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Introduction

This manual was prepared from 2019 to 2023 in the frame of the “Project on Capacity-
building for Ecosystem-based Disaster Risk Reduction (Eco-DRR) through Sustainable
Forest Management in North Macedonia” funded by the Japan International Cooperation
Agency (JICA).

It is intended to be utilized in trainings for forest planning. At the moment, forest
rehabilitation planning is not fully integrated in laws and regulation of North Macedonia, but
we deem that it can be conducted to some extent without waiting for a revision of the
Rulebook on Forest Planning. The drafting team encourages PE National Forests to practice
it when revising Special Forest Management Plans, and to use the already existing
placeholders in said Plans to record planned rehabilitation works.

Despite limited budgets, pursuing efforts to plan forest rehabilitation is essential to stop the
processes of land degradation in the country and improve the quality and quantity of forest
stands.

Further, we recommend that MAFWE revise the Rulebook on Forest Planning in order to

streamline the approach introduced here into the Forest Planning system.

Author: Mitsunobu Onishi, Forest Expert.

This work received specific input from: Dejan Mandzukovski (Head of Planning Department
at PENF) for various support, Thomas Kochert (Forest Engineer) for editing and English
version, and more generally from the Project Team.

[t was translated to Macedonian language by Emili Sapundzija, independent translator.
Unless otherwise stated, all pictures and materials were created by the Project Team and may

be reused freely.




1. Purpose
By formulating a forest rehabilitation plan for bare lands in the forests and systematically

implementing forest rehabilitation, the forest function to prevent soil runoff will be enhanced.

2. Target location
Among forests categorized as "Mountain disaster prevention and soil conservation forests"
(N-2) according to the forest functions categorization plan, the forest rehabilitation plan(s)
shall be focused on forests with the purpose of erosion prevention (N-2-1).

= See “JICA Eco-DRR Project, 2023, Method for implementing forest functions

categorization” for how to establish a forest functions categorization plan

3. Planning flow

Follow the steps below to formulate a forest rehabilitation plan.

Identification of large bare lands

Drone photography

Creation of orthophoto, contour map, and slope classification map
Field survey

Establishment of the installation map of soil conservation facilities and planting sites

AU

Formulation of the forest rehabilitation plan

Figure 1: Formulation process

4. Implementation contents

1) Identification of large bare lands
Among forests that have been categorized for the purpose of preventing soil runoff, identify
areas with a large quantity of bare lands using aerial or satellite orthophotos (on GIS software

or using freely accessible image consultation websites).

2) Drone photography
Take aerial photographs of the identified areas using a drone.

= See the training material for drone photography provided to PENF by the Project.

3) Creation of orthophoto, contour map, and slope classification map
Process the acquired aerial photographs using image photogrammetry software.
As a result of image processing, derive topographic datasets including DTM (digital terrain

model), DSM (digital surface model), contour line data, and orthophoto. Create the contour




map and the slope classification map using these topographic datasets.

In principle, the slope classification map should be created with a 10m mesh.

4) Field survey
Prepare the above-mentioned orthophoto, contour map, and slope classification map before
conducting the field survey.

In conducting the survey, check the following items. Also, take pictures of the local situation.

For mountain streams:

@ Presence of unstable sediments in the mountain stream
© Presence of erosion at the bottom of the mountain stream
3 Presence of erosion on the side of the mountain stream

For the mountainside:

Land use

Presence or absence of collapse area
Rock distribution

Vegetation distribution

Situation in areas where the slope is 30 degrees or more

©® Qe @ ®

Presence or absence of erosion in areas with a slope of less than 30 degrees

5) Establishment of the installation map of soil conservation facilities and planting sites
Based on the field survey, establish an installation map of soil conservation facilities and
planting sites.

Soil conservation facilities and planting sites shall be as follows:

(1) Gabion works (installation of gully plugs) shall be planned for the following streams:
® Mountain stream with unstable sediment
® Mountain stream with severe erosion of the bed and accompanying collapse of the bank

® Mountain stream that has collapsed due to erosion.

(2) Slope and planting works shall be planned for the following slopes:

Slope with collapse area

Bare land with a slope of 30 degrees or more (excluding rocky ground)

® Bare land with a slope of less than 30 degrees and presence of erosion such as rills



(3) Planting works only shall be planned for bare lands other than the above.

6) Formulation of the forest rehabilitation plan
(1) Contents of the forest rehabilitation plan

Describe the following contents:

Annual plan

1. Overview of the target area

2. Current state of degraded land

3. Soil conservation facilities and planting plan
4. Expenses

5. Priorities

6.

7.

Attached figures

Figure 2: Structure of a forest rehabilitation plan

(2) Overview of the target area
Describe the natural characteristics (topography, geology, soil, weather, forest conditions,
vegetation, hydrology) and social characteristics (past disasters, legal regulations, water use,
regional development plan, and conservation target) of the target area.
As such information may already be compiled in the Forest Management Plan, a reference to

the Forest Management Plan or a simple summary may be sufficient.

(3) Current state of land degradation
Along with describing the degradation status from the field survey, attach photographs of the

current state of degradation.

(4) Soil conservation facilities and planting plan
(D Plan of soil conservation facilities and planting
Calculate the number of necessary soil conservation facilities and the area of necessary

terracing works and/or planting.

[tem Variable
Gully plugs Number of places*
Terracing works + planting area (ha)
Planting only area (ha)

*One place does not necessarily mean “one unit”. The number of units is to be determined at




the time of design. As an average, there is more or less 3 units in one place (the average cost
is based on this average number of units).

**At the time of planning, the list of actions is voluntarily limited. During design, other types
of works may be added where necessary, e.g. soil covering works, water channel construction,

retention wall construction, etc.

(2 Planting plan
® Number of plants

Plan the following number of trees per ha:

Idem Conditions

Slope works + planting 5,000 pieces/ha

Planting only 2,500 pieces/ha

Planting tree species Decide based on the planting species listed
in the forest management plan.

The above densities have been introduced as a proposal for North Macedonia based on the
experience of the Project. North Macedonia may want to refine this figure by species, edaphic

conditions, and state of land degradation, among others.

(5) Expenses
Expenses shall be calculated based on past achievements, if possible, in the neighboring area.

For the time being, these may be approximated as follows.

Item Basic cost

Gully plugs 1,500,000 denar/place
Slope works + planting 6,000,000 denar/ha
Planting only 500,000 denar/ha

*Not inclusive of VAT.

These unit costs were based on a pilot project and may be only partly representative of reality.
If there is a similar construction record in the area, this cost may be used as a reference rather
than the standard value.

After planning, forest conservation facilities of less than 1.5m in height may be designed
directly by PENF engineers. Over 1.5m, these must be designed by certified construction

engineers.

(6) Priorities

The priority order shall be determined based on the state of degradation and the positional



relationship with the conservation target(s).

(7) Annual plan
The overall forest rehabilitation plan shall assume a horizon of 10 years, in line with the period
of the Special Forest Management Plan, and both plans shall be synchronized to the extent
possible.

An annual plan shall be prepared in consideration of the yearly budget.

(8) Attached figures
Attach the following figures:
* Orthophoto
+ Contour map
- Slope classification map

- Installation map of soil conservation facilities and planting

Suggested readings:

® JICA Eco-DRR Project, 2023, Method for implementing forest functions categorization

® Training material for drone photography provided to PENF by the Project (JICA Eco-
DRR Project)

® JICA Eco-DRR Project, 2020, Presentation and video of the training course for Forest
Rehabilitation Planning

® JICA Eco-DRR Project, 2023, Forest rehabilitation plan of Radovishka-Oraovichka Reka
FMU

® JICA Eco-DRR Project, 2023, Forest rehabilitation plan of Topolka-Karabunishte FMU

® JICA Eco-DRR Project, 2023, Forest rehabilitation plan of Skopska Crna Gora FMU

(End of Document)
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Forest rehabilitation plan for “Radovishka-Oraovichka Reka” FMU

1. Overview of the target area
1) Natural characteristics

(1) Topography, geology, soil

As described in the Special Forest Management Plan.

(2) Weather

As described in the Special Forest Management Plan.

(3) Forest conditions and vegetation

As described in the Special Forest Management Plan.

(4) Hydrology

As described in the Special Forest Management Plan.

2) Social characteristics

(1) Past disasters

Floods occurred in the last ten years in the lower part of the Radovishka Reka and Oraovichka
Reka watersheds. Especially, the floods of 2008, 2013, 2015 and 2018 have caused significant

economic damage in Radovish Town (Estimated more than 3.5 Million Euro for a sole flood),

and a casualty was recorded in 2008.

.- \ y > ?:.-.7 : ]
Photo 1: A bridge destroyed in 2008

Photo 2: During 2008 flood in the town

center



Forest rehabilitation plan for “Radovishka-Oraovichka Reka” FMU

Photo 3: Radovishka River in flood in 2015  Photo 4: Radovish Town center flooded in
2018
(Credits for Photo 1 to Photo 4: © Igor Petkov)

(2) Legal regulations
Nothing specific.

(3) Water use
In the middle part of Radovish River, there is a water intake facility for the drinking water of
Radovish Town.
Daily living water of Kalauzjlija Village located inside the FMU and Shturovo Village
neighboring the FMU is being drawn from the border of forest compartments No 59 and 60.

(4) Regional development plan

None.

(5) Conservation target
There are towns in the lower reaches of the Radovishka and Oraovichka rivers.
Shturovo Village is in contact with forest compartment No 61, and Kalauzjlija Village is
located inside forest compartment No 65.
There is a church where many people from the local community gather in forest compartment
No 63.
There are recreation facilities such as Radovish Municipal accommodation, and a privately-
run hotel in forest compartment No 83.
There is a public road running along the ridges of the Radovishka River and the Oraovichka
River.

Finally, there is a forest road in the FMU.



Forest rehabilitation plan for “Radovishka-Oraovichka Reka” FMU

2. Current state of land degradation

We focused on the areas categorized for the purpose of preventing soil runoff, which are
among the forests categorized as “Mountainous disaster prevention function and Soil
conservation function” according to the forest functions categorization plan.

Degraded lands concentrate in forest compartments No (2 and) 3 (Site No 1, Kodzhalija),
forest compartments No (57,) 58 and 59 (Site No 2, Ali Lobasi), and forest compartments No
109 and 110 (Site No 3, Drzhani).

The following survey was conducted at these 3 sites.

1) Aerial photos and drawings
Aerial photos were acquired through drone operation in April 2019. These aerial photos were
processed using photogrammetry software (Pix4Dmapper).
As a result of the image processing, topographic datasets including DTM (digital terrain
model), DSM (digital surface model), contour lines data and orthophoto were derived.
Contour maps and slope classification maps were created for the three target sites using the

topographic datasets.

2) Field survey
A field survey was conducted in October 2019.
We brought the above contour map and slope classification map and investigated the

following situation.

(1) Survey items
In line with the “Manual for forest rehabilitation planning”, the following items were
investigated during the survey.
For mountain streams:
(D Presence of unstable sediments in the mountain stream
(2 Presence of erosion at the bottom of the mountain stream
(3 Presence of erosion on the sides of the mountain stream
For the mountainside:
@ Land use
(2 Presence or absence of collapse area
(3® Rock distribution
@ Vegetation distribution
(® Situation in areas where the slope is 30 degrees or more

(6 Presence or absence of erosion in areas with a slope of less than 30 degrees



Forest rehabilitation plan for “Radovishka-Oraovichka Reka” FMU

(2) Pictures of degraded land

Examples pictures are attached to this plan.

D Site No 1 (Kodzhalija)

Photo 7: Slope that requires terracing work ~ Photo 8: Slope that requires terracing work

and planting

Phot

where installation of a gully plug is

0 9: Place with advanced erosion,

considered

10

and planting

Photo 10: Place with advanced erosion,
where installation of a gully plug is

considered



Forest rehabilitation plan for “Radovishka-Oraovichka Reka” FMU

@ Site No 2 (Ali Lobasi)

Photo 11: Slope that requires planting

Photo 13: Slope that requires terracing Photo 14: Slope that requires terracing

work and planting work and planting

%

Photo 15: Place with advanced erosion, Photo 16: Place with advanced erosion,

where installation of a gully plug is where installation of a gully plug is
considered considered

11



Forest rehabilitation plan for “Radovishka-Oraovichka Reka” FMU

3 Site No 3 (Drzhani)

Photo 17: Slope that requires planting Photo 18: Slope that requires planting

Photo 19: Slope that requires terracing Photo 20: Slope that requires terracing

work and planting work and planting

Photo 22: Place with advanced erosion,

where installation of a gully plug is

considered
Photo 21: Place with advanced erosion,
where installation of a gully plug is

considered

12



Forest rehabilitation plan for “Radovishka-Oraovichka Reka” FMU

3. Soil conservation facilities and planting plan

1) Quantity of soil conservation facilities and planting

Based on the results of the field survey, the following areas will be planned for the installation

of soil conservation facilities and planting sites.

(1) Site No 1 (Kodzhalija)

Item Quantity
Gully plugs 7 places
Terracing work + planting 17.0ha
Planting only 53.0ha
(2) Site No 2 (Ali Lobasi)
Item Quantity
Gully plugs 1 place
Terracing work + planting 1.1ha
Planting only 9.4ha
(3) Site No 3 (Drzhani)
Item Quantity
Gully plugs 1 place
Terracing work + planting 1.6ha
Planting only 31.0ha
(4) Total for the FMU
Item Quantity
Gully plugs 9 places
Terracing work + planting 19.7ha
Planting only 93.4ha

2) Planting plan
(1) Number of plants

Item

Detail

Number

Terracing work + planting

19.7ha % 5,000 pieces/ha=

98,500 pieces

Planting only

93.4ha X 2,500 pieces/ha=

233,500 pieces

Total

332,000 pieces

13




Forest rehabilitation plan for “Radovishka-Oraovichka Reka” FMU

(2) Planting tree species
Robinia pseudoacacia, Oak, Black pine, (Ash)
Among the technically suitable species, these have been selected due to their high availability

at PENF nurseries.

4. Expenses

Cost
13,500,000 denar
118,200,000 denar
46,700,000 denar
178,400,000 denar

Detail
9 places X 1,500,000 denar/place=
19.7ha %X 6,000,000 denar/ha=
93.4ha x 500,000 denar/ha=

Item

Gully plug

Terracing work + planting

Planting only
Total
*Not inclusive of VAT

**Based on costs from a pilot site. Actual costs may differ.

5. Priorities

The 3 sites are located upstream of the protection targets of Radovish Town and Oraovich
Village.

Priority shall be given to Site No 1 (Kodzhalija), which has the most degraded area. This site

has further been selected as Model Site, and actual forest conservation will be implemented.
6. Annual plan
The area to be implemented each year shall be determined based on the available annual

budget.

7. Attached figures

Site No 1 Site No 2 Site No 3
Ortho photo Appendix 1 | Appendix2 | Appendix 3
Contour maps Appendix4 | Appendix5 | Appendix 6
Slope division maps Appendix 7 | Appendix 8 | Appendix 9

Installation map

of

facilities and planting

soil

conservation

Appendix 10

Appendix 11

Appendix 12
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Forest rehabilitation plan for “Skopska Crna Gora” FMU

1. Overview of the target area
1) Natural characteristics
(1) Topography, geology, soil

As described in the forest management plan.

(2) Weather

As described in the forest management plan.

(3) Forest conditions and vegetation

As described in the forest management plan.

(4) Hydrology

As described in the forest management plan.

2) Social characteristics
(1) Past disasters
Major floods and mudslides that occurred in the region of Skopje in August 2016 were largely
originating from the area downstream of Forest Compartments No 112 to 130. The event
resulted in 21 casualties, dozens wounded or missing, and left 30,000 severely affected.
Damage concentrated around the villages of Smilkovci and Brnjarci, also touching settlements

south of Skopje’s ring road.

(2) Legal regulations
Nothing specific. No part of the FMU nor terrain directly in contact with the FMU is classified

as a protected area.

(3) Water use
There are at least 2 water abstraction facilities in the area, one of which has many bare lands

located upstream (Forest Compartments No 91 to 96).

(4) Regional development plan
Nothing specific.

(5) Conservation target

In addition to Smilkovci and Brnjarci villages, there are several other villages and settlements

located downstream this FMU.

16



Forest rehabilitation plan for “Skopska Crna Gora” FMU

Some roads crossing the FMU are exposed to mountain disasters.

(6) Others
A proposal for a plan of erosion control has been prepared by the Faculty of Forestry (Blinkov
et al., 2021) under financing from UNDP for “Resilient Skopje: Scaling-up for sustainability,
innovation and climate change”. The perimeter of said study partly overlaps the area of
interest of this forest rehabilitation plan, because the study is organized by basins for 10
mountain streams that caused past damage (especially during August 2016 events) while this
forest rehabilitation plan targets the erosion prevention forests of the whole FMU. As a result,
it may be useful to reflect both documents in the Special Forest Management Plan currently

being revised.

2. Current state of land degradation

The focus area of this plan is the forests categorized for the purpose of preventing soil runoff,
which are among the forests categorized as “Mountain disaster prevention function and soil
conservation function” according to the forest functions categorization plan.

Degraded lands concentrate in forest compartments No 91 to 96 (Site No 1), forest
compartment No 122 (Site No 2), and forest compartments No 123 to 125 (Site No 3).

The following survey was conducted at sites No 1, 2 and 3.

Note) Due to the proximity of the border with Kosovo, other potential sites could not be

considered, because drone photography would be impossible.

1) Aerial photos and drawings
Aerial photos were acquired through drone operation in October 2022. These aerial photos

were processed using photogrammetry software (Pix4Dmapper).

Site Flown area

Site 1 Part of Forest compartments No 91 and 92

Site 2 Part of Forest compartments No 118 and 122, and some areas located outside the

FMU

Site 3 Part of Forest compartment No 123, and some areas located outside the FMU

As a result of the image processing, topographic datasets including DTM (digital terrain
model), DSM (digital surface model), contour lines data and orthophoto were derived.
Contour maps and slope classification maps were created for the three target sites using the

topographic datasets.

17



Forest rehabilitation plan for “Skopska Crna Gora” FMU

2) Field survey

A field survey was conducted during the following periods:

Site Period

Site 1 2 May 2023
Site 2 3 May 2023
Site 3 12 May 2023

We brought the above contour map and slope classification map and investigated the

following situation.

(1) Survey items
The following items were investigated during the survey.
For mountain streams:
(D Presence of unstable sediments in the mountain stream
(2 Presence of erosion at the bottom of the mountain stream
(3 Presence of erosion on the sides of the mountain stream
For the mountainside:
(D Land use
(2) Presence or absence of collapse area
(3 Rock distribution
@ Vegetation distribution
(® Situation in areas where the slope is 30 degrees or more

(6) Presence or absence of erosion in areas with a slope of less than 30 degrees

(2) Pictures of degraded land
Sample pictures are attached below. A more comprehensive set of pictures has been acquired

and is stored separately.

18



Forest rehabilitation plan for “Skopska Crna Gora” FMU

(@D  Site 1 (Forest Compartments No 91 to 96)

Photo 1: Slope that requires planting Photo 2: Slope that requires terracing work

and planting

Photo 3: Place with advanced erosion,
where installation of a gully plug is

considered

2  Site 2 (Forest Compartments No 118 and 122)

Photo 4: Slope that requires planting Photo 5: Slope that requires terracing work
and planting (there are several similar

situations among site No 2)

19




Forest rehabilitation plan for “Skopska Crna Gora” FMU

@  Site 3 (Forest compartments No 123 to 126)

No picture is available at present.

3. Soil conservation facilities and planting plan

1) Quantity of soil conservation facilities and planting

Based on the results of the field survey, the following areas will be planned for the installation

of soil conservation facilities and planting sites.

Since some proposed areas are located outside of the FMU, these have been counted

separately.

(1) Site No 1 (Forest compartments No 91 to 96)

Item Quantity Quantity
(inside the FMU) (outside the FMU)
Gully plugs 1 place 0 place
Slope work + planting 2.02ha 0.00ha
Planting only 33.6%ha 0.00ha

(2) Site No 2 (Forest compartment No 117, 118 and 122, and areas outside the FMU)

Item Quantity Quantity
(inside the FMU) (outside the FMU)
Gully plugs 0 place 0 place
Slope work + planting 0.28ha 0.00ha
Planting only 1.40ha 5.63ha

(3) Site No 3 (Forest compartments No 124 to 126, and areas outside the FMU)

Item Quantity Quantity
(inside the FMU) (outside the FMU)
Gully plugs 0 place 0 place
Slope work + planting 0.00ha 0.0ha
Planting only 1.31ha 3.02ha
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Forest rehabilitation plan for “Skopska Crna Gora” FMU

(4) Total for the FMU

Item Quantity Quantity
(inside the FMU) (outside the FMU)
Gully plugs 1 place 0 place
Slope work + planting 2.30ha 0.00ha
Planting only 36.40ha 8.65ha
2) Planting plan
(1) Number of plants
(D Inside the FMU

Item Detail Number

Slope work + planting

2.30ha % 5,000 pieces/ha=

11,500 pieces

Planting only

36.40ha X 2,500 pieces/ha=

91,000 pieces

Total

102,500 pieces

(2 Outside the FMU

Item

Detail

Number

Slope work + planting

0.00ha X 5,000 pieces/ha=

0 pieces

Planting only

8.65ha X 2,500 pieces/ha=

21,625 pieces

Total

21,625 pieces

(2) Planting tree species

Robinia pseudoacacia, Oak, Black pine, (Ash)

Other tree species suitable for local reforestation are listed in the plan for prevention of

erosion (Blinkov et al., 2021). These may be considered based on actual seedlings availability

and other factors.

4. Expenses
1) Inside the FMU

Item

Detail

Cost

Gully plug

1 place X 1,500,000 denar/place =

1,500,000 denar

Slope work + planting

2.30ha % 6,000,000 denar/ha=

13,800,000 denar

Planting only

36.40ha %< 500,000 denar/ha=

18,200,000 denar

Total

- 33,500,000 denar

*Not inclusive of VAT.
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Forest rehabilitation plan for “Skopska Crna Gora” FMU

2) Outside the FMU

Item Detail Cost
Gully plug 0 place X 1,500,000 denar/place= 0 denar
Slope work + planting 0.00ha X 6,000,000 denar/ha= 0 denar

Planting only

8.65ha X 500,000 denar/ha=

4,325,000 denar

Total

- 4,325,000 denar

*Not inclusive of VAT.

Planning of forest rehabilitation activities for lands located outside the FMU shall be discussed

directly with the owner or user of these lands from a perspective of consistency but said

portion shall not be budgeted under PENF.

5. Priorities

Due to the past disaster that occurred downstream and the risk of reoccurrence, priority shall

be given to Sites No 2 and 3.

6. Annual plan

The area to be implemented shall be determined based on the annual budget.

7. Attached figures

Site No 1 Site No 2 Site No 3
Ortho photo Appendix 1 | Appendix 2 | Appendix 3
Contour maps Appendix4 | Appendix5 | Appendix 6
Slope division maps Appendix 7 | Appendix 8 | Appendix 9

Installation map of

facilities and planting

soil

conservation

Appendix 10

Appendix 11

Appendix 12

Further Readings:

® Blinkov I., Trendafilov A., Mincev 1., 2021, Technical documentation for anti-erosi

ve arrangement of the watersheds of Skopska Crna Gora

JICA Eco-DRR Project, 2023, Manual for Forest Rehabilitation Planning

® JICA Eco-DRR Project, 2023, Forest Functions Categorization Plan of Skopska Crna

Gora FMU.
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Forest rehabilitation plan for “Topolka-Karabunishte” FMU

1. Overview of the target area
1) Natural characteristics
(1) Topography, geology, soil

As described in the Special Forest Management Plan.

(2) Weather

As described in the Special Forest Management Plan.

(3) Forest conditions and vegetation

As described in the Special Forest Management Plan.

(4) Hydrology

As described in the Special Forest Management Plan.

2) Social characteristics
(1) Past disasters

Unknown

(2) Legal regulations

None

(3) Water use

Unknown

(4) Regional development plan

None

(5) Conservation target

Unknown

2. Current state of land degradation

This concerns areas categorized for the purpose of preventing soil runoff, which are among
the forests categorized as “Mountainous disaster prevention function and soil conservation
function” according to the forest functions categorization plan.

Degraded lands concentrate in Site No 1 (proximity of Lisishe Dam), forest compartments
No 71 and 72 (Site No 2), and forest compartments No 74 and 75 (Site No 3).
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Forest rehabilitation plan for “Topolka-Karabunishte” FMU

The following survey was conducted at these sites.

1) Aerial photos and drawings
Aerial photos were acquired through drone operation in June 2021. These aerial photos were
processed using photogrammetry software (Pix4Dmapper).
As a result of the image processing, topographic datasets including DTM (digital terrain
model), DSM (digital surface model), contour lines data and orthophoto were derived.
Contour maps and slope classification maps were created for the three target sites using the

topographic datasets.

2) Field survey
A field survey was conducted in October, 2021 and in April-May 2023.
We brought the above contour map and slope classification map and investigated the

following situation.

(1) Survey items
The following items were investigated during the survey.
For mountain streams:
(D Presence of unstable sediments in the mountain stream
(2 Presence of erosion at the bottom of the mountain stream
(3 Presence of erosion on the sides of the mountain stream
For the mountainside:
@ Land use
(2 Presence or absence of collapse area
(3® Rock distribution
@ Vegetation distribution
(® Situation in areas where the slope is 30 degrees or more

(6 Presence or absence of erosion in areas with a slope of less than 30 degrees

(2) Pictures of degraded land

Examples pictures are attached to this plan.
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Forest rehabilitation plan for “Topolka-Karabunishte” FMU

@ Site 1 (Proximity of Lisiche Dam)

Photo 1: Slope that requires planting Photo 2: This slope is rocky and works will

probably not be possible

2 Site 2 (Forest Compartments No 71 and 72)

Photo 3: Slope that requires planting Photo 4: Slope that requires planting

@ Site 3 (Forest Compartments No 74 and 75)

Photo 5: Slope that requires planting
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Forest rehabilitation plan for “Topolka-Karabunishte” FMU

Photo 6: This slope is rocky and work will

not be possible

3. Soil conservation facilities and planting plan

1) Quantity of soil conservation facilities and planting
Based on the results of the field survey, the following areas will be planned for the installation
of soil conservation facilities and planting sites (XX parts need to be defined with further

surveys).

(1) Site No 1 (Proximity of Lisishe Dam)

Item Quantity
Gully plugs XX units
Slope work + planting XX.Xha
Planting only XX.Xha

(2) Site No 2 (Compartments 71 and 72)

Item Quantity
Gully plugs XX unit
Slope work + planting XX.Xha
Planting only XX.Xha

(3) Site No 3 (Compartments 74 and 75)

Item Quantity
Gully plugs XX unit
Slope work + planting XX.Xha
Planting only XX.Xha
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Forest rehabilitation plan for “Topolka-Karabunishte” FMU

(4) Total for the FMU

Item Quantity
Gully plugs XX units
Slope work + planting XX.Xha
Planting only XX.Xha

2) Planting plan
(1) Number of plants

Item Detail Number
Slope work + planting XX.Xha % 5,000 pieces/ha= XXX, XXX pieces
Planting only XX.Xha X 2,500 pieces/ha= XXX, XXX pieces
Total XXX, XXX pieces
(2) Planting tree species

Robinia pseudoacacia, Oak, Black pine, (Ash)

4. Expenses
Item Detail Number
Gully plug XXX XX denar= XX denar
Slope work + planting XX.Xha X XX denar/ha= XX denar
Planting only XX.Xha X XX denar/ha= XX denar
Total XX denar

5. Priorities

Priority shall be given to Site No 1, which has the most degraded area.

6. Annual plan

The area to be implemented shall be determined based on the annual budget.

7. Attached figures

Site No 1 Site No 2 Site No 3

Ortho photo Appendix 1 | Appendix 2 | Appendix 3
Contour maps Appendix4 | Appendix5 | Appendix 6
Slope division maps Appendix 7 | Appendix 8 | Appendix 9
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Installation map of soil conservation | Appendix 10 | Appendix 11 | Appendix 12

facilities and planting

(End of Document)
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MpoeKT 3a rpagere KanauuteTi 3a eKOCUCTEMCKM-6a3MpaHo HamaslyBarbe Ha PU3UKOT Of,

KatacTpodu (EKo-HPK) npeKy ogpanBo ynpasyBake co wWymu Bo CeBepHa MakeaoHMja

MeTtopa 3a popmynmpar.e Ha NaaH 3a 06HOBa Ha WyMH

okTomspu 2023 r.

EkcnepTcku Tm Ha JULA



Bosep,

OBOj NpupayHuKK Belwe noarotseH Bo nepuogoT og 2019 go 2024 r. BO pamKu Ha ,,MpoeKToT 3a
rpagerbe Ha KamauuTeTn 3a eKOCUCTEMCKU-Ha3npaHo HamanyBatbe Ha PU3UKOT o4, KaTactodu (Eko-
HPK) npeky oapivBo ynpaByBare cO Wymute Bo CeBepHa MakeaoHuja”, ¢uHaHcMpaH op,
JanoHckaTa areHuuja 3a mefyHapoaHa copaboTtka (JULLA).

Lenta e ga ce Kopuctu npu obyKM 3a MaHMparbe Ha WymMu. Bo MOMEHTOB, naaHMpareTo Ha
0b6HOBYBaHETO HA LYMWUTE HE € LEeNOCHO MHTErPUPaHO BO 3aKOHUTE U perynatueuTte Bo CeBepHa
MakeZoHuWja, HO CMeTame JeKa MOKe [a Ce CnpoBeAyBa [0 OApefeHa mepa 6e3 ga ce yeka
peBuanpatbe Ha MNMPaBUAHUKOT 3a NAAHMpPake Ha WymMmnte. TUMOT LITO FO U3rOTBM NPUPAYHUKOT ro
noTTMkHyBa JIM HauMoHanHM WymM Aa ro NpUMMeHyBa Npu M3MeHa Ha MocebHuTe nnaHoOBM 3a
CTOMAHMCYBakE CO WYMUTE M A3 TM KOPUCTM BEKE MNOCTOEYKUTE KPUTEPUYMU BO NMIAHOBUTE 3a Aa U
€BUAEHTUPAAT NaHMpaHnTe paboTn 3a 06HoBa. M MoKpaj orpaHuYeHnoT ByLIeT, HEONXOAHO € Aa ce
BJIOXKM Hamnop 3a 4a ce njaHvpa obHOBaTa Ha WyMWTe, 33 Zia Ce CNpeyaT NpoLecuTe Ha gerpagaumja
Ha 3emjata M ga ce nogobpu KBa/MTETOT WM KBAHMTETOT HA LYMCKUTE Hacagu. WMcTo Taka,
npenopavysame M3LLB aa ro pesuanpa MNpaBUAHUKOT 3a NAAHMPAHE Ha WYMKUTE CO Len npuctanoT

LITO € NpeTCTtaBeH oBAae Aa 6M,Cl,e BK/ly4€H BO CUCTEMOT 3a NJ1aHNPAHE Ha WYyMMN..

ABTOp: MuLyHOBY OHMLLK, LLYMaPCKKU eKcnepT.

Bo mogrotoBka Ha npupayHuMKoT 6ea BKAydYeHu: [ejaH MaHLyKoBCKM (pakoBogmTen Ha CeKTop 3a
ypeayBatrbe Ha wymu Bo JMHLL), Tomac KowepT (LuymapcKu MHXKeHep) Koj ro ypeau NpUpavyHMKoT Ha
AHIIUCKM ja3uK, U APYTY Y€HOBWU Ha NPOEKTHMOT TUM.

MpeBoAOT Ha MaKeAOHCKM ja3uK ro nsspwm Emmam CanyHuyuja, cnobogeH npeseaysa.

OcBEH aKo He e MOWHAKy HaBeAeHOo, cuTe poTorpadun U maTepujanm ce 4en0 Ha NPOEKTHUOT TUM U

MOXXe CI'IO60,EI,H0 Aa ce KOPUCTaT.




1. Uen
Co dopmynuparbe Ha nnaH 3a O0BHOBA Ha WYMUTE BO COro/fieHUTE Npeaeny BO LymUTe U 33
CMCTEMATCKO CMpoBeayBake Ha pexabunntaumja Ha WymuTe Ke ce 3ajakHe dyHKUMjaTa Ha WymuTe

3a CnpeyyBatbe Ha UCTEeKyBake Ha NoysarTa.

2. LlenHa nokaumja
Bo wymuTe WITO ce KaTeropmsmpaHu Kako , LLlymun 3a cnpedyBarbe Ha KatacTpodu BO NiaHUHA U 3a
3a4yByBatbe Ha nousaTa“ (H-2), cornacHo NaHOT 3a KaTeropvsaumja Ha LWYMCKUTE YHKLUMM,
nnaH(osuTe) 3a 06HOBaA Ha WyMuTe Ke ce GOKycMpaaT Ha WYMM YMnja LLeN e CnpedyBakbe Ha eposuja
(H-2-1).

= Buau ,Npoekt 3a Eko-HPK Ha JUUA, 2023, MeToga 3a Kateropusaumja Ha GyHKLMUTE Ha

LyMUTE" 33 TOA KaKo Aa Ce HanpaBu MNJaH 3a KaTeropusaumja Ha GyHKLMMTE Ha WymuTe

3. MnaHupamwe

Cnepete rv gonyHaBeAeHUTE YeKopu 3a g4a GopmyamnpaTe naaH 3a 06HOBa Ha WymuTe.

NaeHTudUKaLmja Ha ronemm coronemm NoBpLUNHU.

doTorpaduparbe Co APOH.

Kpenpatbe Ha opTodoTorpaduja, KapTa co M3OXMMCKU M KapTa 3a KacubuKkaumja Ha NnaguHu.
TepeHCKOo UCTpaXKyBakbe

l/I3pa60TKa Ha KapTa CO KOHCTPYKUMHM 3a 3a4yBYyBakb€ Ha NoYBaTa U CO 1I0KaUMK 3a cagere

SN A T o o

dopmynaumja Ha nnaH 3a 06HOBa Ha WymUTe

Cnuka 1: MNpouec Ha dopmynaumja

4. CopprKuHa

1) UaeHTndMKaumja Ha rolemn CoroseHM NOBPLUNHM
Kaj wymute of Kateropmjata 3a cnpeyyBakbe Ha NOBPLUMHCKOTO UCTEKYBakbe, MAEHTUDUKYBAjTE !
roemMmuTe COrosieHn NoBpPLUMHU CO KopUCTerbe Ha opTodoTorpadmm og Bo3ayx uam catenut (co M’NC

codpTBEpP UK CO KOpUCTEHbe Ha BecnnaTHU Beb CTpaHMLUM 33 CNKHK)

2) dotorpadupatrbe co ApoH
HanpaseTte doTorpadmm og Bo3ayx Ha UAEHTUOUKYBAHMTE NOBPLUMHM CO KOPUCTEHE Ha APOH.

= Buau matepujanu 3a poTtorpaduja co APOH LITO NPOEKTOT rn obe3beam 3a JMHLL.

3) Kpeupare Ha opTodoTorpadmja, KapTa co M30XMMNCK 1 KapTa 3a KnacuouKaumja Ha NagmHu

Ob6paboTeTe 1 poTorpadmnTe oa BO3AYX CO KOpUCTeHE Ha codpTBEp 3a GOTOrpamMeTpmja Ha CANKM.




Kako pesyntaT Ha o6paboTKkaTa Ha canKuTe Ke ce Aobujat Tonorpadckm nogatoum, BKAYYUTENTHO U
OTM (gurutaneH mogen Ha Tepedot), ACM (gurMtaneH mofen Ha NOBPLIMHATA), NogaToum 3a
nsoxorncute n optodotorpaduja. M3paboTeTe ja KapTaTa CO M3OXMUMNCK U KapTaTa 3a Knacudukaumja
Ha NagMHUTE CO KOpUCTeHE Ha OBUe Tornorpadckm nogatToum.

Bo npuHUMN, KapTaTa 3a KlacupuKaumja Ha naguHu Tpeba ga ce n3pabotm co mpeka og 10 m.

4) TepeHCKO UCTPaXKyBake
MNogrotBete M ropeHaBegeHUTe opTodoTorpadmmn, KapTata CO M30XMNCM WM KapTaTa 3a
Knacudmkaumja Ha NaanHu Npes Aa HanpaBuTe TEPEHCKO NUCTPaXKyBakbeE.
Mpu TEpPEeHCKOTO MCTpakyBakbe MpPoOBepeTe M cnegHuTe pabotu. Wcto Taka, dotorpadupajte ja

CcuUTyaumjaTa Ha TepeH.

3a NAaHUHCKUTE notouu:

@ NPUCYCTBO Ha HeCTa6V|f|HV| cegnmMmeHTU BO N1IaHUHCKUOT NOTOK
@ MPUCYCTBO Ha epO3Mja Ha AHOTO Of, MNAHUHCKUOT NOTOK
©) NPUCYCTBO Ha epOo3mja Ha CTPAHWUTE Of, NNAHUHCKMUOT NOTOK

3a nnaHuHaTa:

ynoTpeba Ha 3emMjuLLITeTO

03/ M UMa 06pYLLEH NPOCTOP UK He
pacnopeseHoCT Ha KapnuTe
pacnopeneHoCT Ha Beretalujara

cuTyaumjaTa Bo obnacTuTe KaZe WTo KocuHaTa e 30 cTeneHun nam noseke

©EO®@®®

Janun nma eposunja Bo obaacTuTe Kage LWTO KOCMHATA e nomasna og 30 cteneHu

5) M3paboTKa Ha KapTa CO KOHCTPYKLMK 33 3a4yByBarbe Ha NOYBaTa 1 CO JIOKaLIMM 3a cafierbe
Bp3 OCHOBa Ha TEPEHCKOTO MCTpasKyBatbe, 3paboTeTe KapTa CO KOHCTPYKUMM 3a 3a4yByBakbe Ha
noysarta v CO JIoKaLMK 3a cagerbe. KOHCTPYKUMM 3a 3a4yByBakbe Ha Mo4YBaTa M I0KaLMKM 3a cafiere

ce cneaHuee:

(1) FabUOHCKM KOHCTPYKUMK (NOcTaByBakbe Ha HacumnaHu 6paHM) ce NaaHUpaaT 3a ciegHuTe
noTouu:

® [11aHMHCKM NOTOK CO HecTabuneH ceaMmeHT
MNaHMHCKM NOTOK ce cepMo3Ha eposuja Ha AHOTO M 0bpyLeHn 6perosu

MAaHWHCKM NOTOK LUTO ce 06pyLINA Nopasm eposuja.



(2) 3adati Ha nagnHUTE U cagerbe Ke ce NNaHMPaaT Ha ciegHUTe NaguHK:
® [lagmHa co 06pyLeHo MecTo
® [onMHa co KocnHa og 30 cTeneHun uan noeeke (TyKa He crnarfaaTt Kapnectyu mecTa)

® [onunHa co KocrHa nomana og 30 cTeNeHU KaKo LWTO MMa epo3uja, Ha npumep bpasam

(3) Camo caperbe Ke ce naaHMpa Ha FOIMHM LWTO He Ce HaBeAeHM Nnorope.

6) ®opmynaumja Ha NNaHOT 3a 06GHOBA Ha WyMUTE

(1) CoaprkMHa Ha NAAHOT 33 06HOBA Ha WyMUTE

Onuwerte ja cnegHaTa COAPXKMUHA:

rogunuwieH nnaH

1. KpaToK onuc Ha uenHaTa obnact

2. TekoBHa cocTojba CO AerpagnpaHo 3emjuwTe

3. KoHCTpyKuMuM 3a 3a4yByBake Ha 3emjaTta M NNaH 3a cagere
4. Tpowoumn

5. npuoputetn

6.

7.

NPUNOKEHU CNNKN

Cnuka 2: CTpyKTypa Ha NaaHoT 3a 06HOBa Ha WymnUTe

(2) KpaToK onuc Ha uenHaTta obnacT
OnuweTe M NPUPOAHUTE KapaKTEPUCTMKM (Tonorpaduja, reonoruja, noYsa, BPEMEHCKU YC/I0BMU,
YyCIA0BM BO LIymaTa, Beretaluja, XMAaposaoruja) u OnNWTECTBEHUTE KapaKTEPUCTUMKM (MopaHewHu
KaTacTpodwu, NpaBHM perynaTMBM, KOpPUCTere Ha BoAa, MAaH 3a pervoHaneH pasBoj M uen 3a
3ayyByBarbe) Ha LenHaTta obnacr.
Buaejkun Baken MHGopMaLmMm MoxKebu ce coapKaHu Bo MN1aHOT 3a ynpasyBakbe CO LyMUTE, MOXKebn
e AOBO/IHO CaMo Aa ce ynaTu Ha l1aHoT 3a ynpasyBakbe CO WyMWUTE UAKM Aa Ce AaAe eAHOCTaBHO

pesnme.

(3) TekoBHa cocTojba co gerpagmpaHo 3emjumiuTe
MoKpaj onucoT Ha cocTojbaTa co Aerpagalmja o4 TePEHCKOTO UCTParKyBakbe, NpuKadeTe poTorpadun

o4, TeKoBHaTa cocTojba Ha aerpagauumja.

(4) NMnaH 33 KOHCTPYKLUMM 33 3a4yBYBakbe HA NOYBATa U 3a Cagere
(1) MnaH 3a KOHCTPYKLMM 3a 3a4yByBak-€ Ha NOYBATa U 3a CaAeHEe

MpecmeTajTe ro 6pPOjoT Ha NOTPEeBHM KOHCTPYKLMM 33 3adyByBarbe HA NoYysaTa M NOBPLUMHATA 33




noTpebHUTe TepacMpayku KOHCTPYKUUK U/UAK 3a casetbe.

egnHuua MpomeHnnea

HacunaHu 6paHu bpoj Ha mecTa*
TepacupauKa paboTa+cagerbe nospwwuHa (ha)
Camo cagere nospuwwuHa (ha)

*EQHO MECTO He MOpa CeKorall 4a 3Hauu ,,efqHa eauHuLa“. BpojoT Ha eAnHULM Ke ce yTBPAM Kora Ke
ce npasu NAaHOT. Bo npocek, nma rope-gony 3 eguHUUM BO €4HO MeCTO (MPOCEYHMOT TPOLLOK ce
3aCHOBA Ha 0BOj NpoceyeH bpoj Ha eaAnHULM).

**Kora ce noarotsysa nnaHoT, Tpeba Aa ce orpaHMYM AUCTaTa CO aKTUBHOCTU. [pU NPOEKTUPaAHETO
MOXe [la ce A0AaAaT APYr BUA Ha paboTu oHamy Kage WTo Mma notpeba, Ha np. NOKpPMBare Ha

nousara, U3rpagba Ha BOAHW KaHanu, u3rpaaba Ha NOTNOPHU SUA0BU, UTH.

(2) NnaH 3a cagetve
® bEpoj Ha cagHuum

Ce nnaHupa cnegHUoT 6poj Ha ApBa No XeKTap:

onuc yC/l0BU

PaboTu Ha naguHuTe + cagetrbe 5.000 napunra/ha

Camo cagemne 2.500 napuutba/ha

Buaosu Ha gpBa LWITO Ke ce cagar Ce oany4yyBa COrNacHO BUAOBUTE HaBeAEHWN BO
NAaHOT 3a YNpaByBakbe CO WymuTe.

fopeHaBegeHaTa rycTMHa Ha cajetbe e npeasioxeHa 3a CesepHa MaKeaoHMja COrnacHO MCKycTBaTa
oa, npoekTtot. CesepHa MakegoHuja moxebun ke nma notpeba ga rv npunarogn osue undpu, mery

ApyroTo, cnopeg, BuAoT, eaadcKuTe yCI0BK M cocTojbaTta co gerpagalmja Ha 3emjuwiteTo.

(5) Tpowoumn
TpowoumTe Ke ce NnpecmeTaar Bp3 OCHOBA Ha NPETXOAHM UCKYCTBA, MO MOMHOCT BO coceaHa obnacT.

3acera, NPOLEHKMTE Ce CNeaHMU:

onuc OCHOBEH TPOLLOK
HacunaHu 6paHu 1.500.000 aeHapu/mecto
PaboTu Ha naguHuTe + cagerbe 6.000.000 geHapu/ha
Camo cagemne 500.000 aeHapu/ha

*be3 O4B.

OsMe Tpowouy No egMHMLA ce cnopes NUAOT NPOEKTOT M MOXebn camo AenyMHO ce coBnaraaT co
peanHocTa. [JOKONKY MOCTOjaT C/AMYHU FpagerkHu 3adaTM BO MeCTOTO, TMe TPOLOoUM MOXe Aa ce
KOpUCTaT 3a cnopeaba HamecTo CTaHAapAHUTE BPeHOCTU.

Mo nnaHMparbeTo, KOHCTPYKUUMTE 3@ 3a4yBYBaHE HA LWYMUTE WTO MMAaT BUCMHA Nomana og, 1,5 m
MOXe fa bmaaT AMPEKTHO NPOEKTUPAHM of, MHKeHepuTe Ha JMHLW. Hag 1,5 m mopa ga 6upgar

NPOEKTUPaHU O rpafexXHU UHXeHePU.



(6) Mpuoputetn
Pepocnenot cnopes npuopuTeT Ke ce oapeam corlacHo cocTtojbaTa co gerpagalumja v nosmumjaTa Ha

LleNTa 3a 3a4yByBatbe.

(7) Toamwen nnaH
CeBKYNHWOT NJ1aH 332 06HOBA Ha LWyMaTa ce ogHecyBa 3a nepuog og, 10 rogMHuM, coracHo nepmoaoT
Ha MocebHNOT NnaH 3a ynpaByBarbe CO LWYyMUTE U ABaTa NaaHa Tpeba Aa bGuaaT WTo e MOXKHO

NMOCUHXPOHU3UPAHK. OAMWHUOT NAaH Ke ce NoAroTeu 3emajku ro npeasua roanwHMoT byler.

(8) NpunoxkeHu cnamkm
MpunoKeTe M cnesHUTE CAUKK:
* opTodoTorpaduja
* KapTa co U30XMMcu
* KapTa 3a KnacudurKaumja Ha nagmHu

* KapTa CO MHCTas1aunun 3a 3a4yByBakb€ Ha NoYBaTa U 3a Cagere

MpenopayaHa nutepartypa:

® Exo-HPK npoekT Ha JUUA, 2023, MeToaa 3a KaTteropmsaumja Ha GyHKLMUTE HA WymuUTe

® Martepujan 3a poTorpadpuparse co APOH LUTO NPOEKTOT ro obesbeau 3a JMHLU (Eko-HPK npoekt
Ha JULLA)

® Eko-HPK npoekr Ha JULA, 2020, NMpeseHTaunja 1 Buaeo og obykaTa 3a niaHUparbe Ha 0bHoBa
Ha WwymuTe

® Eko-HPK npoekT Ha JUUA, 2023, MNnaH 3a o6HoBa Ha wymarta LLUCE PagosBuwKa-OpaoBuyKa Peka
EKko-HPK npoekt Ha JMUA, 2023, MNnaH 3a o6HoBa Ha wymarta LLICE Tononka-KapabyHuwre

Eko-HPK npoekT Ha JULUA, 2023, MNnaH 3a ob6HoBa Ha wymaTa LLICE Ckoncka LpHa lopa

(Kpaj Ha LOKYMEHTOT)



MpoeKT 3a rpagere KanaumuteTi 3a eKOCUCTEMCKM-6a3MpaHo HamayBarbe Ha PU3UKOT O,

KaTacTpodum (EKo-HPK) npeky ogpxamnBo ctonaHucysare co Wwymm Bo CeBepHa MaKegoHuja

MnaH 3a 06HOBA Ha WyMM 33

LLICE ,,PapgoBuliKa-OpaoBuyKa peKka”

okTOomBpM, 2023 T.

Tum ekcnepTtn Ha JULA



MnaH 3a 06HoBa Ha wymu 3a LLUCE ,PagoBuwKka-OpaoBuyKa peka”

1. Npernep, Ha uenHaTta obnacr
1) NprpoaHUN KapaKTepPUCTUKM
(1) Tonorpadwuja, reonoruja, nousa

Kako wto e onuwwaHo 8o MocebHUOT nnaH 3a CTOnaHuUcyBakbe CO Wymu.

(2) BpemeHcku ycnosu

Kako wto e onuwwaHo 8o MocebHUOT nnaH 3a CTOnaHuUcyBake COo Wymu.

(3) Wymckm ycnoeu u Beretaumja

Kako wto e onuwaHo 8o MocebHUOT nnaH 3a CTOnaHuUcyBakbe Co Wymu.

(4) Xuaponoruja

Kako wto e onuwaHo 8o MocebHUOT nnaH 3a CTOnaHuUcyBake COo Wymu.

2) CouMjanHn KapaKTePUCTUKN
(1) MuHaTtu kaTactpodu
Bo TeKOT Ha mocnegHuTe AeceT roavHM MMalle MojasBa Ha MoOMnJiasu BO AOJHUOT TEK Of, CAUBHUTE
nozpayja Ha Papgosuwka peka n OpaoBuryKa peka. [NoKoHKpeTHO, nonnasuTte Bo 2008, 2013, 2015 un
2018 rogMHa NpuYMHMja 3HaUUTEIHA EKOHOMCKa LUTETa BO rpagoT Pagosuw (NpoueHeTH ce noBeke

oA 3,5 MUINOHK eBpa 3a eHa nonniasa), a Bo 2008 rogmnHa MMaLle U KPTBa OZ NonaasuTe.

Cnuka 1: YHuwTteH moct 8o 2008 . Cnuka 2: Bo TekoT Ha nonsiaBata Bo 2008 r. BO

rPaACKUOT LieHTap
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Cnuka 3: PagoBuiKa peka BO nonsasata BO Cnuka 4: MNonnaseH LEeHTapoT Ha rpagoT

2015r. Paposuw 8o 2018 .

(Cnuka 1 po Cnuka 4: © Urop MeTkos)

(2) NpaBHM nponucu

Hema KOHKPETHW Nponucu.

(3) Ynotpeba Ha Boga
Bo cpeaunwHuoT gen of PafoBuLlKa peka nma Bogo3adateH 06jeKT 3a BoAa 3a Nuere 3a rpagoT
Paposuu.
Bopgata 3a ceKojaHeBHUTe NoTpebu Ha cenoto Kanaysnuja, Koe ce Haofa BO pamkuTe Ha LUCE u
cenoto LWTypoBo Koe e Bo 6an3nHa Ha LLCE, ce obe3beanysaaT oa rpaHMUaTa Ha WYMCKUTE oanenu

6p. 59 1 60.

(4) NnaH 3a pervoHaneH pasBoj

Hema.

(5) Llen 3a 3auyByBarbe
Mma rpagoBu BO MOHUCKUOT A0NEH TEK 0Z pekuTe PagoBuwwika n OpaoBuuKa.
Cenoto LTypoBo e BO 6/M3MHa Ha LWIYMCKMOT oagen 6p. 61, a cenoto Kanaysnuja ce Haofa BO
paMKUTe Ha WYMCKUOT oagen 6p. 65.
Bo wymckuot ogaen 6p. 63 Mma LpKBa BO Koja o4aT ronem 6poj nyfe of NoKaHaTa 3ae4Hnua.
Bo wymcKnoT ogaen 6p. 83 uma objeKTn 3a peKpeaumja KaKo LITO e 06jeKToT 3a pekpeauuja Ha
OnwTWHa PafoBM1LL M XOTeN BO NPMBATHA COMNCTBEHOCT.
Mma jaBeH naT Koj NOMUHYBa NOKpaj rpebeHnTe Ha PagoBuilKa peka n OpaosuyKa peka.

Ha kpajoT, Bo LLUCE nma wymcKa natekKa.
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2. MomeHTanHa cocrojb6a Bo 0gHOC Ha Aerpagaumjata Ha 3emjuluTe

Ce ¢okycmpaBme Ha 061acTUTE KOWM Ce KaTeropmMsmpaHu 3a A4a ce cnpeyn eposunja Ha noysaTta v Kou
npunaraaT BO WyMWUTe KaTeropmsmpaHu Kako ,PyHKLMja 3a cnpeyvyBatbe Ha KaTacTpodu BO NiaHUHa
M GyHKUMja 3a 3auyByBarbe Ha Mo4YBA” crnopes MAAHOT 33 KaTeropusauuja Ha ¢yHKUMUTE Ha
lwymuTe.

[erpagmMpaHoTo 3emjuLITe € CKOHLEHTPMPaHO BO WYMCKUTe oaaenn bp. (2 n) 3 (Jlokauuja 6p. 1,
Koyanwuja), wymcku ogaenu 6p. (57,) 58 n 59 (/lokaumnja 6p. 2, Anmn Jlobacu), n WymMCKM oaaenm 6p.
109 1 110 (Nokauuja 6p. 3, ApKaHu).

CnegHoOTO UCTparkyBakbe Helle cnpoBegeHo Ha oBMe 3 JIoKaLUu.

1) Bo3gywHu dpotorpadpun 1 HaupTu
Bo3gywHUTe CHUMKK ce Aobuja co ynotpeba Ha ApoH Bo anpwun, 2019 r. OBMe BO3AYLWHM CHUMKM
6ea obpaboTteHn co NnpumeHa Ha codpTtep 3a doTorpameTpuja (PixdDmapper).
Kako pesynTaTt og 06paboTKaTta Ha cankuTe ce fobuja Tonorpadpckm NoAaToOUHM NAKETU BKAYYYyBajKu
DTM (aurutaneH mogen Ha TepeH), DSM (aurntaneH mogen Ha NOBPLUMHA), NOAATOLM 3@ U3OXMICU
M opToHOTO CHMMKMK. Bea M3roTBeHM Manm co M3OXMMNCU U Manu 3a KnacuduKaumja Ha NaguHKU 3a

TPUTE LeNHM IOKaLMK co ynoTpeba Ha NakeTUTe co Tonorpadpckn NoaaToLu.

2) TepeHCKO UCTpaKyBake
TepeHCcKo 1cTpakyBake belle peanmsmpaHo Bo oktomspu 2019 .
M ynoTpebusme ropeHaBedeHaTa mana Co M3OXMIMCKM U ManaTa 3a KnacuduKkaumja Ha NagmHu 1 ja

UCTPaXMBMe c/iegHaTa cuTyauumja.

(1) EnemeHTH 0of, UCTpasKyBarETO
Bo cornacHocT co ,lMpUpayYHUKOT 3a nNnaHWparbe Ha Ob6HOBaTa Ha LWyMKUTE”, BO TEKOT Ha
UCTPaXKyBaHETO CE UCTPAXKUNja CNeLHUTE eIEMEHTH.
3a NAaHUHCKUTE NOTOLM:
@ anCyCTBO Ha HecTabunHu ceanmMmeHTn BO NNaHUHCKUOT NOTOK
@ MpucycTBO Ha epo3mja Ha AHOTO HA NIAHMHCKMOT NOTOK
@ MpucycTBO Ha epo3uja Ha CTPaHUTE OZ NIAHMHCKMOT NOTOK
3a naguHUTE Ha NAaHUHUTE:
@ HameHa Ha 3emjuwite
@ MpucycTBO MAKM OTCYCTBO Ha Nponararbe
@ Onctpnbyumja Ha Kapnu
@ Ouctpnbyuuja Ha BereTaumja

@ CuTyaumja Bo obnact Kage KocuHata e 30 cteneHn uam noseke



MnaH 3a 06HoBa Ha wymu 3a LLUCE ,PagoBuwKka-OpaoBuyKa peka”

@ MpurcycTBO MM OTCYCTBO Ha epo3nja Bo 061acTu Kage KocMHaTa e nomanky og 30 cteneHu
(2) Cnvku op, perpaaunpaHo 3emjuwite

CAnKkuTe JageHun Kako npumepun ce NnpuKavyeHn KoH OBOj naaH.

@ JNokaumja 6p. 1 (Koyanuja)

Cnuka 5: MNaguHa 3a Koja e noTpebHo cagere CnukKa 6: MNaauHa 3a Koja e noTpebHo cagere

|

Cnuka 7: NaguHa 3a Koja e noTpebHo CnukKa 8: MNaguHa 3a Koja e noTpebHo

Tepacmparbe U cagerbe Tepacuparbe 1 cagerbe

Cnuka 9: MecTo co HanpeaHa epo3uja, Kage ce  Cnuka 10: MecTo co HanpeaHa epo3uja, Kage
pa3rneayBa onuujaTta 3a NOCTaByBakbe ce pasrneaysa onuujaTa 3a NOCTaByBakbe

HacunaHa 6paHa HacunaHa 6paHa
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MnaH 3a 06HoBa Ha wymu 3a LLUCE ,PagoBuwKka-OpaoBuyKa peka”

@ JNokauwja 6p. 2 (Anu Nlobacu)

k|

=N

CnuKa 13: MNaanHa 3a Koja e noTpebHo CnukKa 14: MNaanHa 3a Koja e noTpebHo

Tepacuparbe U cagerbe Tepacuparbe 1 cagerbe

Cnuka 15: MecTo co HanpeaHa epo3uja, Kage Cnuka 16: MecTo co HanpeaHa epo3uja, Kage
ce pasrieaysa onumjaTa 3a NocTaByBatbe ce pasrneaysa onuujaTa 3a NOCTaByBakbe

HacunaHa bpaHa HacunaHa bpaHa
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MnaH 3a 06HoBa Ha wymu 3a LLUCE ,PagoBuwKka-OpaoBuyKa peka”

@ Nokauwmja 6p. 3 (OpxaHu)

Cnuka 17: MNaanHa 3a Koja e noTpebHo cagerwe  CnuKa 18: MaamHa 3a Koja e NoTpebHo cagere

Cnuka 19: MNaauHa 3a Koja e noTpebHo Cnuka 20: MNaauHa 3a Koja e noTpebHo

Tepacuparbe U cagerbe Tepacuparbe 1 cagerbe

Cnuka 22: MecTo co HanpeaHa epo3unja, Kage

ce pasrieayBa onumjarta 3a NocTaByBatbe

HacunaHa 6paHa
Cnuka 21: MecTo co HanpeaHa epo3uja, Kage
ce pasrieaysa onumjata 3a NocTaByBatbe

HacunaHa 6paHa

12



MnaH 3a 06HoBa Ha wymu 3a LLUCE ,PagoBuwKka-OpaoBuyKa peka”

3. UHcTanauuu 3a 3a4yyByBatbe Ha NOYBaTa U NNaH 3a cagerbe
1) Bpoj Ha MHCTanauMK 3a 3a4yByBatbe Ha NoYBaTa U Cagere
Bp3 ocHOBa Ha pe3ynTaTuTe Of TEPEHCKOTO WUCTpakyBakbe, caegHuTe obnactu ce naaHuWpaat 3a

NoCTaByBakbe Ha MHCTaNaLMNTE 3a 3a4yByBakb€ Ha NoOYBaTa U IOKaUuunTe 3a cagere.

(1) Nokaumja 6p. 1 (Kowanuja)

CraBKa Konuuectso
HacunaHa 6paHa 7 mecTa
Tepacupame + cagere 17,0 xa
Camo cagerbe 53,0 xa

(2) Nokauuja 6p. 2 (Anun Jlobacu)
CraBKa Konunyectso
HacunaHa 6paHa 1 mecTto
Tepacupame + cagere 1,1xa
Camo cagemwe 9,4 xa

(3) Nokauuja 6p. 3 (OprkaHu)
CraBka Konnuectso
HacunaHa 6paHa 1 mecTo
Tepacupare + cageme 1,6 xa
Camo cagemwe 31,0 xa

(4) BkynHo 3a LLCE
CraBKa Konunyectso
HacunaHa 6paHa 9 mecTta
Tepacupare + cagere 19,7 xa
Camo cagemwe 93,4 xa

2) MnaH 3a cagere

(1) Bpoj Ha pacTeHuja

CraBKa

Letanun

bpoj

Tepacupare + cageme

19,7 xax5.000 napumra/xa =

98.500 napuumba

Camo cagemwe

93,4 xax2.500 napunba/xa =

233.500 napuunmba

BkynHo

332.000 napuunmba

13




MnaH 3a 06HoBa Ha wymu 3a LLUCE ,PagoBuwKka-OpaoBuyKa peka”

(2) Capere B1aoBu aps.ja
Robinia pseudoacacia, #ab, upH 6op, (jaceH)
OBue BNAOBU Ce M36paHVI o4 TEXHUYKKN cooaABETHUTE BUOOBU NOPaan HUBHATA ronema AOCTanHOCT

BO pacagHuumTte Ha JITHLL.

4. Pacxoaun

CraBKa Jetann Tpowoun

HacunaHa 6paHa 9 mecTax1.500.000 aeHapu/mecto= 13.500.000 geHapwm

Tepacupame + cagere 19,7 xax6.000,000 aeHapwu/xa= | 118.200.000 aeHapu

Camo cagerbe 93,4 xax500.000 geHapu/xa= | 46.700.000 geHapu

BKynHo 178.400,000 peHapwm

*be3 0B

**Ce 3acHOBa Ha TpolloLMTe oA, NUAOT-ZIoKaumMjaTa. Mose Aa MMa pasinKK Kaj peasHuTe TPOLLOLM.

5. Mpuoputetn

TpuTe NOKaumMmM ce HaofaaT BO3BOAHO 0Of 3alUTUTHUTE Uenun Ha rpasaoT Pagosuww 1 cenoto Opaosuu.
MpuopuTeT ce gaBa Ha Jlokaumja 6p. 1 (Kowanuja) Kage Mma HajMHOry AerpagupaHa noBpLiMHa.
OBaa nokaumja e n3bpaHa 1 Kako Mogen-nokaumja u Ke ce cnposeayBa ePpeKkTMBHO 3a4yByBatbe Ha

Wwymara.
6. lopnweH nnaH
O6nacTa Koja Ke ce peannsmpa cekoja rogmHa Ke ce yTBpAyBa BP3 OCHOBA Ha AOCTAaMHMOT rogmiueH

byuer.

7. NMpuKayeHn nogaToum

Jlokaumja 6p. 1

JNlokaumja 6p. 2

Jlokaumja 6p. 3

OpTOhOTO CHUMKM Hopatok 1 Hopatok 2 Hopatok 3
Manu co nsoxuncu Hopatok 4 Hopatok 5 Lopatok 6
Manwu 3a nogenba Ha NaganHK Jopatok 7 JopaTtok 8 Jopatok 9
Mana 3a nocrasyBakbe Ha | dopaTtok 10 Jopatok 11 JopaTtok 12

MHCTaNauMM 3a 3a4yyByBatbe Ha

no4ysa U cagemre

14

(Kpaj Ha goKymeHT)




MpoeKT 3a rpagere KanaumuteTi 3a eKOCUCTEMCKM-6a3MpaHo HamayBarbe Ha PU3UKOT O,

KaTacTpodum (EKo-HPK) npeky ogpxamnBo ctonaHucysare co Wwymm Bo CeBepHa MaKegoHuja

MnaH 3a 06HOBA Ha WyMM 33

LLICE ,,CKoncka LpHa lopa“

oKkTOMBpM, 2023 T.

Tum ekcnepTtn Ha JULA
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MnaH 3a 06HoBa Ha wymu 3a LLCE ,Ckoncka LipHa lopa“

1. Npernep, Ha uenHaTta obnacr
1) NpupoaHU KapaKTePUCTUKM
(1) Tonorpadwuja, reonoruja, nousa

Kako WwTo e onuwaHo BO NAaHOT 3a CTOMaHUCyBake CO WyMMn.

(2) BpemeHcku ycnosu

Kako WwTo e onuwaHo BO NAAHOT 3a CTOMaHUCyBak e CO WyMMn.

(3) Wymckm ycnosm u Beretaumja

Kako WwTo e onuwaHo BO NAaHOT 3a CTOMaHUCyBak e CO WyMMn.

(4) Xugponoruja

Kako WwTo e onuwaHo BO NAAHOT 3a CTonaHuUcyBake CO Wymu.

2) CoumjanHu KapaKTePUCTUKM
(1) MuHaTtu kaTactpodu
Bo pernoHot Ha CKonje Bo asryct 2016 rogmHa ce cnyymja ronemu nonaasBm U OAPOHU Of, Kan Kou
BO Hajronem pgen notekHyBaaT og, obsacta HM3BOAHO O WYyMCKUTe oagdenu 6p. 112 pgo 130.
HacTtaHoT pesyntupawe co 21 KpTBa, AECETULMN PaHETU MM Mcye3HaTu anua, a 30.000 nmua bea
CEpVO3HO NOroAeHn of HactaHuuTe. LLiTeTata belle CKOHLUEHTpUpPaHa oKony cenata CMUAKOBLM U

BpHbapLy, Kako 1 Hacenbure jy>kHo og, obuKonHuLaTta Ha CKonje.

(2) NpaBHM Nponucu
Hema KoHKpeTHu nponucn. Huty egen aen og, LLICE HUTY naK TepeH aMpeKTHO BO KOHTAKT co LLUCE e

KnacuduumpaH Kako 3aliTUTEHO noapadje.

(3) Ynotpeba Ha Boaa
Mma HajmanKky 2 sogosadatHu objekTn Bo 06/1acTa, 0f, KOM €AeH MUMa MHOTY COTOJIEHO 3emjuLuTe

Koe ce Haora Bo3BoaHo (LUymckn oggenu 6p. 91 oo 96).

(4) NnaH 3a pernoHaneH pasgoj

Hema KOHKpeTeH nnaH.
(5) Llen 3a 3auyByBakbe

MoKpaj cenata CMUAKOBLM U Bprbapum, MMa yLiTe HEKOKY APYrK cena v Hacenbu Kou ce HaorfaaT

Hmn3BoaHo Bo oBaa LLCE.

16



MnaH 3a 06HoBa Ha wymu 3a LLCE ,Ckoncka LipHa lopa“

Hekou naTMwTa Kom nomunHyBaaT HU3 LLICE ce M3n0XeHn Ha NIaHWUHCKM KaTacTpodu.

(6) Apyro

dakrynTeToT 33 WymapcTteo (bavHKoB 1 ap., 2021) U3roTeM Npessior NaaH 3a KOHTPO/a Ha eposuja,
duHaHcupaH og YHAN 3a ,,0tnopHo CKonje: Noronema o4p*KAnMBOCT U MHOBALMM 3a CpaByBakbe CO
KAMMATCKUTE npomeHun”. lepumeTapoT Ha HaBeAeHaTa CTyAuja [eNyMHO Cce MNPeKIonyBa co
obnacta oa, MHTEpecC Ha 0BOj NJaH 3a 06HOBA Ha WyMWUTE, BUAEJKM CTyaMjaTa e OpraHU3MpaHa no
cnneoBM 3a 10 NAAHUHCKM NOTOLM KOW NpeamnsBuKane LWTeTU BO MUHATOTO (0cObeHO BO TEKOT Ha
HacTaHuTe og aBryct 2016 rogmHa), AOAEKA LeNTa Ha 0BOj NJiaH 3a 06HOBA Ha WYMM Ce LWYMUTE KoM
ja cnpeuyBaaT eposujata Ha uenata LWUICE. Kako pesynTaT, moxe ga buge KopucHO gda ce 3emar
npeasua ABaTta LOKYMeEHTU BO NocebHUOT NaaH 3a CTONAaHMUCYBakbe CO LWYMU KOj BO MOMEHTOB ce

pesuampa.

2. MomeHTanHa cocrojb6a Bo 04HOC Ha Aerpagaumjata Ha 3emjuwiTe

Ob6nacta Bo $GOKYC Ha OBOj NJIaH ce WyMMUTE KOU Ce KaTeropM3npaHu 3a Aa Ce CNpeyYn UCTEKyBatbe
Ha no4yBaTa U Kou ce Mefy LyMUTe KaTeropmsmnpaHu Kako ,,PyHKUMja 3a cnpeyyBarbe KaTacTpodu Bo
naaHWHa n GyHKLMja 3@ 3a4yByBarbe Ha NOYBa“ cropes NAaHOT 3a KaTeropusaumja Ha GyHKLMUTE
Ha wymuTe.

[erpagmMpaHoTo 3emjuLLTe € CKOHLEHTPUPAHO BO LWWYMCKUTe ogaenu 6p. 91 ao 96 (/lokauuja 6p. 1),
LYMCKM oagen bp. 122 (Nlokauuja 6p. 2), 1 wymckuTe ogaenm 6p. 123 go 125 (Slokayuja 6p. 3).
CnegHoOTO UCTparkyBakbe Helle cnpoBeneHo Ha JiokauuuTte 6p. 1,2 1 3.

3abenewka) Mopaan 6aM3mMHaTa 40 rpaHMLaTa co KocoBo He moXelle Aa ce 3emaT npeasua opyru

NnoTeHLUMjaHN mecTa buaejkn He 61 6MN0 BO3MOXKHO Aa ce Hanpasu poTorpadpupare co 4pPoH.

1) Bo3gywHu dpotorpadpun 1 HaupTu
Bo3gywHUTe CHUMKM ce aobuja co ynotpeba Ha ApoH BO okTomBpu, 2022 r. OBME BO3AYLIHU

CHUMKM bea obpaboTeHn co npumeHa Ha codTep 3a poTorpameTpuja (PixdDmapper).

JloKauuja O6n1acT NoKpueHa co ApPoH

NoKkaumja 1 Oen on, wymcku oagenn 6p. 91 n 92

JloKkauuja 2 Oen o, wymcku oagenu 6p. 118 n 122, n Hekon 061acTM KoM ce HaofaaT HaaBop
op LUCE

Jlokauuja 3 [en op, wymckn ogaen 6p. 123, n HeKom obnacTM Kou ce HaofaaT HaZBoOp oA
LICE

Kako pesynTaT og 06paboTKaTa Ha CAMKKTE ce Aobuja TonorpadCcKkM NOAATOYHM NAKETU BKAYYYBajKK
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MnaH 3a 06HoBa Ha wymu 3a LLCE ,Ckoncka LipHa lopa“

DTM (aurutaneH mogen Ha TepeH), DSM (aurutaneH moaen Ha NOBPLUMHA), NOAATOLM 32 U3OXUMNCH
1 opTodOTO CHUMKUK. bea U3roTBeHU manu Co M3OXUMNCKM U Manu 3a Kaacudwukalumja Ha NaguHU 3a

TPUTE LeNHM IOKaLMK co ynoTpeba Ha NakeTuTe co Tonorpadpckn NoaaToLm.

2) TepeHCKO UCTpaKyBare

TepeHCKO UCTpaXKyBakbe belle peanmsnpaHo BO TEKOT Ha CNeLHUTE NePUoaU:

Jlokauuja Mepuogp,
NoKkaumja 1 2 maj 2023 .
JloKauuja 2 3 maj 2023 .
Jlokauuja 3 12 maj 2023 .

M ynotpebueme ropeHaBegeHaTa mana Co M30XMMCK M mManaTta 3a KnacuduKaumja Ha NaguHu v ja

NCTPaXKMBMe ciegHaTa CuTyauumja.

(1) EnemeHTH oA, UCTPaXKyBaHETO
CnegHuTe enemeHTV 6ea NCTPaXKeHW BO TEKOT Ha UCTPaXKyBaHETO.
3a NNaHMHCKUTE NOTOLM:
@ MpUCycTBO Ha HECTABUAHW CEAUMEHTU BO NAAaHMHCKMOT NOTOK
@ MpucycTBO Ha epo3uja Ha AHOTO Ha NJIAHUHCKMOT MNOTOK
@ MpucycTBO Ha epo3uja Ha CTPaHUTE o4 NAAaHMHCKMOT NOTOK
3a NaguHUTe Ha NNaHUHUTe:
@ HameHa Ha 3emjuwite
@ MpucycTBO MAKM OTCYCTBO Ha Nponararbe
@ Onctpubyumja Ha Kapnu
@ Onctpmnbyumja Ha BereTaumja
@ Cutyaumja Bo ob6n1act Kage KocuHaTta e 30 cTeneHun nam noeeke

@ MpurCycTBO MM OTCYCTBO Ha epo3nja Bo 061acTu Kage KocMHaTa e nomanky og 30 cteneHu
(2) Chnku op, perpaamnpaHo 3emjuwiTe

CAvKWTe AageHu Kako Npumepu ce npukaskaHu nogony. O6esbeneH e noceondarteH NakeT CAMKM

KOj e oA efHo AoCTaneH.
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@D  Nokauuja 1 (Lymckn opaenm 6p. 91 go 96)

CnuKa 1: NaguHa 3a Koja e noTpebHo cagaere CnuKa 2: MNaguHa 3a Koja e noTpebHo

Tepacupame U cagere

Cnuka 3: MecTo co HanpeaHa epo3uja, Kage ce
pa3rneayBa onuujaTta 3a NOCTaByBakbe

HacunaHa bpaHa

2 Nokauuja 2 (LWymckum opaenm 6p. 118 n 122)

CnukKa 4: NaguHa 3a Koja e noTpebHo Cnuka 5: NaguHa 3a Koja e noTpebHo
cagere Tepacupatrbe 1 cagerbe (MMa HEKOJIKY CIMYHU

CUTyaLMM BO paMKKTe Ha SioKaumja 6p. 2)
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3  Nokauuja 3 (LWymcku opgenu 6p. 123 go 126)

Bo momeHTOB HEma AOCTanHU CANKW.

3. UHcTanauuu 3a 3a4yyByBatbe Ha NOYBaTa U NNaH 3a cagerbe

1) Bpoj Ha MHCTanauMn 3a 3a4yByBakbe Ha NOYBaTa U CafeHe

Bp3 OCHOBa Ha pesy/iTaTUTe Of, TEPEHCKOTO MCTpaKyBatbe, clefHuTe 061acTh ce nnaHuMpaat 3a

NoCTaByBakbe Ha MHCTaNaLMNTE 3a 3a4yByBak€ Ha MNoOYBaTa U IOKaUuunTe 3a cagere.

Co ornieq, Ha Toa WTO HEKOM NpegnoxKeHu obnactu ce Haoraat Hageop og WCE, uctute oagenHo ce

6pojar.

(1) Nokaumja 6p. 1 (LLymckn opgaenu 6p. 91 oo 96)

CraBKa

Konunyectso

(B0 pamkuTe Ha LLICE)

Konwnyectso

(HapBop og, LLCE)

HacunaHa 6paHa 1 mecTto 0 mecTa
AKTMBHOCTM Ha NaguHa + cagere 2,02 xa 0,00 xa
Camo cagerbe 33,69 xa 0,00 xa

(2) Nokaumja 6p. 2 (LLymckn ogaenu 6p. 117, 118 n 122, n obnactm Hagsop og, LLCE)

CraBKa

Konnyectso

(8o pamkuTe Ha LLICE)

Konwnyectso

(HapBop op, LLICE)

HacvnaHa 6paHa 0 mecTa 0 mecTa
AKTMBHOCTU Ha NaguHa + cagerbe 0,28 xa 0,00 xa
Camo cagemwe 1,40 xa 5,63 xa

(3) Nokauuja 6p. 3 (Wymckn ogaenu 6p. 124 no 126, u obnactm Hagsop og, LLICE)

CraBKa

Konnyectso

(8o pamkuTe Ha LLCE)

Konnyectso

(HagBop og LLICE)

HacunaHa 6paHa 0 mecTa 0 mecTa
AKTMBHOCTU Ha NaguHa + cagerbe 0,00 xa 0,0 xa
Camo cagemwe 1,31 xa 3,02 xa
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(4) BrynHo 3a LLCE

CraBKa Konnyectso Konwnyectso

(o pamkuTe Ha LLUCE) | (Hagsop opg LLCE)

HacunaHa 6paHa 1 mecTto 0 mecTa
AKTMBHOCTM Ha NaguHa + cagere 2,30 xa 0,00 xa
Camo cagerbe 36,40 xa 8,65 xa

2) NnaH 3a cagere
(1) Bpoj Ha pacTeHuja

@ Bo pamkuTte Ha LLICE

CraBka Letanu bpoj

AKTMBHOCTM Ha naaumHa + | 2,30 xax5.000 napuurba/xa = 11.500 napumnra

cafemre

Camo cagere 36,40 xax2.500 napumnrba/xa= 91.000 napuunma

BKkynHo - 102.500 napuutba
@ Hagsop og, LLCE

CraBKa Letanu bpoj

AKTMBHOCTM Ha MaguvHa

cagetbe

+

0,00 xax5.000 napuntba/xa =

0 napuunrba

Camo cagemwe

8,65 xax2.500 napuntba/xa =

21.625 napumnmea

BkynHo

21.625 napuumba

(2) Capere BuOoBu aps.ja

Robinia pseudoacacia, fab, upH 6op, (jaceH)

[pyrv BUOOBK ApBja COOABETHM 3a JIOKA/IHO NOLIYMYBaHe Ce HaBeAEHW BO MAAHOT 3a CNpevyBakbe

Ha epo3snja (BanHKoB 1 ap., 2021). Tne moxKe Aa ce 3emaT npenBua BpP3 OCHOBA Ha AOCTANHOCTa Ha

cafHuULUM 1 opyrv GakTopw.
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4. Pacxoaun

MnaH 3a 06HoBa Ha wymu 3a LLCE ,Ckoncka LipHa lopa“

1) Bo pamkuTe Ha LLCE

CraBKa

Letanun

Tpowoun

HacunaHa 6paHa

1 mect0x1.500.000 aeHapu/mecto=

1.500.000 peHapwm

AKTMBHOCTM Ha nNaguHa + 2,30 xax6.000.000 geHapn/xa= 13.800.000 pgeHapwm
cagere
Camo cagerbe 36,40 xax500.000 peHapu/xa= 18.200.000 aeHapwm
BkynHo - 33.500.000 pgeHapu
*bes O04B.

2) Hapgop og LUCE
CraBka Jetanu Tpowouu
HacunaHa 6paHa 0 mectax1.500.000 aeHapu/mecTo= 0 peHapu
AKTUBHOCTM Ha nNaguHa + 0,00 xax6.000.000 peHapu/xa= 0 neHapu

cagere

Camo cagemwe

8,65 xax500.000 geHapwn/xa=

4.325.000 geHapu

BkynHo

4.325.000 geHapu

*bes3 A1B.

3a NNAaHNPaHETO Ha aKTUBHOCTUTE 3a obHOBa Ha wymuTe 3a BEMjMLLITeTO Koe ce Haofa Ha4BOpP o4

LLICE Ke ce pa3roBapa 4MPEKTHO CO COMCTBEHMKOT WM KOPUCHMKOT Ha TOa 3€MjMLUTE O, acneKT Ha

[0CNeAHOCT, HO HaBeAeHMOT Aen HemMa ga ce byyeTnpa Bo pamkuTe Ha JIHLL.

5. Mpuopuretn

Mopagy mMuHaTMUTE KaTacTpodu KoM Ce Cayyuae HW3BOLHO WM NOpagu PU3MKOT MOBTOPHO Aa ce

CNy4yaT, NpMopuUTeT ce AaBa Ha JloKauuute 6p. 2 n 3.

6. lopnweH nnaH

O6nacTa Koja Ke ce peannsnpa Ke ce yTBpAyBa BP3 OCHOBA Ha rOAMLUHUOT byLieT.
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7. NMpuKayeHu nogartoum

JNokauwmja 6p. 1

JNlokauuja 6p. 2

JNokaumja 6p. 3

OpTO0dOTO CHUMKM Jopatok 1 JopaTtok 2 JopaTtok 3
Manu co nsoxuncu JopaTok 4 Hopatok 5 JopaTok 6
Manu 3a nogenba Ha NaguHu JopaTtok 7 JopaTtok 8 Jopatok 9
Mana 3a nocrasyBatrbe Ha | dopaTtok 10 Hopatok 11 JopaTtok 12

MHCTasnauMnm 3a 3a4vyByBakbe Ha

no4ysa n cageme

[JononHutenHa nutepartypa:

® bavHkoB W., TpeHpgadunos A., MuHueB WN., 2021, TexHUYKa AOKYMeHTaUWja 3a aHTU-
€pOo3MBHO ypeayBatbe Ha BOAgHUTe cAnBoBM Ha Ckoncka LpHa lopa

® [lpoeKkT Eko-HPK, JULA, 2023, MpupavyHuK 3a NaaHMparbe Ha O6HOBA Ha LWymMMK
MpoeKT Eko-HPK, JULUA, 2023, MNnaH 3a KaTeropusauuja Ha dpyHKUMK Ha wymmn 3a LLICE Ckoncka

LipHa lopa.

(Kpaj Ha AOKyMeHT)
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MpoeKT 3a rpagere KanaumuteTi 3a eKOCUCTEMCKM-6a3MpaHo HamayBarbe Ha PU3UKOT O,

KaTacTpodum (EKo-HPK) npeky ogpxamnBo ctonaHucysare co Wwymm Bo CeBepHa MaKegoHuja

MnaH 3a 06HOBA Ha WyMM 33

LLICE , Tononka-KapabyHuwre”

oKkTOMBpM, 2023 T.

Tum ekcnepTtn Ha JULA
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MnaH 3a 06HoBa Ha wymwu 3a LWCE ,Tononka-KapabyHuwre”

1. Npernep, Ha uenHaTta obnacr
1) NpupoaHU KapaKTePUCTUKM
(1) Tonorpadwuja, reonoruja, nousa

Kako wTo e onuwaHo Bo MNocebHUOT NaaH 3a CTONAaHWUCYBakbe CO LYMU.

(2) BpemeHcku ycnosu

Kako wTo e onuwaHo Bo MNocebHUOT NaaH 3a CTONAaHWUCYBakbe CO LYMU.

(3) Wymckm ycnosm u Beretaumja

Kako wTo e onuwaHo Bo MNocebHUOT NnaH 3a CTONAHUCYBakEe CO LLYMU.

(4) Xugponoruja

Kako wTo e onuwaHo Bo MNocebHUOT NnaH 3a CTONAaHWUCYBakbe CO LYMU.

2) CoumjanHu KapaKTePUCTUKM
(1) MuHaTtu kaTactpodu

HenosHaTto

(2) NpaBHM Nponucu

Hema

(3) Ynotpeba Ha Boga

Heno3HaTto

(4) NnaH 3a pernoHaneH pasgoj

Hema

(5) Llen 3a 3auyByBakbe

Heno3HaTto

2. MomeHTanHa cocrojb6a Bo 04HOC Ha Aerpagaumjata Ha 3emjuwite

OBa ce ogHecyBa Ha 061acTM KoM Ce KaTeropMsMpaHu 3a Aa ce Cnpeyn eposuja Ha no4vsata M Kowu
npunaraaT BO WyMUTE KaTeropusmpaHu Kako ,PyHKuMja 3a cnpedyBatbe KatacTpodu BO NaaHUHA U
dyHKUMja 3a 3a4yByBatbe Ha NMOYBa“ cnopes naaHoT 33 KaTeropmsaumja Ha GyHKLMUTE Ha WymuTe.
[erpagmMpaHoTo 3emjuLuTe € CKOHUEHTPMpaHo Ha Jlokauuja 6p. 1 (6av3mHa Ha bpaHa Jlucuue),

LUYMCKM oaaenu 6p. 71 u 72 (/lokauuja 6p. 2), n wymckn ogaenv 6p. 74 n 75 (Nlokaumja 6p. 3).
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MnaH 3a 06HoBa Ha wymu 3a LLCE ,Tononka-KapabyHuwTre”

CnefaHOTO MCTpaxyBatbe Belle CNpoBeAEHO Ha OBME IOKaLMN.

1) Bo3gywHu ¢oTorpadumm n HaupTtu
Bo3aywHUTe cCHUMKM ce fobuja co ynoTpeba Ha ApoH Bo XXX 20XX. OBMe BO3AYLIHU CHUMKK Bea
0bpaboTeHun co npumeHa Ha codTBep 3a poTorpameTpuja (PixdDmapper).
KaKko pe3ynTtaT og ob6paboTkaTta Ha cnmKkuTe ce Aobuja TonorpadckM NoJaToOuHM NakeTu
BKAy4YyBajku DTM (aurutaneH mogen Ha TepeH), DSM (gurutaneH moaen Ha NoBpLUKHA), NoAaToLM
33 U30XMMNCU 1 0PTODOTO CHUMKM. Bea M3roTBEHW Manu co U30XMMNCU U Manu 3a KnacudukaLmja Ha

nagMHuM 3a TPUTE LeHM IoKaL MK co ynotpeba Ha nakeTuTe co Tonorpadckn noaatoum.

2) TepeHCKO UCTparKyBatbe
TepeHCcKo ncTpakyBakbe belue peannsmpaHo Bo XXX 20XX.
M ynoTpebunBme ropeHaBeaeHaTa mana co M30XMUMNCKU M ManaTa 3a Knacudukaumnja Ha NnaguHu U ja

UCTPaXXMBMe cneHaTa cuTyaumja.

(1) EnemeHTH 04, UCTPaXKYBaHETO
CnepHuTe enemeHTV 6ea NCTPAXKeHU BO TEKOT Ha UCTPAXKYBaHETO.
3a NAaHUHCKUTE NOTOLM:
@ anICyCTBO Ha HecTabunHu ceanmMmeHTU BO NNaHUHCKUOT NOTOK
@ MpucycTBO Ha epo3uja Ha AHOTO HA NIAHMHCKMOT NOTOK
@ MpucycTBO Ha epo3unja Ha CTpaHMTE OZ NNIAHMHCKUOT NOTOK
3a naguHUTE Ha NAaHUHUTE:
@ HameHa Ha 3emjuwite
@ MpucycTBO MAKM OTCYCTBO Ha Nponararbe
@ Ouctpmnbyuuja Ha Kapnu
@ Ounctpubyumja Ha BereTaumja
@ Cutyaumja Bo 061acTi Kage KocuHaTta e 30 cTeneHun nam noseke

@ MpUCyCTBO MM OTCYCTBO Ha epo3uja BO 061aCTH Kage KocMHaTa e nomasky og 30 cteneHu

(2) Cnhvku op, perpaaupaHo 3emjuwite

CAvkuTe fafeHM KaKo NPUMEPY Ce NPUKaYeHU KOH OBOj M1aH.
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MnaH 3a 06HoBa Ha wymwu 3a LWCE ,Tononka-KapabyHuwre”

@ JNlokaumja 1 (Bo 6an3unHa Ha BpaHa Jlucuue)

CnuKa 1: NaguHa 3a Koja e noTpebHo cagewse  CnuvKka 2: OBaa NagMHa e KaprecTa U BEpojaTHO

TYKa He Ce MOXXHW aKTUBHOCTU

@ JNokaumja 2 (LWymcku ogaoenn 6p. 71 1 72)

CnuKa 3: MNaguHa 3a Koja e noTpebHo cagere CnukKa 4: MNaguHa 3a Koja e NoTpebHo cagere

@ JNokaumja 3 (Lymcku ogaoenn 6p. 74 n 75)

CnuKa 5: MNaguHa 3a Koja e noTpebHo cagere

27



MnaH 3a 06HoBa Ha wymwu 3a LWCE ,Tononka-KapabyHuwre”

Cnuka 6: OBaa nagmMHa e Kapnecrta u TyKa He ce

MOXXHW aKTUBHOCTU

3. MHcTanaumm 3a 3a4yByBatbe Ha NoYBaTa M NaaH 3a cagerbe
1) Bpoj Ha MHCTanauMm 3a 3a4yByBatkbe Ha NOYBaTa U Cafere
Bp3 ocHOBa Ha pe3ynTaTuTe Of TEPEHCKOTO WUCTpakyBakbe, caegHuTe obnactu ce naaHuWpaat 3a

NoCTaByBakbe Ha MHCTaNaLMNUTE 3a 3a4yByBakb€ Ha MNoOYBaTa U IOKaUUnUTe 3a cagere.

(1) Nokaumja 6p. 1 (Bo 61m13MHaA Ha 6paHa Jiucuye)

CraBka Konunyectso
HacunaHa 6paHa XX egnHuum
AKTUBHOCTM Ha NaguHa + cagere XX, X xa
Camo cagemwe XX, X xa

(2) Nokaumja 6p. 2 (Oganenn 71 1 72)

CraBka Konunyectso
HacvnaHa 6paHa XX egmnHnum
AKTMBHOCTM Ha NagMHa + cagere XX, X xa
Camo cagemne XX, X xa

(3) Nokauwmja 6p. 3 (Opaenn 74 n 75)

CraBKa Konnyectso
HacunaHa 6paHa XX eguHuum
AKTUBHOCTM Ha NaguHa + cagere XX, X xa
Camo cagemne XX, X xa
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(4) BkynHo 3a LLICE

CraBkKa Konnyectso
HacunaHa 6paHa XX eanHUUM
AKTUBHOCTM Ha NaguHa + cagere XX, X xa
Camo cagemne XX, X xa

2) MNnaH 3a cagere

(1) Bpoj Ha pacTeHuja

CraBka Ldetanu bpoj

AKTUBHOCTM Ha NafuHa + XX,X xax5.000 napumnba/xa = XXX. XXX napuntba

cafere

Camo cageme XX, X xax2.500 napumnba/xa = XXX.XXX napuutba

BkynHo XXX XXX napyumma
(2) Capere BMOoBM ApB.ja

Robinia pseudoacacia, fab, upH 6op, (jaceH)

4. Pacxoaun

CraBka Letann bpoj

HacunaHa 6paHa XXx XX peHapw= XX oeHapu

AKTMBHOCTM Ha naguHa + XX, X xaxXX aeHapu/xa= XX peHapum

cagere

Camo cagemwe XX, X xaxXX aeHapu/xa= XX aeHapu

BkynHo XX peHapum

5. Mpuoputetun

MpuoputeT ce Aasa Ha Jlokauuja 6p. 1 BO KOja MMa HajMHOry AerpagavpaHa noBpLIMHa.

6. lopnweH nnaH

O6nacTa Koja Ke ce peannsmpa Ke ce yTBpAyBa BP3 OCHOBA Ha roAMLWIHMOT ByLieT.

7. NpuKayeHn nogaToumn

Jlokaumja 6p. 1

Jlokaumja 6p. 2

Jlokaumja 6p. 3

OpTOHOTO CHUMKM

JopaTok 1

Lopatok 2

Hopatok 3
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Manwu co nsoxuncu JopaTtok 4 Jopatok 5 Jopatok 6
Manwu 3a nogenba Ha naguHu Jopatok 7 JopaTtok 8 Jopatok 9
Mana  3a nocTaByBakbe Ha | dogaTtok 10 JopaTtok 11 JopaTtok 12

MHCTasnaumMmn 3a 3a4vyByBambe€ Ha

no4ysBa n cageme
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Windbreak case studies

FOCUSING ON WINDBREAK CASES IN JAPAN

Project on Capacity Building for Ecosystem Based Disaster Risk Reduction through

Sustainable Forest Management in North Macedonia
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Introduction

What is a windbreak?

<~ Windbreaks are a type of disaster prevention forests. The main purpose of
windbreaks is to protect houses, farmlands, and other human activity areas from
damage caused by wind (local winds, seasonal winds, typhoons, cyclones,
rainstorms, snowstorms, etc.). Longer and larger stretches are sometimes referred
to as shelterbelt.

< Windbreaks include, depending on their main purpose, farmland windbreaks, which
are established to protect farmland soil from wind erosion, coastal windbreaks,
which are created to protect coastal areas from sea breezes, railroad windbreaks,
which are created along railroad lines to protect trains and railroad facilities.

< Forests established on the property of a house for the purpose of protecting the
house are called “house forests”, but they are always expected to function as
windbreaks.

<~ There are various types of trees used for windbreaks, taking into consideration the
presence or absence of salt damage and the height of the trees. But, in general,

evergreen trees are used to provide wind protection effect throughout the year.

Windbreak in Hokkaido, Japan
Source: Memuro Town Tourist and Products Association website
https://memuro.info/post_spot/post_spot-131/



https://memuro.info/post_spot/post_spot-131/

Effects of windbreaks

<>

Damage to crops caused by wind includes drought, damage from blowing sand, and
downfall. Windbreaks reduce the force of wind and prevent such wind damage.

In windy areas, crop yields tend to decrease because soil temperatures do not rise.
Windbreaks mitigate these wind effects and increase crop yields throughout the
field. The presence of a windbreak reduces yields in shaded areas, but increases
yields in the field as a whole by maintaining soil temperatures.

Windbreaks create unique and beautiful landscapes. These landscapes contribute
to the revitalization of the region as a tourist resource and to the branding of the
region as a town with beautiful landscapes.

Windbreaks provide a biotope for insects, birds, and small animals in agricultural
areas where there are few surrounding forests. The continuous formation of
windbreaks also serves as a corridor for these creatures and plays an important role

in biodiversity conservation.

Purpose of these case studies

<>

By summarizing the status, efforts, and challenges of various windbreak cases,
particularly in Japan, these case studies will contribute to reviewing the value of
windbreaks in North Macedonia and considering the future state of windbreaks in
North Macedonia.

How to use these case studies

<>

These case studies present 28 examples of windbreaks, including one from North
Macedonia, one from Kazakhstan, and 26 from Japan.

Each case study includes information from seven perspectives: History,
Introduction/establishment method, Effectiveness, Administrative Involvement,
Management Activities, Utilization as tourism and other resources, and Issues. In
addition, sites and reports that were referenced to organize this information are
listed at the end of each case as Reference/Photo Sources.

Websites and reports that were referenced to compile the case studies are noted in
the “References/Photo sources” section.

Most Japanese websites are in Japanese, but even such links are included because

contents can be read and understood with automatic translation.



Location of the windbreak case study introduced in this case studies
< The 28 windbreak cases were classified into three categories: Farmland windbreak, Coastal windbreak, and Residence forests. In the following figure, green indicates Farmland windbreak,

blue indicates Coastal windbreak, and red indicates House forests.

;% ages - <, Case study 1: Windbreak Forest of Sveti Nicole

Ol
=Y

= Case study 2: Windbreak Forest on Farmland in Kazakhstan

Case study 3: Sapporo Windbreak Forest \
Case study 4: Tokachi Windbreak Forest
®&——— Case study b: Erimo Hyakunin Beach Greening

Case study 6: Mt. Byobu Coastal Disaster Prevention Forest —————@

Case study 7: Wind Pine Forest ———@

Case study 8: Shonai Sand Dunes Forest —@

Case study 9: Gokenbori River Row of Pine Conservation
Case study 10: Pine Trees along the Yuriage Bank

.\

Case study 11: Kainyo of Tonami Plain

12: H F in A i
et Sl ouse Forestin Azumino Case study 14: Santome New Cultivated Land

Case study 15: Inland Windbreak in Yachimata

Case study 16: Shonan Coastal Erosion Control Forest

®— C(Case study 17: Camellia Windbreak in I1zu Oshima Island

Case study 13: Tochinoki Windbreak Forest

Case study 22: Izumo Plain Tsuiji Pine Forest

Case study 24: Sanri Pine Forest
Case study 25: Rainbow Pine Forest ——————@

.\ Case study 18: Numazu thousand Pine Trees
Case study 19: Shichiri Beach Scenic Forest

Case study 20: Enju Beach Pine Forest

Case study 21: Keinono Pine Forest
Case study 23: Irino Pine Forest

Case study 27: Fukugi House Forest -——)0
Case study 26: Tazune Windbreak Forest

Case study 28: Windbreaks in Okinawa ————@

>0



Names and scientific names of plants appearing in the case studies
< Since many of the Japanese trees that appear in this case studies are not common

in North Macedonia, the names and scientific names of each tree species have

been organized here.

Woody plants

English Name

Scientific name

Autumn Olive/Japanese Silverberry

Elaeagnus umbellate

Bamboo

Bambuseae Kunth ex Dumort

Bamboo-leaf Oak

Quercus myrsinifolia

Camellia japonica

Camellia japonica

Daphniphyllum Teijsmannii

Daphniphyllum teijsmannii

Dendropanax Trifidus

Dendropanax trifidus

Deutzia

Deutzia crenata

Happiness Tree

Garcinia subelliptica

Ginkgo

Ginkgo biloba

Itajii Chinkapin

Castanopsis sieboldii subsp. Sieboldji

Japanese Bay Tree

Machilus thunbergia

Japanese Black Pine

Pinus thunbergii

Japanese Cedar

Cryptomeria japonica

Japanese Cheesewood

Pittosporum tobira

Japanese Cinnamon

Cinnamomum yabunikkei

Japanese Cypress

Chamaecyparis obtusa

Japanese Elm

Ulmus davidiana var. japonica

Japanese Emperor Oak

Quercus dentata

Japanese Evergreen Oak

Quercus acuta

Japanese Privet

Ligustrum japonicum

Japanese Red Pine

Pinus densiflora Siebold et Zucc.

Japanese Rowan

Sorbus commixta

Japanese Snowbell Styrax japonica
Japanese Spindle/ Evergreen Spindle Euonymus japonicus
Japanese White Birch Betula platyphylla

Japanese Zelkova

Zelkova serrata

Jolcham Oak

Quercus serrata

Manchurian Ash

Fraxinus mandshurica var. japonica




Mochi Tree llex integra
Oshima cherry Cerasus speciose
Painted Maple Acer mono
Persian Silk Tree Albizia julibrissin

Red bayberry

Morella rubra

Sawtooth Oak

Quercus acutissima

Rhaphiolepis umbellate

Rhaphiolepis indica var. umbellata

Siberian EIm

Ulumus pumila pinnato ramose

Sakhalin Fir

Abies sachalinensis

Ubame Oak

Quercus phillyraeoides

Woodland Elaeocarpus

Elaeocarpus zollingeri var. zollingeri

Herbaceous Plants

English Name

Scientific name

American Dune Grass

Leymus mollis

Beach Pea

Lathyrus japonicus

Bermuda Grass

Cynodon dactylon

Cogon Grass

Imperata cylindrica

Japanese Sedge

Carex kobomugi

Ixeris Repens

Ixeris repens

Ischaemum anthephoroides

Ischaemum anthephoroides

Roundleaf Chastetree

Vitex rotundifolia

Rugosa Rose

Rosa rugose

Sea Bindweed

Calystegia soldanella

Strand Sedge

Carex pumila




Windbreak Typology

Definition of Windbreaks in North Macedonia

< Previous and current laws on forests did not explicitly mention windbreaks. The
2020 revision of the Rulebook on Forest Planning introduced some provisions (e.g.
sanitary cuts) related to windbreaks, without these being explicitly defined.

<% The New Law on Forests (draft of 2022) is expected to apply to “- windbreaks,
shelterbelts and corridors of trees with an area of more than 500 m2 and a width of
more than 20 meters” (Art. 6 (2)). However, no definitions are given.

< There appears to be no scientific typology of windbreaks in North Macedonia.

Visible types of windbreaks in North Macedonia

| M Areas with suspected windbreaks Areas where strong winds blow l

2. Kumanovo
CPlanned windbreaks
‘(Degraded)

/4 & 3. Tetovo .
Unplanned network of hedges  [&5g

| (Degraded)

Serbia

1. Sveti Nikole
Planned windbreaks
iue(Good condition)

Pristina

4 . Bitola
Planned windbreaks
(Moderately good
condition)

Polygyros
v o)

Googl

5. Highrumica } 6. Lower rumica

Valley: Other Valley: Other

Visible types of windbreaks in North Macedonia
Source: Pictures: Google Maps/Digital Globe, Map: Project Team

<{ Planned windbreaks are located on state-owned forest land. The forest user is

PENF, and these windbreaks are subject to forest planning.

°
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< Planned windbreaks have a regular structure oriented against the prevailing winds.
Such structures covering large agricultural areas have been historically developed in
North Macedonia, where their typical form can be seen in several sites (e.g. Sveti
Nikole, Kumanovo and Bitola). They are peculiar to North Macedonia and are hardly
found in other countries of the Western Balkans.

<~ Unplanned networks of hedges also exist around agricultural fields in some
locations. In Tetovo agricultural plain, they tend to be oriented against the prevailing
winds, which suggests a possible windbreak function.

<~ Other hedgerow landscapes exist in some places, especially in a part of the
Strumitsa valley. These appear to be a remnant of past deforestation, as the

landscape pattern also includes remnant forest. They have no dominant orientation.

Windbreaks in the EU and other European countries

< The largest planned windbreaks in the EU are said to be located in Romania, where
they are called “protective forest curtains”. They are similar in form, history, and
land ownership to the planned windbreaks present in North Macedonia. Their
management is regulated by Order No. 636 of 23 December 2002, which includes a
typology according to purpose (protection of fields, protection against wind erosion,
protection of roads etc.), primary or secondary orientation, and permeability.

< In France, the following tree lining types are listed in the Forest Code, Art. L111-4:
- Linear woods (“boisements linéaires”),
- Hedges (“haies”), and
- Aligned plantations (“plantations d’alignement”),
However, there is neither an official definition nor a practical distinction, and these
3 types are treated equally by law. Furthermore, they are not differentiated based
on their function, and each type may or may not have a windbreak function. The
main types of windbreaks found in practice in France are listed in the Table below.

< At the EU institutions level, all tree linings are generally referred to as “Green Linear
Features” (GLF), or simply “hedges”, regardless of their actual structure or function.
Since 2015, the European earth observation program, “Copernicus”, regularly
produces one GIS layer of Small Woody Features (SWF), which includes GLF and
small woods, aiming at tracking their evolution®. GLF of less than 20m in width part
of agricultural land are not considered as forests and are eligible for Common
Agricultural Policy (CAP) subsidies.

< Large areas of windbreaks are reported in Russia and Ukraine, with an aspect

similar to the planned type of Macedonia, but their typology is unknown.

8



Bocage landscape

Types of windbreaks found in France

Bocage hedges date back to the
Middle Ages.
The reasons for their creation are

complex, and wind protection is not
the only function.

Trees grow on a small mound on agricultural land,
usually owned by the farmer, or shared with his
neighbor if the hedge serves as a plot boundary.
There are various silvicultural treatments, such as
high forest, coppice under high forest and coppice.
Regeneration is generally natural, based on locally
present broadleaved species.

Bocage landscape near Caen,
Normandy (Source: IGN)

v PP

Bocage landscape near Vire,
Bretagne (Source: Bournagain)

Alpilles landscape

Wind protection is the main function,
but there are other functions as well.
It is likely that such windbreaks have

existed since the Roman times.
Some windbreaks are planted along an irrigation
channel.

Silvicultural treatment as high forest plantation is
common.

Tree species vary, but cypress and poplar are
frequent.

Alpilles landscape near St-Rémy-de-
Provence (Source: IGN)

Cypress windbreak hedge
(Source: Google Street View)

Dune fixation forests

limes and oaks are common, but other species are
also present depending on the region. Elms were
once common but have disappeared due to dieback.

® Plantation began in the late 18"
century.
® Protection from wind and sand drift is
the main purpose.
® The forestis located at the back of the dune, and
shrubs and fences are also established on the dune
itself.
® The most common silvicultural treatment is a Protection forest around the Dune of
plantation of tall trees such as Pinus pinaster. Pylat (Source: Laroussiney)
Roadside tree alignments -
® Many roads in the French countryside "
are lined with rows of trees.
® Planting began in the 16" century and Q
was more systematically planned in '
the early 19" century, mainly for military purpose, as
troops moved on foot and trees provided shelter.
Wind protection is limited.
® The silvicultural treatment is variable. Plane trees,

A typical rural road near
Castelnaudary, Aude
(Source: AlNo)

Source: compilation by the Project Team.
* https://land.copernicus.eu/pan-european/high-resolution-layers/small-woody-features

°
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Typology with a view to ensuring the sustainability of windbreaks

<~ A comparative analysis of the respective cases was carried out in order to extract
the essence of sustainable management of windbreaks in North Macedonia.

< The results showed that windbreak forests that have achieved sustainable
management tend to involve a variety of institutions such as government agencies,
civil society organizations and NGOs in their management and are well used for

purposes other than windbreak.

Matrix of management and value in windbreak case studies

Implementation of management Implementation of management with the
in one organization only participation of multi organizations
Private/ Cooperation by Cooperation by three or
Government . o
Volunteer grope | two organizations. more organizations.
Only functions as a A:CS1 )
windbreak A:CS2 ] £ G815 )
Windbreak +
registration as a A: CS26 /A\: CS13 O: CS10 -
cultural asset
O:CS3 O:CS7
Windbreak + use as
. O: Cs6 0O:CS18 A:CSl11
a place for tourism i A: CS4 0:CS9 . .
and recreation O:Cs16 0O:CSs22 0O:Cs24
0O:CS28
Windbreak +
production of - - A\: CS27 -
NTFPs.
USRS <5 0:CS5 O:CS8
Er(]:ljjllftlupr':I faUS”SC;;’”S O: €514 ©: CS12
tourism, recreat,ion, ) ) O: €517 O 2219 O ggZO
production of O: CS21 O: Cs23
NTFPs, etc.) O: CS25

Green: Farmland windbreak, Blue: Coastal windbreak, Red: Residence forests

A: | ess-managed windbreaks, A: Windbreaks where the need for windbreaks is decreasing, but there

are initiatives to maintain other value, O: Windbreaks managed for windbreaks and other functions.

CS stands for case study and the numbers are the arrangement numbers of the cases organized as case

studies in this case study document. e.g. CS14 = Case Study 14. Santome New Cultivated Land

Source: Analysis by the Project Team.

< For sustainable windbreak operations, it would be desirable to move from a single
value - single management group type of operation to a multiple value - multiple
management group type of operation.

< In order to rehabilitate and operate the windbreaks in North Macedonia, it is
important to involve a variety of institutions by considering the added value of the
area as a recreational place for residents, tourist resource, conservation for

biodiversity and so on.
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Case Study 1: Windbreak Forest in Sveti Nicole

Typical windbreak in North Macedonia

Basic information

<>

<>
<>
¢

Place: Ovche Pole, Sveti Nikole City, North Macedonia
Size: 600ha with 83 forest belts
Planting period: 1946-1959

Purpose: Improved fields on farmland

History

<>

After World War Il , the Forestry Institute of the
People's Republic of Macedonia was established,
and the collaborators of the institute began with the
raising of experimental useful forest belts
(windbreaks) in 1946/47.

Based on studies and additional analyzes in 1949/50,

a general project for raising useful windbreaks was Protected forest belts
orepared. (windbreaks) in Sveti Nicole
In 1951 studying the windbreaks was adopted as a federal issue and was given for
study to the Forestry Institute of the People's Republic of Macedonia. In the same
year, a federal meeting was held in Skopje on the issue. At that meeting a report
was submitted and an excursion was made to Ovche Pole. As a result, the meeting
recommended to start raising the windbreaks in other Republics.

In the period from 1957/59 in some fields the raising of more windbreaks is trained.
The perspective plan for the development of forestry envisages the continuation of
raising windbreaks, thus being completed within 20 years.

In 1957, a conference and seminar of windbreaks were organized by the Federal

Chamber of Agriculture and Forestry of the Federal People's Republic of Yugoslavia.

Introduction/establishment method

<>

<>

The main feature of the windbreaks are a width between the main belts of 200-
350m, and between the secondary 1000-2000 m according to the degree of aridity.
On the watersheds it is envisaged to raise two belts 30 meters wide with a mutual
distance of 100 meters; perimeter belts are raised around the field: the width of the

main belts is 10 meters; row of 1.50 meters, and seedlings in the row 0.70 meters.
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<~ The selection of the species was determined for each field based on the climatic
and pedological types. Indigenous types are considered basic.

< In the forest, the species are divided into main, secondary species of trees and
shrubs. Fruit trees are usually planted on the south side, in the first row.

<~ The cultivation of the land is performed mechanized to a depth of 0.60 meters.

Planting is done manually.

Effectiveness

<~ The space protected by the windbreaks will have a smaller difference in mean
temperatures compared to the external temperature difference.

< Evaporation increases with wind speed on bare land. In the space protected by the
windbreaks, evaporation is low because wind velocity is suppressed. A trend of
14.4% to 32.5% higher soil humidity was observed.

< The windbreaks reduce wind speed. This effect is observed not only in the
horizontal direction, but also in the vertical direction.

< At a depth of 0.40 m, the upwind side showed an average 12% reduction in soil
temperature at a distance of 5 times the tree height in May and June.

< Windbreaks keep snow, at 4 m tree height, it retains 12-15 times more snow.

< 800 kg of clay is deposited in an area of 1 ha behind the windbreaks.

Administrative Involvement
< Itis designated as National Forest and is managed by PENF Sveti Nicole Branch.

Management Activities
< Special Forest Management Plan for the renewal of the protection zones in Ovche

Pole was prepared in 2020.

Utilization as tourism and other resources

< Windbreaks contribute to the formation of Sveti Nikole's unique landscape.

Issues

< Windbreaks are being cut down due to demand for fuel wood, the increasing size of
agricultural machinery and lack of awareness of its function.

< The need arises for windbreaks cultivation by cleaning and thinning as well as their

reforestation in the parts where they are completely destroyed.

References/Photo sources

Forest Review, 1959, The post-war development of forestry in Macedonia
PENF, 2020, Special Forest Management Plan for the renewal of the protection zones in Ovche Pole
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Case Study 2: Windbreak Forest on Farmland in Kazakhstan

Windbreak forests that have been in place since the Soviet era

Basic information

< Place: Kashelensky collective-owned farm, West Almaty, Kazakhstan _

<> Size: 2,000 ha windbreak forest B e
for 30,000 ha of farmland ‘

< Planting period: 1960-1980

< Purpose: Improved yields on farmland

History

< In this farm, wheat is the main crop grown. This region is known for its strong
southeasterly winds, called “Chilik winds”, which blow in early spring. The wind
sometimes speeds up to 20-25m/sec, which has a great impact on the farmland.

< Approximately 2,000 ha of windbreaks were created during the time of its
predecessor, Kazalinsky Sofkhoz.

< Up to the present, under the guidance of the Kazakhstan government, windbreak

forests have been actively constructed in this area.

Introduction/establishment method

¢
<>

The species of trees planted as windbreaks are mostly Siberian elm.

The seedlings are grown in the nursery for two years. In the spring of the following
year, the seedlings are taken out of the nursery as bare seedlings without soil and
its roots are trimmed. The planting is done with a special tractor-drawn planting
machine that can dig planting holes and plant seedlings at the same time.

Three rows of elm trees will be planted at 3m intervals, one tree every 1.5m, which
will form one windbreak strap.

The straps are located in the field perpendicular to the main wind direction, creating
a strip of one tree every 300m. Thus, the windbreak will be placed in such a way as
to block the wind blowing down from the mountain side. Similarly, windbreak is also
created on the sides of the fields, so that the fields are surrounded by windbreaks.
After 5-6 years, the windbreak will grow to an average height of about bm. At this

time, the root has already spread to a radius of 10-20m.

Effectiveness

<>

Microclimatic changes promote temperature and evaporation reduction in summer
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<>

The wind protection effect of a bm high tree can
be expected to extend 150m on both the

windward and leeward sides of the tree.

The windbreak is expected to prevent snow

accumulated in the field from being blown away,

which will gradually melt in the spring and supply

.p:-:aﬁ" ~'l'.
moisture to the soil, creating a good environment A windbreak in the mlddle of

for wheat growth. farmland

Administrative Involvement

<>

In the Soviet era, the Forest Public Enterprise (FPE) was responsible for the process
from seedling production to afforestation. FPE was responsible for managing the
windbreak for 2 years after planting, and then it is handed over to a local farm.
Since the independence of the Republic of Kazakhstan in 1991, all forest are
managed by the Committee of forestry, fishery and hunting (CFFH) within the
Ministry of Natural Resources and Environment protection.

Management Activities

<>

Elm lives about 150 years, but in an environment where they are exposed to strong
winds, elm can only grow for 20-30 years. After the windbreaks die, farmers use

them as firewood, and new seedlings are planted.

Utilization as tourism and other resources

< The secondary benefits of windbreaks include the ability to gather mushrooms and
allow livestock to graze among the trees.

< Livestock obviously also enjoy the benefits of protection from the wind and cold
while they are inside the windbreaks.

Issues

< The windbreaks were planted more than 30 years ago, and have begun to deteriorate.

< The windbreaks have been cut down for fuel, but the regional office of the CFFH
has supplied hardly any seedlings to replace them.

< People who work on collective-owned farms have expressed anxiety over the

negative effects of windbreak deterioration, including soil erosion and the resulting

decline in wheat yields, and an impending lack of fuel wood.

References/Photo sources
JICA Report
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Case Study 3: Sapporo Windbreak Forest

Windbreaks Remaining in Urban Areas

Basic information

< Place: Sapporo City, Hokkaido, Japan

< Size: 8km in length

< Planting period: 1912-1926

< Purpose: Protect crops from strong winds from the sea and
mountains

History

<% In the first half of the 20" century, when Hokkaido was being pioneered, pioneers
left part of the virgin forest as a U-shaped, 8 km-long belt to protect their crops
from the strong winds of the sea and mountains.

<~ The role of windbreaks has changed from protecting crops in the past to a place

where people and nature can coexist. However, they still play an important role as a

common property of the community.

< FATS
T el yomd

Windra t‘reé plénfing work in 1975

A

Introduction/establishment method

<> Natural forests which were left in banded U-

<>

shape are the base of this windbreak.
Plantation of Manchurian Ash, Japanese EIm,
Japanese Rowan, White Birch, Japanese Maple,
Ginkgo, etc.

Windbreak composed of diverse
tree species
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Effectiveness
< Improved productivity of agricultural products
< Preservation of residential environment

< A place of relaxation where people and nature coexist in harmony

Administrative Involvement

< Designated by the Ministry of Agriculture, Forestry and Fisheries as a protection
forest for public health.

< Implementation of a street project for coexistence with wildlife by Sapporo City,

subsidized by the Ministry of Land, Infrastructure, Transport and Tourism.

Management Activities
< Supplemental planting after trees felled by
strong winds

<{ Protection of natural renewal

<>

Volunteer planting of flowers and trees by
residents

< Maintenance of birdhouses for nesting wild
birds.

Utilization as tourism and other resources
< Selected as one of the “500 Beautiful Japanese
Roads to Walk”, “North region Culture and
History 88", “Sapporo Cityscape Award”, etc.

< Utilizing the location of the urban green space -
; . Installation of birdhouses for
as a place for environmental education for birds by elementary school

elementary and junior high school students. students

Issues
< Consideration of coexistence with the urban environment due to its location in a

residential area of a big city.

References/Photo sources

Kita Ward Office, Windbreak forest, Sapporo City Kita Ward Office website
https://www.city.sapporo.jp/kitaku/foreign/index.html
https://www.city.sapporo.jp/kitaku/machi/center/shinkotoni/kiji/120507.htm|
https://www.city.sapporo.jp/kitaku/syoukai/rekishi/episode/034.html
Sapporo Cultural Heritage website
https://sapporo-jouhoukan.jp/sapporo-siryoukan/bunkaisan/048.html
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Case Study 4: Tokachi Windbreak Forest

Windbreaks that create the unique landscape of the Tokachi Plain

Basic information
< Place: Tokachi Region, Hokkaido, Japan *
<% Size: Mainline windbreak 18,340ha (1939) — 7,000ha (1983)

Cultivated land windbreak 6,000ha (1960s) — 1,100ha (1995)
< Planting period: Mainline: from 1896, Cultivated land: from 1933

< Purpose: Wind damage control

History

< The Japanese government began pioneering Hokkaido in 1869. However, in Tokachi
Region, there are strong winds more than 10 m/second occur once every few years.

< In 1896, the decision was made to establish mainline windbreak forests. Further,
these windbreaks were registered as a national protection forest in 1919.

< Inresponse to cold damage that occurred in 1931-1932, the planting of cultivated
land windbreak was recommended from 1933. For this purpose, subsidy was given
for the cost of seedlings and landscaping.

< After World War Il, mainline windbreaks were transferred from national protection
forests to municipalities. As a result, the size of the mainline windbreak was

reduced as they were converted to agricultural land.

Introduction/establishment method

Mainline windbreak:

< A 180m wide, virgin forest of Japanese emperor oak trees was systematically left.
Cultivated land windbreak:

< Japanese larch, Japanese white oak, Sakhalin fir and other trees were planted in

rows surrounding the farmland. The rows were about four at most (about 8 m wide).

Effectiveness

< When small crop seedlings are exposed to strong
winds, they may become dehydrated or suffer injury
from flying sand, but windbreak reduce such damage.

< Strong winds prevent the soil temperature from rising,

which is necessary for crops to grow, and this effect

can be reduced by windbreaks.

Cultivated land windbreak
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< Large fields and windbreaks form a landscape typical of Hokkaido. The unique
landscape contributes to the establishment of a regional brand.

< Windbreaks provide habitat for living organisms as biotopes. In addition, small birds
and mammals, which are easily targeted by raptors, can protect themselves by

moving and behaving along windbreak. Thus, windbreak also serve as corridors.

Administrative Involvement

< All mainline windbreaks are designated as windbreak protection forests and are
managed by the local government. In recent years, some areas with native Japanese
emperor oak forest and cherry trees have also been designated as a protection
forest for public health, and walking trails have been established in these areas.

<~ Municipalities and the Tokachi Regional Promotion Bureau, in cooperation with
universities and other organizations, are seeking ways to inform farmers about the
functions and roles of windbreaks and to preserve cultivated land windbreaks.

< In 2021, a questionnaire survey was conducted among members of agricultural
cooperatives in the Tokachi Region to ascertain farmers' awareness of windbreaks

and the reasons why they do not manage their windbreak forest.

Management Activities

< The Hokkaido Government and municipalities have signed an agreement to promote
maintenance and management activities for mainline windbreaks.

< The management of cultivated land windbreaks is basically the responsibility of the
landowners (mainly farmers). In recent years, as farm machinery has become larger,

windbreaks are increasingly being cut down as an obstacle to work.

Utilization as tourism and other resources
< The unique Hokkaido and Tokachi landscape created
by the windbreak forests contributes to building a

regional brand and is an important tourist resource.

Issues

< With the increase in the size of agricultural machinery,
cultivated land windbreaks are being cut down because Walkway in windbreak

they are seen as an obstacle to agricultural work.

References/Photo sources

Tokachi Regional Promotion Bureau website
https://www.tokachi.pref.hokkaido.lg.jp/ss/rnm/161015rekishi.html
MAFF Japan website https://www.maff.go.jp/j/nousin/sekkei/museum/m_siki/07_tokati_heiya/
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Case Study 5: Erimo Hyakunin Beach Greening

Fishermen's efforts to restore windbreak forests

Basic information

<>

<>
<>
¢

Place: Erimo Town, Hokkaido, Japan
Size: 197ha
Planting period: 1953 to present

Purpose: Improved fishing catch

History

<>

Cape Erimo had previously been covered with
broadleaf trees such as oak and Japanese white
birch, but around 1890, immigrants began cutting
down the native forests for firewood production,
leading to the deforestation of Cape Erimo.

The area had a tough environment with an average
temperature of 8.1°C and an average wind speed
of 8.3m, causing a demand for large amounts of
wood for heating and other purposes.

The soil is composed of volcanic ash deposited by
the eruption of Shikotsu Volcano. Because the
sand particles are fine, when the forests
disappeared, this soil was carried by the wind and

dissolved into the sea, making the sea water

muddy and deteriorating its quality.

As a result, catches of seaweed, fish and shellfish,
the region's specialties, plummeted. Fishermen
and residents, feeling a sense of crisis, requested

afforestation, and in 1953, the Forestry Agency

allocated a budget to establish the Erimo
Mountain Control Office. Cape Etimo in 2014

It has taken 17 years to first restore the grassland,

and then planted black pine, which are not native to the province but resistant to
salt damage and can grow on sand dunes, to restore the tree cover.

Planting continues to this day, with 197 ha having been planted by March 2020.

19



Introduction/establishment method

< The first step in vegetation restoration was to restore the grassland. At this time, a
method was devised to adapt to the harsh natural environment by covering with
“gota” which is fermented seaweed.

< This method was established as the Erimo-style greening method because it was
inexpensive and effective.

< After the grassland was restored, the second phase was a dense planting (10,000
trees/ha) of black pine, which is resistant to salt damage and can grow on sand
dunes.

< At the same time as planting black pines, countermeasures against strong winds
and salt damage were taken, and drainage channels were excavated in low areas

with poor drainage.

Effectiveness
< The fishery catches have recovered from 227 t/year in 1965 to 1,367 t/year in 2020.

Administrative Involvement
<~ Projects in which the Forestry Agency has established a local office and is working

in cooperation with residents and the local government.

Management Activities
< Thinning of black pine

< Conversion to native tree species such as Japanese white birch and Jolcham oak.

Utilization as tourism and other resources
< Establishment of the Erimo Greening Museum (Forestry Comprehensive Center)
< Establishment of an observation tower at Hyakunin Beach

< Installation of walking trails in black pine forests

Issues

< Control of pine wilt disease

References/Photo sources

Greening the Erimo Desert - 100 Years of Regeneration, Hokkaido Kensetu Shinbun, 2-3 Jan. 2022.
https://e-kensin.net/news/142716.htm|

Greening project in Hyakunin Beach, Erimo Town website,
https://www.town.erimo.lg.jp/section/sangyou/u9c3nn0000000xee.html

Cape Erimo, Hokkaido, Ministry of environment Japan website,
https://www.env.go.jp/nature/satoyama/syuhourei/pdf/cjj_5.pdf
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Case Study 6: Mt. Byobu Coastal Disaster Prevention Forest

Windbreaks that have been repeatedly devastated and regenerated

Basic information
< Place: Mt. Byobu, Shariki Town, Tsugaru City, Aomori Prefecture, Japan
< Size: 1,000ha

< Planting period: 1682 to present
¢

Purpose: To protect crops from blowing sand

History

< Mt. Byobu is a 4,900ha of black pine belt forests and dune-like hills along the beach
facing the Sea of Japan. The area suffered damage to crops due to blowing sand
caused by strong winds.

< The forests of Mt. Byobu have undergone a period of repeated devastation and
regeneration. Specially, the forest was severely devastated by the Great Famine of
1784, the lack of management following the political upheaval of 1871, and the
turmoil of World War Il in the 1940s.

< The devastation of the forest caused severe damage to farmland and home, and
each time people have restored the forest through plantation to protect their

livelihood.

Introduction/establishment method

< At the coastal forest development project which
started in 1932, straw fences to control and
accumulate flying sand to create sand dunes at

first, and sand covering works to prevent the

collapse were constructed to reduce the amount

of flying sand. Fences to cbntrol and
accumulate flying sand

<{ Next, sand stabilization works were constructed, constructed in 1960

and in order to introduce vegetation to the sandy
soil, sand-tolerant grasses such as American
dune grass were planted at first with covering
work.

< After stabilizing the sandy soil in this way, the

Sand stabilization works
constructed in 1955

planting of Japanese black pine was carried out
to establish a coastal disaster prevention forest.
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Effectiveness

<~ The windbreak directly blocks cold and strong winds caused by seasonal winds, and
prevents windblown sand from blowing up, thereby preventing damage caused by
wind, tidal, and blown sand to private houses, roads, and agricultural land that

should be preserved.

Administrative Involvement
< As Mt. Byobu is a national forest land, it is managed by the Kanagi Branch Office of
the Tsugaru Forestry Administration Office of the Forestry Agency.

Management Activities

<~ The Kanagi branch office of the Tsugaru Forestry
Management office conducts forestry work such as vine
cutting, thinning, etc.

<~ The Kanagi branch office invites volunteers from the

public to participate in training sessions to raise

awareness, conduct trash patrols, and other activities. New plantation work

Utilization as tourism and other resources

< In 1987, Mt. Byobu coastal disaster prevention forests was selected as one of the
“100 best white sand and green pines in Japan”.

< There are two observation decks from which visitors can view the Mt. Byobu coastal
disaster prevention forests.

Issues

<~ Land use conversion has been carried out easily for the purpose of short-term
income, and illegal dumping of garbage has also increased.

< Historically, as awareness of the Mt. Byobu has declined, the pattern has been
repeated: forests become degraded, and disasters occur more frequently.

< ltis important to conduct educational activities to raise awareness of the benefits of
Mt. Byobu and to work for its conservation and protection.

< In addition, damage from pine wilt disease has recently begun to be reported.

References/Photo soureces

Mountain Control Project for Future Generations -Reviving Greenery, Tohoku Regional Forest Office,
Forestry Agency website https://www.rinya.maff.go.jp/tohoku/syo/kanagi/chisan.html

Picture: Fences to control and accumulate flying sand constructed in 1960, Sand stabilization works
constructed in 1955, Forestry Agency website
https://www.rinya.maff.go.jp/tohoku/syo/kanagi/chisan.html
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Case Study 7: Wind Pine Forest

Japan's largest pine forest, built with tireless effort and dedication

Basic information
< Place: Noshiro City, Akita Prefecture, Japan

< Size: 760 ha, the largest pine forest in Japan f}
< Total length of 14 km from north to south with a width of 1 km
<% Planting period: Late 17" to early 20" century
<>

Purpose: Wind and sand protection from sea breezes

History

< Until about the 18th century, the towns in the Noshiro
area along the coast were plagued by disasters such as
strong seasonal winds blowing from the sea that blew
sand away, burying houses in the sand.

< Around 1670, a physician, Nagao Yudatsu, thought that

the town would not develop in this condition and

advocated and practiced the prevention of flying sand. Wind pine forest
< Starting in 1712, Watanabe Tarouemon, a ship agent, began planting trees at his
own expense. From the following year, village chairman also joined in and continued
the tree planting. Thereafter, the two families continued planting until about 1800.
< From 1797 to 1826, Sadanozyo Kurita of the Akita Clan planted trees all along the
coast. Later, Kato Kagebayashi planted 760,000 pine seedlings over a period of
more than 10 years, saving the residents of Noshiro from the damage of flying sand.
< Furthermore, samurai and many residents also contributed to the reforestation of
the Noshiro area, and the black pine planted one by one over time have now grown

into large trees and have become one of the largest pine groves in Japan.

Introduction/establishment method

< Flying sand made it difficult to establish pine forest. Under such circumstances,
Sadanozyo Kurita established an effective afforestation method.

< As protection against the wind, straw and cogon were bundled and buried halfway
in the sand, and willow trees were planted in their shade. The next year, when
willows took root, they planted Japanese silverberry and rugosa rose. Then the next
year, persian silk tree were planted downwind, and after they took root, pine

seedlings were planted downwind.
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Effectiveness

¢
<>

Flying sand was reduced and homes and villages were protected.

Agricultural crops grew and began to bear fruit.

Administrative Involvement

<>

<>

Wind Pine Forests are national forests and are basically managed by the Yonoshiro
Western Forest Office.

Akita Prefecture and Noshiro City are also involved in management activities. Akita
Prefecture contributes subsidies from the Water and Greenery Tax, and every year

injects to prevent pine wilt disease.

Management Activities

<>

<>

A Forest Recreation Forest Liaison Council was established in 2020 with the
participation of five organizations.

The five organizations work in cooperation to prevent pine wilt disease by injecting
tree trunks, collect and dispose of dead branches, conduct volunteer guiding
activities, and promote tourism. In addition, a council meeting is held once a year

where each organization gathers.

Utilization as tourism and other resources

<>

A walking trail covered with wood chips has been

see the wind pine forest, Noshiro Port.
The pine forest has been selected by public and private

organizations as one of the 100 best natural sites in

Japan to leave behind in the 21st century, the 100 best = i o

pine trees in Japan to hand down to the 21st century, Walking trail in the wind
) ] pine forest

the 100 best forest bathing forests in Japan, the 100

best white sand and green pine trees in Japan to hand down to the 21st century, the

100 best soundscapes and smelling landscapes in Japan.

Issues

< Control of Pine wilt disease control and illegal dumping of garbage

References/Photo soureces

Akita Port and Bay Office, Tohoku Regional Development Bureau, Ministry of Land, Infrastructure,
Transport and Tourism website
https://www.pa.thr.mlit.go.jp/akita/port/noshiro/history11.html

Akita Forest Growing Activity Support Center website
http://www.forest-akita.jp/data/sengin/kurita/kurita.html
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Case Study 8: Shonai Sand Dunes Forest

The best rice-producing area in Japan, protected by black pine trees

Basic information

< Place: Northwestern coast of Yamagata Prefecture, Japan

< Size: Total length 34 km, width 1.5 to 3 km, area 2,500 ha

< Planting period: Around 1700-1750

<~ Purpose: Prevention of blown sand damage

History

<~ The Shonai dunes are one of the largest sand dunes in Japan, and the wind-back
areas of the dune land have had a history of suffering from flying sand damage.

< The flying sand buried houses and farmlands, and the river flooded due to the
accumulation of sand, forcing people to relocate their houses.

<~ Around 1700-1750, local philanthropists began a project to plant black pine trees to
stabilize the lives of the residents.

< The project was continued until around 1930. However, the forests were cut down
for fuelwood during and after World War Il, and management was suspended due to
a lack of labor, resulting in the accelerated deterioration of the area again.

< The damage caused by flying sand became so severe that Japanese government
nationalized approximately 300 ha of privately-owned 4 ‘
land and began a project to plant black pine trees
and create disaster prevention forests in 1951.

< Most of this planted forests have been designated as

tional flyi d i tection f t .
national flying sand prevention protection forests Sand dunes and black

and national health protection forests. pine forests

Introduction/establishment method

<>

<>

First, the topography is organized by building dunes, which themselves reduce wind
force to a certain degree and stabilize the sandy soil.

After the dune creation is completed, to further stabilize the sandy soil, grasses that
inhabit the sandy soil, such as American dune grass, will be planted, followed by the
planting of trees to suppress sand movement, such as Japanese silverberry.

After the sandy soil is stabilized, the black pines were planted from the land side
and then moved to the seaside. After that, the black pine forests will be established

through the maintenance of undercutting, thinning, vine cutting, and thinning.
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Effectiveness

< Prevention of blowing sand. The Shonai Plain, one of the best rice-producing areas
in Japan, is protected from sea breezes and blowing sand by this dune forests.

< Conservation of marine resources. The soil protected by sand dune forests produces
mineral-rich water, which nurtures marine resources such as oyster and fish.

< Landscape Conservation Effects. The planted black pines are resistant to sea
breezes and drought and can grow even on thin land, creating a beautiful landscape

known as “white sand and green pines”.

Administrative Involvement

< Of the approximately 2,500 ha of dune forests, 835 ha are state-owned forests
under the jurisdiction of the Shonai District Forest Office. The remaining privately
owned forests are under the jurisdiction of the Forest Development Division of the

Yamagata Prefecture Shonai General Branch Office.

Management Activities

<~ Dune fencing to restore degraded dune areas, fertilization to promote the growth of
sand grasses and pruning and vine cutting for pine forests.

< As a private initiative, five organizations in three municipalities are engaged in
activities to preserve and maintain dune forests.

< Yamagata Prefecture recruits volunteers from the general public and local

elementary, middle, and high school students, participate in the activities.

Utilization as tourism and other resources

< The dune forest is named “Great Pine Forest” in reference to the Great Wall of
China, because of its large scale.

< Within the Pine Forest, there is a 125ha nature observation and educational forest
with toilets, water fountains, walking trails, and nature observation paths, which are

enjoyed by visitors, including cherry blossom viewing and autumn foliage viewing.

Issues
< Damage caused by pine wilt disease

< Overcrowding of black pine

References/Photo sources

History of Shonai coastal disaster prevention forest, Forestry Agency website
https://www.rinya.maff.go.jp/tohoku/syo/syonai/pdf/kaiganzousei.pdf
Black pine forest in Shonai dune, Yamagata Prefecture website
https://www.pref.yamagata.jp/documents/10138/guidebook3-4.pdf
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Case Study 9: Gokenbori River Row of Pine Conservation

Windbreaks are being restored after overcoming tsunami damage.

Basic information
< Place: Iwanuma City, Miyagi Prefecture, Japan o
< Size: 1.4km extension.

<> Planting period: Around 1600

<~ Purpose: Fixing and strengthening of levee

History

< This canal was built about400 years ago
under the name of Date Masamune, the
feudal lord of Sendai Region, for the
purpose of boat transportation, and is a
civil engineering heritage with a rich
natural environment.

< The Great East Japan Earthquake of 2011
caused damage to the rows of pine trees,
including runoff, fallen trees, and
standing dead.

< After the Great East Japan Earthquake, a
plan was made to raise the embankment
of the Gokenbori river as a tsunami

countermeasure for this area. However, from the Great East Japan Earthquake

in order to preserve the rows of pine trees, the restoration method was changed to
one that took pine forests into consideration.

< In May 2013, the “Teizan Canal Restoration and Reconstruction Vision” was
formulated, and restoration projects are underway with the basic goal of “restoring

the canals as a historical canal that is a source of pride for the local community”.

Introduction/establishment method
< Japanese black pines were planted by the Sendai feudal clan 400 years ago
< After the Great East Japan Earthquake, the River Division of the Miyagi Prefectural

Public Works Department worked to restore rows of black pine trees.
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Pine tree to be preserved
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Newly constructed levee

New levee design that strengthens tsunami protection while
preserving the pine trees after the earthquake in 2011

Effectiveness
< Scenic landscape
< Windbreak

Administrative Involvement
< Itis managed by the Forestry Agency as a state-owned forest

< Implementation of conservation and management activities by Miyagi Prefecture

Management Activities

<~ The Natori District Coastal Forest Protection Association has been managing the
rows of pine trees by clearing branches and clearing brush and undergrowth for
several decades.

< Provide pine wilt disease control for black pines in good condition and transplant
young trees for preservation.

< Black pine trees that have lost vigor and are not expected to recover are susceptible
to pine wilt disease, and there are concerns about the impact of the disease on
black pine trees in good condition, so they should be cut down along with the

standing dead black pine trees.

Utilization as tourism and other resources

< Organize events to familiarize people with the canal

Issues
< Balancing tsunami countermeasures and preservation of rows of pine trees

< Restoration of waterfront environment integrated with pine trees

References/Photo sources

lwamura City website https://www.city.iwanuma.miyagi.jp/kanko/guide/kanko-spot.html
Miyagi Prefecture website https://www.pref.miyagi.jp/soshiki/kasen/gokenbori-matsunamiki.html
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Case Study 10: Pine Trees along the Yuriage Bank

Windbreak forest popularly called “Lantern Pine”

Basic information

< Place: Yuriage area, Natori City, Miyagi Prefecture, Japan
< Size: 140m with 38 large Japanese black pines

< Planting period: Around 1600
¢

Purpose: Wind and tide protection,

A landmark in place of a lighthouse

History

< This row of pine trees was planted by F
Date Masamune, the feudal lord of the
time, around 1600 when the area was
being cultivated, and was ordered from
Shizuoka Prefecture to protect it from
the wind and tide.

<~ They were planted along the road along

the Natori River and were also called

“Lantern pine” because local fishing

boats would light lanterns at the tops of

Pine Trees along the Yuriage Bank

the pine trees to mark their return from
the sea to the harbor.
< This row of pine trees has now become a tourist attraction, with each tree averaging

more than 75 cm in diameter and 25 to 30 m in height.

Introduction/establishment method

< Planting seedlings ordered from Shizuoka Prefecture

Effectiveness
< Wind and tide protection effect
< Landmark

< Landscape preservation.

Administrative Involvement
< Managed by Tohoku Regional Development Bureau, Ministry of Land, Infrastructure,

Transport and Tourism
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< Registered as a registered cultural property of Natori City in 2007.

Management Activities

<~ The Tohoku Regional Development Bureau has formulated the Natori River
Improvement Plan with the aim of preserving the good river scenery such as
“Lantern pine” and widening the levees in this section (quantitative improvement of
levees) to allow floodwaters to flow down safely.

<~ Tohoku Regional Development Bureau manages pine wilt control, etc.

<>

The Tohoku Regional Development Bureau and Natori City are jointly conducting a
survey to determine the extent of the roots of the “Lantern pines” and to establish
the extent necessary for its growth.

< No specific activities by private organizations or residents.

Utilization as tourism and other resources

< Itis one of the largest rows of giant pine
trees in Japan and is a popular tourist
attraction

< ltisintroduced as a cultural asset of Natori
city on its website, etc.

< Selected by the city as one of the “100

Natori's best places to pass on and leave

behind”. Lantern pines and sunset

Issues

<~ The presence of the pine trees on the levee may interfere with the levee's function,
such as damaging the levee when it falls or hollowing it out when it dies. Therefore,
it is necessary to maintain the function of the levee while preserving the “Lantern

pines”.

References/Photo soureces

Pine Trees along the Yuriage Bank, Natori City website
https://www.city.natori.miyagi.jp/soshiki/kyouiku/node_28152/node_85449/node_1793/node_1794/node
~ 1840

https://www.city.natori.miyagi.jp/soshiki/kyouiku/node_28152/node_1952/node_4030/node_2341
Picture: Lantern pines along the Yuriage Bank, Lantern pines and sunset, Explore Natori Tourist
Information Guide website https://www.kankou.natori.miyagi.jp/kankou/340



https://www.city.natori.miyagi.jp/soshiki/kyouiku/node_28152/node_85449/node_1793/node_1794/node_1840
https://www.city.natori.miyagi.jp/soshiki/kyouiku/node_28152/node_85449/node_1793/node_1794/node_1840
https://www.city.natori.miyagi.jp/soshiki/kyouiku/node_28152/node_1952/node_4030/node_2341
https://www.kankou.natori.miyagi.jp/kankou/340

Case Study 11: Kainyo of Tonami Plain

Kainyo, more important than land, for the prestige of the house

Basic information
<~ Place: Tonami Plain, Toyama Prefecture, Japan
< Size: More than 7,000 houses (farmhouses) with house forests

scattered over an area of about 220 km?

<% Planting period: Already established in the 17" century %
< Purpose: Protection from wind and mitigation from summer heat and winter cold

History

< In the Tonami Plain, farmers have cultivated the land
around their houses to grow rice. At that time, they
established “Kainyo”, or house forests, around each

house to protect their house and people's lives from the

cold monsoon winds and snowstorms in winter.
< Since the latter half of the 19th century, the Kainyo have

been cut down because they provide shade to rice

Kainyo dotted in the
Tonami Plain

paddies, and it was thought that Kainyo prevent increased production.

< At the end of World War Il, the shortage of timber led to logging, from the 1945s to
the 1960s, Kainyo were cut down because they were said to block sunlight, which
was detrimental to health.

< Even today, due to changes in lifestyles, Kainyo logging is still continued.

Introduction/establishment method

< Kainyo are mainly made up of Japanese cedar, which
prefers water, and the surrounding rice paddies and
irrigation streams were a good source of this water. In
addition, deciduous trees, bamboos, and fruit trees were

also planted, creating a diverse composition.

< In recent years, many of Kainyo have been integrated with

gardens and planted with pine, maples, and other trees. Prestigious Kainyo

Effectiveness
< Generally, wind speed is reduced by about 50% downwind of the windbreak at a
distance of 10 to 20 times the height of the trees.
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< The temperature increase was suppressed by an average of 0.7-1.5°C inside and
outside the Kainyo in summer, and that the temperature decrease was suppressed
by an average of 3-6°C inside and outside the Kainyo in winter.

< The residents indicated the following reasons why it is better to have Kainyo:
protection from wind and snowstorms, mitigation of heat and cold, useful for water
and air purification, property inherited from ancestors, contact with nature, beautiful

scenery, chestnut and persimmon harvest, blindfold, etc.

Administrative Involvement

<~ Tonami City has set up a “Committee for the Preservation of House Forests, etc.”
for the preservation and utilization of Kainyo, and the city serves as its secretariat.

< Although individuals used to bear the cost of managing the Kainyo, a subsidy
system has been initiated, and districts that have signed a “community development

agreement” can receive support for pruning and seedling replanting costs.

Management Activities

< From the viewpoint of preventing trees from falling, the trees are better to be kept
at a height of about 15m with well pruned to preserve the natural shape of the tree.

<~ The landscaping industry and forestry cooperatives, which are contracted to
manage the Kainyo, are holding workshops on Kainyo to improve their techniques.

<~ Two organizations exist to assist in the management of the Kainyo; one is the
“Kainyo Care Support Group”, which assists in pruning the Kainyo twice a year. The
other is the “Tonami Kainyo Club”, which is mainly engaged in leaf cleanup and

exchange of information about the Kainyo.

Utilization as tourism and other resources

<~ The Tonami Scattering Village Museum is located in Tonami City and educates
visitors about the history of the area, the origins of the village, and Kainyo.

<~ Tonami City organizes house forest tours for elementary and junior high school

students and their parents in the city.

Issues
< Reasons vary with the times, but the value of house forests to residents has

changed, and Kainyo are now steadily declining.

References/Photo soureces

Tonami City website https://www.city.tonami.lg.jp/info/45902p/
Nine sketch co., Itd. website https://www.9sketch.com/archives/2477
Tonami scatter village museum website https://sankyoson.com/about/
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Case Study 12: House Forests in Azumino

Artificially created forest on the grounds of private houses

Basic information

< Place: Azumino City, Nagano Prefecture, Japan =
< Size: House unit forests.
The number of listed house forests is 55 households.

<~ Planting period: 1200-1890

< Purpose: Providing a comfortable living environment

History

< In 2008, the House Forest and Historic Townscape Project was established by
citizen volunteers who have been involved in house forest preservation activities as
supporters of the prefectural government's landscape development, with the aim of
preserving and utilizing the house forest in Azumino.

<~ The project is not just preserving the house forest, but is working with the
prefectural government's landscape cultivation supporters and architects'
associations to create a town that makes the most of the historical townscape.

< Since 2009, the project has been holding the “House Forest Forum” which includes
presentations on the current status of house forests and case studies. 30-40 people
are supporting this activity.

<~ The project received a subsidy from the Nagano

Prefecture Vigor Creation Support Fund and
published a booklet, “House Forests in
Azumino”, in March 2011, which compiled a
report on its activities over a two-and-a-half-

year period. The region had strong north winds

and poor crop yields. House forest in Azumino

Introduction/establishment method

¢
¢

Individuals planting around their residences
The species of trees planted as house forest are Japanese cypress, Japanese cedar

and others.

Effectiveness

<>

Wind-proofing, snow-proofing, and environmental regulation functions
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<>

The most important role is to protect the house from the cold winds in winter. Then
in summer, the forests blocked the sun's heat from shining directly on the ground,
creating a shaded area. The air cooled by the shade is then blown into the house as
wind, creating a natural cooling effect. In this way, this forests created a
comfortable living environment in both winter and summer.

Timber was used as building material, fallen leaves were used as fuel for hearths,

and ashes were used as fertilizer for fields and gardens.

Administrative Involvement

<>

<>

Azumino City serves as the secretariat of the “House Forest and Historic
Townscape Project”.
The city provides a subsidy of 100,000 yen per forum to help defray the costs of

holding the House Forest Forum.

Management Activities

<>

<>

In 2011, the project launched the house forest supporter program in order to
preserve the landscape of house forests together with a wide range of citizens.
Volunteers from the project members collect and clean fallen leaves in the forest

once or twice a year.

Utilization as tourism and other resources

< House forests, sometimes more than 20 meters high, are scattered across the
plains or clustered in villages, creating a unique landscape with the Northern Alps in
the background.

< Therefore house forests are an important element of the Azumino landscape and
are positioned as a tourism resource.

Issues

< According to the results of the questionnaire to house forest owners, about 90% of
the respondents stated that “house forest is important as a component of the
Azumino landscape”, and about 70% of them stated that they would like to maintain
them in their current state, although it is a heavy burden. On the other hand, 25% of
the respondents expect public support for their maintenance.

< This indicates that maintaining a house forest also entails a burden.

References/Photo sources

House Forests in Azumino, Landscape Azumino website
http://keikan-azumino.net/

House Forests and Historic Townscape Project, “House Forests in Azumino Activity report” 2011
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Case Study 13: Tochinoki Windbreak Forest

A row of red pines that have protected the farmland of the residents

Basic information
< Place: Tochinoki Ward, Fujimi Town, Nagano Prefecture, Japan
< Size: 58 trees

< Planting period: 1789-1800

¢

Purpose: Protection of farmland

History

<~ The region had strong north winds and poor crop yields.

< Between 1789 and 1800, the village petitioned the Takashima fief (the local
government of the region at that time) to have an outer windbreak upper the village
as a windbreak.

<~ Currently the red pine trees that were planted as a wind break are approximately

200 years old and remain as a magnificent windbreak.

Japanese red pines more than
20m height

Windbreak forest planted along Japaneseljrggf&gg:lore than

Koshu-kaido road



Introduction/establishment method

¢
<>

The species of trees planted as windbreaks is Japanese red pine.

This windbreak was installed perpendicular to the Koshu-kaido road and shifted
100m from east to west.

The east side is planted during the 160 m extension along the northwest cliff edge
of the village. This windbreak has 35 trees with a height of more than 20 m and a
breast height diameter of 140-240 cm.

On the west side, an extension of 45-50 m of fill was placed. The width of this fill is
more than 10 m at the top and 2 m high. The windbreak planted on this fill currently

has 14 trees with a trunk circumference of 160 to 250 cm at breast height.

Effectiveness

<>

Improved yields of rice and other crops

Administrative Involvement

<>

<>

Currently, there is no specific active involvement of the local government, Fujimi
Town.

On the other hand, this windbreak is a cultural property designated by Fujimi Town,
so any work such as pruning needs to be reported to the town in advance.

Management Activities

<>

Residents regularly carry out work such as pruning branches, mowing grass, etc.

Utilization as tourism and other resources

< This windbreak is a cultural property designated by Fujimi Town.

< Currently, there is an information board that describes the background and outline
of the establishment of the windbreak so that hikers and others passing by can get
an overview of the windbreak.

< Materials on display at the Idojiri Archaeological Museum include some descriptions
of this windbreaks.

Issues

< The lack of positive movement toward conservation of this windbreak.

References/Photo sources

Tochinoki Windbreak Forest, Old Street Walking Human Power website
https://www.jinriki.info/kaidolist/koshukaido/tsutaki_kanazawa/tochinokikazayokebayashi.html
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Case Study 14: Santome New Cultivated Land

Land use innovations that transformed wilderness into farmland

Basic information

< Place: Miyoshi Town, Iruma District, Saitama Prefecture, Japan

< Size: bha, including residential land, clop land, and plain forest

< Planting period: 1694

< Purpose: Establishment of agriculture and human living

environment overcoming the difficult natural condition. -~

History

<~ The land was very barren, with poor water access, soil covered with volcanic ash
that could easily be blown away, strong winds, and no forests to block the wind.

< Starting in 1694, the feudal lord of the time began to develop the area to overcome
its unfavorable conditions and make it a rich agricultural land.

< These efforts have made the region an agricultural area, but with the rapid
economic growth from the 1965's, the population increased, and urbanization
progressed, resulting in a decrease in forest and crop land.

< Currently, the area is protected as an Urbanization Control Area and an Agricultural
Promotion Area, and no large-scale land conversion has taken place.

< In 1979, this area is designated as a historic site to preserve its landscape.

< In 1993, JICA technical cooperation to conserve farmland from desertification in

Chile introduced Santome method of placing farmland sandwiched between forests.

Introduction/establishment method

<>

In this development project, the land was divided into residential land, crop land,
and plain forest to protect the land from strong winds. The land per house was long
and narrow, 73 m wide and 682 m long, and each plot was approximately 5 ha.

The house was built facing the road and was surrounded by planted trees

(Residential forest). The opposite end of the land was mixed forest (Plain forest),

. . - Bamboo
Residential
- Japanese evergreen oak
forest
- Japanese zelkova
Clap leiriel - Deutzia
boundary
- Jolcham oak
Plain forest | - Sawtooth oak
- Japanese snowbell Land use design per household
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and the area between the residential forest and the plain forest was used as a crop
land. At the boundary of the crop land with the neighboring land, deutzia or tea

trees were planted.

Effectiveness

< The following functions are performed for each land type.

® The residential forests provided wind and sand protection.
® Bamboo is resistant to earthquakes because of its strong roots, and it is
Residential also used to make bamboo crafts.
forest ® Japanese ever green oak is used to make handles for farming tools, and its
fruits are used as emergency rations.
® Japanese zelkova were grown as building materials.

® These hedges provided a windbreak.
® After the deutzia, tea trees were used as hedges and were valuable not
only as hedges but also as a commodity crop.

Clop land
boundary

® Plane forest provided wind and sand protection.

® Trees were used for firewood and compost. Fallen leaves were collected in

Plain forest the winter and turned into compost, which was then put into the crop land
to produce soil.

® Japanese snowbell was used for stakes.

Administrative Involvement
< Its landscape is being preserved as a designated historic site by Saitama Prefecture.
< Since 2020, Miyoshi Town has been providing subsidies to promote the sprouting

and renewal of residential forest and plain forest.

Management Activities
<~ The land is privately owned and therefore privately managed.
< “Fallen Leaf Compost Farming World Agricultural Heritage Promotion Council” is

engaged in composting fallen leaves from the plain forest.

Utilization as tourism and other resources
<~ Materials on Santome new cultivated land have been maintained by the Miyoshi

Town and Saitama Prefecture and are introduced on their respective websites.

Issues
< Prevent urbanization and preserve the landscape by adding new values such as

environmental education and tourism resources.

References/Photo sources

Santome new cultivated land, a designated historic site by Saitama Prefecture, Miyoshi Town official
website, https://www.town.saitama-miyoshi.lg.jp/kanko/rekishi/santomeshinden.html

Local Forest Landscape, Tokyo University Laboratory of Forest Landscape Planning and Design website
https://www.fuuchi.fr.a.u-tokyo.ac.jp/Ifl/report/1999santome/report.html

38


https://www.town.saitama-miyoshi.lg.jp/kanko/rekishi/santomeshinden.html
https://www.fuuchi.fr.a.u-tokyo.ac.jp/lfl/report/1999santome/report.html

Case Study 15: Inland Windbreak in Yachimata

Windbreaks created by ancestors to protect crops from wind damage

Basic information

< Place: Yachimata City, Chiba Prefecture, Japan

< Size: 179%ha in area

< Planting period: 1951-1955

< Purpose: To protect crops from wind damage

History

<~ The area where this inland windbreak forest is located was developed by Chiba
Prefecture in 1940 as part of a project for the development of self-farming, where
land was cultivated to increase food production by recruiting many new settlers.

<~ The Shimousa plateau including Yachimachi City, has strong winds throughout the
year, especially in spring when southwesterly winds can sometimes reach 20m/sec.

< Due to these strong winds, the soil of agricultural lands with thick deposits of
volcanic ash became dry, and because the grain size was very fine, it was quickly
blown away by the wind. Furthermore, since wheat was the main crop at that time,
it was often damaged by falling down due to the wind.

< Therefore, the settlers of the time worked together to create forests around their

fields to protect their crops from wind damage.
-

Inland Windbreak in Yachimata

Introduction/establishment method

<>

<>

At first, pines were planted, which can grow in thin soil, and after more than ten
years, Japanese cedars were planted under the pines.
In this way, a windbreak of about 20 m wide and consisting of two tiers of pine and

Japanese cedar was established.



< This method had been used by the local forestry industry to create forests in this

area with poor soil conditions.

Effectiveness
< The establishment of windbreaks protected farmland, and Yachimata City became

one of the leading agricultural areas in Chiba Prefecture.

Administrative Involvement

< The Forest Management Division, Northern Forestry
Office, Agriculture, Forestry and Fisheries
Department, Chiba Prefecture, manages this

windbreak forest.

< The inland windbreak forest in Yachimata City is

designated as a windbreak protection forest by inboard indicatin th

Chiba Prefecture. presence of a protection forest

Management Activities
< Management activities by landowners, such as logging and pruning
< Prevention of pests and diseases and planting of trees in logging sites by the

prefecture

Utilization as tourism and other resources

< Inland windbreak forests and peanut fields in Yachimata City were selected as an
outstanding landscape in the “Research and Study on the Protection of Cultural
Landscapes Related to Agriculture, Forestry, and Fisheries” conducted by the
Agency for Cultural Affairs.

Issues

<~ Control of disease and insect damage.

<~ Decreased expectations for inland windbreak due
to changes in major crops, advances in agricultural

technology, or conversion of farmland to other uses.

< Build consensus on the conservation of inland

windbreaks by sharing their value as cultural Inland windbreak and peanut
landscapes. fields in Yachimata City

References/Photo soureces

Story of Inland Windbreak Protection Forests, Northern Forestry Office, Chiba Prefecture website
https://www.pref.chiba.lg.jp/rj-hokubu/kanrika/hoan-bouhurin.html

40


https://www.pref.chiba.lg.jp/rj-hokubu/kanrika/hoan-bouhurin.html

Case Study 16: Shonan Coastal Erosion Control Forest

New windbreaks style to introduce broadleaf trees as well as pines

Basic information

< Place: Fujisawa City, Kanagawa Prefecture, Japan

< Size: 11.4 km in length and 85.2 ha in area

< Planting period: 1928-2006

< Purpose: Prevent sea breeze and flying sand for rural development -

History

< Every year from October to May, the Shonan Coast suffered much damage to houses
and roads in the coastal area due to sea breezes and blowing sand.

< In 1928, as part of a project to celebrate the accession of Emperor Showa, a
prefectural road was constructed through the center of the erosion control forest to
create an erosion control forest and promote development of the coastal area.

< However, during World War I, maintenance of the forest was interrupted, and the
forest was devastated by root extraction and illegal logging due to fuel shortage.

< The degradation of the erosion control forests had a significant impact on the
surrounding land use, as well as obstruction to traffic due to blowing sand.

< Therefore, afforestation was restarted after the war. However, repeated weather
damage from droughts and typhoons caused many black pines to die.

< In 1965, in response to a series of damages, experts of the MAFF, the Prefectural
Forestry Experiment Station, the University of Tokyo,
provided guidance on afforestation and management.

<~ Then, with the aim of creating a multi-layered forest

by planting a mixture of evergreen broad-leaved trees

in addition to black pine, experimental plantings were

conducted, and efforts were made to restore the ' o
Shonan Coastal Erosion

erosion control forests. Now the forests are growing well. Control Forest

Introduction/establishment method

<>

Because the Shonan coast is narrow and the sand grains are fine, wave spray and
sand blow strongly against the erosion control forests. For this reason, the growth
of sand grasses and the installation of erosion control fences suppressed the

generation of flying sand, and windbreak nets were installed to help the growth of

the erosion control forest.
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< This is a narrow strip of forest, but is composed of a total of 15 species of trees of
various sizes, including black spruce, and is highly resistant to disease and insect

damage, and maintains a high level of protection against blowing sand and wind.

Erosion control net
4

Erosion control
fence
|

® | Shrub Tree area > Tree area o
Grass area g1 area Japanese black pine = Japanese black pine Regidencial
Japanese sedge | & Sgob”s , Japanese bay tree E Japanese bay tree area
Bermuda grass | O arinbal Daphniphyllum & Daphniphyllum
Cogon grass etc. O ete. teiismannii etc. teiismannii etc.

Effectiveness

< Erosion control forests have become valuable green that contributes to the beautiful
landscape in this coastal area, and are expected to perform functions such as wind
protection, prevention of flying sand, absorption of carbon dioxide, noise reduction,

prevention of fire spread during major disasters, and mitigation of tsunami damage.

Administrative Involvement
< Managed by Fujisawa Civil Engineering Office, Kanagawa Prefecture.

Management Activities

< Installation of erosion control fences: Simple facilities to prevent sand movement
and protect sand grasses and trees.

< Installation of windbreak nets: Facilities to protect erosion control forests from
flying sand and salt damage, generally 3 to 5 m high, and are repaired as needed.

< Forest Growing: Growing seedlings, planting, thinning, pruning, vine cutting, disease
control, weed cutting are conducted according to the growth of the trees.

< Tree leaf washing: Use a water sprinkler truck to wash sand and salt from leaves.

Utilization as tourism and other resources

< There are four rest facilities and walking trails in the erosion control forest. Also,
there is a bicycle path along the coastal erosion control forest.

< In addition, there are scenic spots and tourist attractions such as Kanagawa

Prefectural Shonan Kaigan Park.

Issues

<$ Coastal Erosion Control

References/Photo sources

Erosion control forest, Kanagawa prefectural government website
https://www.pref.kanagawa.jp/docs/ex5/saborin/index.html
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Case Study 17: Camellia Windbreak in 1zu-Oshima Island

A very active windbreak to love flowers, press oil, make charcoal etc.

Basic information

< Place: Izu-Oshima Island, Tokyo, Japan

< Size: Approximately 3 million camellias grow wild on the island

< Planting period: More than 200 years ago to the present

< Purpose: Windbreak, Camellia oil collection

History

<~ Camellias have been growing wild on lzu-Oshima Island since ancient times
because of its mild climate and well-drained soil containing volcanic ash, which is
suitable for camellia growth.

< In order to extract camellia oil, the trees except camellia in the thickets were cut
down, and camellia forests and/or mountains have been created.

< Furthermore, camellia trunks are strong and flexible, and can withstand strong
winds and drought, so they have been planted on Izu-Oshima as windbreaks and as
boundary markers between neighboring areas.

< Currently, about 3 million camellias grow on Izu-Oshima, and camellias can be

admired throughout the island.

Introduction/establishment method

<>

On Izu-Oshima Island, typhoons and other storms cause
winds to blow violently and irregularly from different
directions. In order to adapt to this situation, the
windbreak forests were designed in the form of a grid.
Camellia japonica and Oshima cherry were planted

alternately. This was done to take advantage of the

difference in growth speeds: the camellia is wind-resistant

N .
m »
Ao s 50

Windbreak established
in the form of a grid

because it is a sun tree. pattern

but grows slowly because it is a shade tree, while the

Oshima cherry is susceptible to decay but grows quickly

By planting camellias between the Oshima cherry, a certain windbreak effect was
achieved by the Oshima cherry when they were first planted. Later, when the
camellias were growing, the Oshima cherry broke and died, and the main tree
species in the windbreak forest shifted from Oshima cherry to Camellia.
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< In general, artificial windbreaks begin to deteriorate as soon as they are installed.
On the other hand, this alternating-planting windbreak is unique in that its

effectiveness increases with time and approaches completion.

Effectiveness
<~ Wind and tide protection effect
<~ Boundary marker with neighboring land

< Camellia production: Camellia oil, ornamental camellias,

crafts made and charcoal from camellia wood, camellia

jam, dressing etc. are produced. .
J g P Camellia tunnel in

<~ Tourist attractions; Some areas, such as the Camellia lzumizu

Tunnel in Izumizu, have been turned into tourist attractions by Camellia trees.

Administrative Involvement
< Oshima Town designated the camellia as the “Oshima Town Tree” in 1968 and the
“Oshima Town Flower” in 1990. The camellia portal site is operated by town to

promote camellia both within and outside of the town.

Management Activities
<~ Camellias, other than on private property, are managed by the metropolitan

government and the city for control of the tea tussock moth.

Utilization as tourism and other resources
<{ The Izu-Oshima Camellia Festival, Camellia Marathon, Miss Camellia Queen

Contest, and other events associated with camellias are held to attract tourists.

Issues
< The town itself is facing issues such as a declining population and primary industry,
and few tourists, and it is necessary to promote the town through the branding of

camellias and other measures.

References/Photo sources

Camellia portal site in Izu-Oshima, Oshima Town official website
https://www.town.oshima.tokyo.jp/site/tsubaki/

Local Bioresource Utilization in Formative Processes and Factors for Development of Shelterbelt
Plantations on lzu-Oshima Island
https://www.bing.com/ck/a?!&&p=de352b031c7d9d94JmItdHMIMTY20TY4MDAWMCZpZ3VpZDOyNGE
0ZjdIOS0AMMzLTZjMmQtMDczNS1INzA10ODYzMzYyOTUmaWbzaWQINTE2Ng&ptn=3&hsh=3&fclid=24
adf7e9-8233-6¢2d-0735-
e70586336295&psq=%e4%bc%8a%e8%b1%86%eb%ad%a’%e5%b3%b6+%e9%98%b2%e9%a2%a8%e6%9
e%978&u=alaHROcHM6Ly93d3cuanNOYWdILmpzdC5nby5qcCOhcnRpY2xIL2VqZ2VvLzEwLzZEVMTBfNjcvX
2FydGljbGUVLWNoYXlvamEv&ntb=1
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https://www.bing.com/ck/a?!&&p=de352b031c7d9d94JmltdHM9MTY2OTY4MDAwMCZpZ3VpZD0yNGE0ZjdlOS04MjMzLTZjMmQtMDczNS1lNzA1ODYzMzYyOTUmaW5zaWQ9NTE2Ng&ptn=3&hsh=3&fclid=24a4f7e9-8233-6c2d-0735-e70586336295&psq=%e4%bc%8a%e8%b1%86%e5%a4%a7%e5%b3%b6+%e9%98%b2%e9%a2%a8%e6%9e%97&u=a1aHR0cHM6Ly93d3cuanN0YWdlLmpzdC5nby5qcC9hcnRpY2xlL2VqZ2VvLzEwLzEvMTBfNjcvX2FydGljbGUvLWNoYXIvamEv&ntb=1
https://www.bing.com/ck/a?!&&p=de352b031c7d9d94JmltdHM9MTY2OTY4MDAwMCZpZ3VpZD0yNGE0ZjdlOS04MjMzLTZjMmQtMDczNS1lNzA1ODYzMzYyOTUmaW5zaWQ9NTE2Ng&ptn=3&hsh=3&fclid=24a4f7e9-8233-6c2d-0735-e70586336295&psq=%e4%bc%8a%e8%b1%86%e5%a4%a7%e5%b3%b6+%e9%98%b2%e9%a2%a8%e6%9e%97&u=a1aHR0cHM6Ly93d3cuanN0YWdlLmpzdC5nby5qcC9hcnRpY2xlL2VqZ2VvLzEwLzEvMTBfNjcvX2FydGljbGUvLWNoYXIvamEv&ntb=1
https://www.bing.com/ck/a?!&&p=de352b031c7d9d94JmltdHM9MTY2OTY4MDAwMCZpZ3VpZD0yNGE0ZjdlOS04MjMzLTZjMmQtMDczNS1lNzA1ODYzMzYyOTUmaW5zaWQ9NTE2Ng&ptn=3&hsh=3&fclid=24a4f7e9-8233-6c2d-0735-e70586336295&psq=%e4%bc%8a%e8%b1%86%e5%a4%a7%e5%b3%b6+%e9%98%b2%e9%a2%a8%e6%9e%97&u=a1aHR0cHM6Ly93d3cuanN0YWdlLmpzdC5nby5qcC9hcnRpY2xlL2VqZ2VvLzEwLzEvMTBfNjcvX2FydGljbGUvLWNoYXIvamEv&ntb=1
https://www.bing.com/ck/a?!&&p=de352b031c7d9d94JmltdHM9MTY2OTY4MDAwMCZpZ3VpZD0yNGE0ZjdlOS04MjMzLTZjMmQtMDczNS1lNzA1ODYzMzYyOTUmaW5zaWQ9NTE2Ng&ptn=3&hsh=3&fclid=24a4f7e9-8233-6c2d-0735-e70586336295&psq=%e4%bc%8a%e8%b1%86%e5%a4%a7%e5%b3%b6+%e9%98%b2%e9%a2%a8%e6%9e%97&u=a1aHR0cHM6Ly93d3cuanN0YWdlLmpzdC5nby5qcC9hcnRpY2xlL2VqZ2VvLzEwLzEvMTBfNjcvX2FydGljbGUvLWNoYXIvamEv&ntb=1
https://www.bing.com/ck/a?!&&p=de352b031c7d9d94JmltdHM9MTY2OTY4MDAwMCZpZ3VpZD0yNGE0ZjdlOS04MjMzLTZjMmQtMDczNS1lNzA1ODYzMzYyOTUmaW5zaWQ9NTE2Ng&ptn=3&hsh=3&fclid=24a4f7e9-8233-6c2d-0735-e70586336295&psq=%e4%bc%8a%e8%b1%86%e5%a4%a7%e5%b3%b6+%e9%98%b2%e9%a2%a8%e6%9e%97&u=a1aHR0cHM6Ly93d3cuanN0YWdlLmpzdC5nby5qcC9hcnRpY2xlL2VqZ2VvLzEwLzEvMTBfNjcvX2FydGljbGUvLWNoYXIvamEv&ntb=1

Case Study 18: Numazu Thousand Pine Trees

Pine trees planted by Buddhist monks with prayers

Basic information
< Place: Suruga Bay in Numazu City, Shizuoka Prefecture, Japan
< Size: Total length 10 km,

The number of pine trees is said to be more than 300,000
< Planting period: Around 1590
< Purpose: Prevention of blown sand damage

History

<~ Pine forest have existed on this Suruga coast as a -
natural forest since ancient times.

< In 1580, there was a battle between the Takeda and

Hojo clans, and when the Takeda landed from the

Suruga coast, they cut down these pine forest because

- |

_ Numazu Thousand pie
< As a result, the crops grown by farmers in and around trees

they were in the way of the battle.

this area were devastated by wind and salt damage.

< Seeing such a situation, a monk at the temple planted pine trees. The pine trees
were soon withered by the sea winds, but over a period of about five years, a
thousand pine trees were planted and took root, thus giving rise to the present pine
forest.

< Since then, the pine forest has been carefully preserved and continues to this day.

Introduction/establishment method
< Japanese black pine tree planting by temple monks (detailed planting method is

unknown)

Effectiveness
< Tidal Barrier Forests
< Windbreak

< Landscape Enhancement

Administrative Involvement

< The vast area includes national, prefectural, municipal, and private forests.

45



<>

The national land is managed by the Tagonoura Civil Engineering Office of the
Ministry of Land, Infrastructure, Transport and Tourism, the prefectural forests by
the East Shizuoka Prefecture Agriculture and Forestry Office, and the municipal

forests by each town and village.

Management Activities

<>

<>

The Shizuoka Prefecture Eastern Agriculture and Forestry Office has commissioned
four private volunteer groups to carry out activities such as seedling production,
supplemental planting, underbrush clearing, hazardous tree disposal, and
educational activities such as signboard installation and forest cleanup with the
participation of local elementary school students and citizens.

One of these groups is an umbrella organization that coordinates the activities of
each town in Numazu City and keeps in touch with its members in each town to
exchange information on activities in this pine forest.

The Tourism Strategy Division of Numazu City's Industrial Promotion Department
has commissioned two volunteer groups to maintain and manage this pine forests,
including cleaning the forests.

These groups participate in an annual general meeting hosted by Numazu City.

Utilization as tourism and other resources

<>

Mt. Fuji with lingering snow in the background, the Numazu Thousand Pine Trees
contrasts vividly with the evergreen pine trees, and is widely known as one of
Japan's representative scenic spots, selected as one of the “100 most scenic spots
in Japan” and “100 best places for white sand and green pine trees in Japan”. It is
also well known as one of Japan's representative scenic spots.

Dead trees, leftover logs from dangerous tree felling, and pruned wood are turned

into woodchips and spread on the walking trails in the forest.

Issues

<>

<>
<>
<>

Pine dieback damage caused by pine wilt disease

Aging of volunteer group members

Driftwood disposal on the coast

Countermeasures against damage to standing timber in the event of a Tokai

earthquake and tsunami

References/Photo sources

Numazu tourism portal, Numazu City tourism strategy division, Industrial Promotion Department website
https://numazukanko.jp/spot/10056
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Case Study 19: Shichiri Beach Scenic Forest

Pine forest stretching 25 kilometers across three towns

Basic information

<>

<>
<>
¢

Place: Kumano City and Minamimuro District, Mie Prefecture, Japan
Size: Extending on about 25km and 80.47ha
Planting period: Early 17" century

Purpose: Protection from strong sea breezes

History

<>

> <

The pine forest at Shichiri beach was planted by
Shigenaka Mizuno, who became the first feudal lord
of this area, who brought seedlings from Hamamatsu
City to protect residents from the strong sea winds

blowing from the Sea of Kumano.

During World War Il, some of the trees were cut down
and converted to farmland, etc., but until 1954,
supplemental planting was conducted, and the pine
forest was restored.

Since 1950, the pine trees began to wither and die caused by pine wilt disease.
Currently, the national government, local governments, and residents are
cooperating in management activities to preserve healthy pine forests, including

prevention of pine wilt disease.

Introduction/establishment method

<>

Japanese black pine afforestation project by the lords of the time

Effectiveness

<>

This forest plays an important role as a protection
forest to protect local people and crops from strong
winds, tidal damage, and blowing sand from the sea.
The area is designated as “Yoshino-Kumano National
Park” and “One of the 100 best beaches in Japan.” It

is also a buffer area for the World Heritage Site

 Walking trail in th
“Sacred Sites and Pilgrimage Routes in the Kii Shich?ri Llicﬁlpil:e f:rest

Mountain Range”.
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< The beautiful pine forests preserved also provide a place for relaxation through

walks in the forests and along the beach.

Administrative Involvement

<>

The Mie Forest Office has jurisdiction.

Management Activities

<>

In order to maintain and improve the natural environment of the Shichiri beach Pine
Forest and other functions of public interest, the “Council for the Protection of the
Shichiri beach Pine Forest” was formed to ensure close cooperation among related
organizations and to take effective and appropriate measures with the cooperation
of residents to conserve the Shichiri beach Pine Forest.

This Council is comprised of Kiho Town, Mihama Town, and Kumano City, where
the Shichiri-Mihama Pine Forest is located, as well as Mie Prefecture, the Ministry
of the Environment, and the Mie Forest Office.

The council has been implementing the “Shichiri beach Windbreak Forest GG
Operation” since 1993, which means “Green (protect green pine forests) and Grow
(growing healthy pine)”, and invites residents to participate in tree planting and
forest cleanup once a year.

Invitations to participate in these activities and reports on these activities are made

through city and town newsletters.

Utilization as tourism and other resources

<~ Shichiri beach pine forest is a land of scenic beauty and has been selected as one
of the “100 best natural wonders of Japan to leave for the 21st century”, “100 best
white sands and green pines in Japan”, and “100 best beaches in Japan”.

Issues

< Pine dieback due to pine wilt disease

< The Shichiri beach pine forest has been decreasing in recent years due to pine wilt

disease, and the Shichiri beach Pine Forest Protection Council has been working to
restore the pine forest by inviting the public to participate in tree planting and forest

cleanups every year.

References/Photo sources

Shichirimihama Recreation Forest, Forestry Agency official website
https://www.rinya.maff.go.jp/j/kokuyu_rinya/kokumiryn_mori/katuyo/reku/rekumori/shichiri.html

“Shichiri beach Windbreak Forest GG Operation” was carried out, Forestry Agency official website
https://www.rinya.maff.go.jp/kinki/mie/information/attach/pdf/index-2.pdf
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Case Study 20: Enju Beach Pine Forest

Pine forest have been preserved through public-private partnerships

Basic information

< Place: Mihama Town, Hidaka-Gun, Wakayama Prefecture, Japan
< Size: 78ha, Total length approx. 4.5 km and maximum width 500m
< Planting period: Pine forests existed around 1600,

logging was banned in 1619, and conservation management began

< Purpose: Protection of the entire Mihama Town area

from tidal and wind damage

History

< There was a pine forest around the year 1600.

<~ Around 1619, the general in charge of the area at
the time prohibited the cutting of this pine
forest, and it came to be protected.

< After that, farmers in neighboring villages made

great efforts to protect and grow pine forests

through tree-planting and other activities. Enju beach and pine forest'
<~ The public and private sectors worked together
to protect and grow pine forests in response to the damage caused by Typhoon
Muroto in 1934 and by pine bark beetles after 1955.
<~ Even today, the pine forests are still beautifully landscaped and protect the area

around Mihama Town from tidal and wind damage.

Introduction/establishment method

<~ Preservation of existing vegetation and plantation of the Japanese black pine

Effectiveness

< Tidal and wind protection effects to protect the Mihama Town area from tidal and
wind damage

< Effect of landscape preservation

<~ Performance of health and relaxation functions, such as recreation

Administrative Involvement
< Itis managed by Wakayama Prefecture and Mihama Town as Wakayama

Prefectural Natural Park.
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< Mihama Town's Industry and Construction Division serves as the secretariat and
contact point.

Management Activities

< Many new pine seedlings are being planted by elementary school students and
residents.

< A volunteer group called the Enju Beach Protected Forest Conservation and
Development Association receives subsidies from Wakayama Prefecture to carry
out its activities.

<~ The second Sunday in February is designated as “Pine Tree Day”, when town

residents volunteer to clean up and cut the grass.

Utilization as tourism and other resources
< |t was selected as one of the “100 Best Pine

FHIIE (=R ms\a

Trees in Japan to hand down to the 21st
Century” in 1983 and “100 Best White Sand
and Green Pine Trees in Japan” in 1987,

respectively, by the Association for the

Preservation of Pine Trees in Japan.

< With the aim of preserving pine forests and

branding the town's agricultural products, the L

Activities Brochure
cultivation of crops using pine needles as
compost has begun. In addition to pine cucumbers, a local specialty, pine tomatoes
and pine strawberries are now being grown using the successful use of pine
needles as fertilizer.

< In addition, the Enju beach Pine Needle Compost Brand Study Group was

established to protect and develop pine forests, conduct local agricultural activities
by branding agricultural products, and promote PR activities, in an effort to revitalize
the production of agricultural products with added value from the pine forests in

Mihama Town.

Issues
< Pine dieback due to pine wood nematode

< Typhoon and salt damage is also significant.

References/Photo sources

Wakayama Prefecture Official Tourism website, https://www.wakayama-kanko.or.jp/spots/147/
Enju beach Pine Needle Compost Brand Study Group
http://www.town.mihama.wakayama.jp/docs/2014011800069/
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Case Study 21: Keinono Pine Forest

A pine forest that has been with people since ancient times

Basic information
< Place: Minami-Awaji City, Hyogo Prefecture, Japan .
< Size: Japanese black pine covers an area of 30 ha.

1 km from north to south, with a maximum width of 600 m.
< Planting period: Unknown (Natural forest)

<~ Purpose: Windbreak, Landscape -

History

< Keinono pine forest was a scenic spot where a Japanese poet active in the 6th
century wrote a poem about its scenic beauty.

<~ The forest was owned and managed by the feudal domain until the mid-19th
century, but with the Meiji Restoration (1880), they became government-owned
forests and were later sold to the private sector.

< It was registered as a protection forest in 1897. And designated as a natural
monument of cultural heritage by the Ministry of Culture in 1928.

<~ During World War Il, it came under the jurisdiction of the army and was used for
fuelwood, and was also converted to crop field, which greatly damaged its size.

< It was designated as Seto Inland Sea National Park in 1955. This pine forest, with
approximately 50,000 black pines and a 2.5km long white sand beach, is considered

the best pine forest with white sand and green pines in the Seto Inland Sea.

Introduction/establishment method
< The size of the forest was reduced by World War Il, conservation and management

activities are currently being conducted as a protection forest.

Effectiveness
< Windbreak effect
< Preservation of natural environment and biodiversity

< Health, relaxation, and recreation functions

Administrative Involvement
<~ The Keinono pine forest Conservation and Management Plan Formulation

Committee, organized by Minami-Awaji City, meets regularly.
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<>

Committee members include the University of Hyogo, Keinono Pine Forest
Beautification Society, Agency for Cultural Affairs, Ministry of the Environment, and
Hyogo Prefecture.

Management Activities

<>

<>

Since 1980, a conservation and management plan has been established, and
conservation and management activities have been carried out based on the plan.
Based on the conservation and management plan, (1) control measures against pine
weevil damage, (2) growing pine forests, (3) preservation of sandy beaches, and (4)
maintenance of facilities and equipment are being carried out.

These activities involve the Keinono Pine Forest Beautification Association, Minami
Awaji Municipal Mihama Junior High School, residents through the introduction of a

patrol officer system, and the Awaji Landscape Gardening School.

Utilization as tourism and other resources

<>

Currently, it is selected as one of the “100 best
beaches in Japan”, “88 best swimming beaches
in Japan”, and “100 best sunsets in Japan”.
There is a city-sponsored learning event,
“Fieldwork of Pine and Mushrooms”, in which
residents participate, and the creation of an

environment of pine dew harvested in pine

forests has begun and is taking root.

Issues

<>

RS

Revision of the Draft Pine Density Management Plan
Devising a clear indication of management areas

Measures to control pine dieback due to pine wood nematode
Establishment of artificial reefs and nourishing beaches

Making a ledger of large diameter trees and fallen leaf treatment, etc.

References/Photo sources

Keinnoomatsubara, Minami-Awaji City Official website
https://www.city.minamiawaji.hyogo.jp/bunkaisan/bunkazai/r-10.html

Minami-Awaji City Board of Education “Plan for the Conservation and Management of Keinono Pine
forest, a Place of Scenic Beauty”, 2011
Keinonomatsubara, Cultural Heritage Online https://bunka.nii.ac.jp/heritages/detail/210710
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Case Study 22: Izumo Plain Tsuiji Pine House Forest

Windbreaks born from protecting homes from flooding

Basic information

< Place: Izumo City, Shimane Prefecture, Japan

< Size: House unit forests, widely scattered across the Izumo Plain

< Planting period: Started around 1650.

< Purpose: Preservation of living environment from strong winds

History

<% Around the 13" century, a powerful family in the area raised the land of their house
several meters higher and built an embankment around their house to prevent their
house from being inundated by river floods. At this time, bamboo and water-
resistant tree species were planted to strengthen the embankment. This is said to
be the beginning of the Tsuiji pine house forest.

< Initially, the trees planted were non-pine trees, but gradually black pines were
planted, which are tolerant of thin land, have good rooting, and are resistant to
strong winds.

< This was because as the black pines grew, they were recognized as a windbreak.

Thus, in the Izumo Plain area, the planting of black pines around houses as tsuiji

(“tsuiji” means embankment in Japanese) pine house forest became established.

Introduction/establishment method

<>

<>

Japanese black pines were planted on the west and north sides of the house and
grow them to a height higher than the roof.
The planted black pines are pruned every few years to ensure that they get enough

sunlight while forming a wall.

Effectiveness

<>

¢
¢
¢

> <

Prevent winter seasonal winds.

Protect the land from the flooding of the river.
Store cut branches as fuel.

Prevent the spread of fire to neighboring houses in

case of fire.

Use the nuts and bamboo shoots as a source of food.

Give h £ styl Tipical House forests
ive houses a sense of style. in Izumo Plain
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Administrative Involvement

<>

In 1994, Shimane Prefecture and four related cities and towns together with
representatives of residents, established the “Tsuiji pine house forest Landscape
Conservation Measures Promotion Council” to preserve the Tsuiji pine house forest
scattered landscape.

The main activities of the council include the promotion of photo contests and
cycling around Tsuiji pine house forest, publication of information papers,
workshops on Tsuiji pine house forest management techniques, and other public
awareness and conservation measures, as well as research related to Tsuiji pine

house forest.

Management Activities

<>

The Tsuiji pine house forest Landscape Conservation Measures Promotion Council

implements the following conservation measure projects.

- Approval of the Tsuiji pine house forest landscape conservation residents’
agreement

- Subsidy for maintenance of Tsuiji pine house forest

- Conducting surveys and research on Tsuiji pine house forest

- Holding training sessions on techniques for cutting

- Distribution of resistant pine seedlings

Utilization as tourism and other resources

<>

<>

Tuiji pine house forest has become a unique landscape gs
of the Izumo Plain and an attractive tourist resource.
The Tsuiji pine house forest Landscape Conservation

Measures Promotion Council provides a volunteer

guided tour service of Tsuiji pine house forest.

The Council also publishes an information magazine to The beautiful form of the
house forest has become

disseminate information. a new tourist attraction.

Issues

¢
¢

Damage caused by pine wilt disease
The landscape of Tsuiji pine house forest scattered villages is in danger of

disappearing due to urbanization and changing lifestyles.

References/Photo sources

Tsuiji pine house forest Landscape Conservation Measures Promotion Council website
https://www.tsuijimatsu.com/

About Tsuiji pine house forest, litsuka Landscaping Co.,Ltd. website http://www.iituka-zouen.com/howto
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Case Study 23: Irino Pine Forest

Pine forest planted by prisoners and now used also as art

Basic information N
< Place: Kurose Town, Hata District, Kochi Prefecture, Japan o
< Size: 4kmin length and b1ha in area
< Planting period: 1576-1580
¢

Purpose: Wind and salt damage prevention

History

< In this area, agriculture and fisheries have been
conducted since ancient times.

< It has been said that Irino pine forests was
established by Motochika Chosokabe, who was the
lord of this area in the late 16" century to protect
farmland and residential areas from the sea winds.

< In 1707, a great earthquake occurred in the area Irino pine forest established

and the pine forest was damaged. Then residents along the coast
planted six Japanese black pines per household to restore the pine forest.

< In 1923, the area was designated as a windbreak protection forest, and the cutting
of pine trees was prohibited. It was also designated as a national scenic beauty spot
in 1928 and as a prefectural natural park in 1956.

< In 1945, at the end of World War Il, the army ordered to cut down Irino pine forest in
preparation for the landing of the U.S. Army. However, the efforts of the chief of the
forestry office at the time saved the area from being cut down.

< Since the 1970s, damage caused by pine wilt disease has been expanding. The town

and its residents have been working to prevent the disease and restore the forest.

Introduction/establishment method
< It has been said that a vassal of the lord of the time had prisoners plant Japanese
black pines. Prisoners were assigned a number of trees to plant according to the

severity of their sentences.

Effectiveness
< Windbreak forest to protect nearby residences and farmland from salt damage

< Health promotion through used as a walking course and forest bathing



Administrative Involvement

< Kuroshio Town, Kochi Prefecture, and the national government continue to
implement measures to combat pine wilt disease.

< Kuroshio Town has established the Irino Pine Forest Preservation Promotion
Council, whose members include the heads of neighboring areas and the Hatano

Forestry Cooperative, and serves as the secretariat of the council.

Management Activities

< To prevent pine wilt disease, two chemical sprays are applied in early spring, and
dead trees are felled and removed.

< To rehabilitate the area degraded by pine wilt disease, more than 400 Japanese
black pine trees are planted annually.

<~ Kuroshio Town is working with the Forestry and Forest Products Research Institute

to monitor pine wilt disease damage and to study effective preventive measures.

Utilization as tourism and other resources
< In order to utilize resources such as the beautiful scenery, including Irino pine
forest, and to revitalize the area, a sandy beach art museum without buildings has

been established, and events such as T-shirt art exhibitions are being held.

<~ Dead trees cut down to prevent pine wilt disease are used as biomass energy.
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Poster photo of the quilt exhibition held in Irino pine forest

Issues
< Pine wilt disease control

< Revitalization of the community through the use of pine forests

References/Photo soureces

Cultural heritage in Kuroshio Town, Kuroshio Town website
https://www.town.kuroshio.lg.jp/img/files/pv/kouhou/docs/201104/2011 NO61 P21.pdf
https://www.town.kuroshio.lg.jp/img/files/pv/sosiki/2016/10/kiruto2016.pdf&sa=U&ved=2ahUKEwj-
kOS-zdf7AhVjrlYBHd2PB6A4AChAWegQIAXxAB&usg=A0vVaw3HG-KapiOgp7SWo8wtpe4d)

Cultural heritage online https://bunka.nii.ac.jp/heritages/detail/173185



https://www.town.kuroshio.lg.jp/img/files/pv/kouhou/docs/201104/2011_NO61_P21.pdf
https://www.town.kuroshio.lg.jp/img/files/pv/sosiki/2016/10/kiruto2016.pdf&sa=U&ved=2ahUKEwj-kOS-zdf7AhVjrlYBHd2PB6A4ChAWegQIAxAB&usg=AOvVaw3HG-Kapi0gp7SW98wtpe4J
https://www.town.kuroshio.lg.jp/img/files/pv/sosiki/2016/10/kiruto2016.pdf&sa=U&ved=2ahUKEwj-kOS-zdf7AhVjrlYBHd2PB6A4ChAWegQIAxAB&usg=AOvVaw3HG-Kapi0gp7SW98wtpe4J
https://bunka.nii.ac.jp/heritages/detail/173185

Case Study 24: Sanri Pine Forest

Windbreaks utilizing natural forests

Basic information

< Place: Okagaki Town, Onga District, Fukuoka Prefecture, Japan

< Size: 570ha

< Planting period: The oldest record of afforestation is in 1655.

< Purpose: Wind and sand protection :

History

<% Around the 17" century, pine forests in this region were
often cut down, and as a result, strong winds and
blowing sand reduced crop yields.

< From 1731 to 1732, a severe famine occurred and
caused extensive damage. As a result, the lords of the
time prohibited the cutting of pine trees in 1748 and Pine forest stretching
ordered the planting of new pines. along the coast

< Since then, pine trees continued to be planted and managed by residents until 1897,
when the area was designated as a national windbreak protection forest.

< In 1946, the land was confiscated by the U.S. military, and extensive areas of pine
trees were cut down to make way for a bombing range.

< In 1978, the pine forests were returned to Japan and after that, local government
and residence worked to restore the pine trees and manage them for protection.

< In 1994, a voluntary organization was established to protect this pine forest, and

conservation activities have been conducted annually. In addition, Okagaki Town
submitted a request to the Ministry of Agriculture, Forestry and Fisheries (MAFF) in

2012 to strengthen the pine forest's measures.

Introduction/establishment method

<> The Japanese black pine forests were established by planting trees, supplemental

planting, clearing underbrush, and other maintenance.

Effectiveness

¢
<>

Protecting villages and crops in the back from sea breezes and blowing sand
They serve as a “tide barrier” against salt damage caused by sea breezes by

allowing salt carried by the wind to adhere to the pine trees and to be filtered out.
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< This pine forest is used as a landmark for navigation and as a fish-breeding forest.

Administrative Involvement

<~ The Sanri pine forest Windbreak Protection and Conservation Council was
established in 1992. The secretariat is the Okagaki Town. A total of 23 members are
involved in the council, including the Board of Agriculture, representatives of local
community, town council, local community leaders' association, construction
industry cooperative association, tourist association, Fishing Cooperative, and
federation of senior citizens' clubs.

< Subsidies are provided by Okagaki Town and Fukuoka Prefecture. The prefectural
government's subsidy came from an application for a forestation activity public

subscription program.

Management Activities

Sanri Pine Forest Windbreak Protection and Conservation Council

<~ Volunteer raking of pine needles and planting of pine seedlings
< Two patrolmen will be selected from each of the 10 coastal communities on a yearly
rotating basis to monitor and report damage caused by pine dieback, etc.

Sanri Pine Forest Loving and Protecting Association

< The organization was established in 2013 and has been mainly engaged in clearing
of other trees in the pine forests to make it a pure pine forest.
< Publicity is provided through photo exhibitions at the gallery at the station and at

the regional exchange center. In addition, study meetings are held once a year.

Utilization as tourism and other resources

< The pine forest of blue pine trees and white sand is designated as Genkai National
Park.

< For leisure and recreation, a bicycle path through the pine grove was fully

completed in 2001, allowing cyclists, walkers, and joggers to enjoy the area.

Issues
< Pine dieback damage has increased over the past several years and the effects of
sea breezes are beginning to appear inland.

< Need to increase the number of participants in pine forest maintenance activities

References/Photo sources

Sanri Pine forest Restoration Plan, Okagaki Town official website
https://www.town.okagaki.lg.jp/s010/010/080/070/201502050300.html
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Case Study 25: Rainbow Pine Forest

Pine forests which had been protected under strict regulations

Basic information
< Place: Karatsu City, Saga Prefecture, Japan
< Size: National forest over 230 ha

The pine trees, which stretch approximately 4.5 km in length

and 500 m in width, are said to number about 1 million.
< Planting period: Early 17" century

< Purpose: Windbreaks, sandblast forests

History
< It was first planted by Terasawa Hirotaka, a feudal lord of

the Karatsu domain, as part of the development of new
rice paddies, as a windbreak and sandbreak from the

original natural forest.

<~ Under the patronage of the clan, strict restrictions were s TR :
. i . Rainbow pine forests
imposed not only through a ban on logging (logging was stretching along the
punishable by death), but also on the collection of fallen Genkai coast

leaves for fuel.

<>

Even when the domain lord changed, the forests were still generously managed.

<>

Since 1869, this pine forest has been incorporated into the national forest and is

currently managed by the Saga Forest Office. Almost the entire area is designated

as a protection forest, and logging is still restricted.

< Around the 1960s, due to changes in people's lifestyles, pine needles were no longer
collected and the forest land became eutrophic, allowing broadleaf trees to flourish.
In addition, the damage caused by pine wilt disease was becoming more serious.

< In 2009, volunteers began raking pine needles and weeding to solve many problems

and restore the white sand and green pine trees.

Introduction/establishment method

< Protection of existing natural forests and plantation of black pine

Effectiveness
< Role as a windbreak and sandbreak

< Preservation of coastal landscape
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Administrative Involvement

< The Council for the Protection of the Rainbow Pine Forest was established in 1966.
Its secretariat is the Karatsu City, Rainbow Pine Forest Office.

<~ The Council consists of a total of 48 participants from related autonomous regions,
various organizations, Kyushu Forest Administration, Saga Prefecture, Saga
Prefectural Board of Education, Karatsu Police Station, Karatsu City, and Karatsu

City Board of Education, as well as 8 participants from the media.

Management Activities

< KANNE, a non-profit organization based in Karatsu City, and at least three other
organizations are conducting pine forest management and educational activities.

< Pine forest management work, such as clearing pine needles and dumped garbage,
mowing, and preventing pine wilt disease, is carried out by residents as volunteers

and by companies as CSR activities, etc.

Utilization as tourism and other resources
<~ Rainbow Pine Forest is part of the Genki National Park.
< Together with Miho Pine Forest and Kehi Pine Forest, it

is one of Japan's three great pine groves, and has been

designated as a special national scenic beauty spot.

<{ It has been selected as one of the “100 best white sand e T, C—— ———

and green pines in Japan”, the “100 best beaches in Tunnel lined with pines
Japan”, the “100 best smelling landscapes”, and the “100 best roads in Japan”.
< KANNE gives lectures on the Rainbow Pine Forest and offers learning at the field as

part of extracurricular and integrated learning programs.

Issues

< Participants' opinions for management activities are not adequately reflected.

< Pay attention to safety of activities for participation of kids from kindergartens.
Forest Management office will prepare the safety inspection manuals.

< In order to maintain a beautiful pine forest, pine needles need to be cleared, but the

amount of pine needles has increased and it is difficult to dispose of them.

References/Photo soureces

Forestry Agency website
https://www.rinya.maff.go.jp/kyusyu/kanri/rekumori/nizimomatsubara-fuchi.html

NPO KANNE website
https://npokanne.com/%e8%99%b9%e3%81%ae%e6%9d%be%e5%8e%91%e3%81%ab%e3%81%ad%e3%8
1%84%e3%81%ab/

Karatsu Tourism Association https://www.karatsu-kankou.jp/spots/detail/1/
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https://www.karatsu-kankou.jp/spots/detail/1/

Case Study 26: Tazune Windbreak

Rare windbreak forest that retains the natural forest on the coast

Basic information

<>

<>
<>
¢

Place: Saeki City, Oita Prefecture, Japan
Size: Approx. 63 min length and 0.15ha in area

Planting period: Unknown

Purpose: Windbreak

L
i

History

<>

It is unclear when the natural forest that
was established in Tazune came to be
recognized as a windbreak.

This windbreak of evergreen laurel
develops in the lowlands of Kyushu
Region. Is consists mainly of tall trees

such as Japanese bay tree, Sudajii,

Japanese blueberry tree, and Japanese
cinnamon. v
In 1975, it was designated as a natural
monument by the village of Yonouzu, and
was taken over as a natural monument by
Saiki City after the municipalities merged
in 2005.

Currently, although small in area, this

.

windbreak has rare value as a natural Tazune Windbreak
forest on the coast and provides a good

example for on-site learning about the role of windbreaks.

Introduction/establishment method

<>

No special artificial methods are used because of the natural forest.

Effectiveness

< Protects villages and fields from the sea breeze from the coast.

< Field for environmental education to study the windbreak function of forests, etc.
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Administrative Involvement

<>

Registered as a city's natural monument cultural asset and therefore placed under
the jurisdiction of the Saiki City Board of Education.

Management Activities

<>

<>

Saiki City classifies forests under its jurisdiction into three types: mountain disaster
prevention type, nature maintenance type, and water source recharge type.

The Tazune windbreak forest falls under the nature maintenance type, which
focuses on maintaining the natural environment and performing functions related to
the preservation of the natural environment, such as protecting wild animals and

plants, and are managed as forests where main cutting is not performed.

Utilization as tourism and other resources

<>

Saiki City's management policy for the forests managed by the city is not to focus
on the supply of timber and other forest products, but to emphasize the
maintenance and promotion of the forest's multifaceted functions.

The city will also promote the use of the forests for activities and events that allow
many citizens to touch, learn, and experience the forests, such as forest

environment education and use as a field for forestry training.

Issues

<>

The city does not have enough human resources. The population of the city as a
whole is decreasing, and it is difficult to increase the number of staff in charge of
forest management.

As a result, there is no management, monitoring, environmental education, or use as
a tourist resource in the Tazune windbreak forest, in accordance with the city's
management policy.

It is necessary to consider new forms of windbreak forest management and

utilization systems, such as outsourcing of management.

References/Photo soureces

Development of Municipal Forest Management Policies, Saeki City website
https://www.city.saiki.oita.jp/kiji0037218/index.htm|

Trees for wind and tide protection, stone walls, stone levees, etc, Pre-modern civil and industrial heritage
website https://kinsei-izen.com/ranking/68_ boufu.html
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Case Study 27: Fukugi House Forest

Happiness Tree Protecting Okinawan Houses

Basic information

¢
<>

<>

<>

Place: Okinawa Prefecture, Japan

Size: House unit forests

Fukugi house forests are widespread in the Okinawa Prefecture
Planting period: Fukugi is considered to have been introduced
from the Philippines around the 16" century

Purpose: Protect houses from typhoons

History

<>

Fukugi tree, which means “happiness tree”, has an upstanding trunk and thick
leaves that cover the entire tree from the bottom to the top, making it effective as a
windbreak, tide barrier, sand barrier, and fire prevention tree.

For this reason, the Ryukyu Kingdom, which ruled Okinawa at that time, is said to
have encouraged the planting of Fukugi trees as house forests from around the 18™
century.

After that, Okinawa became the scene of a ground war at the end of World War Il.
As a result, many Fukugi tree house forests were lost.

However, Fukugi treehouse forests, estimated to be over 300 years old, still remain

throughout Okinawa.

Fukugi tree h

SR

ouse forest A ro of Fukugi trees

Introduction/establishment method

<>

In the villages that were established as a result of maintenance around the 18™
century, the land was divided into a grid pattern, and Fukugi tree were planted along
the lines.

In other villages, Fukugi tree were planted around houses.
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Effectiveness

< Wind and tide protection, especially during typhoons

< Prevention of increase in soil temperature and soil drying
< Fire protection by thick leaves
¢

Creation of historical landscapes

Administrative Involvement

<~ The Ryukyu Kingdom led the introduction of the system, but individuals have
managed it.

< Even today, Fukugi tree house forests are still managed individually, but some local
governments are conducting study sessions with residents to preserve the historical

landscape.

Management Activities

<~ Fukugi tree is a straight-rooted, non-spreading tree that can be densely planted by
direct seeding, evergreen, resistant to trimming, and extremely tough despite its
slow growth.

<~ Weeds need to be removed for 3 to 4 years after seeds are planted, but once the

tree exceeds 1 m in height, management activity is drastically reduced.

Utilization as tourism and other resources

< Fukugi bark is also used as a dye. Fukugi is used for the deep “yellow” color of
Okinawan dyes.

<~ Landscape Formation: Fukugi trees form a typical scene of a seaside village in

Okinawa.

Issues

< Depopulation and abandonment of areas with traditional Okinawan lifestyles,
including Fukugi house forests

< Disturbance of privacy of residents living in the Fukugi tree house forest due to the

transformation of Fukugi tree house forests into tourist attractions.

References/Photo sources

Fukugi tree, Okinawa Prefecture website
https://www.pref.okinawa.jp/site/kodomo/sumai/machinami/minka/fukugi.html

Local Forest Landscape, Tokyo University Laboratory of Forest Landscape Planning and Design website
https://www.fuuchi.fr.a.u-tokyo.ac.jp/Ifl/report/2007bise/report.html

Environmental Restoration Division, Environment Department, Okinawa Prefecture website
https://www.midorihana-okinawa.jp/
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Case Study 28: Windbreaks in Okinawa

The Wisdom of Living with Typhoons

Basic information

¢
<>

¢
<>

Place: Okinawa Prefecture, Japan
Size: Total area of forests managed as windbreak and tidebreak forests

in Okinawa Prefecture is 563ha
Planting period: Ongoing

Purpose: Agricultural Land Preservation

History

<>

<>

Okinawa Prefecture is a typhoon-prone area, where strong winds and tidal damage
can cause extensive damage to crops and agricultural facilities.

Until now, windbreak and tidebreak forests have
been established in various areas of the
prefecture, but the situation is still not satisfactory.
In 2006, Okinawa Prefecture established the

Okinawa Prefecture Council for the Promotion of

Disaster-resistant Agriculture and designated the
A" Thursday of November as “Windbreak Day” to

Plantation activity on
promote and raise awareness of windbreaks. Windbreak Day

Introduction/establishment method

<>

Various efforts are underway to expand and maintain windbreaks.

- A master plan for windbreak forests on agricultural land has been formulated for
each district, and efforts are being made to expand and maintain windbreaks.

- On Windbreak Day, large scale tree-planting and management events are held.

- The “Hometown of Fukugi tree Association”, which was formed to redevelop the
windbreak in Ishigaki City, divides a 200m windbreak into sections and offers
members free plots for their personal vegetable gardens. In exchange, each

member is asked to plant and maintain Fukugi trees as windbreaks in their plot.

Effectiveness

<>

Windbreaks reduce wind damage to crops caused by typhoons, because the wind is
dispersed by hitting the windbreaks when they are installed. They also reduce salt

damage as salt blown up by the wind adheres to the windbreak.
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< According to Okinawa Prefecture, windbreak forests reduce wind damage five-fold on
the windward side and 20-fold on the leeward side, relative to the height of the trees.

< Itis being pointed out that windbreaks require a certain degree of dense planting,
with a density of 60% being the most effective, and that anything higher than that

will have an impact, such as blocking sunlight.

Administrative Involvement
< In 2006, Okinawa Prefecture established the Okinawa Prefecture Disaster-Resistant

Agriculture Promotion Council as the secretariat to protect A

crops from typhoons and other natural disasters.

< On Windbreak Day, the following activities are conducted to
promote understanding of the benefits and importance of
windbreaks among the citizens of the prefecture.

- Okinawa Prefecture Award Ceremony for Disaster-

Resistant Agriculture

- Lecture to promote disaster-resistant agriculture (DRI, ofes

- Tree-planting event Windbreak
poster contest

- Windbreak poster contest winner 2021

Management Activities
<~ On Windbreak Day, not only new trees are planted, but also mowing, pruning of

dead branches, and trash pickup etc. are carried out in the existing planted area.

Utilization as tourism and other resources

<~ Formation and maintenance of a landscape typical of rural Okinawa.

Issues
< Since illegal dumping on plantation land sometimes occurs, further public

awareness and enhanced maintenance management, etc. are needed.

References/Photo sources

Agriculture & Livestock Industries Corporation website
https://www.alic.go.jp/naha/naha01_000074.html
https://www.alic.go.jp/naha/naha01_000070.html
https://www.alic.go.jp/naha/naha01_000062.html
https://www.alic.go.jp/joho-s/joho07_000821.html

Okinawa Prefecture website
https://www.pref.okinawa.lg.jp/site/norin/norin-yaeyama-nosui/10605.htm|
https://www.pref.okinawa.jp/site/norin/norin-yaeyama-nosui/nikki/h22/bofurinnohi-koenkai-
ijikanrisagy020101202.html|
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Bosep,

LLito e BeTpo3awTnTeH nojac?

<&

BeTpo3awTuTteH nojac e B1A Ha LWyMa 3a cnpedvyBakbe Ha kaTactpodw. [naBHaTta uen Ha
BETPO3aLUTUTHUTE MOjacu e Aa v 3alUTUTaT KyKUTe, HUBUTE 1 ApyruTe 06aacTy co YoBeuka
aKTUBHOCT OZ LUTETU NpeAn3BMKaHN Of BeTep (N0KasHM BETPOBM, CE30HCKM BETPOBMY,
TajdyHW, LMKNOHWN, JOXAOBK, CHEXXHO HEBpPeMe, UTH.). llogonrnte 1 noronemuTte nojacu
MOHeKoralLl ce HapeKyBaarT W 3alTUTeH nojac.

Bo 3aBMCHOCT 04 rnaBHaTa HaMeHa, BeTPO3alUTUTHUTE Nojack MoxaT ga buaar
nosie3allTUTHN NOjacK, KOW ce NoAmMraat 3a Aa ce 3aliTUTX NoYBaTa Ha NOoAMHaTa Of,
epo3uja of BeTep, KpajopexxHn BETPO3aLUTUTHM NojacK, KOW ce NoauraaT 3a Aa ce 3awTtutar
KpajbpexxHuTe AenoBM Of MOPCKMOT BETEP, XXeNe3HNUKM BETPO3aLTUTHM Nojacu, KO ce
noAuraar JOMK XXeNe3HNYKM MPyru 3a Aa ce 3aTmuTaT BO30BUTE U XKeNe3HUYKNTE
MOCTPOJKMN.

LLlymmnTe WTO ce noauraaT Ha MMOT Ha KyKa CO Lien 3aliTvTa Ha KyKaTa ce BMKaaT ,4OMaLlHu
LWyMK”“, HO Of HWUB CeKorall ce oyekyBa Aa QYHKLMOHMpPaaT Kako BETPO3aLUTUTHM Mojacu.
Bo BeTpo3awTnTHMTE Nojacu ce KOPUCTaT PasINYHN BUAOBW Ha APBja, MPpW LITO Ce 3eMa
npeasus Aann MMa NpUCyCcTBO UAW He Ha OLITeTyBaka Of COJl, Kako M BUCOUMHATa Ha
ApBjaTta. Ho, reHepanHo, 3uM3eneHn jpBja ce KOPUCTaT 3a Aa Ce NOCTUTHe 3alTuTa O BeTep

BO TE€KOT Ha uenata rognHa.

BeTposalTuTeH nojac Bo Xokanao, JanoHuja
BebcajT Ha 3apy>KeHNETOo 3a Typusam 1 NPOU3BOAM Ha rpagoT Memypo
https://memuro.info/post_spot/post_spot-131/
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EdbekTn Ha BeTpO3awWITUTHUTE Nnojacu

<>

LLteTaTta Ha noceBuTe Npean3BMKaHa o4 BeTep MOXe Aa buae cyla, WwreTa o4 HaHeCceH
NecoK 1 NOPOjHU JOXA0BU. BeTpo3awTMTHUTE Nojacy ja HamanyBaaT cuaaTa Ha BETPOT U
CnpeuyyBaaT BakBW LUTETU Of, BETPOT.

Bo BeTpoBuTM 061aCTV NPUHOCOT O6MYHO € NoMan 3aToa LWTO TemMrnepaTtyparta Ha no4eara
He ce 3rosiemMyBa. BeTpo3awTntHuTe nojacu rm ybaaxysaat oBue edpekTn Ha BETPOT U FO
3rosieMyBaaT NPUHOCOT Ha LLes0To nose. BeTpo3awTnTHMOT nojac ro Hamanysa NpUHOCOT
BO A€/N0BUTE MO, CEHKA, HO o 3roJieMyBa NPUHOCOT Ha LLeJI0TO NoJje Taka LTO ja O4p>KyBa
TemMnepaTypaTta Ha noysara.

BeTpo3awTuTHUTE Nojacy co3gaBaaT YHUKATHU W NpekpacHn npeaenn. Baksute npegenn
npuaoHeCcyBaaT 3a peBMTaAn3aLnja Ha PErMOHOT KakKo TYPUCTUYKM pecypc v 3a
bpeHavparbe Ha PerMoHOT Kako rpag co ybasu nejcaxu.

BeTpo3zawTtuTHMTE nojacn obe3beayBaat 6MOTONM 3a MHCEKTM, MTULM U Maau XXUBOTHN BO
3emjogenckute obaacT Kage WTo MMa Maaky OKOAHW WyMn. KOHTMHYMpPaHOTO nogurare
Ha BETPO3aLUTUTHM MOjacu CIYXM M Kako KOPUAOP 3a OBME CyLUTECTBa M Urpa BaXkHa yaora

BO 3alUTMTaTa Ha buonowkara Pa3sHOBUAHOCT.

Koja e uenrta Ha oBue cTyanmM Ha cyyaj

<>

Co pe3nMuparse Ha CTaTyCcoT, HanopuTe N NPeAN3BULIUTE OF Pa3NNYHK NPUMEPU Ha
BETPO3aLUTUTHW Mojack, 0COH6eHO BO JanoHKja, oBaa CcTyaunja Ke NnpuaoHece 3a peBuanparbe
Ha BpeAHOCTa Ha BETPO3aLUTUTHMTE Nojack U HMBHATa MAHa coctojba Bo CeBepHa

MakeaoHwja.

Kako pa ce kopuctn oBaa ctyamja Ha cayuaj

<>

Bo cTtyanjata ce npetctaBeHn 28 NnpuMepu Ha BETPO3aLLTUTHM Nojacy, Mefy KOu eAleH BO
CeBepHa MakegoHuja, eaeH Bo KaszaxctaH 1 26 og JanoHwuja.

Cekoja cTyanja Ha cayyaj cCoap>Xm nHGopMaLum o4 ceaym rneAHn TOUKU: UCTOPUja, METOAA
Ha noaurame, epeKTMBHOCT, BKNYYEHOCT Ha aAMUHNCTPpaLnjaTa, akTMBHOCTM 3a
ynpaByBahe, KOPUCTEHE KaKO TYPUCTUUKM 1 ApYyrK pecypcu, n npobaemu. VcTo Taka, Ha
KpajoT Ha M3BELUTAjOT, BO Ae/IOT 3a KOpUCTeHa anTepaTtypa/doTorpadun, ce HaBeseHN Beb
CTpaHuTe 1 13BeLUTanTe KOPUCTEHN 3a opraHu3aumja Ha MHpopmaymmTe.

Beb cTpaHunuuTe 1 M3BELITanTe LUTO Ce KOPUCTEHWN 3a NOATOTBYBake Ha CTyaMmnTe ce
HaBeZeHW BO AeNIOT 3a KopucteHa nutepatypa/dotorpadpun.

MoBeKeTO janoHCKM Be6 CTPaHWLM Ce Ha jalOHCKM, HO Ce BKIyUYeHW BPCKM Ha jamoOHCKM

ja3|/u< 3aTOa WTO MOXXe Aa Ce YuTaaT U pa36epaT CO KOpucTerwe Ha q)yHKLI,I/ljaTa 3a NpeBOA.



JNlokaumja Ha cTyamMnTe Ha C/lyyaj 3a BETPO3alUTUTHU Nojacu ondaTteHn BO CTyaunjaTa

< 28 npvMepw Ha BETPO3aLUTUTHL Mojacu Ce NOoAeNEHN BO TPY KaTeropmm: Noie3allTUTHU Nojacu, KpajopexkxH BETPO3aLUTUTHM Nojacu 1 AOMAaLLHK WyMu. Ha cnegHaTa cimka, Co 3e/1eHO Ce O3HaYeHU

nosie3alTUTHUTE NOjacK, CO CMHO KpajbpexkHNTe BeTPO3aLlUTUTHM MOjacu U CO LPBEHO JOMALLHUTE LYMW.

P - g Cryauja Ha cny4aj 1: BeTposalwuTuteH nojac Bo
A Csetu Hukone

A=

Ctyaunja Ha cnyyaj 2: MNonesawTtnteH nojac Bo KasaxcraH

Ctyavja Ha cny4aj 3: BeTposaluTuteH nojac Bo
Canopo

N

Ctyavja Ha cnyyaj 4: BeTpo3allTuTeH nojac Bo
Tokauu

@&—— Cryauja Ha cnyyaj 5: MNMnaxa Epumo XjakyHuH

Ctyavja Ha cnyyaj 6: Wwyma 3a cnpedyBakbe Ha kpajbpexxHn katacTpou .
Kaj nnaHvHaTa bjoby

Crtyauja Ha cnyyaj 7: BeTpoBa 6opoBattyme®

Ctyavja Ha cny4aj 8: Wwyma Kaj necovHuTe o
anHn LLonan
Cryavja Ha cnyyaj 9: 6oposa wyma kaj pekaTta (okeH6opu

Cryavja Ha cnyyaj 10: Boposu gpBa gomk 6perot Jypuare
Crtyaumja Ha cniyyaj 11: KanHjo BO pamHuuaT
ToHamu
Crtyavja Ha cnyyaj 12: [lomaluHa wyma Bo A3ymMyHO Ctyauvja Ha crnyyaj 14: HOBOKYNTMBMpPaHa 3eMja Bo
CaHTome
Crtyauja Ha cny4aj 15: konHeH BeTpO3aLlITUTEH nojac Bo JaunmaTta
CTtyauja Ha cny4aj 16: Wwyma 3a KOHTpOosa Ha KpajopexkHa eposuja Bo
LLloHaH
® Crtyavja Ha cniyyaj 17: BeTpo3aluTUTEH Nnojac o4 KaMernuu Ha OCTPOBOT
M3y Owmnma
Crtyouja Ha cnyyaj 18: Hymasy nnjaga 6oposu

Crtyaumja Ha cnyyaj 13: BeTposawTtuTtHa wyma
TounHokM

Ctyavja Ha cniyyaj 22: Llyuyn 6opoBa wyma Bo pamHuuat
N3ymo

a
-

Cryauja Ha cniyyaj 24: CaHpu 6opoBa LuyMa—

S~

Ctyauja Ha cnyyaj 20: bopoBsa Lwyma Ha nnaxaTa EHuy

Cryavja Ha cnyyaj 25: upsBeHa 6oposa wWyma ——————@ Ctyavja Ha cnyyaj 19: yma Ha nnaxata Lnympu

CTtyguja Ha cny4aj 21: 6opoBa wyma KemHoHo

CTtynuja Ha cny4aj 23: 6oposa wyma VpuHo

af

Ctynuja Ha cnyyaj: JomaliHa wyma Bo ®ykyru

CTyavja Ha cryyaj: BETPO3aLUTUTEH Nojac Bo Ctyouja Ha cnyyaj 26: BeTpo3aluTUTHa LWyma TasyHe

OkuHaBa

N e



MMunka n HayuHn uMuma Ha pacTeHujaTta WTo ce cpekaBaaT BO CTyAUUTE Ha C/yuaj

< buaejkn MHOry oz janoOHCKMUTE ApBa LUTO Ce HaBeAEHM BO CTYAUNUTE Ha CNy4yaj He ce

BoOob6bunyaeHn Bo CeBepHa MakezoHWja, UMUHbaTa U HayUYHWUTE UMUHA Ha CUTE BUAOBW APBa

ce HaBeZeHWn nogony.

[pBeHecTn pacteHuja

MaKeaOHCKO nme

Hay4HO nme

JanoHcku upH 60p

Pinus thunbergii

Cnbupckn bpect

Ulumus pumila pinnato ramose

JanoHcka 6ena bpe3sa

Betula platyphylla

Man pab

Quercus serrata

JanoHcku upseH 60p

Pinus densiflora Siebold et Zucc.

JanoHckn yemnpec

Chamaecyparis obtusa

JanoHckn kepap

Cryptomeria japonica

MaHLyprcKkun jaceH

Fraxinus mandshurica var. japonica

JanoHckm 6pect

Ulmus davidiana var. japonica

JanoHcka japebuka Sorbus commixta

bena 6peza Betula platyphylla

JanoHcku jaBop Acer mono

TMHKIo Ginkgo biloba

6ambyc Bambuseae Kunth ex Dumort

3nm3eneH janoHckn aab

Quercus acuta

JanoHcka 3enkoBa

Zelkova serrata

aeyumja Deutzia crenata
Man nab Quercus serrata
asncku aab Quercus acutissima
JanoHckm cTmnpakc Styrax japonica
JanoHckm 6en pab Quercus myrsinifolia
CaxanuHcka ena Abies sachalinensis

JanoHcku uapckm gab

Quercus dentata

Owwnma ypewwa

Cerasus speciose

Daphniphyllum teijsmannii

Daphniphyllum tejjsmannii

JanoHckn nasop

Machilus thunbergii

WrnTecta gadmHa

Elaeagnus umbellate

Yb6ame nab

Quercus phillyraeoides




cypaum

Castanopsis sieboldii subsp. Sieboldii

Mouwn gpBo

llex integra

JanoHckn ummer

Cinnamomum yabunikkel

JanoHcka kamenuja

Camellia japonica

JaHrmen

Morella rubra

Dendropanax trifidus

Dendropanax trifidus

JanoHcka KaanHa

Ligustrum japonicum

JanoHcku nutocnopym

Pittosporum tobira

JanoHcko BpeTeHO

Euonymus japonicus

wapuHbau

Rhaphiolepis indica var. umbellata

®ykyrun apso

Garcinia subelliptica

JanoHcka 60poBuMHKa

Elaeocarpus zollingeri var. zollingeri

CBuneHo apBo

Albizia julibrissin

3enjectn pacteHuja

MaKeaOHCKO nMme

HayuyHo nme

Leymus mollis

Leymus mollis

JanoHcka ocTpuka

Carex kobomugi

MpcTect TpOCKOT

Cynodon dactylon

Ke-kamoHoOXalmn

Ischaemum anthephoroides

KoroHcka TpeBa

Imperata cylindrica

Bug Ha octpuka

Carex pumila

nagonex

Calystegia soldanella

Ixeris repens

Ixeris repens

JanoHcka rpaopka

Lathyrus japonicus

Buna ycHouBeTHO pacTeHune

Vitex rotundifolia

JanoHcka posa

Rosa rugose




Tunosoruja Ha BETPO3aLUTUTHU Mojacn

AedbnHunuymja Ha BeTpo3awTnTHU nojacm Bo CeBepHa MakeaoHuja

<>

Bo npeTxogHuTe 1 akTyenHUTe 3aKOHM 3a WyMU BETPO3aLlUTUTHUTE Mojacy He ce CMOMHyBaaT
ekcnamumtHo. Co peBunanpamre Ha lNMpaBMAHMKOT 3a NAaHMpae Ha LWyMUTe ce BOBeA0a
oapeneHn oapeabu (Ha Np. caHUTapHa ceya) BO BpCka CO BETPO3aLLUTUTHUTE MOjacy, KOU He
ce eKCNANLUTHO AedUHMpPaHW.

HoBwnot 3akoH 3a wymute (Bep3mja og 2022 r.) ce ouekyBa Aa Baxu 3a ,BETPO3aLUTUTHU
nojacu, Noie3alTUTHN Nojacy 1 KOPUAOPW Ha ApBa CO NoBpLMHa noronema oz 500 m2 n
WwrpuHa noronema og 20 metpun”. (UneH 6 (2)). Ho He ce gageHn geduHMLM.

Ce unHM feka HemMa Hay4Ha TMMOAOor1ja Ha BeTPO3aLlTUTHUTEe Nojack Bo CeBepHa

MakezoHwja.

Buananem BugoBm Ha BeTpo3alTUTHM nojacu Bo CeBepHa MakeaoHwuja

MMoapayja co COMHUTENHM BETPOBPaHCKM BpaHoBY Moapauja kage AyBa CU/ieH BeTep

2. KymaHoBo
MnaHupaHm
BeTPO3aLWTUTHU

& 3. Tetoeo ,
HennaHypaHa Mpexa of XvBa orpapaa -
4 .

1. Cetn Hukone
MnaHnpaHun
BETPO3aLTUTHUN nojacu
uig(Bo NOGpPa cocToj6a)

Sy ustenai / ik

Priaren [e]
o

Jiatovo
9:;’ e

\a ey
e e
e S

North Macedonia

4 . Butona
MnaHupaHn BeTPO3aWTUTHN
nojacwu (Bo ymepeHo

\nJo6na cocroi6a) Polygyros

5. ropen pen Ha'CTpymmnika &

KOTnuHa: apyro 6. AoneH aen Ha

CTPYMUUKa KOTINUHA:
Apyro
Buanneu BugoBn Ha BeTpo3awTUTHU nojacu Bo CeBepHa MakeaoHuja

M3Bop. Pictures: Google Maps/Digital Globe, Map: Project Team

MnaHWpaHW BETPO3aLUTUTHYM UYMW Ce HaofaaT Ha Ap>KaBHO WyMcKo 3emjuwite. Co wymaTa
ctonaHucysa JINHLL a oBve BeTPO3alUTUTHM Nojacy NoA/exaT Ha LYMCKO NaaHpatbe.
MnaHWpaHUTe BETPO3aLUTUTHWU MOjack MMaaT NpaBuaa CTPyKTypa OpreHTMpaHa CnpoTUBHO

°
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OA AOMVHAHTHUTE BETPOBMW. BakBM nojacy LWTO NOKpMBaaT roneMu 3eMjosenCckn NoBPLLUMHM
ce pa3BuBase HM3 MUMHaToTO BO CeBepHa MakeaoHWja, Kaje LWTO HMBHaTa TMNMYHa dopma
MOXe Aa ce BUAM Ha HeKosKy MmecTa (Ha np. Bo CBetn Hukone, KymaHoBo v butona). Tue ce
KapakTepncTnyHu 3a CeBepHa MakegoHWja N peuncu rv Hema BO ApYrute 3emju BO
3anaaeH bankaH.

< Ha Hekow nokaumm NOCTojaT 1 HEMAAHMPAHN MPEXM Of X1Ba Orpaja OKOy NOCTOeYKUTE
3eMjoaencku nospLmnHu. Bo TeToBCcKOTO nosie Tne 0bMYHO Ce OPUEHTUPaHU CMPOTUBHO O,
AOMWHATHMOT BeTep, LWTO YKaXKyBa Ha TOa Aieka € MOXHO Ja MMaaT BeTpO3allTUTHa
byHKUWMja.

< Tpeaenu co xmBa orpaga nocrojaT U Ha APYyrn Mecta, 0cobeHOo BO Aen of CTpymMmuykaTta
KoTAnHa. Ce UMHKM AeKa ce OCTaTOK OZ YHULUTYBake Ha LymMute BO MMHaATOTO. Hemaar

AOMWHaAHTHa OpI/IeHTaLI,I/I_ja.

BeTpo3awTtutHu nojacu Bo EY n Bo Apyrn eBponcku 3emjm

< Ce cMeTa feKa HajronemMuTe NaaHMpaHn BETPO3allTUTHM nojacy Bo EY ce HaofaaT BO
PomaHwuja, kage WTO ce BMKaar ,3alTUTHM WyMckun 3aBecn”. Mo dopma, ncropuja n
COMCTBEHOCT Ha 3eMjMLUTETO Ce CIMYHWN Ha MAaHUPaHUTE BETPO3aLITUTHM Nojacu BO
CeBepHa MakegoHuja. HUBHOTO ynpaByBare e peryampaHo co Ypeaba 6p. 636 og 23
AexkemBpu 2002 1. LWITO COAPXM U TUMOAOTWja Cropes HaMeHaTa (3alT1Ta Ha NONNHLa,
3alTUTa Of epo3uja Of BeTep, 3alUTUTa Ha MaTULLITA, UTH.), MPUMapHa UAN CeKyHAapHa
OpvieHTaumja 1 NPonyCcAnNBOCT.

< Bo ®paHuuja, Bo KogekcoT 3a wymun, Ynen J1111-4, ce HaBeaeHn cnefHUTe BUAOBU Ha
ApBopeau: JinHeapHu wymn (“boisements linéaires”), xxvBa orpaga (“haies”), n nogpesaenu
nnaHtaxwu (“plantations d'alignement”). Ho Hema oduumnjanHa gedurHMLMja HATY NpaKTUYHa
pa3aunka v oBume TpW BUAa Ce NOAeAHAKBO TPeTMpPaHM BO 3aKOHOT. VcTo Taka, He ce
pa3nunkyBaat cnopeg dyHKumjaTa 1 Cekoj BUA MOXE Aa MMa BeTpo3awTnutHa dyHKLmMja nam
He. HajuecTnTe BUAOBKW Ha BETPO3aLUTUTHW LUYMM LUTO Ce HaofaaT BO npakca Bo ®paHuuja
ce HaBefeHM BO TabenaTa nogosny.

< Ha HuBO Ha EY nHcTutyumnn, cute gpBopean reHepasHO ce HapekyBaart ,3e1eHn IMHeapHU
enemeHTn” (GLF), nan egHocTaBHO ,>kmBa orpaga”, 6e3 orneg Ha HMBHaTa CTPYKTypa u
dyHkumja. Og 2015 r. eBponckata nporpamMa 3a HabsbyayBame Ha 3emjata, ,KonepHukyc”,
pesoBHO npounssesyBsa egeH M'MC cnoj 3a Mann wymckn enementn (SWF), koj cogpxu GLF
Masiu LYMW, umnja Les e ga ce cneam HuBHaTta esonyumja’™. GLF wmpokn nomanky og 20 m
KOW Ce fien of 3eMjoZe/ICKO 3eMjULLITE He ce CMeTaaT 3a LWyMU 1N He MoXe Aa AobuvBaaT
cybBeHumMmM cornacHo 3aegHunukuTe 3emjogenckum noamtunkm (CAP).

< Tlonemun NOBPLUMHM CO BETPO3ALTUTHM Nojack MMa BO Pycuja 1 YKpanHa, Co acnekT CnYeH

Ha NAaHNPaHnoT TN BO MaKeAOHI/Ija, HO HMBHAaTa TI/II'IO.I'IOFI/Ija Heé e NOo3HarTa.
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Tabena: BAOBM Ha BETPO3alUTUTHM Nojacy Bo PpaHumja

Mpepen co 6okaxk

Bokaxx xunBuTe orpaau gatmpaar oz
CpepHuoT Bek.

MNpuunHKUTE NoOpasmn Ko ce NoAUrHaTH
ce KOMMIeKCHM 1 3aliTutaTa oj BeTep
He e HMBHaTa eAnHCTBEHa PyHKLMja.
[pBaTa pacTaTt Ha Masio pUTye Ha 3eMjoAeNCcko
3emjuwTe, 06MYHO ce BO COMCTBEHOCT Ha GapmepoT
WAN 3aefHO CO COCeAOT JOKOJIKY XMBaTa orpaja
CNYXW U KaKo Mera.

VIMa pa3nvyHun BUAOBWN Ha OApXKYBatbe Ha LUyMuUTe,
KakO BMCOKMW LUYMU, HUCKOCTEHNEHN MO BUCOKM
WUMW 1 HUCKOCTe61eHn Wwymn. ObHoBaTa e
reHepasaHO NpPUpPOAHa M Ce 3aCHOBa Ha JIOKaJIHO
LUIMPOKONNCHN BUZOBMU.

Mpeaen co 6bokax kaj KaeH,
HopmaHauja (n3sop: IGN)
S s RS

Mpeaen co 6okax kaj Bup, bpetama
(n3Bop: Bournagain)

Annwvn npepen

lnaBHaTa PyHKLMja e 3alTnTa O4 BeTep,
HO MMa 1 Apyrn QYHKLMN.

Ce npetnocTaByBa fjeka BakBUTe
BETPO3aLUTUTHM NOjacy NOCTOjaT YLUTE OZ
PUMCKO Bpeme.

Hekow nojacu ce cagat A0/K KaHa/iv 3a HaBOAHYBatbe.
BoobuuaeHo e aa ce HeryBaaT BUCOKM LLYMMW.
BrnposuTe gpBa ce pas/iMyHK, HO YeCTu ce Yemnpec u
Tonona.

Annun npegen kaj CeH Pemu ge

I'Iﬁosch (V]BBOBI IGN)

BeTposawwtuteH nojac og yemnpec
(Source: Google Street View)

Lymun 3a pukcupame Ha AMHK

CasereTo NOYHaNo KOH KpajoT Ha 18
BEK.

[naBHaTa Len e 3aWTuTa o4 BeTep U
HaHeCceH necok.

LLlymaTa ce Haofa BO 3aiHVOT fieN Ha AunHaTa, a Ha
camaTta AWHa UMma rpMyLLKN 1 orpagu.

HajuecTnoT HaunH Ha oArnesyBatbe e cajere Ha
BMCOKM ApBa Kako Pinus pinaster.

3aWwTnTHa Wyma okosy AnHata lNMvna
(n3Bop: Laroussiney)

KpajnatHu apBopeam

MHory natvwra Bo ®paHumja ce
obpabeHn co apsopeam.

CapeneTo noyHano Bo 16 Bek, a buio
NMOCUCTEMATCKWN NIaHMPAHO Ha
Mo4YeToKOT Ha 19 Bek, raBHO 3a BOEHMU Lienn, buaejkm
BOjcKaTa ce ABM>Kena new, a ApBaTta v wrurene.
3awTtnTata o BeTep e orpaHu4yeHa.

Ce ornesyBaart pa3nvyHuM gpBa. Yectn ce unHapw,
amnu v AaboBu, HO BO 3aBUCHOCT O PErMOHOT MMa U
Apyrn Bugosw. NopaHo 6une yectn bpectosunTe, HO
ncuesHane Nopaau Cylleme.

TUnnueH pypaneH niaH Kaj
KacenHogapwu, Og
(n3Bop: AINo)

M3Bop: koMNuaaLmja Ha MPOEKTHUOT TUM

¥ https://land.copernicus.eu/pan-european/high-resolution-layers/small-woody-features

°
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Tunonoruja 3a aa ce 06e36eam o0apP>X/IMBOCT Ha BETPO3aLLUTUTHUTE NOjacu

<> belue HanpaBeHa koMNapaTMBHa aHaAN3a Ha JaAEeHUTe Cydaun 3a 4a ce Jojae AO

CyLITUHATA 3a OAPXK/IMBO yrpaByBake CO BETPO3aLTUTHUTE nojack Bo CeBepHa

MakezoHuja.

< Pe3yntatute nokaxkaa Aeka Kaj BETPO3aLUTUTHUTE LLUYMM LUITO MMa OAPX/IMBO yrpaByBakbe

0BMYHO Ce BKJIyYEHW NOBEKE OpraHM3aLmnm, Kako MHCTUTYLIMW Ha BAajaTa, rpafaHckm

34pYy>KeHunja U HeBAAAMHM OpraHm3anmm 1 Tne ce 06po MCKOPUCTEHM U 3a APYTN Lenn, He

CaMO 3a 3allTuTa o4 BeTep.

Manmu,a 3a ynpaByBakwe N BP€4AHOCT Ha CTygunTe Ha cnyqaj 3a BETPO3alUTUTHUTE nojacm

YnpaByBaH€eTO ro BpLUM CamMO
efiHa opraHusauuja

YnpaByBaH€TO rO BpLUAT NMoBeKe
opraHuzauum

NPOV3BOAM, UTH.)

e npueatHa/ CopaboTka Ha age Copa610TKa Ha TpY nan
BOJIOHTEPCKA rpyna opraHuvsauunu noBeKe opraHv3auum

®yHKLMOHMPaA CaMO Kako A:CS1 ) A CSTS )
BETPO3alUTUTEH Mojac A:CS2
Berposaumuren nojac + A:CS26 A:CS13 O: cs10 -
KyNTypHO A06po

‘ 0:Cs3  O:CS7
Ez;zzizt;g;:c?i; © | ocse A: CS4 0: €S9 ©O:CS18 - A LS
Typu3am 1 pekpeavyja O: Cs16 0O:Cs22 O:Cs24

O: Cs28
BeTpo3awwTnTeH nojac +
MPOV3BOACTBO Ha
HZApBeHj LIYMCKM i i Aicsat i
MPOU3BOAM.
BETp(?3aUJTI/ITeH nojac + 0: ¢S5 O: CS8
?OBEKE ¢y“KL6“’”" O: Cs14 O: CS12
KYATYpHO A06pO, Typv3am,
p;’KpZZM: inOMB;'gACTBO - - O: Cs17 O: €519 O: €520
Ha HEAPBEHW LUYMCKU O: €521 0: €523
O:Cs25

3eneHa: nonesawTuteH nojac, CvHa: kpajbpekeH BETPO3aLITUTEH Mojac, LipBeHa: AOMAaLLHW WyMK
A: Mowmarnky ynpaByBaHV BeTPO3alUTUTHK Nojacu, A  MNojacu Kage WTo ce HamanyBa notpebata o4 3aluTuta

o/, BeTep, HO MMa VIHI/ILI,I/IjaTI/IBI/I 3a 3ajp>XXyBak€ Ha Apyrnte BpegHOCTU
3allTnTa O BETEP U 3a ApyTU q)yHKLI,I/II/I.

O : MNojack wTo ce ynpaByBaar 3a

CS 3Hauwm cTyauja Ha ciyyaj, a bpoeBuTe v 03HauyBaaT CTyAUNUTE Ha CyYaj Of AOKYMEHTOT: Ha np. CS14;
Cryaunja Ha cnydaj 14. CaHToMe HoBa obpaboTtivBa 3emja

< 3a 04pXANBO GYHKLMOHUPaHe Ha BETPO3ALUTUTHUTE MOjach, MOXKENHO € Aa Ce MPeMUHE Of

€AeH ynpaBuUTeN KOH rpyna oj noeeke yrnpasutenn.

<> 3a ja ce pexabuantupaaT n Ja ce KOPWUCTAT BETPO3aLWTUTHUTE Nojack Bo CeBepHa

MakegfoHWja, BaXKHO e Aa ce BKyYaT pPasIMuyHu MHCTUTYLMK Buaejkn Tpeba Aa ce 3eme

npeasua n gojgajeHarta BpeaHoCT Ha obnacTa Kako MecTo 3a pereaLl,Mja Ha MeLWTaHUTe,

TYPUCTUYKK pecypdc, 3allTUTa Ha buonolukara Pa3sHOBUAHOCT, UTH.
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Cryaunja Ha cayudaj 1: Betpo3awTtutHa wyma Bo Ceetn Hukone

TunuueH BeTpo3awTuTeH nojac Bo CeBepHa MakegoHuja

OcHOBHU nHpopmMaL MK

<>

<>
<>
<>

JNokauuja: Osue lNMone, rpag Ceetn Hukone, CeBepHa MakegoHuja
MoepmHa: 600xa co 83 wymckm nojacu
Mepwnop Ha capeme: 1946-1959

HameHa:lMNogobap npuHoc oa dpapmata

WUcTtopuja

<>

Mo Bropara cBeTCcka BOjHa OCHOBaH e LLlymapcknot nHctutyT
Ha HapogaHa Penybavka MakesoHwja, a copaboTHMLMTE Ha
WMHCTUTYTOT NOYHaNe CO NOANUrare Ha eKCrepuMeHTaNHM
KOPWCHW WWYMCKM Nojacu (BeTpo3aliTUTHN) BO 1946/47.

Bp3 OCHOBAa Ha CTyann n 4ONONAHUTENHW aHaIN3n BO

1949/59, noaroteeH e reHepasieH NPOEKT 3a Nojurame Ha

BETPO3aLUTUTHU Mojacu. BeTpo3aluTUTHM LWyMCKM Mojacu
Bo CBetn Hukone

Bo 1951 r. npoyuyBareTO Ha BETPO3aLlUTUTHUTE Nnojacu belue

yCBOEHO Kako desiepaTMBHO npallake 1 My belle joaeneHo Ha LLlymapcknoTt MHCTUTYT Ha

HapogHa Penybanka MakegoHuja 3a npoydyBarse. ctata roanHa Bo Ckonje e oagp>kaH

depepatnBeH cocTaHOK Ha OBaa TeMa. Ha cocTaHOKOT e focTaBeH m3BeLTaj 1 belue

opraHusMpaHa ekckyp3uja o Oue MNone. Kako pesyntat Ha oBa, Npenopaka belle aa ce NoyHe

CO MoAurarbe Ha BeTPO3alUTUTHW Nojack BO Apyrute penybanku.

Bo nepuogot 1957/59 ce noguraat v Apyrvn nonesawtMTHX nojacu. NaaHoT 3a pa3Boj Ha

LYMapCTBOTO NMpeaBMAyBa KOHTMHYMPaHO NoAurakbe Ha BETPO3aLlUTUTHM Nojacu WTo 6m

Tpebano zga ce 3aBpLuat BO pok og 20 roanHu.

Bo 1957 r. ®esepaTvBHaTa KOMOpa 3a 3eMjOAeNCTBO U WyMapcTBO Ha PesepatmeHa HapoaHa

Peny6avka Jyrocnasuja ogpxxa KoHbepeHLUmja U ceMUHap 3a BETPO3aLUTUTHW Nojacu.

MeToa Ha nogurame

<>

<>

[NaBHa KapaKTepPUCTUKA Ha BETPO3aLUTUTHUTE NojacK e WnprHa Mefy rnaBHuTe nojacu og 200-
350 m, 1 1000-2000 M Mmefy ceKyHAAPHWUTE NMOjack BO 3aBUCHOCT Of, CTEMEHOT Ha CyBOCT.

Bo civBoBUTE € NpeaBuAeHO Aa ce NoaurHat ABa nojacu wupoku no 30 MeTpu co mefycebHo
pactojaHune og 100 meTpw; okoNy NoAnHaTa ce NoAuraaT nojack Ha NepPUMeTapoT: FaBHUTE
nojacu ce wnpokun 10 metpu; eaeH peg e 1,5 metpw, a cagHmuute Bo peaoT ce 0,70 meTpwy;
N360poT Ha BUAOBUTE € HanpaBeH 3a CeKoe MoJie BP3 OCHOBA Ha KIMMAaTCKUTE U MeON0WKNTe

BNAOBMW. OCHOBHM Ce NoKanHuTe BNAOBW.
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< Bo wymara BMaoOBUTE CE NOAENEHM HA TNaBHW, CEKYHAAPHW BUAOBU APBja U FPMYLLKM.
OBoLwknTe 06MYHO Ce casaT Ha jy>kKHaTa CTpaHa, BO NPBMOT pea.
< 3ewmjata ce obpaboTtyBa co MexaHM3aumja Ha gnaboumHa og 0,60 meTpu. CagereTo ce BpLUMK

payHo.

EdekTnBHOCT

< TpoCTOPOT 3alUTUTEH CO BETPO3ALUTUTEH MOjac Ke MMa Nomaau pas/ivku BO NpoceyHaTta
TemnepaTypa Bo crnopegba co HajBOpeLUHaTa TeMrepaTypHa pasnuvka.

< WcnapyBameTo ce 3ronemyBa co 6p3nHaTa Ha BETPOT Ha roanHa. Bo npoctoport 3awtuteH co
nojacuTe, UCnapyBaheTO € Masio 3aToa LWTO ce HaManyBa bp3nHaTa Ha BeTpOT. 3abenexaH e
TPeHZ Ha noronema BAaXXHOCT Ha noysata og, 14,4% po 32,5%.

< BeTpo3awTtuTHUTE NojacK ja HamanyBaaT bp3nHaTa Ha BeTpoT. OBOj edekT He ce 3abenexyBsa
CaMO BO XOPW30HTa/IHa, TyKy 1 BO BEpTMKaNHa HacokKa.

< Ha gnabounHa oz 0,40 M, Ha 3aBeTpeHaTa CTpaHa MMa BO NPocek Hamanysare of 12% Ha
TemMnepaTypaTta Ha No4BaTa Ha jJajneyrHa 5 natv noronemMa oz BUCMHATa Ha APBOTO BO Maj U
JyHW.

< BeTpo3awTuTHWTE Nojacu ro 3a4yByBaaT CHEroOT, NPV BUCMHA Ha ApBaTta o4 4 MeTpwu, ce
3azp>kyBa 12-15 natv noseke cHer.

<~ 800 Kr rnnHa ce HaHeceHM Ha NoBpLUMHaA o4 1 xa 3a4 BeTPO3aWTUTHUTE Nojacu.

BknyuyeHOCT Ha agMMHUCTpaLnjaTa

< Ce c™merTa 3a HaumoHanHa Wwyma 1 co HmB ynpasysa JITHLL noapyxHuua CeeTn Hukone.

AKTMBHOCTM 3a ynpaByBake

< B0 2020 r. e noarotBeH nocebeH naaH 3a CTONaHWCyBake CO WyMUTe 3a OBHOBA Ha 3aWTUTHUTE

30HK BO OBYe [Mone.

MpumeHa Kako TYPUCTUUKN U APYTU pecypcu
< BeTpo3alTUTHUTE Nojack NpUAOHecyBaaT 3a GopMUpare Ha yHUKaTHU npesenn Bo CBetu

Hwukone.

Mpo6nem

< BetpozawTtutHuTe Nojacm ce cevat nopaan nobapyBauka 3a OrpeBHO APBO, Ce Noronemarta
3emMjozencka MexaHu3aLumja u Heno3HaBakbe Ha HUBHUTE QYHKLMN.

< Ce jaByBa notpeba 3a HeryBare Ha BETPO3aLUTUTHUTE MOjack CO YNCTEHE N NMPOPETUYBaH-E,

Kako u CO nowymMmyBaw€ BO JeNOBUTE Kaje LWTO Ce LENOCHO YHULUTEHWN.

KopucreHa nutepatypa/Pportorpadpum
LLymckmn nperneg 1959 MNosoeH pa3Boj Ha WymMapcTBOTO BO MakegoHuja

MocebeH NnaH 3a cTonaHUcyBare CO LWymuTe 3a obHOBa Ha 3aWwTUTHUTE 30HM Bo OBue [Mone
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Cryauvja Ha cnhyuaj 2: Betpo3sawTtntHa wyma Ha ¢papma Bo KasaxcraH

BETpO3aLIJTMTHM WyMWn LUTO I'IOCTO_jaT ywTe o4 COBETCKMOT nNepunos

OcHOBHU nHpopmMaL MK

<>
<>

JNokauwja: konektnBHa dpapma KaweneHckn, 3anageH Anmatn, KasaxctaH
MoBpluHa: BeTpo3awTuTHa Wyma oz 2.000 xa

3a obpabotamea nospwmHa oz 30.000 xa

< TMepwuog Ha cagere: 1960-1980

< HawmeHa: NMogobap npmHoc og papmata

WUcTtopuja

< Ha dapmarta ce oarnegysa npetexxHo nueHunua. OBOj perMoH e No3HaT No CUAHWOT JyroMcToYeH

BeTep LTO ce BMKa ,“Ymank”, WTo AyBa BO paHa npoJseT. BeTpot noHekoraw nma 6p3vHa og 20-
25 m/cek, WTO UMa rosieMo BAWjaHWE Ha 3eMjULLTETO.

BeTpo3awTtutHu nojacu og npubamxHo 2.000 xa ce nogurHat 3a Bpeme Ha NPeTXOAHMUKOT,
KazannHckm Codpxos.

[lo peHec, noa BOACTBO Ha Ka3axcTaHCKaTa Baaja, BO OBaa 061acT akTMBHO ce noauraat

BETPO3AWTUTHN LLIYMW.

MeToa Ha nogurame

<>
<>

[pBata WTO HajuecTo ce cajaT BO BETPO3aLUTUTHMOT nojac ce cnbmupckm bpecr.

Pacagot ce oarnesyBa Bo pacaZHvK ABe roAvHW. Ha nponet HapeaHaTa rogvHa, cajHuumuTe ce
BajaT o4 pacajHuMKoT 6e3 nouBa, a KOPeHOT ce noTkacTpyBa. CafereTo ce BPLUM CO CneLmjanHa
MallMHa LUTO ja BieYye TPaKTop, LUTO BO MCTO BPEMe KomMa Aynka v v Cagu CagHuULUTe.

Tpw pesa co HpecToBM Ce cafaT Ha MHTEPBa O4 3 M, MO eAHO ApBo Ha 1,5 M, co wTo ce
bopmupa eseH BeTpO3aLlITUTEH Mojac.

MNojacuTe ce NOCTaBeHW BEPTMKANHO Ha MaBHWOT NpaBeL, Ha BETPOT, CO LUTO Ce NpaBu Nnojac o4
efHo apBo Ha cekown 300 M. Ha 0BOj HauMH NojacoT e NOCTaBeH Taka WTo ro 610knpa BeTpoT
LITO AyBa Of NiaHWHaTa. Ha UCT HauMH ce npaBaT BETPO3aLUTUTHM MOjack 1 Ha CTPaHUTe Ha
HMBWTE, Taka LUTO TUe Ce LieJIOCHO OMKONEHM CO MOojacu.

Mo 5-6 rognHM BETPO3aLUTUTHMOT Nojac Ke nopacHe A0 BUCKMHA 04 5 M. KOpeHOT Beke e

npoLumpeH Bo paguyc og 10-20 m.

EdpexkTuBHOCT

<>

MwukpokaMMaTCcKMTe MPOMEHN MpUAOHeCyBaaT 3a HamanyBakbe Ha TemnepaTypuTe U Ha

MCnapyBaHEeTO BO JIETO
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<>

BeTpo3awTMTHNOT edpekT Ha A4PBO BUCOKO 5 M MOXe Aa

6uae po 150 M Ha ABeTe cTpaHuW, BO NpaBeL, Ha AyBakbe
Ha BETPOT M CMPOTUBHO.

Ce ouekyBa BETPO3aLUTUTHNOT Mojac Ja cnpeyn

v 7 . e ". A "
LLITO nosieka Ke Cce Ton Ha NPONET 1 Ke jJa HaBJlaXXHYyBa e /_.-,,‘5: A% * ! : :

no4yBaTta, CO WTO Ce CO34aBa ,ﬂ,06pa cpeanHa 3a BeTpo3a|_|_|T|,1TeH nojac Ha cpeauHa
Ha noine

aKyMyJ/IMpaHWOT CHer Ha NoaeTo Aa buge n3ayeaH, co

OArnesyBate Ha nyeHuLa.

BknyueHOCT Ha agMUHUCTpaumjaTa

<>

Bo coBeTckmoT nepmog, JaBHOTO Wymapcko npetnpujatune (JLUM) 6uno oaroBopHO 3a npouecoT
OA MPOU3BOACTBO Ha pacag Ao nowymysatbe. JLUM 6uno 3agomkeHo Aa ynpaByBa CoO
BETPO3aLUTUTHNOT Nojac 2 roAnHN MO CafeHeTo, MO LWTO Ce Npeasa Ha nNokanHaTta papma.

Oa HezaBucHOCTa Ha Penybavka Kasaxctan Bo 1991 r., co cuTe wymum ctonaHmcyBa Komucujata
3a wymapcTtso, pnbosos n nos (KLWPJT) npy MmnHMCTEPCTBOTO 3@ NPUPOAHN Pecypcu 1 3aiTnta

Ha >XXBOTHaTa CpejnHa.

AKTVMBHOCTW 3a ynpaByBate

<>

BbpectoT xunBee okony 150 rognHu, HO BO CpeanHa Kaje LITO € N3NOXEH Ha CUEeH BeTep,
6pectoT Moxe aa pacte camo 20-30 rognHn. OTKako BETPO3aLWTUTHMOT Mojac Ke n3ympe,

BGMJO,D,GIIU,I/ITG ' KOPUCTaT Kako OrpeBHO 4pBO, MO WTO Ce Cagn HOB pacaj.

MprMmeHa Kako TypUCTUUKN U APYTY pecypcu

<>

<>

Mefy cekyHAapHUTE NPUAO0OMBKIN O BETPO3aLUTUTHUTE MOjach € N MOXHOCTa 3a cobupare Ha
neyypku 1 Ucnalla Ha cToka Mefy apBarTa.
CrokaTa, UCTO Taka, ja MoA3yBa 3aluTuTaTa of BETPOT M CTYAOT JOAeKa e BHaTpe BO

BETPO3aLUTUTHNOT Nojac.

Mpo6nem

<>

<>

BeTpo3awtnutHUTE Nojacy ce nocageHu npeg noseke og 30 rognHN 1 BeKe NoyHane aa
nponaraar.

BeTpo3awTUTHMOT Nojac e nceyeH 3a orpes, HO perMoHanHaTa nogpyxHuua Ha KLWPJ/T peuncu n
Aa He obe3besyBa HOB pacaj 3a HMBHA 3aMeHa.

Jlyfeto wro paboTat Ha KONEeKTUBHUTE hapMu ce BO3HEMMPEHW NOpaan HeraTUBHUTE epekTy O
nponarakeTo Ha BETPO3aLUTUTHUTE MojacK, Kako LUTO Cce epo3nja Ha NoyBaTa, LUTO Nak BOAM A0

nomMasn NpuHOC Ha nN4yeHnua, a ce o4ekyBa N HEAOCTUT Ha OrpeBHO 4PBO.

Kopucrtena nutepatypa/dotorpadpun

N3BewrTaj Ha JICA
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Cryaunja Ha cnyudaj 3: BetposawTtutHa wyma Bo Canopo

npeOCTaHaTI/I BETPO3alUTUTHA nojacm BO yPGaHVI obnactu

OcHoBHU nHPopmMaLmu:

< Jlokauywmja: rpag Canopo, Xokanao, JanoHwuja

< MNospumHa: 8 km.

< Tlepwuog Ha cageme: 1912~1926

< HameHa: [a ce 3awtuntaTt NnoceBunTe 04 CUNHUTE BETPULLTA Of MOPETO

N MAaHUHUTE

WUcTtopuja

<~ Bo npBata nonosuHa Ha 20 Bek, BO MMOHEPCKNTE EHOBWN Ha XOKanAo, MMOHepUTe octaBuie
Aen of HegonpeHata Wwyma Bo GdopMa Ha nojac kako byksaTta U, BO gonxunHa og 8 KM 3a ja ro
3aWTnTaT NOCEBOT O4 CUIHWTE BETPOBW O MOPETO M MNAAHUHUTE.

<> Ynorata Ha BETPO3aLITUTHUTE NOjacu Ce CMEHWNA, 04 3aluTUTa Ha NOCEeBMTE BO MUHATOTO BO

MeCTO KaZe LUTO NyfeTo 1 NpuposaTta MoXe Aa Koerauctupaat. Ho Tve ce yliTe nrpaat BaxHa

y/0ra Kako 3aeAHNYKN NMMOT Ha 3a€gHuLaTa.

Capetbe ApBa BO BETPO3ALITUTHNOT Nojac MNMewauka naTteka BO BETPO3alUTUTHA LLIYyMa
Bo 1975 Bo Canopo

MeTOA Ha nogurame

<>

<>

MpupoaHuTe Wymn ce octaBeHn Bo dopma Ha
nojac.

MnaHTaxka o4 MaHLypucka bpesa, janoHckn b6pecT,
janoHcka japebuka, 6ena bpesa, janoHCcKK jaBop,

FT’MHKIO, UTH.

BeTpo3awwtuteH nojac o, pasinyHm
BMAOBU A PBO
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EdpexkTnBHOCT

< TNopobpeHa NPOAYKTUBHOCT Ha 3EMjOAENCKN NPON3BOAN

<>

3alT1Ta Ha pe3ungeHLumjanHaTa cpeaviHa

< MecTo 3a penakcauuja Kage LWTO NyfeTo N NpupogaTa KOersucTMpaat BO XxapMOHMja

BksyueHOCT Ha agMMHUCTpaLjaTa

<>

<>

OA MUHUCTEPCTBOTO 3a 3eMjOAE/CTBO, LLyMapPCTBO U pub0oIoB e nporaaceHa 3a Llyma

6e36esHa 3a 34paBjeTo

Cnposep,eH € MPOEKT 3a y/rua 3a COXMBOT CO AUBNOT CBET Of, Fpap,OT Canopo,

CcybBeHUMOHMpPaH o4 MHUCTepCTBOTO 3a 3eMjuLuTe, MHOPACTPYKTYPa, TPAHCMOPT 1 Typu3am.

AKTUBHOCTU 3a ynpaByBats€

<>

<>

<>

[lonoNHNTENHO Cafere OTKAKO ApBa busie ypHaTu 04
CUNeH BeTep U

3awTnTa Ha NpupoaHaTa obHoBa

[loBpOBO/HO CafeHe Ha LBEKE M ApBa Of OKaNHUTE
Xxutenm

Oz p>KyBare Ha KyKMYKM 32 MNTULM 3a THe3jeHe Ha AVBU

nTULN.

MprMmeHa Kako TypUCTUUKN N APYTY pecypcur

<>

N36paH e 3a egHa oz ,500 HajybaBm janoHCKM naTeku 3a
newayvene”, ,Kyntypa n ncropuja Ha CEBePHNOT PermoH
88", ,Harpaga 3a nejcax Ha Canopo”, nTH.

Nokauwjata Ha ypbaHOTO 3eN1eHWI0 Ce KOPUCTU KaKo

MEeCTO 3a eKOJIoWKa efyKalnja 3a YYEeHNLM Of OCHOBHUTE

W CPeAHUTE yunauLTa.

MocraByBame Ha KyKUUKM 3a
NTMLM OA YYEeHULM BO OCHOBHO
yunnumiwute

Mpo6nem

< Tpeba za ce 3eme NpeABUS KOEr3ncTeHUMjaTa co ypbaHaTa cpeavHa nopasm Mectononoxbata

BO CTaHOeH aen Ha ronem rpag.

KopucreHa nutepatypa/Pportorpadum

NokaneH coet Ha KuTa, BeTposawTnTHa Wyma, BebcajT Ha rpagoT Canopo

https://www.city.sapporo.jp/kitaku/foreign/index.html

https://www.city.sapporo.jp/kitaku/machi/center/shinkotoni/kiji/120507.html

https://www.city.sapporo.jp/kitaku/syoukai/rekishi/episode/034.html

Bebcajt 3a KynTtypHo Hacneactso Ha Canopo

https://sapporo-jouhoukan.jp/sapporo-siryoukan/bunkaisan/048.html
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Cryauvja Ha cnyuaj 4: Betpo3awTtutHa wyma Bo Tokaum

BETpO3aLIJTI/ITHM nojacm LUTO cO3AaBaaT YHUKaTeH nejca>|( BO Tokauu PaMHuLUaTa

OcHOBHU nHpopmMaL MK .
< Jlokauwmja: pervoH Tokauu, Xokango, JanoHwja
< NopwuHa: OcHoBeH BeTpo3awwTmTeH nojac 18.340 xa (1939)— 7.000xa(1983)

MonesawTmTeH nojac 6.000 xa (1960s)—1,100 xa(1995)

< TMepuog Ha caaere: ocHoBeH nojac 1896~ nonesawTuteH nojac; 1933~

< HameHa: KoHTpona Ha wretn og BeTep

WUcTtopuja

<~ JanoHckaTa Bnaga no4yHa co NMMOHEPCKM akTUBHOCTM BO Xokanao Bo 1869 r. Ho BO pervoHot
Tokaun nMa cuiHK BeTpoBM co noseke of 10 M/cekyHAa, LTO ce nojaByBaaT Ha HEKOKY
FOAVHM.

< Bo 1896 r. e soHeceHa oanyka Aa ce NOAUITHAT OCHOBHW BETPO3alTUTHU Wymu. [loToa oBne
nojacu ce permcTpupaHmn Kako HaLMOHanHa 3alTuTHa wyma Bo 1919 .

< Kako oaroBop Ha wreTaTa npean3BunkaHa og ctyaot Bo 1931-1932, npenopayaHo e ga ce
noaurHe nosesawTtmTeH nojac og 1933 r. 3a oBaa uen ce gobmeHn cybBeHLUN 3a TpoLLOLUTE 3a
pacaj v nejca>kHo ypesyBame.

< Tlo Bropara cBeTcka BOjHa, OCHOBHWUTE BETPO3aLUTUTHM MOjack O LWYMUN NOZA HaLNOHaAHa
3awTnTa 6ea npedpaeHn Ha onwTnHUTE. Kako pesyaTtaT Ha OBa, Ce Hamanu NoBpLUMHATA Ha

OCHOBHMOT nojac, buaejku belle npeHaMeHeT BO 3eMjOAEeNCKO 3eMjULLTe.

MeToa Ha nogurame

OcCHOBEH BETPO3alITUTEH Mojac:

< CucremaTtckum e oCcTaBeHa HegonpeHa wyma wupoka 180 M, o4 janoHCKM Lapckun aab.

MonesawTuteH nojac:

< JanoHcku apwuL, janoHckn 6en gab, caxanvHcka ena v apyrv gpsa 6ea 3acageHun BO pefoBU

oKoJly NoaukaTa. Bo eaeH pea Mma HajMHOry YeTUpu ApBa (LUMPOKK ce OKoay 8 M).

EdpexkTnBHOCT

< Kora cuTteH pacag e n3n0XeH Ha CUIeH BeTep, TOj MOXe Ja
Aexnapvipa nam ga buge owteTeH o pasnetaH necok, Ho
BETPO3alUTUTHUTE NOjack MM HamanyBaaT BakBUTE LUTETU.

< CunHMOT BeTep ro crnpeyysa pacToT Ha TemnepaTypaTa Ha

mouBarTa, LITO € NOTpebHO 3a pacT Ha MOCEBOT, a OBOj epekT

MO>Xe Aa Ceé HaMaJin CO BETPO3alWTUTHUTE nojacm.

MonesawTnTeH Nojac
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< Tonemute nonva 1 BETPO3aLWITUTHUTE NOjacK CO34aBaaT rnejcax WTo e TUNnYeH 3a Xokauzo.
BakBMOT yHMKaTeH nejcaxk NpUAOHEeCYBa 3a CO3JaBatbe Ha PervoHaneH bpeHs,.

< BeTpo3awTuTHWTE NojacK HyAaT XX1BEaANULLTE 3a XXMBUTE OpraHn3Mu kako bruotonu. Mcrto Taka,
MasuTe NTULWU U MaaUTe LnLayun, Kou ce NeceH niaeH Ha rpabameunTe, MOXaT Aa ce 3aluTuTaTt
Taka LUTO Ke Ce ABWMXAT A0 BETPO3aLTUTHUOT Nojac. Ha oBOj HauMH BETPO3aLUTUTHUTE Nojacy

CNy>XaT 1 Kako Kopuaopw.

BkyueHOCT Ha agMMHUCTpaLnjaTa

< CwuTe OCHOBHW BETPO3aLUTUTHW LIYMM Ce CMeTaaT 3a BETPO3aLTUTHUN LWYMUN U CO HUB
CTOMaHWcyBaaT NoKanHUTe BaactTun. Bo nocnegHuTe roamHm ogpesenn obnactm o aBTOXTOHM
LYMW OZ, janOHCKM Lapckun fab 1 Lpella UCTO Taka Cce NporiaceHu 3a Wymmn jobpu 3a 34paBjeTo
1 TaMy ce TpacMpaHW newayvkm naTeku.

< OnwTtuHUTe N brnpoTo 3a permoHanHa npomMouumja Ha Tokauu, BoO copaboTka CO YHMBEP3UTETUTE
W Apyrv opraHusaunn, 6apaat HauuH ga rm nHdopmmpaat bapmepuTe 3a GyHKLMMTE K ynoraTa
Ha BETPO3aLUTUTHUTE MOjack 1 3a 3alITTa Ha NOoAe3aTUTHUTE Nojacy.

< B0 2021 r. e cnpoBeseHa aHKeTa Mefy UleHOBUTE Ha 3eMjoAe/CKMUTe KoomepaL M BO PErMOHOT
Tokauu 3a ga ce yTBpAM KOJKY The Ce 3arno3HaeHn CO BETPO3aLlUTUTHUTE Nojacu 1 Kou ce

NPUYNHNTE 30WITO TUE HE CTONaHMCyBaaT CO HUBHUTE BETPO3ALUTUTHN LLYMMW.

YnpaByBauku akTUBHOCTH

< Bnagata Ha Xokaunao n onwTUHWUTE NOTNMLIAa AOrOBOP 3a Aa Ce YHanpeamn OAp>XyBaHeTo U
CTOMaHNCYBaETO CO OCHOBHUWTE BETPO3aLUTUTHWN MOjacu.

< CronaHuncyBaHeTO CO NOE3alTUTHUTE Nnojack e 06BpcKa Ha 3eMjonoceaHnLnTe (raBHO
dapmepwm). Bo nocnegHo Bpeme, buaejkun 3emjosenckata MexaHu3aLmja e ce noraoMasHa,

NoJae3alTUTHUTE NojacK Ce NMOoBeKe Ce cevaT 3a Aa He npeyat npu paboTarta.

MprMmeHa Kako TypUCTUUKN U APYTY pecypcu
< YHUKaTHMOT nejcax WTo BO Xokanzao v Tokauu ro cozaaBaat BETPO3aLUTUTHWTE LWYMU

NpUAOHeCyBa 3a rpajere Ha perMoHaneH BpeHa 1 e BaxKeH TYPUCTUUKM pecypc.

Mpobnem
< buaejkn 3emjogenckata mexaHun3auuja e ce NOrioMasHa,
nonesalTUTHUTE Nojacu ce cevaT buaejkmn ce cmeTaar 3a npeyka

BO 3emjogenckaTta pabora.

KopucreHa nutepatypa/Pportorpadum -
Bebcajt Ha bupoTo 3a pervoHanHa npomouuja Ha Tokaum Mewauka naTteka BO

https://www.tokachi.pref.hokkaido.lg.jp/ss/rnm/161015rekishi.html BeTposaultnTen nojac

BebcajT Ha janoHCKOTO MUHNCTEPCTBO 3a 3eMjOAENCTBO, LUYMapCTBO 1 prboaoB

https://www.maff.go.jp/j/nousin/sekkei/museum/m_siki/07_tokati_heiya/
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Cryaunja Ha cnhyuaj 5: 3a3eneHyBane Ha naaxka Epumo XjakyHuH

Hanopwu Ha pubapuTe ga rm o6HOBaT BETPO3aLWTUTHUTE UYMW

OcHOBHU nHpopmMaL MK

< Jlokauwja: rpag Epnmo, Xokango, JanoHuja
< MospwwuHa: 197 xa

< Tlepwuog Ha cagewe: 1953 go aeHec

<>

HameHa: [la ce nogo6pu pnb6oaoBoT

WUcTtopuja

< ProT EpvMO nopaHo 61a NOKpMeH CO LUIMPOKOANCHW APBa,
Kako Aab n janoHcka 6ena 6pesa, Ho okony 1890 .
VMUTpaHTUTE NOoYHase Aa rv cevaT ApBaTa 3a Orpes, LUTO
AOBENO A0 YHULITYBakbe Ha WwymaTa Bo Epumo.

< OkonHoctute Bo obnacta bune TeLikun, CO NpoceyHa

Temnepatypa o4 8,1°C n npoceuHa 6p3vHa Ha BETPOT of

8,3 M, nopagu WwTO MMano ronema nobapysauyka 3a ApBa
3a OrpeB 1 Apyrv HamMmeHMW.

< TlouBaTa e cocTaBeHa Of BY/JIKaHCKN Nenen JOHeceH co
epynuuja Ha BysakaHoT LLukouy. buaejkn yectnukmte
MecoK ce CUTHW, Kora LyMUTe ncyesHane, BETPOT ja HOCen
noyBaTa KOH MOPETO, Kaje LUTO Cce pacTBopa, CO LUTO

MOPCKaTa BOJa CTaHyBa MaTHa W Ce BJiolWyBa KBaAUTETOT

Ha BojarTa.

< Kako pe3syntart Ha OBa, 3HaUNTENIHO Ce HaMaawua YNOBOT Ha PTot Epmo co pasneTaH necok
MOPCKM anru, pubun n WKOAKKN, KOU ce CNeLmjaanteTn Bo
pervoHoT. Pnbapute 1 noKanHUTE XUTENU, KOU
HaceTyBaJe Jeka Ke MMa kpu3a, nobapase nowymyBare
n Bo 1953 r. JanoHckata areHumja 3a WymMapcTBo
foaenvina BylieT 3a OCHOBahe Ha KaHuesnapwja 3a

KOHTpos1a BO Epumo.

< bea notpebHun 17 roanHu 3a NpBO Aa ce O6HOBM TpeBaTa,
a noToa ce 3acaana LpH 60p, KOj He € aBTOXTOH BO ProT Epumo Bo 2014
MPOBWHLWjaTa, HO € OTMOPEH Ha LWTETU OA CO U MOXe Aa
pacTe Ha NECOYHM AVHW, 3a Aa ce 06HOBYW NOKpPMBKaTa CO APBa.

< CapemeTo Tpae u geHec, Taka wro o mapT 2020 r. ce nocageHn 197 xa.

19



MeTtoga Ha nogurawe

< TpBuoT yekop BO 0H6HOBa Ha BereTtauujata belue ga ce o6HOBM TpeBaTa. Toral ce 0CMUC
NN MeTOoZ 3a NpunarogyBare Ha CypoBaTa NpMpoAHa CpejrHa Taka LITO Ke ce NoKpue co
Lrota”, bepmeHTMpaHa Mopcka anra.

< OBOj MeTOZ e BOCMOCTaBeH Kako METOA Ha 3a3esneHyBarbe BO Eprmo ctun buaejkn He e ckan v e
edukaceH.

< Otkako TpeBaTa belle 06HOBeHa, BTopaTa ¢a3za bewwe rycto cagerbe (10.000 gpBa/xa) Ha LpH
60p, KOj € OTNOPEH Ha LUTETN OA CO/ U MOXE Aa pacTe Ha NECOYHWN AUHWN.

< WcToBpemeHo co cageneTo Ha LpH 6op, 6ea npezemeHn Mepku NPOTUB CUNHUTE BETPOBU U
wTeTata oZ COoJl, Taka LUTO OABOAHWN KaHaiv 6ea NCKOMaHM BO HUCKUTE AenoBu co cnaba

ApeHaxa.

EdexkTuBHOCT

< Pwnbonosort ce nogobpwu og 227 1/roanwiHo Bo 1965 r. Ha 1.367 1/rogmwHo Bo 2020 r.

BkayueHOCT Ha agMUHUCTpaLumjaTa
< TMpoekTn 3a kon AreHumjaTa 3a LyMapCTBO MMa BOCMOCTaBEHO IOKaNHa KaHLienapwja e BO

copa60TKa CO NNIOKaNHOTO HaceseHne n 10KaJHUTE BJacCTu.

AKTMBHOCTM 3a yripaByBame
< TNpopetuyBatbe Ha LPHNOT 6op

< Tpeoratbe KOH aBTOXTOHM BMAOBM APBa, KaKo janoHcka 6ena 6pesa n man pab.

MprMeHa Kako TYPUCTUUKN U ApYrn pecypcu
< OcHoBame Ha Epvmo My3zejoT 3a 3a3eneHyBatbe (LieHTap 3a WwymapcTeo)
< TMoaurame Ha Kyna 3a HabsbyayBare Ha niaxkata XjakyHuH

< Ypep,yBal-be Ha newayku natekm Bo wymMmuTe Co UpH 60p

Mpobnem

< KoHTpona Ha cywetbe Ha bopoT

KopucreHa nutepatypa/Pportorpadpum
3a3eneHyBare Ha nyctmHata Epumo — 100 rogmHmn obHoBa, ,XoKanao KeHceTy WnHOyH", 2 1 3

jaHyapwm 2022. https://e-kensin.net/news/142716.html

MpoekT 3a 3a3eneHyBake Ha niaxkata XjakyHuH, Bebcajt Ha 'pag Epumo,

https://www.town.erimo.lg.jp/section/sangyou/u9c3nn0000000xee.html

Pt EpnMmo, Xokango, BebcajT Ha jamoHCKOTO MUHNCTepCTBO 3a XUBOTHA CpeanHa,
https://www.env.go.jp/nature/satoyama/syuhourei/pdf/cjj_5.pdf
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Cryauja Ha cnydaj 6: LLlyma 3a 3awtmTta oa KpajopexkHu katactpodu Ha bjoby

BeTpo3alTMTHU NojacK WTO ce NOBeKeKPaTHO YHULITYBaHU U O6HOBYBaHM

OcHOBHU nHpopmMaL MK
< Jlokauwuja: bjoby, rpag Cjapuku, rpag Tyrapy, npedektypa Aomopu, JanoHuja

MospwuHa: 1.000 xa

<>
< Tepuogp Ha cageme: 1682 go aeHec
<>

HameHa: [la ce 3awtmtar nocesute of, pasgyBaH necok -

WUcTtopuja

< bjoby e npeaen og 4.900 xa co wymu o upH 60p 1 PUAOBM HANNK HA ANHWN JOK NAaxaTa,
CBPTEHW KOH JanoHckoTo Mope. NoceBunTe H6ea owTeTeHn BO obaacta nopasam Necok HaHeceH
04, CUNHW BETPOBW.

< LymuTte BO bjoby NOMMHaa HM3 NEPUOA Ha NMOBEKEKPATHO YHULLITYBake 1 OOHOBYBakbE.
LLymaTa 6ewwe ocobeHo owTeTeHa npu Fonemata rnag 8o 1784 r, HectonaHMCyBaHEeTO MO
noauTnykmTe npesmpara Bo 1871 n no Broparta ceetcka BojHa Bo 1940-Te.

< YHMWTYyBaHETO Ha LWyMUTE NPesu3BMKa CEPMO3HN LUTETU HA 3eMjOAE/CKOTO 3emjuLTe 1
[OMOBMTE, @ HAPOAOT ja O6HOBYBa LWyMaTa NpeKy NoLyMyBare 3a Aa ro 3alTUTU CBOjOT U3BOP

Ha MpUXoa.

MeToa Ha nogurame

< Co npoekKT 3a Noaurare Ha KpajopeXKHW LWymMK WTO MOYHa BO
1932 r, nocTaBeHM ce NPBO Orpaan o4 cnama 3a aa ce
KOHTPOAUPaA 1 akyMyavpa pasneTaHnoT necok 3a ga ce

HarnpasaTt Neco4yHn AMHW, a NOTOa NeCOKOT Ce NOoKpKuBa 3a Aa ce

HaMaJin KONM4YeCcTBOTO Ha pa3neTaH Nnecok. : =

Orpaam V|3rp,qH|/| Bo 1960 3a ca
ce KOHTpoAupa 1 akymyaumpa

a 3a Aa Cce BOBeJe BereTalMja Ha NecoknnBaTta noysa, pasneTaHnoT necok

<> ToToa ce npaBu KOHCTPYKLMja 3a cTabuiv3almja Ha NecoKoT,

NMocajleHu ce TPEBM TONEPaHTHN Ha Necok, Kako Leymus
mollis.

< OTkako necoknnBarta No4ea e ctabmansnpaHa Ha OBOj HaUWH,
nocazieH e janoHcku LpH 6op 3a aa ce nogurHe KpajopexHa
LyMma 3a CnpevyBake Ha KaTtactpodu.

KoHCTpyKLyja 3a cTabuamsaumja
Ha NecokoT HanpaBeHa Bo 1955 r.

EdpexkTuBHOCT
<> BeTpo3alTUTHMOT Nojac AUPEKTHO v BAOKMpPa CTYAEHUTE CUNHW BETPOBU NPeAN3BUKaHN Of

CE30HCKUTE BETPOBU, N CnpeYvyBa pa3neTyBakbe Ha NMECOK, CO WTO Ce cnpevyBaart LWTETU
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npean3BrkaHM o4 BETEP, NAMMa U pa3neTaH NecokK Ha NpmMBaTHAU Kykm, natuwTa n 3€MJOAEJ'ICKO

3emjuLuTe, Koe Tpeba Ja ce 3aLTUTK.

BkayueHOCT Ha agMUHUCTpaLumjaTa
< buaejkm bjoby e HaLMOHaNHO LYMCKO 3eMjuLLTe, CO HEero CToMnaHucyBa nogpavHara
KaHuenapwuja Bo KaHaru Ha KaHuenapujaTa 3a wymcka ynpasa Bo Llyrapy npu JanoHckata

areHumja 3a WymMapcTBo.

AKTMBHOCTU 3a ynpasyBame

< TNoapauHaTa kaHuenapwuja Bo KaHaru Ha CtaHuuaTa 3a
yrnpaByBahe CO LyMapCcTBOTO BO Llyrapu Bpwm wymapckm pabotm
KaKo KacTpehe 1 NpopeTyyBarbe Ha JlacTapKu, UTH.

< ToppauHaTa kaHLenapuvja Bo KaHaru kaHu rpafaHm gobpososuu

A2 y4ecTByBaaT BO 0OyKM 3a Ja Ce 3rofieMu CBeCTa, Aa OAaT BO

KOMYHaNHW NaTpoAn N APYr aKTUBHOCTW. Hoea nnantaxa

MprmMeHa Kako TYPUCTUUKM U APYTY pecypcun

< Bo 1987 r. kpajbpexxHuTe WwWymMmM 3a cnpevyBare Ha kaTacTpodu 6ea n3bpaHn Kako efHu o4
.100 Hajpobpu co 6en necok n 3eneH 6op” BO JanoHwuja.

< TocTojaTt aBe nnatdopmu 3a Hab/bysyBarbe OA Kaje LUTO MOCeTUTENNTE MOXKaT Aa v

HabsbyyBaaT kpajbpexxHuTe Wwymun Bo bjoby.

Mpobnem

< JlecHo ce NpaBu NpeHamMeHa Ha 3eMjMLITETO 3@ KPaTKOPOUHW MPUXOAM, a Ce 3roeMu U
HeseranHoTo Gppnare Ha CMeT.

< Hwus nctopwmjata, Kako WTO ce HamanyBalle cBecTa 3a bjoby, ce nosTopyBaLle obpazeLoT:
WymMuTe Ce AerpaupaHy, a katactpodu ce cayyyBaaT ce NoYecTo.

< BaxHo e fa ce cnpoBeayBaaT efyKkaTUBHW aKTMBHOCTM 3a Aja Ce NOAMUrHe CBecTa 3a
npugobuskute o4 bjoby n aa ce paboTn Ha HeroBa KOH3epBaLuja 1 3allTuTa.

< WcTo Taka, BO nocnesHO BpeMe NpeAn3BuKaHW ce LWTETU Nopajn cyluere Ha 6oporT.

KopucreHa nutepatypa/Pportorpadum
MpoeKT 3a KOHTPOAa Ha NAaHVMHUTE 3a UAHUTE reHepaLn — obHOBa Ha 3eN1eHWN0To — PernoHanHa

KaHLenapwuja 3a WymapcTBo Toxoky, BebcajT Ha JanoHckaTa areHumja 3a LWyMapcTBO
https://www.rinya.maff.go.jp/tohoku/syo/kanagi/chisan.html

®otorpadwuja: Orpagm nsrpageHu Bo 1960 r. 3a KOHTPONA 1 akyMynaLmja Ha pa3neTaH Necok,
KoHcTpykumja 3a ctabuamsanmja Ha necokoT narpageHa Bo 1955, BebcajT Ha JanoHckaTta areHumja 3a
LLIYyMapCTBO

https://www.rinya.maff.go.jp/tohoku/syo/kanagi/chisan.html
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Ctyaunja Ha cnyudaj 7: BetpoBa 6opoBa wyma

Hajronemata 6opoBa wyma Bo JanoHnja, HEYyMOPHO 1 NOCBETEHO pacTeHa

OcHoBHU MHPopMaL MK

<>

JNokauwja: rpag Howwnpo, npedekTtypa Akuta, JanoHwja

< NoepuwwuHa: 760 xa, Hajronema 6opoBa Lyma BO JanoHuja
BkynHa gomkunHa 14 KM 0f ceBep KOH jyr, CO LWMPOUMHA 04 1 KM
< TMepwog Ha caaere: o4 KpajoT Ha 17 Ao noyeTokoT Ha 20 Bek
< HameHa: 3awtnTa of BeTep 1 Necok Nopaan MOPCKMOT BeTpeL,
WUcTtopuja
< [o 18 Bek, kpajbpexxHuTe rpagosm Bo obnacta Howmpo vecto fg

y¥

ce coouyBasie CO KatacTpodu, Kako CUIHM CE30HCKN BETPOBM
LITO AyBaaT O4 MOPETO W O pa3HecyBaaT NecokoT, WTO
3aTpynyBasa KyKuUTe CO Necok.

Oxony 1670 r. nekapoT Harao Jyaauy cMmeTan feka rpasot Hema
Jia ce pa3BuMBa BO TakBM YC/IOBU W Ce 3anaran 3a crpeyyBarbe
Ha pa3/fieTaHMOT MeCoK. Betposa 60poBa wyma

Bo 1712 r. BataHabe TapoMoOH, nomopeLl, NoYHan ga cagn apsa

Ha cBOj Tpowok. CregHaTta roguHa ce NpUKAYYna N CEACKUOT CTapeLllnHa BO Cajere Ha ApBa.
MNoToa aBeTe cemejcTBa NpPoAoKUAe co cagerse fo 1800 r.

Oa 1797 po 1826 r. CagaHo3jo KypuTa oz knaHoOT AkuTa cazen apsa foax bperorT. MNogouHa
Kato Kare6ajawwu nocagun 760.000 60poBu cagHuLmM BO Nepuog o noseke og 10 roguHu, co
LUTO ' CNacua XUTenuTe Ha Howmpo og wreTuTe Npean3BrMKaHu Of, pPasneTaHmnoT Necok.

VcTo Taka, camypaunTe n MHOTY XUTEAN yuyecTByBasle BO MOLYMyBaHeTo Ha obaacta Howwmpo, u
LpHUTEe BOPOBM LUTO Ce CasleNie eAeH Mo efeH M3pacHaa BO rosieMu ApBa U Cera ce efiHa OZ

HajronemMunte 60pPOBU LWYMK BO JanoHwuja.

MeTOA Ha nogurame

<>

<>

MNMopaan pa3neTaHNoOT necok 6mno Tewwko da ce noaunrHe 6oposa wyma. Bo BakBn OKOAHOCTH
CagaHo3sjo Kyputa BocnoctaBua epekTMBEH METOA Ha NOLLYMYyBake.

Kako 3awTuTta o BETPOT, Ce NpaBene CHOMOBW Of ClaMa M KOTOHCKa TpeBa LTo buie fo nona
3aKOMaHu BO MecokK, a BO HMBHaTa ceHka bune cageHun Bpbu. CnegHata rogmHa, kora Bpbute
nywTuae KOpeH, nocagunne WwinTtecta gadrHa 1 janoHcka posa. MNoToa, HapeHaTa rogunHa, bune
nocajeHn CBUAEHW ApBa CMPOTMBHO OJ, HacoKaTa Ha BETEPOT, M OTKaKO TUe MyLITUAE KOPeHW,

6une nocageHn 6opPoOBU CagHULIN.
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EdpexkTnBHOCT
< Ce Hamanun pa3neTtaHnoT Necok n AOMOBUTE U Cenata bune 3alTUTEHMN.

< 3emjogenckute KynTypw NoYvHane Aa pacrtaTt v Ja faBaaT naoa,.

BkayueHOCT Ha agMUHUCTpaLumjaTa

< BetpoButute 60pPOBYM LWYMKN CE HALIMOHANHM LYMW 1 CO HUB CTOMaHWCyBa YnpaBaTa 3a
LymMapcTBa Ha JOHOLMPO.

< [pedekTtypata AkmTa 1 I'pag HoWMPO NCTO Taka ce BKAYYEHN BO CTOMAHUCYBaHETO.
MpedekTypaTta AKnTa cekoja rogmHa AaBa cybBeHLUN NpeKy A4aHOKOT 3a BOAa W 3e1eHMN0 3a Aa

ce Crnpeuu cyllere Ha 6boposuTe.

AKTMBHOCTU 3a ynpasyBame

< Bo 2020 r. e dopmupan CoBeT 3a 06HOBA Ha LLUYMUWTE, CO YYECTBO Ha NeT OpraHn3auunn.

< [MeTtTe opraHusaummn copaboTyBaat 3a Aa ce Crpeun cyllerwe Ha HopoBuTe NpeKy nkbekTnparbe
BO cTebsata, cobrpare 1 OTCTpaHyBake Ha CyBU rPaHKK, OOPOBONHN BOAAYKM aKTUBHOCTU U
npomouuja Ha Typu3morT. VIcTo Taka, egHall rogMLLIHO Ce O4PXKyBa COCTAaHOK Ha COBETOT CO

NPUCYyCTBO Ha CUTE OpraHM3aunn.

MprMeHa Kako TYPUCTUUKN U ApPYrn pecypcu

< HanpaBeHa e newayka nateka NOKpUeHa CO APBEH YUNC, a OF
nnathopmara 3a HabsbyayBarbe NOCETUTENNTE MOXE Ja ja
HabsbyayBaaT 6boposaTa wyma Howwmpo Mopr.

< bopogarta wyma b6elue oagbpaHa 04 jaBHU N NPUBATHA

opraHu3aunmn kako egHo oa 100 Hajaobpu NnpupoaHn Npeaenu

BO JanoHuja wTo Tpeba aa ce 3ayysaat Bo 21 Bek, 100

Hajaobpn 6oposu apea Bo JanoHwuja, 100 Hajaobpu wymm 3a Mewauka I'ITeKa 80

kanere Bo JanoHwuja, 100 Hajaobpw 3eneHn 6oposu apea, 100 BeTpOBaTa 60poBa wyma

Haja0bpw Npeseny 3a yXxvBare BO MUPUCOT BO JanoHwja.

Mpo6nem

< KoHTpona Ha cywere Ha 60poBUTE 1 HelerasHO oanarake cMeT

KopucreHa nutepatypa/Pportorpadpum
AkuTa KanetaHuja, bupo 3a pervoHaneH pa3Boj Ha Toxoky, Beb cajT Ha MUHUCTEPCTBOTO 3a

3emjuiTe, MHGPACTPYKTYypa, TPAHCMOPT M Typu3am
https://www.pa.thr.mlit.go.jp/akita/port/noshiro/history11.html

Beb cajT Ha AkuTa LleHTapoT 3a nogapLuka Ha LWymMapCcTBOTO
http://www.forest-akita.jp/data/sengin/kurita/kurita.html
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Cryauvja Ha cayuaj 8: Lyma kaj necouHunTte gmHum LLoHan

O6nact wTo ro NnpomseBeayBa Hajao06pNOT opn3 Bo JanoHuja, 3aluTUTEHa CO LpH 6op

OcHOBHU nHpopmMaLmu

< Maecro: CeBepo3anagHuoT bper Ha npedekTypaTta JamaraTta, JanoHuja

< MospwwuHa: BkynHa gomkmHa 34 km, wmpoumHa 1,5 o 3 kM, nospumHa 2.500 xa
< TMepwuog Ha cagewe: Okony 1700-1750

< HameHa: [Ja ce cnpeyar WTeTn o4 pasneTtaH Nnecok :
WUcTtopuja

< [Ownnute LLoHan ce eaHn o HajronemuTe NeCOYHN AVHK BO

JanoHwuja 1 BETPOBUTUTE AEN0BN HU3 UCTOPUjaTa CTpajane o4
LUITETU NPEeAN3BMKAHN Of, Pa3seTaHUOT NeCoK.

Pa3netaHMOT nNecok 3aTpynyBan KyKu 1 HUBW, a pekaTta ce

n3neBana Nopaamu HaTpynaHMoT Necok, MoPaaw LITO NyfeTo

I'IecquM AVNHU U LIJyMI/I
oA LpH 6op

bune NpuHyseHn aa ce npecenar.

Oxony 1700-1750, nokanHu GuaaHTpoONm NoYHa e NPOeKT 3a
cajere Ha LpH 6op 3a aga ce cTabuansmpa XMBOTOT Ha MeLUTaHUTE.
MpoekTtoT npogomkma o 1930 r. Ho wymunTe 6une nceyeHu 3a orpes 3a Bpeme 1 no Bropara
CBETCKa BOjHa, a CTONaHNCyBaHkeTo B1N0 NpeknHaATO Nopaan HeJOCTUN Ha paboTHa cuaa, WTo
MOBTOPHO J0Be/IO A0 3abp3aHo yHULLTYBakbe Ha obsacTa.

LLiteTaTa npeam3BrKaHa o4 pa3neTaHNOoT Necok bmuna TOAKy rosema LITO janoHcKaTa Biaja
HaumoHanm3npatue npnbamxHo 300 xa npuBaTHO 3emjmwTte 1 BO 1951 r. noYHa NpoeKT 3a
cajierbe Ha LpH 60p 1 noaurare Ha LWyMK 3a CnpedyBake Ha KaTactpodu.

MNoBeKeTo Of OBMe 3acafieHN LWyMU Ce MPOraaceHu 3a HaLuMOHaHW LYMU 3a 3aluTuTa Of

pa3netaH Necok N HauMoHalHW WYMW 3a 3aliTUTa Ha 3p,paBjeTo.

MeTOA Ha nogurame

<>

<>

MNpBo, Tonorpadujata ce opraHMsMpa co rpajere Ha AnHK, KOU Ao ojpeseHa Mepa ja
HamanyBaaT cuiaTa Ha BeTPOT U ja cTabunnsmpaaT necokamneaTta noyea.

OTKaKo Ke Ce 3aBpLUM CO rpajere Ha AUHWTE, 3a JONONHUTEHa cTabuar3almja Ha necokamBaTa
nouyBa, Ce cajaT TPEeBM LUTO pacTaT Ha BakBa MouBa, kako Leymus mollis, no WTo cnean cajere
Ha ApBa 3a JAa ce Crpeun ABuXKere Ha MecokTa, Kako WTuTecTa AadpuHa.

OTkako necoknmnBaTta Noysa Ke ce ctabunnsnpa, nocageH e LpH 60p Ha KOMHOTO, KOW NoToa ce
npemecTeHn nokpaj mopeto. NoTtoa ce popmumpaart LWymmn o LpH 6op NpeKky NoTcekyBarbe,

npopetyyBakbe N Cce4ere Ha NacTapkuTe.
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EdpexkTnBHOCT

<>

MpeBeHuMja Ha pasneTaH BeTep. PamHuuata LloHaw, eagHa of obnractute WTO Npoun3BesyBa
Hajaobap opwm3 BO JanoHwja, e 3aliTUTeHa O MOPCKUOT BETEp W OZ pasneTaH BeTep npeky
AVIHCKUTE LWYMMW.

3auyByBahe Ha MOpckuTe pecypcu. [TouBaTta 3aWwTUTEHA CO AVMHCKM WYMW AaBa Boga boraTta co
MUWUHEpany, LUTO Ce KOPUCTM KaKo XpaHa 3a LUKOAKN 1 pnbu.

EdexTn BO 3auyByBame Ha npegenot. MNocageHmoT LpH 6op e OTNOpPeH Ha MOPCKMOT BETEP M Ha
Cylla 1 MOXe Jia pacTe Aypw 1 BO NAUTKA 3eMja, CO LUTO Ce co3AaBa npekpaceH npeaen nosHart

Kako ,6en necok v 3eneHn 6oposn”.

BknyueHOCT Ha agMUHUCTpaumjaTa

<>

Oa npnbamxHo 2.500 xa AnHCKN wymm, 835 xa ce Ap>KaBHM LLYMWN NOZA HAANEXHOCT Ha
MoppaynHaTa KaHuenapuja 3a wymapctso Bo LLoHan. OctaHaTTe NpMBaTHU LWYMU Ce MOA

HaANexXHOCT Ha KaHLuenapwjaTa 3a pa3Boj Ha LWyMWTe Ha NpedekTypaTa Jamarata.

YnpaByBauku akTUBHOCTU

<>

<>

<>

OrpagyBatbe Ha ANHWTE 3a Aa ce OOHOBAT AerpasvpaHuTe AUHCKU npeaenu, fybperse 3a aa ce
noo6pKN pacToT Ha MECOYHUN TPEBW, U KAacTpere 1 ceyetbe Ha JlacTapknte BO HopoBuTe LIYMU.
Kako npuBaTHa nHULMjaTMBa, NET OpraHmn3aLmn BO TPY OMNLWTUHUN Ce BKAYYEHU BO aKTUBHOCTM 3a
3alITUTa U OAPXKYBakbe Ha AUHCKUTE LUYMW.

MNpedekTypaTta Jamarata perpytrpa BOJIOHTEPU rpafaHy N yYeHULN Of OCHOBHUTE U CpesHUTe

yymnanuiTa 3a Aa ce BKay4daT BO aKTUBHOCTUTE.

MprMmeHa Kako TypUCTUUKN U APYTY pecypcu

<>

<>

[AvHckata wyma ce Buka ,fonema 6opoBa Lyma” kako anysuja Ha KnHeckunot smua, nopaau
Hej3nHaTa roiemMumHa.

Bo pamkute Ha 6opoBaTa Wwyma nma 125 xa npMpojeH pesepsaT 1 egykaTMBHa LWyMa cO
TOaneTy, Yelwmu, nelaykn natekn 1 natekn 3a HabsbygyBare Ha NpUpogaTa, BO KOW y>KmBaaTt

noceTnTennTe Kou ,u,oafaaT 4a rnefjaat pacuyTteHun jaI'IOHCKI/I upewmn n eCeHCkn ﬂI/ICja.

Mpobnem

<>
<>

LLiteTn Nnpean3BMKaHM O4 Cyllere Ha HopoBute

MpepacHart LpH 6op

Kopucrtena nutepatypa/dotorpadpuu

<>

WcTopwjat Ha wymarta 3a cnpevyBare Ha kpajobpexxHu katactpodu Bo LLloHan, BebcajT Ha

AreHuujaTa 3a LWyMapCTBO
https://www.rinya.maff.go.jp/tohoku/syo/syonai/pdf/kaiganzousei.pdf

LWyma oa upH 60p Ha avHaTa LLloHawn, BebcajT Ha npedekTypaTa JamaraTa
https://www.pref.yamagata.jp/documents/10138/guidebook3-4.pdf
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Cryauvja Ha cnayvaj 9: bopoBu gonx pekarta lokeHb6opum

BeTpO3aLIJTI/ITHI/ITe nojacm ce O6HOByBaaT OTKaKo 6ea owTeTeHU o4 uyHamMu

OcHOBHU nHPOpMaL MK

< Maecro: rpaa NeaHyma, npedektypa Mujarw, JanoHuja
< MospuwwuHa: 1,4 Km.

< TMepwuog Ha cagere: Okony 1600 r.

<>

HameHa: I'IonpaBKa n 3auBpCTyBakb€e€ Ha HAaCUNOT

WUcTtopuja

< KaHanort e nsrpaageH npeg okony 400 rognHu
3a BpeMe Ha [late MacamyHe, dpeyganHmot
rocnogap Ha pernoHot CeHgaw, 3a ga ro
KopwucTat 6poj0BM 1 Ce CMeTa 3a rpajexHo
HacneAcTBo BO Horata NnpupogHa cpeanHa.

< Tonemunot 3emjoTpec BO NCTOYHA JanoHwnja BO
2011 r. rv owTeTn 6OpPOBUTE APBOPEAN CO
3eMjeHn HaHoCKW, NagHaT! ApBa 1 MPTBU JpBa.

< [lo ronemunoT 3eMjOTpec HanpaeeH e naaH ga
ce NoAMWrHe HacunoT Ha pekaTa MokeHbopw
Kako mepka npoTus LiyHamu Bo obnacta. Ho,
CO uen Aa ce 3awTmTat HoposuTe ApBOpEaM, Ce

CMEeHM MeTo40T Ha obHOBa 3a 1 TMe Aa ce

3eéMart npeasna. BopoBuTe HM3M 6ea oWTEeTEHN Of, LlyHaMUTO

< Bo maj 2013 r. 6ewe nsroTeeHa ,Busvja 3a no FonemunoT 3emjoTpec Bo UCTOUHA JanoHuja

06HOBA M PEKOHCTPYKLMja Ha KaHanoT TenzaH", NpoekTV 3a 0B6HOBa ce BO Tek, CO OCHOBHA Lien
,KaHanuTte fa ce 06HOBAT KakO UCTOPUCKM KaHas LUTO Ke buae ropAoCT Ha loKanHaTa

3aegHuua”.

MeTog Ha noauramwe
< ®eyaanHunot knaH Bo CeHgaun nocagun janoHckn upH 6op npeg 400 roanHm
< To ronemunoT 3emjoTpec BO UCTOYHA JanoHuja, OaaeneHneto 3a pekun npu CeKTopoT 3a jaBHU

rpagexHu pabotn Ha npedektypata Mujarn pabotn Ha o6HOBa Ha 6opoBUTe ApBOPEAN.
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Newly constructed levee

MpoekT 3a HOB HacuN LWTO ja 3ajakHyBa 3alITUTaTa o4 LyHamu, a
MCTOBPEMEHO v WTKUTK 6opoBuTe no 3emjotpecot og 2011 r.

EdpexkTnBHOCT
< Y6aB nejcax

< 3awTuTa o4 BeTep

BkayueHocT Ha agMuHUCTpaumjaTa
< Co Hea cTonaHucyBa AreHumjaTa 3a LYMapCTBO Kako Ap>XaBHa Llyma

< MNpedekTypata Mujarn cnpoBeayBa akTUBHOCTW 3a KOH3epBaLuja 1 ynpaByBahe

AKTMBHOCTU 3a ynpaBsyBare

< 34py>XXeHMeTo 3a 3alTuTa Ha WymuTe BO HaTopu HEKONKY AeLeHnn ce rpuxu 3a boposuTe
APBOpeAV NPeEKY YNCTEHE Ha FPaHKK, TPMYLLKM U NOAPacT.

< KoHTpona Ha cywere Ha LpHWTe 6opoBu Bo fobpa cocTojba 1 npecagyBarbe Ha MAaax ApBa 3a
HWBHO 3a4yBYyBatbe.

< [pBarta WTO He ce BO gobpa cocTojb6a ce NOANOXHMN Ha CyLLeHe N MOCTON 3arPUKEHOCT Aeka
H6onecta Moxe fAa Bavjae Ha ApBaTa BO fobpa cocTojba, na 3aToa Tve Tpeba Aa ce ncevat

3aefjHO CO MpTBUTe ApBa.

MprMmeHa Kako TypUCTUUKN U APYTY pecypcur

< OpraHM3aL|,|/|ja Ha HaCTaHW 3a Aa Ce 3arno3Haat Fpall'aHI/ITe CO KaHanot

Mpo6nem

< [a ce HanpaBw banaHC Mefy MepKkuUTe 3a 3aLlUTUTa OZ LlyHaMu 1 3a4yBYyBatbe Ha bopoBuTe
ApBopeaun

< O6HoBa Ha KpajbpexHaTa cpesuHa MHTerpupaHa Bo boposute

Kopucrtena nutepatypa/dotorpadpun

Bebcajt Ha rpag ViBamypa
https://www.city.iwanuma.miyagi.jp/kanko/guide/kanko-spot.html

Bebcajt Ha npedekTypa Mujaru
https://www.pref.miyagi.jp/soshiki/kasen/gokenbori-matsunamiki.html
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Cryaunja Ha cnayvaj 10: bopoBu Ha bperoT Ha Jypmare

BeTpo3awTtuTHa Wyma nonynapHo BukaHa ,bopos ¢peHep”

OcHOBHU nHpopmMaL MK

< Maecro: obnact Jypvare, rpag Hatopu, npedpektypa Mujarn, JanoHuja

< MospwwuHa: 140 m co 38 ronemu janoHCKM LipHKM 6opoBYK
< Tepwuogp Ha cagewe: okony 1600 r.

< HameHa: 3awwTnTa o BETEP M NANMA,

<> naToka3 HamecTO CBETWUIHMK

WUcTtopuja

< Hwusarta 6oposwu apBa ja 3acaaun [ate
MacamyHe, peyganeH rocnogap so 1600 r. kora
Taa obaacT noyHana ja ce obpabotysa v TOj
[obun Hapeaba oa npedekTtypaTta LLnsyoka aa
ja 3aWwTnTK o4 BETPOT M NAnMaTa.

< TocapeHu ce Kpaj NaToT oMK pekata Hatopu u
ce no3Hatu nog nmato ,bopos deHep” 3atoa

LUITO IOKaNHUTE pubapckm BpoTuntba nanene

beHepu Ha BpBOT Ha boOpoOBHKTe 3a Aa O3HaYaT

AeKa ce BpakaaT 04, MOPETO BO

boposu pomx Jypunare

NPUCTaHULLTETO.
< OBoj apBOpes 6HOPOBM cera cTaHa TypuUCTMUKa aTpakuuja Guaejkn cekoe ApBO BO NPOCEK MMa

noseke of, 75 cM Bo aunjametap 1 25 go 30 MeTpu BUCUHA.

MeTOA Ha nogurame

< Co cagerbe Ha cagHuUM No Hapeaba Ha npedekTypata LLnsyoka

EdexkTuBHOCT
< 3awTuTa o4 BeTep 1 Navma.
< nartokas

<> 3auyyByBahe Ha npeaenor.

BknyueHocT Ha agMUHUCTpaLumjaTa
<~ Co HuB ynpaByBa bupoTo 3a pernoHaneH pa3soj Ha Toxoky, MMHUCTEPCTBOTO 3a 3eMjMLUTE,
NHPPaCTPYKTypa, TPAHCNOPT U Typu3am

< PeructpupaHa e Kako KynTypoaoLLK/ UMOT Ha rpagoTt Hatopu Bo 2007 r.
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AKTUBHOCTU 3a ynpaByBatbe

<>

SRS

<>

BupoTo 3a pervoHaneH pa3Boj Ha Toxoky usroteu MnaH 3a nogobpyBarbe Ha pekata Hatopwu co
Len Aa ce 3auvyBa ybaBMOT peyeH nejcax, kako WTo ce ,bopoBute dpeHepn” n aa ce npowmpat
HacunuTe BO OBaa JesiHuua (KBaHTUTaTUBHO NoA06pyBame Ha HacunNuTe) 3a Aa MOXe BoAaTa
6e36eaHO Aa UcTekyBa BO C1y4yaj Ha Nonaa.a.

BupoTo 3a pervoHaneH pa3Boj Ha TOXOKY ro KOHTPOAMPA U CylleHEeTO Ha BOpoBUTE U CA.
BupoTto 3a pernoHaneH pa3soj Ha Toxoky v pag Hatopw 3aegHuukm cnpoBeayBaat
NCTpaxkyBarbe 3a Aa Ce YTBPAM KONKaBWN ce KoperbaTa Ha ,60poBute deHepun” 1 koakaeu Tpeba
Aa bugart 3a Tve ga npogoskar fa pacrart.

Hema nocebHn akTMBHOCTY Ha npuBaTHM OpraHn3aunn HN NOKanHN XXUTENN.

MprMmeHa Kako TypUCTUUKN N APYTY pecypcu

< OsBa e eseH og HajronemMunTe ApBOPeEAM Ha LINHOBCKM
60poBK BO JanoHuWja 1 e NnonynapHa TypucTMyKa
aTpakuuja
< Ha BebcajToT Ha rpagoT Hatopwm e npeTcTaBeH Kako
KyNTypHO 206p0.
< TpagoT ro nsbpa kako egHo oa 100 Hajgobpun mecTa
BO Hatopwu wrto Tpeba aa ce 3auyBa 3a cnegHute
reHepauun. BopoBu deHepm Ha 3aiAncoHue
Mpo6nem
< TNpucycTtBoTO Ha HOPOBUTE Ha HacMMOT MOXe Aa buae npeuka BO GyHKLMOHMPAHETO Ha

HaCWMOT, Ha NPUMepP Aa ro OLUTETV HAaCKMMOT MpW Narake AN aa ro n3anabu Kora ApBOTO Ke
yMpe. 3aToa NoTpebHo e Aa ce oAp>kyBa dyHKLMjaTa Ha HAacUMOT, a BO UCTO BPeMe Ja ce

3auyBaat ,60poBute peHepun”.

KopucrteHna nutepatypa/dotorpadpun

Boposu gonx Jypuare, Bebcajt Ha 'pag Hatopwu
https://www.city.natori.miyagi.jp/soshiki/kyouiku/node_28152/node_85449/node_1793/node_1794/node_1840

https://www.city.natori.miyagi.jp/soshiki/kyouiku/node_28152/node_1952/node_4030/node_2341

®otorpaduja: boposun deHepu gonx Jypuare, boposu dpeHepun Ha 3aja4MCOHLLE, TYPUCTUUKO-

nHpopmatmeeH soany Victpaxum ro Hatopu

https://www.kankou.natori.miyagi.jp/kankou/340
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Cryauja Ha cayuaj 11: KanHjo Bo pamHuuaTta ToHamu

KavHjo, noBa>kHO og, 3emjaTa, 3a NPecTMXX Ha KyKaTa

OcHoBHY MHbOPMaL MK

<>
<>

Mecto: PamHuua ToHamu, npedektypa Tojama, JanoHwja
MospwuHa: noseke of 7.000 KyKu (CENCKM KYKM) CO AOMALLHW UYMW

paLLTPKaHW Ha noBpLunHa o4 okosy 200 km?

< Mepwuog Ha cagere: bopmunpaHm 6une ywTte Bo 17 Bek

< HameHa: 3aliTUTa 0/ BeTep U y6/1axyBake Ha /IeTHaTa FopeLITUHa 1 3UMCKUOT CTy/
WUcTtopuja

< Bo pamHuuarta ToHamu 3emjogenuunte ja obpaboTyBane 3emjaTa

<>

OKOJly HUBHUTE KYKM 3a Ja OArnesyBaat opu3. Bo Toa Bpeme Tne
bopmupane ,KanHjo" NAN JOMALLHW LLYMWU OKOJY CEKOja KyKa 3a

Aa ja 3alITUTaT CaMarta Kyka N XXMBOTOT Ha J'nyeTO o4 CcTtyaeHnTe

MOHCYHCKWN BETPOBM U CHEXHUTE Bypn BO 3nMa.

Og BTOpaTta NnonoBMHa Ha 19 BeK KaunHjo ce ceyart 3aToa LTO Kavnjo pacnocnann Hus
pamMHuuarta ToHan

dpnaat ceHka BP3 OpM30BMUTE NMOUHA M CE CMETANO AeKa ce

npeuyka 3a NoroaemMo NpPou3BOACTBO.

Mo kpajoT Ha BTopa cBeTcka BOjHa, MOpaAn HeAOCTUT Ha FPaZeXHN MaTepujaam noyHane aa ce

ceyar gpsarta, a o4 1945 no 1960 kanHjo ce cevene 3aToa LWITO ja 6AOKMpane CoHYeBaTa

CBET/INHA, LUTO € IOLO 3a 34paBsjeTo.

[ypwv n feHec, nopaay NPOMEHN BO CTUIOT Ha XWUBOT, MPOAOJIXXYBa ceyata Ha KauHjo.

MeToa Ha nogurame

<>

KavHjo ce npeTexHO COCTaBEeHM OZ janoHCKM Keaap, KOj caka BoAa,
a coceAHVTe OPU30BM NOAUHbA U NMOTOLM 3@ HABOAHYBakE Ce
fobap M3BOp Ha BOAA. 3acasileHu Ce, UCTO Taka, U INCTOMaAHW APBa,
6ambyc 1 OBOLLIHM 4PBa, CO LITO Ce CO34aBa Pa3HOBUAHA

KomMno3suuyuja.

Bo noHoBo Bpeme MHory KanHjo ce nHTerpupaHun Bo rpagmHute u

MpecT>keH KauHjo

nocageHu ce 6op, jaBop v apyru ApBa.

EdpexkTuBHOCT

<>

FeHepanHo, 6p3MHaTa Ha BETPOT e HamaneHa 3a okony 50% BO Hacoka Ha AyBatbe Ha BETPOT, Ha

faneunHa og 10 go 20 natm o4 BUCKMHATa Ha ApBarTa.
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MopacToT Ha TemnepaTtypaTa e HaMmasieH Bo npocek 3a 0,7-1,5°C BHaTpe n HagBop og KavHjo Bo
NeTo, a NajoT Ha TemnepaTypaTta e HamasnieH BO npocek 3a 3-6°C BHaTpe 1 HaaBop o KanHjo Bo
3nma.

XKutenute rv HaBegoa CrefHUTE MPUUMHM 30WWTO € NOA06PO Aa Cce MMa KauHjo: 3alTuTa o4,
BETEP M CHEXHU 0NyW, ybnaxyyBarbe Ha TOM/MHaTa U CTyAOT, KOPUCHU Ce 3@ MPOYNCTyBarbe Ha
BOZATa 1 BETPOT, UMOTOT € HacaeAeH OA NPeTLUMUTe, KOHTAKT CO NpMpoAaTa, NpekpaceH nejcax,

cobumparse Ha KOCTEHW W jarnOHCKM jabosika, UTH.

BksyueHOCT Ha agMMHUCTpaLjaTa

<>

<>

lpagoT ToHamu dopmmpalue ,KoMmucuja 3a 3auyByBarbe Ha AOMaLLHWTE WyMK” 3a 3a4yByBaks€e U
KOpUWCTEeHE Ha KauHjo, a rpajoT e BO CBOJCTBO Ha CekpeTapujar.

Vako nopaHO noeanHuM rM NoKpMBaa TPOLLOLMTE 3a CTONaHUCYBakbe CO KauHjo, BOBEAEH e
cucTeM Ha cybBeHUMOHMpatbe Taka WTo obaacTute WTO NoTnuvwiane ,J0roBop 3a pas3Boj Ha

3aesHuMUaTa” MoXe Aa aobuvjaT NoaapLuKa 3a TPOLLOLMTE 3a KacTpere U Cafiere CagHULN.

AKTMBHOCTM 3a ynpaByBak€e

<>

<>

3a fa ce cnpeun nafake Ha ApBaTa, HajA0bpOo e ApBaTa Aa Ce OAP>XKYBaaT Ha BUCMHA O OKOJY
15 M 1 ga bugat 4O6pPO NOTKACTPEHW 3a Aa Ce 3a4yBa NPUPOAHMOT 06ANK Ha APBOTO.
NHaycTpujaTa 3a nejcaxkHa apxmMTekTypa 1 LWyMapcKuTe Koonepawmm, o Ko ce ckaydvyBaat
[LOrOBOPU 3a OAP>KYBahe Ha KavHjo, OAp>KyBaaT paboTUAHULM 3a NogobpyBarbe Ha TEXHUKUTE.
MNocTojaT ABe opraHM3aLMmM LWTO NomMaraaTt co CTONaHUCyBarETO CO KauHjo: eaHaTta ,[pyna 3a
noAApLIKa 3a Hera Ha KaumHjo", Koja moMara co KacTpere Ha KauHjo ABanaTu roAMLLIHO, a
BTOpaTa e ,ToHaMu KauHjo knyb”, Koja rnaBHO Ce 3aHMMaBa CO YNCTEHE Ha /IMCja U pa3MeHa Ha

MHPopMaLUK 3a KauHjo.

MprMmeHa Kako TypUCTUUKN U APYTY pecypcu

<>

<>

My3ejoT Ha cena oa pa3bueH Tvn Bo ToHaMu ce Haofa BO 'pag ToHamu v v egyumpa
noceTuTennTe 3a UCTOpUjaTa Ha PErMOHOT, MOYETOLUTE Ha CENOTO U KauHjo.
lpas ToHaMu opraHmsmnpa Typu HU3 JOMaLLHUTE LWWYMU 33 YUEeHUUM O OCHOBHUTE U CpeaHuTe U

ydymnnnuwta h HUBHUTE POAUTENN.

Mpo6nem

<>

anI‘-II/IHI/ITe Ce pas3sinkyBaaT CO TeK Ha BPEMETO, HO BpeAHOCTa Ha AOMaLUHUTE LWYMK 3a

XKUtenmte ce CMEHN K KaI/IHjO cera ce noJjieka Bo onarame.

KopucreHa nutepatypa/Pportorpadum

Bebcajt Ha Ipag ToHamu https://www.city.tonami.lg.jp/info/45902p/

Bebcajt Ha komnaHujaTa Nine sketch co. https://www.9sketch.com/archives/2477

BebcajT Ha My3ejoT 3a cena o4 pa3bueH Tmun Bo ToHamu https://sankyoson.com/about/
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Cryauja Ha cayudaj 12: lomawHu wymm Bo A3yMUHO

BewTtaukn co3gajgeHn WwymMmum Ha UMOT Ha NpPUBATHA KyI'(M

OcHOBHM NHpopmMaLmn N

< Mecrto: I'pag AsymunHo, npedektypa HaraHo, JanoHuja

< NospwwuHa: Lymn Ha HAMBUAYANHM KKK

< bpojoT Ha eBUAEHTMPaHM AOMaLLHM LWYMU € Kaj 55 AoMaKMHCTBa.
< TMepwuog Ha cagere: 1200-1890

< HameHa: [Ja ce 06e36ean npujaTHa CpesanHa 3a XX1BOT
WUcTtopuja

< Bo 2008 r. 6ele ocHoBaH [NpoeKT 3a JOMALLHW LWYMWU K UCTOPUCKMOT FPaACKM Nejcaxk of,
rpafaHun Jo6poBOLM KOV Bune BKAyYeHM BO akTUBHOCTM 3a 3aLUTUTa Ha JOMaLUHWTE LWyMK
Kako nogApLuka Ha BaacTiTe BO npedeKkTypaTta 3a pa3Boj Ha NMPesenoT, COo e Aa ce 3alTuTaTt
KopucTaT JOMaLUHUTE WyMn BO A3yMUHO.

< TpoeKTOoT He e camO 3a 3alTuTa Ha AOMaLLHWTE WYMW, TyKy copaboTyBa 1 CO BAacTuTe BO
npedekTypaTta 1 apxMTEKTOHCKMTE 34PY>KEeHMja 3a Aa Ce co3jaje rpaj Wro Hajaobpo Ke ru
NCKOPUCTN NCTOPUCKNTE acMekTw.

< 0Oa 2009 r. npoekToT ogp>xyBa ,Popym 3a JOMaLLHMU
LWYMKN” CO Npe3eHTaunmy 3a MOMEHTaNHMOT CTaTyC Ha
AOMaLLHUTe WyMK 1 CTYyAnn Ha caydaj. 30-40 anua ja
noaAp>KyBaaT oBaa aKTUBHOCT.

< TMpoekToT gobun cybBeHumja o GOHAOT Ha
npedektyparta HaraHo n o6jaBun 6poypa ,JomalHn
wymu Bo AsymmHo” Bo Mapt 2011, koja coapxxu

I/I3BeLIJTaj 3a aKTUBHOCTUTE BO NepnoaoT o4 2,5 rognHn.

PernoHort ce CcOOou4yBa CO CUAEH CeBEPEH BETEP M a0
NPUHOC JomaluHa wyma Bo A3yMUHO

MeToa Ha nogurate
< TNoeavHum cagene OKONYy HUBHUTE AOMOBU

< BwupoBute gpBa WITO ce cagaT Kako AOMALLHW LWYMU Ce janoHCKN YeMMpec, jJanoOHCKM Keaap v

Apyru.

EdekTnBHOCT

< Wma dyHkuwmja 3a 3awT1Ta OZ BETEP, CHEr U peryanparse Ha X1BoTHaTa cpeanHa
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< HajBaxxHa ynora e fa ce 3alWITUTUN KyKaTa OZ CTYAEHWOT BeTep BO 3uMa. Bo neto wymarta ru
CnpeyyBa COHYEBUTE 3pauy Aa nafaaTt AMPEKTHO Ha 3eMjaTa, Co WTo ce GopmMumpa CeHka.
Bo3ayxoT WTO e n3najeH BO ceHkaTa NOTOa BAeryBa BO KyKaTa W co3zaBa npuposeH edekT Ha
pa3fnajyBare. Ha 0BOj HauMH WymuTe NpaBaT NpujaTHa CpeanHa 3a XMBEEHE 1 BO IETO N BO
3Ma.

< ViceueHuTe apBa ce KOPUCTEHWN KaKO rpajexxeH Matepujan, nagHaTuTte ancja ce Kopuctene Kako

OrpeB BO OTHMLUTETO, a NenenTa ce Kopucrtena 3a fybpere Ha HUBWTE U TpajguHHUTE.

BksyueHOCT Ha agMMHUCTpaLjaTa

< Tpaa A3ymMrnHO nma ynora Ha cekpeTtapujat Ha [1poekToT 3a AOMaLLHM WYyMK U UCTOPUCKMOT
rpaackm nejcax.

< Tpagot obe3benysa cybseHumja og 100.000 jeHn no Gopym Kako MOMOLL 3a NOAMUPYBaHE Ha

TpoLLOLMTE 3@ OpraHm3npare Ha PopymoT 3a AOMaLLHW UYMW,

AKTUBHOCTM 3a yripaByBame

< Bo 2011 r. npoekTOT ja 3ano4YHa nporpamMara 3a NoAApLIKa Ha AOMAaLLHWTE WYyMMK CO Lien aa ce
3a4yyBa NPejcaXkoT CO AOMALLUHMTE WYMW 3aeHO CO rosiemM H6poj Ha rparaHu.

< [JobpoBonuu BkIyYeHN BO NPOEKTOT I cobupaat v umctat nagHaTmTe ucja egHall nam

JBanaTtu roAuLIHO.

MprMeHa Kako TYPUCTUUKN U APYrn pecypcu

< [JoMalwHuTe WymK, KON NMOHEeKOoraLl ce BUCOKM 1 noBeke o4 20 M, ce paluTpKaHu HU3
paMHUMLUTE UK Ce TPYNMpPaHN BO cenata, Co WTO npasaT YHMKaTeH nejcax co CeBepHuTe
NAaHWHN BO NO3ajAnHa.

< 3aTo0a AOMalLHUTE LWYyMU Ce BaXKEH eNeMEHT BO MejcaxkoT Ha A3yMWUHO 1 ce NO3ULMOHUPaHK

Kako TypUCTUYKM pecypc.

Mpo6nem

< Cnopeg pe3yntatute o aHKeTaTa CipoBejeHa Kaj CONCTBEHNLMTE Ha AOMALUHW LWyMU, OKONY
90% oga ncnuTaHUuuUTe M3jaBuae geka ,JOMallHaTa WyMa e BaXkHa KOMMOHEHTa Ha nejcaxkoT BO
A3ymunHo", a okony 70% m3jaBune geka bu cakane fa rv 3agp>kat BO MOMeHTanHaTta coctojba,
nako Toa e ronemo ontoBapyBame. O apyra ctpaHa, 25% o4 aHKeTMpaHUTe ouyekyBaaT jaBHa
NoAApLIKa 32 HUBHO OAPXXYyBake.

< OBa ykaxyBa feKka 0Ap>KyBareTO Ha AOMaLLHUTE WWYyMWN HOCK OfpeseH ToBap.

KopucreHa nutepatypa/Pportorpadum

JlomalHn wymm Bo A3yMUHO, BebCajT 3a nejcaxkoT BO A3yMUHO
http://keikan-azumino.net/

MpoeKT 3a AOMaLLHUTE LWYMWU U UCTOPUCKMOT Tpasckun nejcax, ,/I3BewTaj 3a goMaLlHMTE LWyMKn BO

AzymnHo”, 2011
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Cryauvja Ha cnayuaj 13: Betpo3awTuTtHa wyma Bo TOUMHOKM

ﬂ,pBope,q o4 LpBEHN 60pOBV| LUTO ' WUTUTU NOJINHbATa Ha XKUTeJInTe

OcHOBHU nHPOpMaL MK

< Jlokauuja: obnact ToumHokw, rpag Pyummm, npedbektypa HaraHo, JanoHuja

< TMNospuwwuHa: 58 agpsa

< Tepwog Ha cageme: 1789-1800

< HameHa: 3awTnTa Ha NoavHaTa

WUcTtopuja

< Bo perMoHoT nmasno CUNHN ceBepHM BETPULLTA U cnab NpuHOC.

< Mery 1789 n 1800, cenoto goctaBua0 bapare J0 TOrallHWTE JOKaJHW BAacT BO TakalivMa Aa
ce NoAMWrHe BeTPO3alUTUTEH NOjac Haj CenoTo.

< LipBeHunTe 60poBM WTO BMAe NocaseH 3a 3aWTnTa og BeTep cera nmaat okony 200 roguHun u

yLUTE Ce OZ/IMYeH BETPO3aLUTUTEH Mojac.

JanoHckn upBeHn 60poBM BUCOKU
noeeke oa 20 m

BeTpo3alTMTeH Nojac NocaAeH 40K JanoHckn upseH 60p co aAnjameTap Ha rpagHa
Kowy-kanao natot BMco4MHa o noeeke og, 100 um



MeToa Ha nogurame

< Bo BeTpo3aWTUTHMOT Nojac € NoCaseH janoHCKM LipBeH 6op.

< OBOj BeTpO3aLUTUTEH MNOjac € NocTaBeH BepTUKanHo Ha Kowwy-kanao natot, Bo Hacoka 100 m og,
MCTOK KOH 3anaa.

< WcTouHarta cTpaHa e nocageHa Ha 160 m oz ceBepo3anagHaTta rpaHuua Ha cenoto. Bo oBoj
nojac uma 35 gpsa nosucokn o 20 M 1 gnjameTap Ha rpagHa BucounHa oa 140-240 cm.

< Ha 3anagHaTa cTpaHa HanpaBeH e Hacun o4 45-50 M, koj e Wwnpok noeeke o 10 M Ha BPBOT 1 €
BMCOK 2 M. BETpO3alWTUTHNOT nojac 3acaseH Ha OBOj Hacun uma 14 apBa co AnjameTap Ha

rpagHa sBucoumHa og 160 go 250 cm.

EdpexkTnBHOCT

< TNopobap NPMHOC Ha OPU3 U APYTU KYATypU

BknyueHocT Ha agMuHUCTpaumjaTa

< Bo mMomeHTOB noKanHaTa BAacT BO rpagoT OyLmmmn He e akTUBHO BKJIyYeHa.

< Opg apyra cTpaHa, OBOj BETPO3aLLTUTEH NOjac € NPOoriaceH 3a KyATypOoaoLLKM UMOT o4 paa
®yummu, Taka WTOo cekoja paboTa, Kako NOTKaCTpyBake, MOpa OZHarnpes Aa ce npujasu BO

rpagor.

AKTVMBHOCTW 3a ynpaByBate

< JlokanHuTe XnTenn pefoBHO v KacTpaT rpaHKu1Te, ja kocaT TpeBaTa, UTH.

MprMeHa Kako TYPUCTUUKN U ApYrn pecypcu

< OBoj BeTpo3awTuTeH nojac bewwe npornaceH og lpag PyLmmMu 3a KyATypoOaoLLKM UMOT

< Hema nHdopmaTtnsHa Tabna co nogatoum 3a nctopujata U NOAUraHETO Ha BETPO3alTUTHaTa
WyMma 3a Ja MOXaT NaaHuHapuTe 1 Apyrute M1MHyBaum Ja ce 3arno3Haat co Lwymarta.

< Martepujannte nsnoxeHn Bo ApxeonoLKnoT My3ej Naoumpn coapxxaT onuc Ha OBOj

BETPO3alUTUTEH Nojac.

Mpo6nem

<> Hema no3ntneHwU YEKOPU 3a 3a4yByBaHlh€ Ha BETPO3aLUTUTHUOT nojac.

KopucrteHna nutepatypa/dotorpadpun

BeTpo3awTtutHa wyma Bo TOUnMHOKK, BebCajT

https://www jinriki.info/kaidolist/koshukaido/tsutaki_kanazawa/tochinokikazayokebayashi.html

36


https://www.jinriki.info/kaidolist/koshukaido/tsutaki_kanazawa/tochinokikazayokebayashi.html

Ctyaunja Ha cnyudaj 14: CaHTomMe HOBa obpabotamBa 3emja

MHoBaLwm BO MCKOPHCTYBatbe Ha 3eMJULLITETO CO Koja AVIBUTE MPEA/N ce TPaHCPOPMMpPaHM BO NO/MHA

OcHOBHU nH$popmaLmm

< Maecro: rpag Mujown, obnact Vipyma, npedektypa Cantama, JanoHuja

< MoBpwwuHa: 5 xa, BKNyUNTENHO 3eMja CO Hacenbu, obpaboTamea 3emja 1 LWyMK
< Tlepwuog Ha capere: 1694
< HawmeHa: ga ce f06ure onkpy>xyBare MOroAHO 3a 3eMjOAENCTBO

N XXUBeeHEe 1 NOKPaj TeLLKNTe MPUPOAHM YCIOBW.

Wctopuja

< 3emjata 6buna MHory janoBa, co cnab npucrtan Ao BoAa, noysata buia NoOKpreHa Co BY/IKaHCKM
nenen LITO IeCHO MoXe Aa buae passyBaH, CO CUIHM BeTpuwTa 1 6e3 LWwyMa WTo Ke ro 6aokunpa
BETPOT.

< Bo 1694 r. TorawHmnoTt dpeyganeH rocnogap novHan ja ja passmaa obsiacta 3a ga rv HagMUHe
HenoroaHuTe ycnoBuM 1 Aa ja TpaHchopmumpa Bo borata 3emjosencka 3emja.

< Co oBWe Hanopu PernoHOT NpepacHas BO 3eMjOAeNCKN PErMOH, HO CO BP3MOT EKOHOMCKM pacT
no 1965 r., HaceneHmeTo ce 3rofemuno n ypbaHunsaunjata HanpeayBana, Co LITO Ce HaMmanuna
MOBPLUMHATA NOA LWYMW U KYATYpW.

< Bo momeHTOB 0bnacTa e 3awTuTeHa kako ObiacT co KoHTpoampaHa ypbaHusaumja n Obnact 3a

yHanpezyBare Ha 3eMjOAe/ICTBOTO, Taka LUTO HeMa rosemMa NpeHaMeHa Ha 3eMjULTETO.

<>

Bo 1979 r. obnacTa e npornaceHa 3a UCTOpMCKa JlokaLmja 3a Aa ce 3a4yBa Npejenor.

<>

Bo 1993 r. co TexHnuka copaboTka Ha JILUA, BoBeseH e metosoT CaHTOME of Ynne 3a 3awTmTa
Ha NoaukaTa o4 ae3epTudukaLimja, Co KOj 3emjoaesncka 3eMja ce NocTaByBa Merfy LLyMW Kako BO

CEeHABMNY.

MeTopa Ha nogurame

< Co 0BOj pa3BOeH NpoeKT, 3emjaTa belue nogeneHa Ha
ctaHbeHa 3emja, obpaboTamBa 3eMja 1 0bMYHa LWyMma LITO
Ke ja WTWTW 3emjaTa 04 cuaeH BeTep. 3emjaTa 3a efHa KyKa

6una fonra n TecHa, wWunpoka 73 M a goara 682 M, a cekoja

napuena 6una npubanmxHo 5 xa. Kykata 6una nsrpageHa
CBPTEHa KOH MaTtoT 1 ONKpPYy>XeHa o 3acajeHu ) ;
. Ypep,yBal-be Ha 3eéMjaTa OKOJly JOMAaKMHCTBOTO
ApBa (pe3vjeHumjanHa LWyma).
< CnpoTMBHMOT Kpaj Ha 3emMjaTa e MellaHa Wwyma (0buyHa Wwyma) a 3emjata Mery
pesvgeHumjasHaTa Wwyma n obnyHata LWyMa ce Kopuctena 3a OArnesyBare Ha Kyntypu. Ha

MeraTa Mefy obpaboTeHaTa NouBa v cocejHaTa NoyBa buna nocageHa Aojunja Uav YajHo APBO.
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Pe3ngeHuwnjanHa wyma Bambyc, janoHCKM 3uM3eneH Aab, janoHCKa 3e/1KOBa

rpaHMua co obpabotanea 3emja Jojumnja

O6uyHa wyma Man gab, CmantyT Aab, janoOHCKM CTUPAKC
EdpexkTnBHOCT

< OBa ce GyHKUNNTE Ha Pa3INYHUTE BUAOBU 3eMjULLTE.

® PesygeHUMjasHUTE LWYMW LITUTAT OZ BETEP U NECOK.
® bambycoT e OTMOPEH Ha 3eMjOTPECHU MOPaAAM CUJIHUTE KOpewa, a Cce
KOPWCTL 3a n3paboTka Ha PasNNUHU NPOU3BOAM.

Pe3sugeHuunjanHa ° 6 6
Lyma aroHCKWOT 3uM3eNieH Aab ce KOpUCTU 3a U3paboTka Ha pauki 3a
3eMjoAenckn anaTku, a N10AOBUTE Ce KOPUCTAT 3a jafileHte BO BOHPEAHM
cUTyaumu.
® JanoHckaTa 3e/KOBa Ce CaAW KakKo rpajexkeH matepujan
Mera Ha ® JKuBata orpaga ciy>Xwu 3a 3awTuta oj BeTep
obpabotanBa | ® [lo gojumjata, ce KOPUCTENO YajHO APBO KaKO XMBa Orpaja, a oBa

3emMja APBO MMa BPeAHOCT M Ha Nas3apor.

® (OO6uyHata WwyMa WTUTK Of BEeTEP M Mecok.

® /[IpBata ce Kopwuctene 3a orpes v komnocT. [lagHatuTe aucja ce

O6uyHa wyma cobupane BO 31MMa 3a Aa Ce NpaBM KOMMOCT, KOj MOTOa Ce CTaBan Ha
nosaukata 3a Aa ce pobue gobpa nousa.

®  JanoOHCKMOT CTUPAKC Ce KOPUCTeN 3a KOALM.

BkayueHOCT Ha agMUHUCTpaLumjaTa
< TMpeaenot e 3aWTUTEH Kako UCTOpUCKa SIoKalmja o npedekTtypaTta Cantama.
< 0Op 2020 r. I'pag Mujowmn obe3besyBa cybBeHUMN 3a 360jkn 1 OOHOBA Ha pe3naeHunjanHmTe 1

0b6MyHUTE WymK.

AKTMBHOCTU 3a ynpaBsyBare
< 3emjaTta e BO NpmBaTHa COMCTBEHOCT, Na 3aToa € 1 ynpaByBaHa O NpuMBaTHU AnLa.
< ,CoBeTOoT 3a KOMMOCT OZ NagHaT! IMCuja 1 NPOMOoLMja Ha 3eMjoAeICKOTO HacneaCcTBo” ce

3aHMMaBa CO KOMNOCTNpPaHe Ha nmcjaTa nagHaT BO obunyHata wyma.

MprMeHa Kako TYPUCTUUKN U ApYrn pecypcu
< Martepujanute 3a CaHTOMe HOBa obpaboTamea 3emja rn ogpxxysa paga Mujown n

npedekTtypata Cantama 1 MoXarT Aa ce HajaaT Ha HUBHUTe BeO CTpaHW.

Mpo6nem

< [a ce cnpeuu ypbaHu3aumjata n ja ce 3avyBa NpeaenoT Co AOJaBake Ha HOBW BPEAHOCTM KaKo

eKOoJIoLLKa efyKaLuja v TYpPUCTUUKN pecypcy.

KopucteHu matepujann/Pportorpadum
CaHTOMe HOBa 0bpaboT/MBa 3emja, MpornaceHa 3a UCTopucka nokaumja og npedektyparta Cantama,

oduumjanHa Beb ctpaHa Ha Mpag Mujowun,

https://www.town.saitamamiyoshi.lg.jp/kanko/rekishi/santomeshinden.html

NokaneH wymckn npegen, BebcajT Ha JlabopaTtopujaTta 3a Ni1aHMpare 1 A1M3ajH Ha LWYMCKU Npeaenu

npv YHWBEP3UTETOT BO TOKMO https://www.fuuchi.fr.a.u-tokyo.acjp/Ifl/report/1999santome/report.html
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Cryaunja Ha cnyudaj 15: KonHeH BeTpo3alwiTMTeH nojac Bo Jaunmara

BeTpo3aLLTVTHU Nojacy MOAVIHATU OA, NMPETLWATE 3a A Ce 3aLUTUTAT MOCEBMTE Of, OLLITETYBaH:a OF, BETPOT

OcHOBHU nH$popmaLmm

< Mecrto: rpag Jaummarta, npedektypa Ymnea, JanoHuja

< MospuwwuHa: 179 xa

< TMepwuog Ha cagewe: og 1951 go 1955

< HameHa: ga ce 3awWwTmTaT NOCEBMTE OA OLUTETYBakba Of, BETPOT

Uctopuja

< TMpedekTypata Ynba Bo 1940 r. ja pa3Buna obnacta Kaje LUTO Ce Haofa OBaa KOMHEHa

BETPO3alUTUTHA LWyMa KakKo Aen O NPOeKT 3@ pa3Boj Ha 3eMjOAeNCTBOTO, Kaje LITO 3emMjaTa ce
obpaboTyBana 3a Aa ce 3ronemMmmn NPon3BOACTBOTO Ha XpaHa NpPeKy perpyTvparbe Ha MHOTY HOBMU
JoceneHnum.

BucopamHuHara Lnmoyca, 3aegHO o rpagoT JauMmauu, nma CMAHU BETPOBW NpeKy LenaTta
rofMHa, a 0cobeHO Ha NpPOoJET, Kora jyrosanaZH1oT BeTep NOHeKoral Moxe Aa focturHe n 20
M/CeK.

MNopaan cMnAHMOT BeTep, MoYBaTa Ha HMBUTE CO Aebenn HaHOCK Ha By/IKaHCKa nenen ctaHana
CyBa, a buaejku 3pHUaTa buie MHOry CUTHW, BETPOT Bp30 rv pasHen. Vcto Taka, buaejkn
nyeHunuaTta 6una rnaBHa Ky/aTypa BO Toa Bpeme, yectonat buna owTteTyBaHa U KpLleHa of,
BETPOT.

3aToa nmuaTa WTo Toraw ce gocenune pabortene 3aefHO 3a Aa NOAUTHAT LWYMK OKONY NOUHbaTa

3a 3allTUTa Ha nocesnTe O BETPOT.

KonHeH BeTpo3awTuTeH nojac Bo Jaunmara

MeTop, Ha nogurame

<>

<>

MNpBo 6une nocageHn 60pPoOBK, KON MOXKaT Aa pacTaT BO MAMUTKA NOYBA, a MO MOoBeKe oA AeceT
roavHuW, Nog 6opoBuTe 6MN NOCaZEH janOHCKN Keaap.
Ha oBOj HaunH e popmmpaH nonesawTmTeH nojac Wwupok okony 20 M, COCTaBeH 04 jBa peja

6op ¥ janoHcKkK Keaap.



< JlokanHata Wymapcka MHAYCTpWja ro KOPUCTM OBOj METOZ 3a NoAUrake Ha LWymMmn Bo obaacTa co

JIOWN NOYBEHUN OCOBUHM.

EdpexkTnBHOCT
< Co noaurare Ha BETPO3aLUTUTHUTE MOjacu ce 3alTUTUAe NoAnhaTa, a lpag Jaummara craHa

€/leH Of1 BOAEUKMNTE 3eMjOLENCKM PEOHN BO NpedekTypaTa Ynba.

BkayueHOCT Ha agMUHUCTpaLumjaTa

< Co oBaa BeTpoO3alITUTHA WYyMa ctonaHncysa OaaeneHneTo
3a CTOMNaHWCyBakbe CO WyMn Npu MrUHUCTEPCTBOTO 3a
3eMjofencTBo, LWyMapcTBO 1 pnbapcTBO BO npedekTypaTa
Ynba.

< MNpedekTypata Ymba ja npornacu 3a BeTpo3aLlUTUTHa LWyMa

BO Jauumara.

3Hak aeka ce paboTu 3a

3alUTUTEHa LWyMa

AKTMBHOCTU 3a ynpasyBame
< ConcrBeHMLMTE Ce 3aJ0/IKEHM 3a CeYEHE W KacTpere Ha ApBaTa.
< TNpedekTypaTta e 3af01KeHa 3a NpPeBeHLMja OA WTETHULM 1 BonecTn 1 casere Ha ApBa Kako

3aMeHa Ha ncedeHuTe ctebna.

MprMmeHa Kako TYPUCTUYKU N APYTY pecypcu

< KonHeHWTe BETPO3aLUTUTHW LYMUN 1 NOAWNHATa CO KMKMPWUKM BO rpasoT Jaunmara 6ea nsbpaxu
3a U3BOHpejeH npeaen npu VctpaxyBameTo 1 CTyAunjaTa 3a 3aluTuTa Ha KyATypOOLLKK
npeAenu NoBp3aHu CO 3eMjoAe/CTBOTO, LYMapCTBOTO 1 PUOONOBOT, CNPOBEAEHN OF

AreHLmjaTa 3a KyNTypOJIOLKN paboTw.

Mpobnem

< KoHTpona Ha 6onectu 1 WTeTn of NHCEKTW.

< TloTpebute o KOMHEHM BETPO3ALUTUTHW LWWYMWU Ce
HamanyBa nopajun NpomMeHa BO raBHUTE KyATypW LUTO ce
OArneayBaart, HanNpPeAOKOT BO 3eMjojesickaTa TeXHONOorunja 1

NMpeHameHa Ha 3eMjOAeNCKOTO 3eMjULLTE 3a APYrM HAMEHM.

< ﬂ,a ce NOoCTnrHe KOHCeH3yC 3a KOH3€pBaLI,l/Ija Ha KOMNHeHunTe

. KonHeH nonesawtuteH nojac n
BETPO3aLUTUTHWM NOJach Nopagn HMBHaTa BPEAHOCT Kako NOMNHba CO KUKUPUKN BO

Ky/NTYpPOJIOLLKWN Npeaenu. Jaunmara

KopucreHa nutepatypa/Pportorpadpum
Cropwuja 3a KONHeHW BeTpO3aWTnTHU Wwymmn, CeBepHa KaHLenapwvja 3a LWwymapcreo, BebcajT Ha

npedektypa Ynba
https://www.pref.chiba.lg.jp/rj-hokubu/kanrika/hoan-bouhurin.html
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Cryauvja Ha cnayuaj 16: Kpajbpe>kHa wyma 3a KOHTpo/a Ha epo3uja Bo LLoHaH

Co HOBMOT CTUJ/ Ha BETPO3aLUTUTHM NOjacu Ke ce BOBEAAT LUMPOKOJIMCHM ApBa U 60poBum

OcHoBHM UHdOpMaL MK 4
< Mecrto: rpag ®yyncasa, npedekTtypa KaHarasa, JanoHuja

MoepwwuHa: 11,4 KM fOMKMHA U NOBPLUMHA o4 85,2

¢
< Tepwogp Ha cagere: 1928 — 2006
<>

HameHa: fia ce cnpeyn MOpPCKMOT BETEP U pPa3NeTaHNOoT Necok 3a pypaseH pasgoj

Uctopuja

< Cekoja rogunHa, of OKTOMBpPUY A0 Maj, bperot LLoHaH Tpnen
rofleMu LUTeTU Ha KyKUTe 1 natuwiTaTa BO KpajopexxHNoT aen
nopasu MOPCKNOT BETEP W Pa3/ieTaHNOT Necok.

< Bo 1928 r. kako gen o4 NPOeKTOT 3a NpOC/aaBa Ha JoafaHeTo Ha

nmnepatopot LLoBa Ha BiacT, n3rpaseH e nat Bo npedekryparta |
Kpaj6bpe>xkHa wyma 3a

KOHTpO/a Ha epo3uja BO

yHanpeau pa3BojoT Ha KpajbpexHaTta obnacr. LLloHaH

3a ja ce nogurHe wyma 3a KOHTpPOJ1a Ha epo3V|jaTa n aa ce

< Ho, 3a Bpeme Ha Btopata cBeTcka BOjHa, LUyMaTa NMoBeKe He ce OAp>KyBasia M Taa ce YHULITMAA
nopaan UCKonyBake Ha KopehsaTa U HesleranHa ceya buaejkn Mano HefoCTUT Ha FOPUBO.

< [erpagaunjata Ha WymMuUTe 3a KOHTPOA Ha epo3ujaTa 3HaUYUTENHO BAMjaesa BP3 OKOHaTa
3eMja, a NpeTcTaByBasa M Npeyka BO cO0H6paKajoT nopaam pasnetaHnoT Necok.

<> 3aToa no BOjHaTa NOYHaNo NowymyBake. HoO nopagun yectute WTETM NPean3BMKaHM O CyLUN 1
TajdyHW, MHOTY LpHM 6OPOBK N3yMpene.

<~ Bo 1965 r. kako oaroBop Ha wretuTe, ekcrneptute og M3LLP, EkcnepumeHTanHata cTaHuLa 3a
LyMapcTBO BO NpedekTypaTa, 1 YHNBEP3UTETOT BO TOKMO Jane HaCOKM 3a NOLIYMYyBare U
ynpaByBaHe.

< Torauy, co uen fa ce co3aaje NOBEKeCN0jHa LWyMa CO Cafilerbe Ha 3VM3e/1eHN LUMPOKOANCHM
ApBa 3aefHO o UpH Hop, cNnpoBeseHN ce eKCepuMeHTaNHN Cajerba U NPaBeHu ce Hanopw 3a

06HOBa Ha WyMuTe 3a KOHTpoAa Ha epo3ujaTa. Cera wymuTte 4o06po HanpesyBaar.

MeTop Ha noauramwe

< buaejkum 6perot LLIoHaH e TeceH 1 3pHLaTa NecoK ce CUTHW, BpaHOBUTE N MeCoKTa CUAHO AyBaaT
KOH LUYMWTe 3a KOHTpoAaa Ha epo3ujaTa. Co pacTereTo Ha NeCOYHM TPEBU 1 CO NMOCTaByBakE Ha
orpajwu 3a KOHTpOJia Ha epo3ujaTta ce co3zaBa NomMasKy pas/ieTaH BeTep, @ BETPO3aLUTUTHM
MPEXW Cce NOCTaBeHM 3a fa ce MOMOrHe BO PacToT Ha LuymMaTa.

< LlymaTa ce npoTera BO TeCeH Mnojac, HO ce COCTOM 04, BKYNHO 15 pa3nnyHun BMAOBK gpBa CO
pa3/fivyHa roneMmHa, BKIyUYnTENHO W LpHa CMPEeKa, M € MHOTy OTNopHa Ha 60NeCcTu 1 MHCEKTU K

O4pP>XyBa BUCOK CTEMNEH Ha 3allTUTa O4 pa3neTaHMOoT NecokK 1N BETEP.
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Mpexa 3a KoHTpona
Ha epo3uja

Orpaga 3a
KOHTpO/ia Ha

epogvja_| g |
[0
E | rpmywkn [Jen co ppBa [len co gpBa )
peBHart gen c | Tobupa JanoHcku upH 6op = JanoHckm LpH 6op Pesnaenuwnjanen
janoHcka ocTpuka § wapuH6an Jan0Hc[<v| nasop C Jan0HC|_<M nasop aen
bepmyacka Tpesa | 5 UTH. Dz_:l_phnlph_yllum quhmphyllum
[ teiismannii nTH. teiismannii uTH.

KoroHcka TpeBa

EdekTnBHOCT

< LymunTe 3a KOHTPOIa Ha epo3njaTa Ce Ba>KHW 3e/1eHM MOBPLUMHM LITO NpUAOHeCyBaarT 3a
yb6aBMOT nejcaxk BO OBOj KpajbpexkeH PErnoH, a 04 HMB Ce OYEKYBa Aa U3BPLLYBaaT Pa3NyHu
bYHKLUMM, KaKo 3aLlTWTa OZ BeTep, 3aLliTWTa Of pas3fneTaH necok, ancopruuja Ha jarnepos,
ANOKCUA, HaMalyBah€ Ha 6yt-|aBa, cnpedyBame Ha WNpPEHE OoraH npn noroaemMum KaTaCTpOCIDVI n

ybnaxyBatbe Ha WTeTUTe 0Z LyHaMW.

BKﬂy‘-IeHOCT Ha aAMVIHI/ICTpaLI,I/IjaTa

< CronaHwucyBa KaHuenapwjaTta 3a rpagexHuuteo Ha Pyuncasa, npedektypa KaHarasa.

AKTMBHOCTM 3a ynpaByBate

< TocTaByBatbe Ha Orpaan 3a KOHTPOa Ha epo3uja: eAHOCTaBHM UHCTaNaLmMu LWTO CrpeYyBaaTt
ABVKeHe Ha MeCcoKTa U M1 WTUTaT NecoUYHNTe TPEBU 1 ApBa.

< TMocTaByBahe Ha BETPO3ALITUTHM MPEXM: 3a 3aLUTUTA Ha LWYMUTE 3a KOHTPOJIa Ha epo3uja O4
pa3NeTaHNoT Necok v Cosl, 0BUYHO BMCOKM 3 A0 5 MeTpK, Kov ce nonpasaat no notpeba.

< [Moawvrarbe Ha Wyma: pacTerbe Ha CafHWLM, CaZierbe, MPOPeTUyBatbe, KaCTPeHE, CeUetrbe
NacTapku, KOHTpOAa Ha BoIeCTu, ceuetrbe MaeBeN Ce NpasaT COrlacHO PacToT Ha ApBaTa.

< Muetbe Ha ncjaTa Ha ApBaTa: Ce KOPUCTU KaMUOH CO NMPCKaKM 3a MUEHE Ha NMEeCOK U CON O4

nvgjara.

MprMmeHa Kako TYpUCTUUKMU N APYTY pecypcu

< Vwma uyeTmpu ogmopanuiita 1 nelaykuy nateky BO LymaTta 3a KOHTpOa Ha epo3uja. Vima u
Be/JIOCUMNesCcKa naTeka Ao/ KpajbpexkHaTa Lyma.

< WcTo Taka vMa v y6aBu NpUpPOAHN MeCTa ¥ TypPUCTUYKM aTpakuuu, kako KaHaraea KauraH

napKoT.

Mpo6nem

< KoHTpona Ha kpajbpexxHaTa epo3uja

KopucrteHna nutepatypa/dotorpadpun

LLlyma 3a KOHTpOsia Ha epo3uja, BebcajT Ha Bnactute Bo npedektypata KaHaraBa,
https://www.pref.kanagawa.jp/docs/ex5/saborin/index.html
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Cryauja Ha cnyuaj 17: BeTpo3awTuteH nojac og Kamenuu Ha octpoBoT M3y-owmma

IMHory aKTViBeH BETPO3aLLTUTEH MOjac 3a JbybuTenTe Ha LIBEKE, 3a NPOV3BOACTBO HA MadJ1o, jar/ieH, UTH.

OcHOBHU MHbOpMaL MK
< Maecro: octpoB N3y-owmma, Tokno, JanoHuja
MoBpLlMHa: Ha OCTPOBOT pacTaT MPUBAMXKHO 3 MUINOHN KaMenunm

<>
< Mepwog Ha cagerbe: npeg noseke og 200 roanHW A0 AeHec
<>

HameHa: 3awtnta oz BETEP, NPOM3BOACTBO Ha Mac/io Of Kamenvja

Uctopuja

< Kamenuute pactat Ha ocTpoBOT V3y-owmnma ywTte o4 saMHUHa nopaawn b6aarata kamma u 4ob6po
ApeHVpaHaTa NoYBa WTO COAPXM BYIKAHCKW Menen, NorogHa 3a KaMmeanu.

< 3a fa ce U3BaAM MacaoTo, CUTe JpBa OCBEH Kamenuute bune nceyeHu, co WTo ce dopmmpane
WYMU U/VAN NNAHVHW Of, KaMenuw.

< WcTo Taka, cTebn10TO Ha KaMenvja € CUHO M eNacTUYHO U MOXKE Aa U3APXKM CUEH BeTep U
Cyla, Na 3aToa ce NocajeHn Ha OCTPOBOT M3y-olwnma 3a 3aLTvTa Of BeTep 1 Kako MefHULM
Mefy cocegHuUTe obnacTu.

< Bo mMomeHTOT Ha V3y-owmnma pactat okoay 3 MUANOHN KaMenun 1 sbybutennte Moxe aa

Y>XKnBaat BO HMB Ha LenOoT OCTPOB.

MeTopa Ha nogurame

< Ha octpoBot V3y-ownma TajpyHuTe n gpyrute 6ypu
npeaAn3BMKYyBaaT CUNEH BETep LUTO AyBa HEMpaBWIHO BO cuTe
Hacoku. 3a npunarogyBare Ha BakBaTa CuMTyaLuja,
BETPO3aLUTUTHUTE LYMW Ce An3ajHMpPaHN BO popma Ha
peLueTka.

< Hau3meHwnyHo ce caseHu janoHcka kamenuvja n Owwnma upela.
Lienta e aa ce NCKOPUCTM Pa3NINYHOTO TEMMO Ha pacTetbe:
Kamenujata e OTropHa Ha BeTep, HO pacTe 6aBHO 3aToa LWTO €

APBO BO CeHKa, Aogeka OwrMa LpeLaTa e CKloHa KOH - —

CKanyBake€, HO pacte 6p30 3aTOa WTO € APBO WTO ycCrneBa Ha

BeTpo3sawTtuteH nojac Bo
COHLe. $popma Ha pelueTka

< Co cageme Ha kamenum Mefy Ownma LpeLunTe, oapeseH
BETPO3aLITUTEH edeKT e MOCTUIHAT OZ LipelunTe kora bune nocazeHn Ha noyeTokoT. MNogoLHa,
Kora kamenuuTe nopacHane, OwwrMa LpelmnTe nymperne, na rnaBHu ApBa BO BETpO3aLITUTHATa

wyMa CTaHane Kamesannte Ha MectoTo Ha Owwnma ypewurte.
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< TeHepanHo, BeLTauknTE BETPO3aLUTUTHI NOjack NOYHYBaaT Aa nponaraat BeAHall rno
nogurareto. Og Apyra cTpaHa, OBOj BETPO3aLUTUTEH MOjac CO HaM3MEHWNYHO CajeHu ApBa e

YHUKaTEH MO Toa WTO HeroeaTta epuKacHOCT Ce 3rofieMyBa CO Tek Ha BPeME.

EdekTnBHOCT

< 3awTuTa oj BeTep v Nanma

< MefHuK Mefy coceaHn napuenm 3emja

<> NpPOM3BOACTBO Ha KaMeNnW, Macao Of KaMenun, yKpacH1 KaMmenuw,

3aHaeTUMCKN NPOU3BOAM W jarleH O4 APBOTO, LIeM OZ KaMenuja,

npeanBn, NTH.

< TypuCTUYKM pecypcu: HEKOW PEOHMU, Kako TYHENOT Of, KaMeann BO TyHen op kamenuu Bo
N3ymunsy
M3ymunsy, ctaHane TypucTnuky atpakumm nopagm kKameamure.

BknyueHocT Ha agMuHUCTpaumjaTa
< Tpaag Owwnma Bo 1968 r. ja npornacn kamenwjata 3a ,[JpBo Ha pag Ownma“ v Bo 1990 r. 3a

,LiBeT Ha Tpag Owwnma”. pagoT nma 1 NnopTan 3a kKaMesvjaTa 3a Hej3nHa npomMoLymja.

AKTMBHOCTU 3a ynpaBsyBare
< Co KkamenmuTe, OCBEH CO OHWE Ha NpMBaTEH MMOT, yNpaByBa rpajckarta BAacT 3a KOHTpO/a Ha

janoHckmoT kadeas MoneLl.

MprMeHa Kako TYPUCTUUKN U ApPYrn pecypcu
< ®ectnBan Ha kamenun Bo M3y-owmnma, MapaToH Ha kamennu, n3bop 3a Muc Kamenwnja n apyrm

HacCTaHW 3a NprBaeKyBakbe Ha TYPUCTK.

Mpo6nem
<> CamwoT rpag ce cOoUyBa CO pasiNyHKL NPobaeMu, Kako onararbe Ha HaceNeHNeTo 1
npumapHaTta MHAYCTpWja, Manky TYPUCTH, 1 3aToa e NOTPebHO Aa ce NPOMOBMpPa rPajoT Npeky

bpeHaMpare Ha KaMeNUnTe 1 Co APYrn MepKW.

KopucreHa nutepatypa/Pportorpadpum

MopTan 3a kamenvjaTa Bo V3y-owmnma, opuumjanHa Beb ctpaHa Ha Ipag Ownma

https://www.town.oshima.tokyo.jp/site/tsubaki/

KopucTetbe Ha nokanHuTe bropecypcn Bo GopMaTUBHUTE NpoLecy 1 GakTopu 3a pa3Boj Ha

NMNAaHTa>Xn BO 3alUTUTHUOT nojac Ha OCTPOBOT |/|3y-OLL||/|Ma
https://www.bing.com/ck/a?!'&8p=de352b031c7d9d94)mItdHMIMTY20TYAMDAWMCZpZ3VpZDOyNGEOZjdIOS04MjMzLT
ZiMmQtMDczNS1INzATODYzMzYyOTUmaW5zaWQINTE2Ng&ptn=38&hsh=3&fclid=24a4f7e9-8233-6c2d-0735-
€705863362958 psq=%e4%bc%8a%e8%b1%86%e5%ad%a7%e5%b3%b6+%e9%98%b2%e9%a2%a8%e6%9e%97&u=ala
HROcHM6Ly93d3cuanNOYWdILmpzdC5nby5qcC9hcnRpY2xIL2VgZ2VvLzEwLzEVMTBfNjcvX2FydGlibGUVLWNoYXIvamEv&nt
b=1
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Cryauvja Ha cayuvaj 18: njaga 6oposm Bo Hymasy

BOPOBI/I nocageHum oj 6yAI/ICTVIl-IKVI MOHaCcu CO MOJIUTBU

OcHOBHU nHpopmMaL MK

< Mecro: 3anmBot Cypyra Bo rpag Hymasy, npedextypa LLInsyoka, JanoHuja
< MNospuwwuHa: BkynHa gomknHa 10 Km,

ce npeTnocTaByBa Aeka nma noseke oz 300.000 6oposu
< TMepwog Ha caaere: okony 1590 .

< HameHa: ga ce cnpeuar WTeTV OA pa3jyBaH BETep

WUcTtopuja

< boposu wymn noctoene Ha 6perot Cypyra r-'
Kako MPUPOAHU WYMU YLUTE OF AaMHUHA.

< Bo 1580 r. umano 6utka mery knaHoBuTe
Takesa v Xoulo, a Kora Takega ce ncrosapuie
Ha 6peroT Bo Cypyra, ja ncekne 6boposata
WyMa 3aToa LTO UM npeyena BO buTkarta

< Kako pe3synTtart Ha OBa, KyATypuTe LUTO I
oarnesyBane papmepuTe BO OBOj PeoH bune

yHUWTEHN NOopaan BETPOT M COATa.

< Topaau BakBaTa cuTyaumja, eaeH MOHax of,

Wnjapa 6opoBu Bo Hymasy

NOKaNHMOT XpaM nocaamn boposu. boposuTe
HacKoOpO ce ucymnne nopagm MopckmoT BeTep,
HO BO Mepuog, o4 neT roAnHu bune nocageHn unjasa 60poBM KOU NyLITUAE KOPEH, @ Of HUB Ce
co3jana AeHellHata 60opoBa Wyma.

<> Ortroraw 6opoBaTa WymMa e BHUMaTeNHO YyBaHa v OncTaHyBa Ao AeHec.

MeToa Ha nogurame

< MoHacu og XxpaMOoT Nocaanae janoHCkM LpH 6op (He ce No3HaTK AeTann 3a METOAOT Ha CajeHE)

EdpexkTnBHOCT
< lymarta npetctaByBa 6apuepa 3a naumara
< BeTpo3awTnTeH nojac

< To pa3ybaByBa npeaenot

BknyueHoCT Ha agMuHUCTpaumjaTa

< OBoj orpomeH gen ondaka HauMoHaNHW, NpedekTyYPHM, OMLUTUHCKM U MPUBATHU LIYMMU.
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< Co HaumoHanHoTO 3emjmwTe yrnpaByBa KaHuenapwjaTta 3a rpaZeXHuLITBO BO TaroHoypa Ha
MWHWNCTEPCTBOTO 3a 3eMjuLLTe, MHOPACTPYKTypa, TPAHCNOPT U Typu3aMm, npedeKkTypHUTE LWyMun
o4, KaHuenapwujaTta 3a 3emjo4enCTBO M WYMapCTBO Ha npedekTtypata MctouHa LLn3yoka, a

ONWTUHCKUTE WWYMK Ccenata n rpajoBuTe.

AKTMBHOCTM 3a yripaByBame

< KaHuenapwjaTta 3a 3emjo4eNCTBO 1 WYMapPCTBO Ha npedekTypata LLn3yoka aHraxunpalue 4etmpum
NPWBATHN BOJOHTEPCKM FPYNK Aa U3BPLUYBaaT akTMBHOCTM 3@ NMPOU3BOACTBO Ha CafHULW,
Cajere, PacUMCTyBabe Ha rPMYLLKW, OTCTPaHyBake Ha OMacHW ApBa U efyKaTUBHU aKTUBHOCTH,
Kako nocTaByBarbe Ha MHOOPMATUBHU Tabn U UNCTEHE Ha LUYMUTE CO YUECTBO Ha YYEeHULM Of
NOKaZHWTE OCHOBHM YUYMAULLTA U rpafaHu.

< EaHa oz rpynuTe e opraHu3saumja-yagop WTO r'M KOOPAMHMPA aKTUBHOCTUTE BO CUTE rpaTunkba
nog pag Hymasy n ogp>kyBa KOHTaKT CO CBOUTE YIEHOBW 3a pa3MeHa Ha MHGopmMaLun 3a
aKTMBHOCTM BO BbopoBarta Lwyma.

< OgapeneHuneTo 3a Typuctuuka ctpaternja npu CeKTOpoT 3a yHanpeayBahe Ha MHAYCTpujaTa BO
lpas Hymasy aHraxuvpalle ABe BOJIOHTEPCKM TPynu Aa rm oAp>KyBaaT W yrnpaByBaaT bopoBuTe
WYMW, WTO ondaka N HUBHO YUCTEHE.

< OBwe rpynu yyectByBaaT Ha roAULIHMOT reHepasieH COCTaHOK LWTO ro opraHusmpa MNpag Hymasy.

MprMeHa Kako TYPUCTUUKN U APYrn pecypcu

< Co cHexHara Pylmjama Bo no3ajmHa, boposata Wwyma Bo Hymasy e yb6aB KOHTpacT 1 € no3HaTa
Kako eAHO o4 HajybaBuTe mMecTa BO JanoHwuja, n3bpaHa e merfy ,100 HajKMBOMUCHN MecTa BO
Janonwja” n , 100 Hajaobpun mecTa co 6en necok u 3eneHn 6oposu BO JanoHuja”.

< Oga MpTBUTE ApBa, OCTaHaTWTe TPYMUM OZ OMnacHa ceyva U UCKacTpeHUTe ApBa ce NpaBu ApBeH

yumnc KO_j Cce CTaBa BpP3 newaykuTe natekn BO Wymara.

Mpobnem

< boposuTe ce cywat nopaan 6onect

< Crapeetbe Ha U1eHOBUTE BO BOJOHTEPCKMTE FPYynu.
< Bogara ucdhpna gpsa Ha 6peror.
<>

Mepkn NpoTMB OLWITETYBakE Ha 34paBUTe APBa BO Cyyaj Ha Tokau 3eMjOTpec 1 LyHaMu.

KopucreHa nutepatypa/Pportorpadum
Typuctnukm noptan Ha Hymasy, oagaeneHune 3a TypucTmuka ctpatervja Ha lpag Hymasy, BebcajT Ha

CekTOpOT 3a yHanpegayBamwe Ha nHAycTpujata
https://numazukanko.jp/spot/10056
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Cryaunja Ha cayvaj 19: wyma Ha naaxkata Wuunpnm

bopoBa wyma wTo ce npotera 25 KM HU3 Tpu rpaga

OcHOBHU nHPOpMaL MK

< Mecro: rpag KymaHo, n obnact MuHammmypo, npedbektypa Mwue, JanoHuja
< TMNospuwwuHa: ce npotera okony 25 km Ha 80,47 xa
< Tlepuogp Ha capere: Ha noyeTok Ha 17 Bek
<>

HameHa: 3awTtunTa o4 CMNHNOT MOPCKK BETEP

WUcTtopuja

< boposara wyma Ha nnaxara lWnunpwn ja nocagmn
LnHeraka Mun3yHo, NpBMOT deyaaneH rocnojap Bo
OBOj PErvoH, KOj JOHEN CAAHULN O rpasoT
Xamamalyy 3a fa rv 3alWTUTK JIOKaJHUTE XXUTENN Of,
CUHMOT MOPCKW BETep LUTO AyBan Of MOPETO
KymaHo.

< 3a BpeMe Ha Bropara cBeTcka BOjHa, Aen o4 ApBaTa

6une nceyeHu 1 3emjata bmna npeHameHeTta BO
3emMjoaencko 3emjmTe, Ho Ao 1954 r. ce BpLUENO AOMNONHCKO cajere 1 boposaTa Wwyma 6una
obHoBeHa.

< [leHec HauuoOHanHaTa BAaja, NoKaAHWUTE BAACTU U IOKaNHUTE XuTenn copaboTyBaat BO
yrnpaByBakETO CO LUyMaTa 3a Aa ' 3alTuTat 3apasute 60poBu 1 aa ce 6opat NPoTUB HUBHO

cyLuemse.

MeToa Ha nogurame

< TlpoeKT Ha ToralH1Te rocnojapu 3a NoLyMyBahe CO janmoOHCKN LpH 6op

EdexkTnBHOCT

< LlWymaTta nrpa BaxkHa y/iora 3a 3alTuTa Ha 0KaJIHOTO
HaceneHue 1 Ha NoCeBUTE Of CUNEH BETEP, 04 NAMMa
W OA pa3neTaH Necok oA MOpeTo.

< Obnacta e npornaceHa 3a HaunoHaneH napk JownHO-
KymaHo u e nsbpana mefy 100 HajybaBun nnaxu Bo
JanoHwja. VicTo Taka npeTcTaByBa 1 TaMMoH 30Ha 3a

CBeTCKOTO KyATYpHO HacneacTso ,CBeTn Mecta u

naTuLLITa 3a alKaak BO MAaHUHCKNOT BeHel, Knn”.

Mewauka nateka HU3 bopoBarTa LIyMma
Ha naaxa Wununpn
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< MpekpacHWTe 3auyBaHy HOPOBHU LLIYMM UCTO Taka Ce M MEeCTO 3a pesiakcalmja v NpoLLeTka H13

wymMa 1 401X njaaxaTa.

BknyueHoOCT Ha agMUHUCTpaumjaTa

< MNopa HaanexxHOCT Ha KaHuenapwjaTta 3a WwymapcTBo Ha Mue.

AKTUBHOCTK 3a yripaByBame

< Co uen aa ce oap>Xu 1 nogobpn boposaTa Wyma Ha naaxata Wnumpm 1 3a gpyrvn GyHKUMKN 04
jaBeH MHTepec, ocHoBaH e CoBeT 3a 3alTnTa Ha bopoBaTta wyma Ha Lnumnpwu, 3ag01KeH 3a
6amcka copaboTka CO CPOAHUTE OpraHn3auunmn 1 3a NnpesemMarse Ha ePeKTUBHU 1 COOABETHM
MepKu, BO copaboTka CO NOKaAHWTE XMTeNu, 3a 3a4yByBatbe Ha bopoBsaTa wyma Ha Lnunpn.

<~ CoBeTOT e coCTaBeH 04 NpeTcTaBHULM Ha rpagosuTe Knxo, Muxama n KymaHo, kage wTo ce
Haofa 6opoBata WwymMa LLnunpmn-Muxama, Kako 1 of NpeTcTaBHULM Ha NpedekTypaTa Mue,
MWHWNCTEPCTBOTO 3a XXMBOTHa cpeanHa 1 KaHuenapwmjaTa 3a wymapcTBo Ha Mue.

< CosertoT ja cnpoBeayBa ,Onepauuja M og 1993 r, kage wro I 3Haum 3aWwTMTa Ha 3eneHnTe
6oposu wymu 1 I oarneaysarse Ha 3apaB 60p, U T NOBMKYBa MELUTaHWUTE Aa y4YecTByBaaT BO
cajere ApBa M YNCTerE Ha LWyMaTa efHall roANLLIHO.

< TlokaHu 3a y4ecTBO BO OBME aKTUBHOCTW M MU3BELUTan 3a HUBHOTO CNpOBeAyBare ce

AOCTaByBaaT Nnpeky rpaackite BUNTEHMN.

MprMeHa Kako TYPUCTUUKM U APYTY pecypcun
< bopogara wyma Ha nnaxa LLnunpu e npekpaceH npeaen u e n3bpaHa kako egHa og 100
Hajaobpw NpmpoaHu Yyaa BO JanoHuja wTo Tpeba aa ce 3auysaat Bo 21 Bek, 100 Hajaobpwm

6enn necoum n 3eneHn 6oposu Bo JanoHuja n 100 Hajaobpu Naaxu BO JanoHuja.

Mpobnem

< bBopoBuTe U3yMUpaaT Nnopaau Cylleke.

< boposara wyma Ha LLnunpwn ce HamanyBa BO NoCAeAHUTE FTOAMHN Nopaaun cywere n CoBeToT
3a 3aWTuTa Ha 6opoBaTa LyMa ce TPyAM Aa ja 0O6HOBU LuyMaTa Npeky anes 4o rpafaHuTe Aa

y4yecTByBaaT BO Cajiehe ApBa N UMCTerbe Ha LWyMaTa cekoja roauHa.

KopucreHa nuteparypa/dotorpadumn

PekpeaTmBHa wyma LLnunpumnxama, opuuymnjanHa Beb ctpaHa Ha JanoHckaTa areHumja 3a

LLyMapcTBO
https://www.rinya.maff.go.jp/j/kokuyu_rinya/kokumin_mori/katuyo/reku/rekumori/shichiri.html

Onepauuja [T 3a BeTpo3aliTUTHaTa Wyma Ha naaxa LUnunpn, opuumnjanHa Beb ctpaHa Ha

JanoHckaTa areHuuja 3a LymMapcTBO

https://www.rinya.maff.go.jp/kinki/mie/information/attach/pdf/index-2.pdf
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Cryaunja Ha cnyuaj 20: bopoBa wyma Ha naaxka EHuly

Boposa lwyMa 3avyBaHa ﬂpeKyjaBHO-I'IpI/IBaTHI/I napTHEpPCTBa

OcHOBHU nHpopmMaL MK

< Maecro: rpag Muxama, Xngaka-ryH, npedbektypa Bakajama, JanoHuja

< TMoBpwwuHa: 78 xa, BKynHa Jo/KWHa NpubAnKHO 4,5 KM, MakCMManHa WuprHa
< TMepwogp Ha capewe: 1619-
< Hamena: 3awTnTa Ha Lenata rpagcka obaact Ha Muxama

o4 WTeTn o4 ninMa un BetTep

WUcTtopuja

< Okony 1600 r. umano 6opoBa wyma.

< Okony 1619 r. reHepanoT 3a40/keH 3a Taa obnact
3abpaHun ga ce ceve bopoBarta Lyma, CO LITO Taa
6una cTaBeHa NoA 3aluTuTa.

< TloToa papmepuTe BO cOCeaHUTE Cena BAOXyBane
ronemM TpyA 3a 3awTuTa u oarnedyBane Ha 60posu

WyMU Mpeky cagewne N 4pyrn aktTMBHOCTWU.

<> JaBHMOT 1 NpUBATHMOT ceKTOp copaboTyBane 3a Aa

Mnaxa EHRy n 6opoBa Wwyma

v 3alTmTaT v oArnesysaat 6bopoBuTe LWyMM Kako
OAroBOp Ha WTeTuTe Npean3smKaHn o4 TajdyHoT MypoTto Bo 1934 n og notkopHuk no 1955 r.
< [ypwv v seHec 6opoBuTe LIYMM Ce NPeKpacHO ypeaeHu U ja wtutat obaacta okosy rpagot

Mwuxama o4 WTETK o4 ninmMata U BeTpoT.

MeToa Ha nogurame

<> 3auyByBabe Ha MOCTOeYKaTa Beretalyja U cafierbe Ha janoHCKN LipH 6op.

EdexkTnBHOCT
< 3awTuTa Ha rpagoT Muxama oz LWTeTn Npear3BMKaHU O NavMa v BeTep
< 3auyByBatbe Ha Mnejcaxkot

< Vima dyHKUMja 3a 34paBjeTo 1 3a pesakcaumja, Npeky pekpeauumja

BksiyueHOCT Ha agMMHUCTpaLjaTa

< MpedekTypata Bakajama 1 pag Muxama ctonaHucyBaat co Bakajama npedekTypHUOT napk Ha
npupogara.

< CekTOpOT 3a MHAYCTPMja 1 rpageXXHNLITBO Ha [pag Munxama nma ynora Ha cekpetapujaT 1 Touka

3a KOHTaKT.
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AKTUBHOCTU 3a ynpaByBatbe

<>

<>

<>

YUeHUUm of, OCHOBHUTE YUUAULLTA N NOKAJHUTE XMUTENN MMaaT NoCaZeHO MHOry HOBM 60pOoBM
CaAHMLM.

BonoHTepckata rpyna Acoumjaumja 3a 3a4yByBake M Pa3Boj Ha 3alwlTMTeHaTa wyma BO EHLly
fobuvBa cybBeHUMM o npedekTypaTa Bakajama 3a BpLuere Ha aKTMBHOCTUTE.

Bropata Hegena Bo deBpyapwu e npornaceHa 3a ,[JeH Ha 60poT”, Kora XuTenuTe Ha rpagoT

BO/IOHTMPAaaT 3a YNCTeHhe U KOCEHE Ha TpeBaTa.

MprMmeHa Kako TypUCTUUKN N APYTU pecypcur

<>

Bewwe n3bpaH kako eaeH o 100 Hajpo6pu

blati (2&) DEH

6oposu Bo JanoHwuja Bo 1983 r. 1 100

Hajaobpw 3eneHn 6opoBm Ha Hen necok BO

Sibk »num» m s
Gt

W@EQ

JanoHwja Bo 1987 oa 3apy>KeHwnjaTa 3a

3aWTnTa Ha 6opoBMTE BO JanoHuja.

Co uen ga ce 3auyBaaT 60pOBUTE WYMUN U Aa

ce bpeHampaat 3eMjoaencknTe NPon3BOAM Of

rpagoT, ce OTno4YHa Co oarnelyBakbe Ha . ARy ey

0144 M LNERBRATNE) 134-278
DD R maa st To.0773 351 (1 FAITI-21-30)

Pa3IuHN KyATypU CO KOPUCTEHE Ha BOPOBHM @

UFANYKM Kako KomnocT. [Mokpaj 6opoBsu Bpolypa co akTMBHOCTU
KpacTaBuULM, KOV Ce NOKaneH creunjannTer, cera

ce oarneaysaat 1 60poBu gomaTt 1 BOPOBM jaroam CO yCneLwHa npuMeHa Ha boposuTe
UrNNYKK Kako fybpuBo.

VcTo Taka, ocHoBaHa e 'pyna 3a KOMNOCT o4 60POBM UFANYKKM O4 NaaxaTa EHily 3a 3awTtuta u
pa3Boj Ha HopoBUTE LYMW, CNPOBEAYBatbe Ha JIOKAIHW 3EMjOAENCKN aKTUBHOCTU NpeKy
bpeHaMparbe Ha 3eMjOAENCKUTE MPOU3BOAM M MPOMOTUBHU aKTMBHOCTW, BO 0b1A Aa ce
peBuTann3vpa NPon3BoACTBOTO Ha 3eMjOAEeNCKN NPON3BOAN CO AOAaAEHA BPEAHOCT Of

6opoBuTe LWyMK BO rpagoT Muxama.

Mpo6nem

<>
<>

BopoBuTe n3ymmpaaT nopasm 60poB BaayecT LpB

3HaunTeNnHn ce WTeTUTE 04 TajdyH M COoN.

KopucreHa nutepatypa/Pportorpadum

OdwvumjaneH cajt 3a Typmusam Ha npedekTtypata Bakajama,

https://www.wakayama-kanko.or.jp/spots/147/

Mpyna 3a NpoyuyyBare Ha KOMMOCT o4 60pOBU NUFANYKK OA NaaxaTta EHLy
http://www.town.mihama.wakayama.jp/docs/2014011800069/
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Cryanja Ha cnyudaj 21: bopoBa wyma KenHoHo

Boposa wymMa WTo NnocTton yuwTte oa AdMHELLHU BpeEMUHa

OcHOBHU nHPopmManum

< MecTto: MuHamum aBayu, npedekTypa Xjoro, JanoHuja

< TMoBpLumMHa: janoHCKNOT LpH 6op ondaka nospmHa og 30 xa.
1 KM og, ceBep KOH jyr, CO MakcMManHa wupwuHa og 600 m

< Mepwvog Ha caaerbe: NpYpPOAHa Lyma

< HameHa: 3awTunta oa Betep, ybaB nejcax

WUcTtopuja

< bopogara wyma KeMHOHO e XXMBOMNUCHO MeCTO 3a Ynja ybaBmMHa eAeH janoHCKN NoeT og 6 Bek
Hanwuwan necHa.

< llymaTta 6rna Bo COMCTBEHOCT M CO Hea ynpaByBana deyaanHaTa BAacT A0 cpeamnHaTta Ha 19 Bek,
Ho co Mewuyn O6HoBarta (1880), cTaHane WymMu BO COMNCTBEHOCT Ha BaajaTa, a notoa bune
NpoJAasZieHN Ha NPUBATHNOT CEKTOP.

< Bo 1897 r. pernctpmpaHa e kako 3awTmTHa wyma. A Bo 1928 r. MMHMCTepCTBOTO 3a KyATypa ja
NPOriacuao 3a CMOMEHMK Ha NpMpoJaTa BaXKeH 3a KyNTYPHOTO HaC/NeACTBO.

< 3a Bpeme Ha BTopara cBeTcka BOjHa Huna nog HaaNeXHOCT Ha BojckaTa M ce KopucTena 3a
orpes, a ronem gen 6un npeHaMeHeT BO HUBM, CO LUTO 3HAYMUTENHO Ce Hamanuaa Hej3nHaTa
NoBpLUMHA.

< Bo 1955 r. npornaceHa e 3a HaunoHaneH napk Ha Cetcko mope. OBaa 60poBa Luyma, CO OKONy
50.000 ypHKM 6opoBM 1 Naaxa co 6en necok pgoara 2,5 KM, ce cmeTa 3a Hajgobpa naaxa co

6oposa wyma Ha CeTcko mope.

Metopg Ha nogurawe
<> ToBpLumnHaTa Ha WymaTa ce Hamanuna Bo Bropata cBeTcka BOjHa, @ BO MOMEHTOT ce

cnpoBeayBaaT aKTUBHOCTK 3a 3a4yByBaH€ M CTONAaHUCYBak€ CO 3allTUTHATa WwWyMa.

EdpexkTnBHOCT
< 3awTuTa o4 BeTep
< 3auyByBahe Ha NpupojaHaTa cpeanHa 1 broaolikaTta pasHOBUAHOCT

< Ce kopwucTy 3a NnogobpyBame Ha 34paBjeTo, penakcaumja n pekpeaumja.

BkayueHocT Ha agMUHUCTpaLumjaTa
< KomucujaTa 3a 3auyByBatbe 1 cTONaHUCyBare co KenHoHo 6opoBaTta Wwyma, GopMmnpaHa o4

Ipas MuHamn-ABalin, pejoBHO Ce coCTaHyBa.
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<>

UneHoOBM Ha KOMWCKjaTa ce NPEeTCTaBHULM Ha YHMBEP3UTETOT BO XjOro, 34py>KeHMeTO 3a
pa3ybaByBare Ha KemHoHO 6opoBaTa Wwyma, AreHuumjaTta 3a Kyatypa, MMHUCTEPCTBOTO 3a

XKMBOTHa cpeamHa n npedekrtypata Xjoro.

AKTMBHOCTM 3a ynpaByBak€e

<>

<>

Opa 1980 r. noAroTBeH e nNiaH 3a 3alTnuTa 1 CTONaHUCYBakbe, CNOpPes Koj ce cnpoBesyBaat
BaKBUTE aKTUBHOCTW.

Bp3 ocHoBa Ha naaHOT 3a 3awWTnTa 1 CTonaHUcyBare ce cnposeayBaart (1) Mepku 3a KOHTposa
Ha LITeTn o4 Nuna, (2) oarnesysBarbe Ha 60poBM WyMK, (3) 3aWITUTa Ha NECOYHM Naaxu un (4)
OAp>KyBake Ha 06jekT 1 onpema.

Bo oBue akTMBHOCTM ce BKyYeHUM 34pYy>KeHMETO 3a pa3ybaByBare Ha KemHoHO 6opoBarta
LYMa, ONWTMHCKOTO CPeAHO yumanwTte Mmnxama Bo MrHamum ABaliv, N10KanHUTE XUTeAn npeky

BOBeJyBak€ Ha NaTposn, n LLikonaTa 3a nejca>KHo ypeayBake BO ABal,.lI/I.

MprMmeHa Kako TypUCTUUKN N APYTY pecypcu

<>

MN3b6paHa e kako egHa og 100 Hajaobpw naaxu Bo
JanoHwuja, 88 Hajaobpu Naaxu 3a NanBare BO
JanoHwuja n 100 Hajaobpm 3ajamMcoHLa BO
JanoHwja.

lpafoT CNOH30pUMpa eayKaTMBEH HacTaH BO
npvpoga 3a 60poBK 1 Nevypkn BO KOj

y4yecTByBaaT MelUTaHUTe, a ce cobupa 1 rabara

Rhizopogon roseolus wrto pacrte Bo 6opoBute

3ajancoHue Bo KenHoHo 6opoBsa wyma

WyMU.

Mpobnem

<>

S

PeBM13uja Ha HaUPT NAaHOT 3a yNpaByBake CO rycTMHaTa Ha 6bopoBaTa Wwyma
JacHo pa ce ogpepnat obnactuTe 3a CTONaHUCyBakse.

Mepk# 3a KOHTpO/Ia Ha N3ymupare Ha 6opoBUTE NOPaAN BanyecT LipB.
dopmMupatbe Ha BelwTauku rpebeHn 1 4oNoNHyBake Ha NecoKOT Ha MaaxuTe

[a ce BOAW eBUAEHUM]ja 3a APBa CO TONEM AWjaMeTap 1 TPeTMaH Ha NagHaTh ncja, UTH.

KopucreHa nutepatypa/Pportorpadum

KenHomauybapa, opunumjanHa Beb ctpaHa Ha 'pag MuHamu AaLim

https://www.city.minamiawaji.hyogo.jp/bunkaisan/bunkazai/r-10.html

Opbop 3a obpasosaHue Ha [pag MuHamun-OBauin, ,l1aH 3a 3avyByBare 1 ynpaByBahe CO

KEMHOHO 6opoBa wyma, Mmecto co xusonuceH nejcax” 2011

KenHoHoMauybapa, KynTypHO HacneacTBo
https://bunka.nii.ac.jp/heritages/detail/210710
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Cryauja Ha cayudaj 22: Llynun aomawHa 6opoBsa wyma Bo pamHuuarta Msymo

BeTpO3aLIJTI/ITHI/I nojacm noagnMrHaT 3a 3allTUTa Ha 40MOBUTE O MNnornJjiaBu

OcHOBHU nHpopmMaL MK RS
< Mecro: rpag N3ymo, npedektypa LLnmaHe, JanoHuja ’
< ToBpLKHa: JOMaLIHW LWYMW, paTpKaHW H13 pamHuuaTa M3ymo.
< Tlepwogp Ha capeme: 13 Bek -
<>

HameHa: 3aWwTmTa Ha XXKMBOTHaTa cpeanHa of CMneH BeTap

WUcTtopuja

< Bo 13 Bek eAHO MOKHO cemMejcTBO BO OBaa 061acT ja NOTKPeHano 3emMjata noj Kykata HeKOoKyY
MeTpU MOBMCOKO M U3rpaguio Hacun OKOoJy KyKaTa 3a Aja He MoniaBv Npu n3neBake Ha pekaTa.
Bo 10j nepunoa 6une nocageHn 6ambyc n BAOBM ApBa OTNOPHN Ha BOAA 3a Aa Ce 3ajakHe
Hacmnot. Ce cmeTa Aeka oBa e Mo4YeToKoT Ha Llynyn gomalHnTe 60poBu Wymu.

< Ha noueTokoT He ce cagene 60pOBK, HO MOCTEMEHO NMNOYHANO Aa ce caan LpH 6op, KOj pacTe Ha
NAUTKa NoYBa, UMa J06pW Kopera 1 e OTNOPEH Ha CUNEeH BeTep.

< Kako wro pacrene 6oposute, ce yBuaeno aeka GyHKLMOHMPAAT Kako BeTpo3alTUTeH nojac. Ha
OBOj HauMH BO pamHuLaTa V3ymo noyHano ga ce cagm LpH 60p oKony KyKUTe Kako LiyunLin

(,Lynn” 3HaUM HacMn Ha jJanoHCKK).

MeToa Ha nogurame

< JanoHcku LpHM BOPOBM Ce casene Ha 3anajHaTa U CeBepHaTa CTpaHa Ha KyKaTta, Kou pactene
MOBUCOKO Of, KPOBOT.

< TNocapeHuTe LUpHM BOPOBM Ce KacTpaT Ha HEKOAKY FOAMHM 3a Aa MOXe Aa BieryBa OBONHO

COHY€eBa CBET/IMHA, a BO NCTO BpeME Aa COUYMHYBaaT sUA.

EdpexkTuBHOCT

< 3awTnTa oA 3MMCKMN CE30HCKM BeTap.

< 3awTuTa Ha 3emjaTa O NOMnJiaBu Of pekarta.

< ViceueHute rpaHkm ce kopucTar 3a orpes

< Ce cnpeuyBa LUMpeHE Ha NOXap KOH coceAHUTe

KYKV BO CNy4aj Ha noxap

<>

CemeTo 1 n3gaHkute 6ambyc ce kopucTat BO

NCxXpaHara.

< WM paBaaT nocebeH CTUA Ha KyKuTe.

TUNMYHU JOMALLHM LWYMW BO pamMHuuaTa
N3ymo



Bkrny4yeHocCcT Ha agMUHUCTpaLMjaTa

<>

Bo 1994 r. npedexTyparta LUnmaHe 1 yeTnpun noBp3aHm rpasoBm 3aeAHO CO MPETCTaBHULM Ha
NIOKaNHUTe XunTenn ro ocHosaa ,CoBeTOT 3a 3auyByBatbe Ha Llymuin 6opoBute somMallHm

WwymMmK" 3a 3alWTuUTa Ha NpeAenoT Co pawTpkaHu Llynun 6oposu wymn.

[NaBHW aKTMBHOCTW Ha COBETOT Ce NpoMouMja Ha GoTorpadCckm KOHKYPCU 1 BO3EHE BeoCcUnes,
okony Llynywm wymute, objaByBare Ha MHGOpMaTUBEH MaTepujan, paboTUAHNLM 3a TEXHWKM 33
CTOMaHWCyBahe CO LWyMUTE U APYTM MEePKU 3a NOAUrare Ha jaBHaTa CBECT U MepKM 3a

KOH3epBaLMja, Kako 1 UCTpaxyBaka 3a Llymin 6opoBute goMaLlHK WyMu.

AKTMBHOCTM 3a ynpaByBaHe€

<>

CoBeTOT 3a 3auyByBatbe Ha Llynyin 6opoBrTe JOMALIHW LWYMKW T CMPOBeAyBa CNefHUTE MEPKU
3a KOH3epBaLuja:

- Tlo opobpyBa AOroBOPOT CO CTaHapuWTe 3a 3a4yByBarbe Ha Llynyn wymute

- CybBeHuuja 3a ogp>KyBare Ha Llynyn wymunte

- CnpoBeayBa aHKeTM 1 UCTpaxkyBarbe 3a Llynumn gomawHute 60poBu wymm

- Opp>xyBa 0byKM 3a TEXHMKMN Ha ceyerbe

- [Anctpubyumja Ha oTNOPHM BOPOBUK CagHNLM

MprMmeHa Kako TYPUCTUUKN N APYTU pecypcu

<>

Lyvun gomawHnTe 60poBm Wymmn npepacHaa Bo
YHUKaTeH npegen Ha VIdymo pamHuHata u
aTpakTMBEH TYPUCTUUKN pecypc.

CoBeToT 3a 3auyByBatbe Ha Llynum wymmTe Hyam

Typw co Bogauu gobposonum Hu3 Llynywn wymmre.

CoBeToT, 1CTO Taka, objaByBa 1 MHGOPMATMBHO

CnucaHue 3a gncemMmnHaumja Ha nHdopmaumu.

Mpo6nem MpekpacHWOT 061K Ha JOMallHaTa WyMa

<>
<>

CTaHa HOBa TYPUCTUYKa anaKLl,VIja
LLiteTn Nnpean3BMKaHu O4 Cyllere Ha HopoBuTte

MocTomn onacHOCT 04 NcYe3HyBake Ha BakBUOT
nejcaxk co pawTtpkaHu Liynumn gomawHmn 60posu Wwymn nopagn ypbaHusaumja n npomeHa Bo

CTUOT Ha XWNBOT.

KopucrteHna nutepatypa/dotorpadpun

Bebcajt Ha CoBeTOT 3a 3auyByBatbe Ha Llymuin 6opoBunTe JOMALLHYN LWyMM

https://www.tsuijimatsu.com/

3a Lywnym gomatuHa 60poBu Wwymm, BebcajT Ha KOMMaHwWjaTa 3a NejcaxHo ypedyBate VTyka

http://www.iituka-zouen.com/howto
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Cryaunja Ha cayuaj 23: UpnHo 6opoBsa wyma

Bopoaa Lyma u.rroja 3acagune 3atBOpPEeHNLY, a Cera ce KOpUCTU N Kako YMETHUUKO AeN10

OcHOBHU nHpopmMaL MK

< Mecro: rpag Kypoce, obnact Xata, npedektypa Kouw, JanoHuja
< MospwuHa: 4 KM AONXKWHA, NOBPLUMHA 04 51 xa

< Tepwog Ha cagewe: 1576 - 1580
<>

HameHa: cnpeuyBarse Ha LITETU OZ BETEP U CON

WUcTtopuja

< Bo oBaa obnact nyferto yLiTe of AaMHUHa ce 3aHVMMaBane
CO 3emjozencTBo 1 pubonoB..

< Ce npetnocrtaByBa aeka VipuHo 6opoBsarta wyma ja
nocagun Motoumnka Yocokabe, koj 6un rocnogap Bo 0BOj
[N KOH KpajoT Ha 16 Bek, 3a Aa v 3alTUTW NOAMHaTa 1

HacenbuTe of MOPCKMOT BeTep.

< Bo 1707 r. umano cuneH 3emjoTpec Koj ja oLTeTUA

MpuHo 6opoea wyma nocageHa
6oposarta wyma. Toraw MeLwTaHWTe nocaguie no wect Ao 6perot

janoHckM LpHM BOPOBM 3a CeKoja KyKa 3a Aa ja obHoBaT WwymarTa.

< Bo 1923 r. wymarta e npornaceHa 3a BeTPO3aLlTUTEH Nojac 1 6uno 3abpaHeTo ceyverbe Ha
ApBaTta. Bo 1928 r. e npornaceHa 3a HaunoHanHa yb6aBuHa, a Bo 1956 r. 3a npedekTypeH napk
Ha npupoaaTa.

< Bo 1945, no kpajoTt Ha BTopaTa cBeTcka BOjHa, BOjckaTa Hapeau Aa ce ncede VipuHo 6oposata
Lyma Kako NMoAroToBKa 3a AoafareTo Ha amepukaHckaTa Bojcka. Ho, pakoBoaMTenoT Ha
KaHuenapwujaTta 3a WymMapCcTBO BAOXKWA HAaNnoOpwW 3a Aa ja cnacu LWymaTa o4 ceyerbe.

< Op 1970-Te roanHmn Npeamn3BmMKaHa e A0CTa LWUTETa 04 Cyllere Ha boposute. pasoT u xuTenmTe

ce Tpy4ar Aa ja cnpevat 6onecta n fa ja obHOBAT Wymarta.

MeTog Ha noauramwe
< Cnopeg npesaHujaTa, Ba3an Ha TOrallHUOT roCnoAap rv 3aZ0/KW 3aTBOPEHNULUTE Aa cajaTt
janoHcku upH 6op. 3aTBOpeHnumnTe Tpebano Aa 3acagat ogpeaeH 6poj Ha ApBa COrnacHo

TeXWHaTa Ha Ka3HaTta.

EdpexkTuBHOCT
< BeTpo3salwTuTHa WyMa LUTO rv WTUTK X1BeaauLiTaTa v NoankaTa Bo 611M3MHa OA LTeTa Of, CON

< NMoaobpo 3apasje bBuaejkM LymaTa ce KOPUCTU 3a MPOLLETKM U LLYMCKO Kaneke

BKﬂyLIeHOCT Ha aAMVIHI/ICTpaLl,I/IjaTa
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MpagoT Kypowno, npedektypata Koun 1 HaumoHanHaTa Baaja cnposesyBaat mepku 3a 6opba
NpPOTMB CyLlere Ha HopoBuTe.

lpag Kypolwmno ocHoBalle COBET 3a 3a4yByBahe Ha MpnHo bopoBata Wwyma, Kaje wTo
uNeHyBaaT PakOBOAUTENNTE Ha cocefHUTe 061acTy 1 WymapckaTa koonepaTtnaa XaTaHo, Koj

¥Ma U y/iora Ha CekpeTapujaT Ha COBETOT.

AKTMBHOCTM 3a ynpaByBate

<>

<>

3a fa ce cnpeun cywere Ha 6opoBUTE Ha paHa NPOJIET Ce KOPUCTAT ABE XEMUKAANN BO BUJ Ha
Cnpej, a I3yMpeHUTe ApBa Ce ceyaTt 1 OTCTpaHyBaar.

3a fa ce 0bHOBAT Ae/I0BUTE YHULUTEHU CO CyLLIEHE, CeKOja rogmHa ce cagat noseke oz 400
JanoHCKKM LpHN 6opoBMU.

lpas Kypowmo copaboTyBa co VIHCTUTYTOT 3a LIYMapCTBO M UCTPaXKyBake Ha LYMCKUTE
NPOV3BOAN 3a Ceflehe Ha LWTeTaTa Of Cyllere W 32 NpoyYyBarbe Ha ePeKTUBHUN NPEBEHTMBHU

MepKM.

MprMmeHa Kako TYPUCTUUKN N APYTU pecypcu

< Co uen ga ce NCKOpUCTaT pecypcuTe, Kako NPeKpacHNOT Mnejcax, BKAy4YUTenHo n NpuHo
6oposarta WyMa, 1 3a Aa ce peBuUTann3mpa obnacrta, OCHOBaH € My3ej 3a YMETHOCT Ha necoyYHaTa
nnaxa 6e3 0bjekTn, Kage LWTO ce OApP>KyBaaT HaCTaHW Kako LUTO e 1310X6a CO yMeTHOCT Ha
MaunLm.

< VIsympeHwuTe ApBa LUTO Ce ceyar 3a Aa Cce Crpeun Wwupene Ha bonecta ce KOpPUCTaT 3a eHepruja
oA 6muomaca.

PG o PP e 2 2= A R T 8
Moctep 3a u3nox6a Ha jopraHu oap>kaHa Bo MpuHo 6opoBara wyma

Mpobnem

< KoHTpona Ha cywereTo Ha boposuTe

< PeBwuTtanusauuja Ha 3aegHuLLaTa NpPeKy KOpUCTerwe Ha bopoBarTa Lwyma

KopucreHa nutepatypa/Pportorpadpum

KyntypHo Hacneactso Bo rpagot Kypowwmo, BebcajT Ha Kypolino
https://www.town.kuroshio.lg.jp/img/files/pv/kouhou/docs/201104/2011_NO61_P21.pdf

https://www.town.kuroshio.lg.jp/img/files/pv/sosiki/2016/10/kiruto2016.pdf&sa=U&ved=2ahUKEw;j-kOS-

zdf7AhVjrlYBHd2PB6A4ChAWegQIAxAB&usg=A0OvVaw3HG-KapiOgp7SW98wtpe4)

KynTypHO HacneacTBO OHAAjH:https://bunka.nii.ac.jp/heritages/detail/173185
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Cryauja Ha cnyuaj 24: CaHpu 6opoBa Wwyma

BeTpo3alwTUTHU NojacK of NPUPOAHM LIyMMU

OcHOBHU nHpopmMaL MK
< Maecro: rpag Okaraku, obnact OHra, npedekTtypa Pykyoka, JanoHuja

MospuHa: 570xa

<>
< Mepvog Ha cagere: HajcTapmOT 3anumc 3a NowwymMyBake e o 1655 .
<>

HameHa: 3awTtunTa o4 BETEP N NECOK

WUcTtopuja

< Bo 17 Bek 60poBUTE LLIYMM BO PEFMOHOT YeCTo bune ceuenu, u
Kako pe3ynTaT Ha Toa, Mopaau CUAHWNOT BETep M pa3neTaHnoT
NnecoK ce Hamanaua NPUHOCOT.

< Op 1731 po 1732 r. *Mano ronema rnag v NpuYmnHeTn bune

ronemMmm WTeTn. I'Iopap,m TOa TOorawHuTe rocnojapn Bo 1748 r.

3abpaHune ceyere Ha BopoBUTE N Hapeaune Aa ce casaT HOBU

bopoBsara wyma ce nporera
6oposw. A0 6perot

< OrtToraw mMewwTaHnTe NPOAOIXKMAE CO Cafere Ha bopoBuM Ao
1897 r. kora obnacta buna npornaceHa 3a HalMOHaAHa BETPO3alUTUTHA LWyMa.

< Bo 1946 r. 3emjuwteto 6un0 KOHGMCKYBAHO Of aMepuKaHcKaTa BOjcka U MHOry 60poBu apBa
6une nceueHu 3a fa ce HanpaBu NOAUTOH 3a bombu.

< Bo 1978 r. boposuTe Wymn 1 bune BpaTeHn Ha JanoHwmja, No WTo ce paboTn Ha HUBHO
obHOBYBatbe 1 CTOMaHWCyBatkbe 3a Aa Ce 3alTuTart.

< Bo 1994 r. ocHoBaHa e BONOHTEpPCKa OpraHu3aLmja 3a 3awTuTa Ha bopoBsarTa LWyma, a
aKTUBHOCTM 3a KOH3epBaLMja ce CnpoBeAyBaaT Ha roanHO HMBO. VcTo Taka, Bo 2012 r. pag,
Okaraku nogHece bapare 40 MMHNCTEPCTBOTO 3a 3eMjOAe/CTBO, LYMapCTBO 1 puboios

(M3LUP) 3a 3ajakHyBahe Ha MepKuTe 3a 3aliTuTa Ha bopoBaTa Wwyma.

MeTtopa Ha noaurawe
< LWymuTe oa janoHcku LpH 60op ce MOAWUTHATK CO Cafiere Ha APBa, AOMOJIHCKO CafeHe,

pacunCTyBakbe Ha NMOAPACTOT U APYrv aKTUBHOCTY.

EdekTnBHOCT
< 3awTuTa Ha cesnarta U Ha NOCeBUTE O MOPCKMOT BETEP U pa3eTaHOT Necok
< Cayxar kako ,6apvepa 3a niMma“ NpoTVB OWTeTyBaraTa O COoNTa Npean3BMKaHa 04 MOPCKNOT

BETep, Taka LITO COATa LUTO ja HOCK BETPOT ce fienn Ha 6opoBuKTe, KOM NMoToa ja duatpmpaar.
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< bopoBara Lyma ce KOpUCTM Kako NnaTokas 3a HaBurauuja v Kako Lyma norogHa 3a

pa3MHOXyBake pnou.

<> Bo ogHoc Ha pekpeaTtmBHu akTnBHOCTH, BO 2001 r. € 3aBpLUEHa Benocunencka nateka H13
wymMara, Taka WTo BeriocunegnucTuTe, newaumTte n Tpkadmte MoxaT Aa ykusaaTt BO MECTOTO.

BkiyueHOCT Ha agMMHUCTpaLjaTa

< Bo 1992 r. e ocHoBaH CoBeTOT 3a 3awTmTa U KOH3epBaunja Ha CaHpu 6opoBsaTa Lwyma.
CekpeTtapujat e 'pag Okaraku. Bo coBeTOT ce BKayyeHM BKYMHO 23 yneHa, NPeTCTaBHULN Ha
Opb0opoT 3a 3eMjOAeNCTBO, Ha IOKa/HaTa 3aefHNLA, TPajCKMOT COBET, 34PY>KEHNETO Ha
NIOKaNHW BOAAYM, 34PY>XKEHNETO Ha rpajexHaTa UHAYCTpuWja, 34PY>KEHMETO 3a Typusam,
Koonepauuja 3a pnbosos 1 desepaumja Ha KNyboBM Ha NEH3NOHEPMW.

< CybeeHuuunte rn obe3beaysaat pag Okarakun n npedpektypata Pykyoka. CybBeHLmjaTa Ha

npedekTypHUTE BAacTV e JobrneHa Npeky anankaluja 3a nporpamara 3a nolymMyBah-e

AKTMBHOCTM 3a ynpaByBaHe

CoBer 3a 3awWwTtnTa 1 KoH3epeaymja Ha CaHpu 6opoBaTa LWyma

< BonoHTepu rn cobupaat 60poBUTE UTINUKM 1 cagaT BOPOBU cCagHULM

< Mo aBajua npetctaBHULUM o4 cuTe 10 KpajbpexxHu 3aeaHNLM ce BupaaT cekoja rognHa, co
poTaluja, 3a Aa ozaT BO MaTpoa 1 Ja rv npujaByBaaT LUTETUTE NPeAU3BMUKaHWN Of, pa3Hu
6onectm.

34py>KeHue 3a sbyboB v 3awTmTa Ha CaHpw 6opoBsaTa Wyma

< OpraHun3zauujata e ocHoBaHa Bo 2013 r. 1 rnaBHO Ce 3aHMMaBa CO PacUYUCTyBake Ha APYrn ApBa
3a wymarta aa buge uncro 6oposa wyma.

< MNybanuunTet ce cTekHyBa nNpeky ¢oTorpadckm 131061 BO ranepujata BO CTaHWLaTa U BO
pervMoHanHNoT LieHTap 3a pa3MeHa. VIcTo Taka, efHall roguLLHO ce OApXKyBaaT U CTYANCKN

cpeadbw.

MprMeHa Kako TYPUCTUUKN U ApYrn pecypcu
< W3bpaHa e mery ,500 npekpacHu janoHcku newavkm natekn”, ,Kyatypa n nctopuja Ha

CeBepHuoT pernoH 88", ,Harpaaa 3a rpaackm nejcax Canopo”, UtH.

Mpo6nem

< LUretnTe of M3ymnparbe Ha 6opoBMTE Ce 3roNemMuja BO NOCNEAHUTE HEKOKY FTOANHN U
edekTUTE 04 MOPCKMOT BETEp NOYHaa Aa ce YyBCTBYyBaaT BO BHATPELLUHOCTA.

< ToTpebHo e aa ce 3ronemmn H6POjOT Ha yUECHNLM BO aKTUBHOCTUTE 3a OAP>XKYyBake Ha bopoBaTa

wyma.

KopucrteHna nutepatypa/dotorpadpun

MnaH 3a obHoBa Ha CaHpu 6opoBaTa WwyMa, opuumjanHa Beb ctpaHa Ha pag Okaraku,
https://www.town.okagaki.lg.jp/s010/010/080/070/201502050300.html
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Cryauja Ha cnyuvaj 25: LipBeHa 60opoBa wyma

BOpOBI/I WYyMHN 3alUTUTEHN CO CTPOIrn nponncu.

OcHOBHU nHpopmMaL MK
< Mecrto: rpag Kapauy, npedektypa Cara, JanoHuja
< TMNospuwwuHa: HaumoHanHa wyma 230 xa.
Ce cmeTa geka nma okosy 1 MuanoHn 6opoBsu ApBa,
KOW ce npoTeraaT BO AO/KMHA 04 okoay 4,5 kM v wmpurHa og 500 m.

< Tlepwog Ha caaere: NoYeTok Ha 17 Bek

< HameHa: 3awTtnta o4 Betep 1 Necok

Uctopuja

< v nocagun TepacaBa XupoTaka, deysaneH nopg Bo obnacta

Kapau,y, Kako ges o nognrakbeTto Ha HOBU OPUM30BU MOANHA, 3a
3alTuTa o4 BETEP N NeCoK Of I'IpBO6I/ITHaTa npupoAHa wyma.

< [loa NOKPOBUTENCTBO Ha KNaHOT HBuie BOBEAEHM CTPOTU

orpaHuv4yBaha, He caMo 3abpaHa 3a ceya (cevereTo 6UNO
Ka3HMBO CO CMPT), TyKy 1 cobupatbe Ha nagHatuTe ncja 3a BUHOXWTHM 60poBY LyMK
Aok FeHkan 6perot

orpes.

< [Oypw v Kora ce CMeHWA rocnoaporT, WyMuTe 1 Hatamy bune 4o6po cTonaHNCyBaHW.

< Opg 1869 r. wymaTa cTaHa gen of HauMOHasHaTa WyMa 1 CO Hea cera CTonaHuCcyBa
KaHuenapwjata 3a wymapcreo Bo Cara. Peuncu Lenata ob6aacT e npornaceHa 3a 3alTuTHa Wyma
N ceyereTo e yLTe 3abpaHeTo.

<~ Bo 1960-Te, nopaan NnpoMeHa BO HaUMHOT Ha XXWBOT, BOPOBUTE UTINYKWN He ce cobupane
noBekKe, WITO JOBeNO A0 eyTpoduKaLmja Ha 3eMjaTa BO LUyMaTa, LTO nak 6uno norogHo 3a
pacTere Ha LUMPOKOANCHW ApBa. LLiTeTaTa Nnpean3BrkaHa of cyluere Ha HopoBuMTe CTaHana
nocepuno3sHa.

< Bo 2009 r. BonoHTepM NoyvHaa ga rn cobmpaat 6OpPOBUTE UFANYKKN U Ja FO OTCTpaHyBaaT

KOPOBOT 3a Aa Ce pewart noseke I'IpO6ﬂ€MI/I n aa ce obHOBAT 6€/1MOT NeCcoK 1 3eNeHunTe 60pOBI/I.

Metoga Ha noaurawe

< 3awTuTa Ha NOCTOeUKMTE NMPUPOAHN LYMU N Cajere Ha LpH 6op

EdpexkTuBHOCT
< 3awTuTa of BEeTep W1 Necok.

< 3auyByBarbe Ha KpajOpexxHNOT nejcax.

BknyueHoCT Ha agMuHUCTpaumjaTa
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< CoBeTOT 3a 3alWTnNTa Ha upBeHUTe HOPOBHK WymMK e ocHOBaH BO 1966 r. Cekpetapujart e pag
Kapauy, KaHuenapujaTa 3a ypBeHa 60poBa wyma.

<~ CoBeTOoT ce cOCToM 04 BKYMNHO 48 yyeCcHUUM 04 aBTOHOMHUTE PErMOHW, Pa3HX OpraHm3aunm,
YnpaBata 3a wymapcTBo Ha Kjywy, npedektypata Cara, Oabopot 3a obpa3oBaHune Ha
npedektypa Cara, noamumckata ctaHmua Bo Kapauy, 'pag Kapauy n Oa6opot 3a obpa3oBaHue

Ha pag Kapauy, kako v 8 yuecHuumn oa Mmeanymure.

AKTUBHOCTK 3a yripaByBame

< KAHHE, HenpoduTHa opraHmnsaumja Bo 'pas Kapauy, 1 ywte HajManky Tpu APYry opraHn3aumm
ce rpukart 3a oAp>KyBarbe Ha bopoBaTa LWyMa 1 OpraHn3npaaT efyKaTUBHU aKTUBHOCTM.

< PabotuTte 3a oapyBare Ha HBopoBaTa LyMa, Kako YMcTere Ha BOPOoBUTE UTNUKK U FyBpeTO,
KOCetbe Ha TPEBa W CripevyBake Ha Cyllere Ha 6opoBUTE, M1 M3BPLLYBAAT JIOKANHUTE XXUTENM

Ha p,o6posonHa OCHOBa 1 pasinyHM onuTeCcTBEHO OArOBOPHUN KOMMNAHUW.

MprMeHa Kako TYPUCTUUKN U ApYrn pecypcu

< LUpseHata 6opoB.a wyma e gen og HaunmoHanHMoT napk FeHkn

< 3aegHo co Muxo boposarta wyma 1 Kexun boposarta wyma, e
efjHa of, TpuTe Hajronemn 6O0poBM LWymMKM BO JanoHuja n e

nporiaceHa 3a nocebHa HauMoHanHa ybaBumHa.

< W3bpaHa e 3a egHa oz 100 Hajaobpwu mecTa co 6en necok u
3eneH 6op Bo JanoHwja, 100 Hajaobpwu naaxu Bo JanoHuja, 100 BODPOBU AO/IXK TYHEN
HajMupusnmen npegenn n 100 Hajaobpw natuwwTa BO JanoHwuja.

< KAHHE ogp>yBa npeaaBatba 3a LpBeHUTe HOPOBM LYMUN N HacTaBa BO NPUPOAa Kako Aen of

BOHHACTaBHUTE N NHTETPUPAHNTE MPOrpamMm 3a yyeme.

Mpobnem

< He ce 3emaart cekorall nNpeABuUa MUC/IeHaTa Ha YYECHULUTE 3a OAPXKYBaHEeTO Ha LUyMUTe

< Tpeba pa ce obpHe BHMMaHMe Ha 6e36eaHOCTa 3a yUeCTBO Ha Aela 04 rPaAvHKN BO Pa3anNyHm
aKTUBHOCTW. KaHLenapwjaTa 3a CTONaHWCyBake CO LyMUTE Ke NMOArOTBY NPUPaYHMLM 33
npoBepka Ha 6e3begHocTa.

< 3a ja ce oapxxyBaaT bopoBuTe LWymMn BO ybaBa cocTojba, Tpeba aa ce unctat boposute

Nrn4ykKm, HO HMBHaTa KOJINYMHa Cce 3ronemMmm N HUBHOTO Od1arakbe € TELWKO.

KopucrteHna nutepatypa/dotorpadpun
BebcajT Ha JanoHckaTa areHuumja 3a WymMapcTBo
https://www.rinya.maff.go.jp/kyusyu/kanri/rekumori/nizimomatsubara-fuchi.html

BebcajT HMO KAHHE
https://npokanne.com/%e8%99%b9%e3%81%ae%e6%9d%be%e5%8e%9f%e3%81%ab%e3%81%a4%e3%81%84%e3%81

%ab/

34py>XeHue 3a Typusam Ha Kapauy https://www.karatsu-kankou.jp/spots/detail/1/
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Cryaunja Ha cnyudaj 26: BetposawTtuTteH nojac TasyHe

Petka BE€TPO3alUTUTHa WyMa LWTO ja 3ajp>Kaja npupojgHarta wymMa Ha 6per0T

OcHOBHU nHPOpMaL MK

< Maecro: rpag Caekn, npedektypa Ourta, JanoHuja

< NopwwuHa: npnbanxHo 63 M gomknHa n 0,15 xa nospLumHa
< Tlepwop Ha capere: Heno3Hat
<>

HameHa: 3awTtunTa o4 BeTep

WUcTtopuja

<> He e No3HaTo Kora NpMpPOAHNUTE LLUYMU BO
Ta3yHe 6une NnpusHaTK Kako
BETPO3alUTUTEH Nojac.

< BeTpo3awTnTHM NojacK o4 3nm3seneH
NaBoOp ce pa3Buie BO HNU3NHUTE BO
pervoHoT Kjywy. LLlymuTe ce coctojat
NPEeTeXHO Of BUCOKM ApBa Kako
janoHCcKM naBop, cysaln, janoHcka
H6OpOBMHKa 1 jaMOHCKN LUMET.

< Bo 1975 r. cenoto JoHOy3y ja nporaacmno
3a HaLMOHaNeH CMOMEHMK, @ MOTOa Kako
TakoB 6un npesemeH oA pag Canku kora
onwTtnHUTe ce cnoune so 2005 r.

< [eHec, nako ce pabotn 3a mana
MOBPLLUWHA, OBOj BETPO3aLUTUTEH Mojac
MMa peTka BPeAHOCT Kako NpUpoaHa

Wwyma Ha bperoT n e fobap npumep Kage

LITO MO>XKe Aa Ce y4u 3a yaorata Ha

TasyHe BeTpPO3aWTUTEH MNojac

BETPO3aWTUTHUTE nojacm.

Metoga Ha noaurawe

< He ce kopucTeHn nocebHW BeLTaukn MeTOAM Bruaejkmn ce paboTu 3a NpupogHa Wwyma.

EdpexkTuBHOCT
< 3awTnTa Ha cenata U NOAUHATa O MOPCKMOT BeTep og bperor.
< W3BepyBatbe Ha eKONOLLIKa HacTaBa 3a NPOyYyBake Ha BETPO3aLUTUTHUTE GYHKLMK Ha LyMUTE,

NTH.
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BkayueHoCT Ha agMUHUCTpaLumjaTa
< PeructpupaHa e Kako CMOMeHVK Ha NPVYpoZaTa Ha rpasoT v 3aToa € MOA HaANeXHOCT Ha

OabopoT 3a obpaszoBaHue Ha pag Cavkn.

AKTUBHOCTK 3a yripaByBame

< Tpag Canku rv knacudukysa WyMUTE NOZ HEFrOBa HaANEXHOCT BO TPWU KaTeEropun: cnpevyBarbe
Ha KaTacTpodu BO NAaHMHA, OAP>KYyBake Ha NpupojaTta U HaJoMOAHyBare Ha BOAHWN U3BOPW.

< Ta3yHe BeTpPO3alITUTHMTE LWYMW CnaraaT BO KaTeropujata o4p>XyBake Ha NpupoaaTa, kaje
boKyCoT e Ha oA p>XXyBake Ha MpMpPOAHaTa CpeAnHa 1 U3BpLLYBare Ha GYHKLMM BO BPCKa CO
3alUTUTa Ha NPMpPOAaATa, Kako 3aliTUTa Ha AMBUTE XXUBOTHW U pacTeHWja, a BO OBME LLYMM He ce

BpLUM ceya.

lNMpumeHa Kako TYpUCTUUKKN N APYTnN pecypcun

< NMonutukata Ha Mpag Cavku 3a CTONaHMCYBakbe CO FPAACKMTE LYMU He e Aa ce pokycupa Ha
CHabayBatbe CO rpaZieXxeH MaTepujan v Apyru WyMCKU NPOU3BOAM, TYKYy Aa ce NoTeHumpa
OAP>KYBat-ETO M NMPOMOBMpPaHE Ha NOBeKeKpaTHMTE GYHKLMN Ha WymaTa.

< TpapoT, ucto Taka, ro NPOMOBMPa N KOPUCTEHETO Ha LLYMUTE 3@ aKTUBHOCTU M HacTaHW LWTO UM
OBO3MOXYBaaT Ha MHOry rpafaHun ga rv gonpart, Aa HayyaT U Aa v AoXuUBeaT LyMUTE, Kako LWTo

e eAlykaluja 3a LWymckaTta CpeAvHa 1 13BejyBahe Ha TepeHcKa HacTaBa no WymMapcTBo.

Mpobnem

<> TpasoT HeMa JOBONHO YOBEUKM pecypcu. bpojoT Ha HaceneHMeTo BO rpajoT ce HamayBa, a
TELLKO e Aa ce 3ronemu 6pojoT Ha MepcoHan 3aJ0/IXKEH 3a CTOMAHWCYBakbe CO LyMuTe.

< Kako pe3synraT Ha OBa, HeMa CTOMaHNCyBake, MOHUTOPWHT, EKONOLLIKN OBYKN HUTY
ncKopucTyBame Ha TasyHe BeTpO3allTUTHaTa WyMa Kako TYPUCTUYKN pecypc, COrnacHo
NOJINTUKUTE 3a yNpaByBak€ Ha rpagor.

< ToTpebHo e Aa ce pazMUCIM 338 HOBU GOPMU Ha CTOMAHWCYBatbe U KOPUCTEHE Ha
BETPO3aLUTUTHUTE LYMW, KAKO Ha MPUMEpP aHraxXmnpare Ha HagBOpeLLHW copaboTHMLUM 3a

yrnpaByBahse€.

KopucreHa nutepatypa/Pportorpadpum

Pa3Boj Ha OMWTMHCKX NOJUTUKM 3a CTOMaHUCYBake CO WymuTe, BebcajT Ha pag Cankn
https://www.city.saiki.oita.jp/kiji0037218/index.html

[pBa 3a 3aWTnTa 04 BETEP U MJIMMA, KAMEHU SUAOBW, KAMEHW Hacunu, UTH. BebcajT 3a npeamosaepHO
LUMBUAHO W MHAYCTPUCKO HAaCNeACTBO

https://kinsei-izen.com/ranking/68_boufu.html
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Cryanja Ha cayudaj 27: dykyrn gomaluHa wyma

ApBo Ha cpekaTa rv WTnuTn Kykute Bo OknHaBa

OcHOBHU nHpopmMaL MK
< Mecro: npedektypa OkunHaBa, JanoHuja f
< MoBpwuHa: goMaLHW WymMmK 5

®ykyrn foMalLHMTE WYyMK Ce MHOTY 3acTaneHun Bo npedpektypaTta OknHaBa
< Tepwuog Ha capeme: ce cmeTa geka Dykyru e JOoHeceHa of,

duamnuHute Bo 16 Bek

< HameHa: ga ce 3awtutaT KyKuTe oj TajpyH ”

Uctopuja

< ®ykyru ApBOTO, LITO 3HauM ,APBO Ha cpekaTa”, Ma npaBo cTebao n agebenn ancja WToO ro
MoKpWBaaT LLesIoTO APBO OZ rope A0 J0AY, Nopaan WTo e eheKTUBHO 3a 3alUTUTa Of BeTep, Kako
H6apuepa 3a NanMa 1 Necok 1 cnpedyBahe Ha noxap.

< Op 1aa npununHa, Kkpanctsoto Puykjy, koe Bnageeno co OknmHaBa BO TOa Bpeme, MOTTUKHYBaNo
cajere Ha QyKyrn ApBa Kako AoMallHu Wwymm Bo 18 Bek.

< TNoTtoa npwu kpajoT Ha Bropata cBeTcka BojHa Bo OknHaBa ce Bogena konHeHa butka. Kako
pe3ynTaT Ha oBa, 6ea nsrybeHn MHory QyKyrv JOMaLlHN WyMW.

< Cenak, H13 OkmnHaBa ce ywTe nma GyKyrn JOMaLlHW WyMKW, NpoLeHKaTa e Jeka ce cTapu

noseke o4, 300 roanHu.

CDyKyr> Amau.iHa lwyma Hwusa ®ykyru gpBa

Metoga Ha noaurawe
< Bo cenata wto 6bmne ocHoBaHu BO 18 Bek, 3emjaTa buna nogeneHa Bo dopmMa Ha peLuetka, na
dyKkyrv gpBata bune nocageHu 40K TUHUATE.

< Bo gpyruTe cena ¢ykyru apBaTta bune 3acaseHn OKoNy KyKuTe.

EdekTnBHOCT

< 3awTunTa og BeTep 1 NanMMa, ocobeHo npu TajdyHU
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< CnpeuyBa nopacT Ha TeMnepaTypaTta Ha No4BaTa ¥ CylleHe Ha NoysaTa
< [ebenute nncja ce 3awTmnTa 04 Noxkap

< Ce Kpeunpa NCTOPUCKN nejcax

BkyueHOCT Ha agMMHUCTpaLjaTa
< KpanctBoTo Puykjy ro BoBese 0BOj CUCTEM, HO CO HErO CTOMaHNCyBaaT NOEAVHLMN.
< [Aypv n geHec, yKyrv OMaLLHUTE LWYMU Ce UHAMNBUAYaANIHW, HO HEKOW JIOKaNHWN BAaCTU

opraHu3mpaat 0byKkuM CO XUTENTE 3a Ja Ce 3a4yBa UCTOPUCKMOT Mejcax.

AKTMBHOCTU 3a ynpasyBare

< O®ykyro ApBOTO MMa NpaB KOPEH N APBOTO HE Ce LMPW, MOPaAN LUTO MOXE ryCcTo Aa ce Hacaam
CO AVNPEKTHO Ceetbe, 3UM3eNeHO e, OTNOPHO Ha MOTKaCTpyBaHe N NCKAYUYNTENHO U3APXKANBO,
nako pacte 6aBHo.

< TneBenot Tpeba fa ce oTcTpaHyBa 3 A0 4 rOANHM NO Cajierbe Ha CEMETO, HO OTKaKO APBOTO Ke

nopacHe noseke o4 1 MeTap, BakBUTE aKTUBHOCTM 3a OApPXKYyBae ApacTMUYHO ce HaManyBaar.

MprMeHa Kako TYPUCTUUKN U ApPYrn pecypcu

< Kopata og ®ykyrun ce kopuctn 1 3a 6oemne. Ce kopuctn 3a fobrBare Ha TEMHO XonTa 60ja BO
6owTe WTO Ce NnpomnsBesyBaat Bo OKMHaBa.

< TejcaxHo ypeayBarbe. Pykyrv gpBaTa COUMHYBaaT TUMUYHA CLieHa BO KpajbpexxHuTe cena BO

OkuvHaBa.

Mpobnem

<> HaceneHueto ce HamasnyBa 1 ce HanyLwTaaT 061acTUTe CO TPAAMLMOHANEH CTUA Ha XXMBOT BO
OKI/IHaBa, BKNYYUTENHO U (DyKyFI/I AOMallHUTE WYyMKn

< Ce HapylwyBa NpuBaTHOCTa Ha /MLaTa LITO XMBeaT BO Pykyrn gomallHuTe WymMuTe bugejkn tne

npepacHaa BO TypuCTUUKa aTpakLyja.

KopucreHa nutepatypa/Pportorpadpum

®ykyrun apBo, BebcajT Ha npedekTypata OknHaBa

https://www.pref.okinawa.jp/site/kodomo/sumai/machinami/minka/fukugi.html

JlokaneH wymcku nejcax, BebcajT Ha JlabopaTtopwujaTta 3a NiaHNpame 1 Au3ajHUPaHe Ha LYMCKU

nejcaxkv Npv YHMBEP3UTETOT BO TOKMO
https://www.fuuchi.fr.a.u-tokyo.ac.jp/Ifl/report/2007bise/report.html

Op,p,eneHme 3a 0H6HOBA Ha XXMBOTHaTa cpeinHa, CeKTOp 3a XXMBOTHa CpeaMnHa, Be6cajT Ha

npedektypata OkMHaBa

https://www.midorihana-okinawa.jp/
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Cryanja Ha cnyudaj 28: BetposawTtuTteH nojac Bo OknHaBa

MyppocTa Ha XXuBeere co TajopyHu

OcHoBHU nHpopmMaLmu

< Mecro: npedektypa OkunHaBa, JanoHwja

< MNoBpwmHa: BKynHaTa NOBPLUMHA Ha LUIYMM LITO Ce CTONaHncyBaat
KaKO BETPO3alUTUTEH 1 MAVMO3aLUTUTHY WyMK  BO npedekTypata OknHaBa e 563 xa
< Tlepuog Ha cagembe: ce ywTe e BO TeK

< HameHa: 3auyByBarbe Ha 3eMjOAENCKOTO 3EMjULLTE

Uctopuja
< [pedekTypata OkmMHaBa 4ecTo ce coouyyBa co TajdyHMU, Kage
LITO CUHWUOT BETEP U NJIMMaTa MOXe Ja npeanssukaat
rOIeMU LUTETN Ha NOCEBUTE U 3eMjOAENCKUTE MHCTaNaLLUN.
< [ocera ce nogurHaTv BETPO3aWTUTHM U MNANMO3ALLTUTHN
nojacu BO pas/IMYyHn AeN0BM Ha npedekTypaTa, HO
cuTyauwmjata ce yliTe He e 3a40BOAUTeNHa. '
AKTUBHOCTU 3a cagemwe Ha [eHoT
< Bo 2006 r. npedektypara OkmnHaBa ro ocHoBalle COBeTOT 3a Ha BETPO3aLUTUTHUTE LLYMMU
yHanpeayBarbe Ha 3eMjoAeNCTBO OTNOPHO Ha KatacTpodu u

ro nporjaacu 4eTBpTNOT YEeTBPTOK BO HOEMBPW 3a ,,,ﬂ,eH Ha BETPO3alUTUTHUTE nojacm” 3a

npoMoBUpawke N Nogurambe Ha CBeCTa 3a BETPO3aUTUTHUTE nojacm.

MeTog Ha noauramwe
< Ce cnpoBeayBaaT pa3/v4HM aKTUBHOCTW 3a MPOLUMPYBakbe M OAPXKYBake Ha BETPO3aWTUTHUTE
nojacw.

- [MoarotBeH e NnaH 3a BETPO3aLUTUTHU LIYMU Ha 3eMjOAEeNCKO 3eMjULLTE 3@ CEKOj PErMOH U
ce NpaBaT Hanopu Aa ce NpowwnpaT 1n OApP>XKyBaaT BETPO3aLTUTHW Nojacu.

- Ha [JeHOT Ha BeTpO3aLWTUTHUTE NOjacK Cce OAP>XKyBaaT MaCOBHWN HacTaHW 3a CaZehe Ha ApBa
N HUBHO OAP>KYBakse.

- ,34pYy>XeHuneTo Ha rpagoT Ha Pykyrm 4pBOTO", OCHOBAHO 3a MOBTOPHO MOAUramke Ha
BETPO3aLUTUTHNOT Nojac BO rpajoT Mwuraku, ro genv BeTpo3awtuTHMOT nojac og 200 m Bo
napLesv 1 Ha YIeHOBUTE UM HyAM HecniaTHN NapLenmv 3a 3eIeHUYyKOBY rpaanHu. 3a
BO3BpaT, CeKOj uneH Tpeba Aa nocasmn n oapxxyBa Gykyrn 4pBO Ha CBOjaTa napuena 3a

3allTnTa O4 BETEP.

EdpexkTnBHOCT
<> BeTpo3alTUTHWTE NojacK rv HamanyBaar LTeTUTe BP3 NoceBuTe Npean3BuKaHn o TajeyHute

buaejkv BETPOT ce Ancnep3mnpa Kora Ke yApy BO BETPO3alWTUTHMOT nojac. ' HamanysaaTt u
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LITETUTE OZ, CON BUAEjKM CONTa LUTO ja pa3HecyBa BETPOT Ce Jienn Ha BETPO3aLUTUTHMOT nojac.

< Cnopeg npedektypaTta OkMHaBa, BETPO3aLWITUTHUTE LIYMM ja HAManyBaaT LWTeTaTta Of BeTep 3a
neT natn o4 CTpaHaTta oj Kage WTo gyBa BeTpoT 1 20 natn Ha cNpoTMBHAaTa CTpaHa, BO OAHOC Ha
BMCMHaTa Ha AgpBarTa.

< TlocouyBaart feka 3a BeTPO3aWTUTHUTE Nnojacy e noTpebeH oapeaeH CTeneH Ha rycTo cajere,
Taka WTo ryctnHata og 60% e HajedbekTMBHA, @ NOrosema ryctuHa o OBa MOXe Aa ja

nornpeyyBsa COH4YeBaTa CBET/IMHa.

BkayueHOCT Ha agMUHUCTpaLumjaTa

< Bo 2006 r. npedektypara OknHaea ro ocHoBale CoBeToT 3a
yHanpezyBare Ha 3eMjOAe/ICTBO OTNOPHO Ha KaTacTpodu, Kako
cekpeTapwujaT 3a 3alTnTa Ha NoceBmTe of TajGyHM 1 APy NPUPOLHU
KaTactpodu.

< Ha [leHOT Ha BETPO3aLUTUTHWTE LUYMM Ce CNPOBEAYBaaT CleAHUTE
aKTUBHOCTY 3a rpafaHute Bo npedekTypata nogobpo Aa rn pasbepar

npunaobmBKMTE N BaXKHOCTa Ha BETPO3aLUTUTHUTE NoOjacu.

‘ . BCR KBRS
- UepeMoHuja 3a gogenyBarbe Ha Harpaja 3a 3eMjoAesICTBO OTMOPHO recbderionns
% \

Ha KaTtactpodu Ha npedektypata OknHaBa
) MobepHuk Ha
- [pepaBame 3a fa ce NPOMOBMPA 3eMjOAENCTBO OTNOPHO Ha KOHKyPCOT 3a nocTep

3a BeTpo3awTTHu

KaTaCcTpoowu
Pod wymm Bo 2021

- HacTaH 3a cajere Ha gpBa

- KoHkypc 3a nocTep 3a BETPO3aLUTUTHU LLYMU

AKTMBHOCTM 3a ynpaByBate
< Ha [leHOT Ha BeETPO3aLUTUTHWTE UYMW He CaMOo LUTO Ce caaT HOBM ApBa, TYKYy Ce KOCWU TpeBaTa,

Ce KacTpaT CyBM rpaHKku 1 ce cobupa fybpe BO BEKE 3aCafleHUTE PEOHM.

MprMmeHa Kako TypUCTUUKN U APYTY pecypcu

< ®opmupatbe 1 oapXKyBake Ha Npesen TUnuyeH 3a pypaaHa OkuHaBga.

Mpobnem
<> buaejkun noHekorall MMa HeneranHo dpnatrbe fybpe Ha NaaHTaxwuTe, NOTPEBHO € Aa ce 3ajakHaT

aKTMBHOCTUTE 3a MOAMrarbe Ha jaBHaTa CBECT U MNOL0OPO OAp>KyBatbe.

KopucreHa nutepatypa/Pportorpadum

Bebcajt Ha Kopnopauwja 3a 3eMjoAenckm 1 CToYapCKm MHAYCTPUM
https://www.alic.go.jp/naha/naha01_000074.html, https://www.alic.go.jp/naha/naha01_000070.html
https://www.alic.go.jp/naha/naha01_000062.html, https://www.alic.go.jp/joho-s/joho07_000821.html

Bebcajt Ha npedekTypata OknHaBa
https://www.pref.okinawa.lg.jp/site/norin/norin-yaeyama-nosui/10605.html

https://www.pref.okinawa.jp/site/norin/norin-yaeyama-nosui/nikki/h22/bofurinnohi-koenkai-ijikanrisagyo20101202.html
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Project on capacity building for Ecosystem
based Disaster Risk Reduction (Eco-DRR)
through sustainable forest management

Windbreak belts

Current plan of the Y
windbreak forests in Sveti =
Nikole, North Macedonia

indbreak Belts

Windbreak belts consist of rows of trees and

v+ shrubs planted along the edge of agricultural

% fields and houses to protect crops, soils and

' houses from strong winds. They also improve

the microclimate and provide shelter for

insects and animals. They further contribute to

Inside of the windbreak belt  the views of countryside landscapes, and

in North Macedonia . . .
accordingly they have multiple functions.

Windbreak belt in North

Macedonia

Contact: Public Enterprise National Forests,

— S
Department for Forest Management and Planning jlsCA) \\g

http://www.mkdsumi.com.mk




Effect of Windbreak Belts

Protective effect is high when
approximately 60% of the
entire surface is covered, and
the gaps are finely distributed.

Forest division, Nemuro promotion bureau,
Hokkaido, Japan

* Design of Windbreak Belts

Areas currently not used as farmland, temporarily used or abandoned
farms are appropriate for windbreak belts. A width 5-10 m is best to
preserve farmland area and to avoid the effect of shade.

Sunlight Species for planting are large trees
such as Poplar, and spacing
between trees is 2 to 3 meters.
Thinning is needed to avoid
congestion.

Wind direction

Contact: Public Enterprise National Forests,
Department for Forest Management and Planning
http://www.mkdsumi.com.mk




MPOEKT 3A TPAOEHE HA KANAUWUTETW 3A ERO-
CNCTEMCKHU BASUPAHO HAMANTYBAHE HA PUSNLN
O/f1 KATACTPO®MU (EKO-HPK) MPERY OAPX/INBO
YNPABYBAKE CO LWYMUTE

[lone3awTnTHM Nojacu

TeKOBEH NjaH Ha
No/Ie3alTUTHU LYMCKU
nojacu Bo Csetv Hukone,
Penybnuka CeBepHa
MakegoHuja

. A o A S 3

NMonesawTnUTHH LYMCKH

nojacu 8o C. Makegormia  [1OBEKEHAMEHCKU PYHKL MM HA

none3awTUTHUTE Nojacu
[Mlones3awTUTHUTE MNOjacu ce COoCTojaT of penosu

b ' ApBja W TIPMyWKM 3acajeHn Jomk paboT Ha
. 3eMjOJENCKMUTE NOAUHA M KYKM 3a Ja ce 3awTuTar
NMoceBuTe, MOYBUTE U KYKUTE 04, CU/THWU BETPOBU. Tue,
MCTO Taka, ja nogobpyBaaT MMUKPOKAMMATA U
obe3benyBaaT  3aCoO/JIHUWITE 3@  MHCEKTUTE W
KUBOTHUTE. [lONO/SIHUTENIHO NpuaoHecyBaaT 3a
nasybaByBatbe Ha MNejcakuTe, U COOABETHO Ha Toa
MMaaT noseke GyHKLUMMW.

BHaTpewHoCTa Ha
nonesawTUTHUTE Nojacu

jiea! \g



Edpekmu Ha nonezawmumHume nojacu

- YMepeHo rycra wyma
O Ebexktmun , —» - P y y
el
vy v

3aWTMUTHMOT edEeKT e BUCOK Kora e
NnokpueHa npubamkHo 60% of
LuenaTta NoBpLUIMHA, @ NPa3HUHUTE
ce GUHO pacnopeaeHu.

Forest division, Nemuro promotion bureau,
Hokkaido, Japan

* In3ajH Ha None3awWwTUTHUTE Nojacu

Obnactute KoM BO MOMEHTOB He ce KOPUCTAT KaKo O6p360TI'IMBO 3emjuite, MNpuUBPemMeHo

KOPUCTEHUTE WAM HanywTeHuTe $apMu Ce COOABETHM 3a Mojacyu 3a 3aliTUTa Of, BETPOBUTW.
LunpuHaTa og 5-10 m e Hajaobpo 3a Aa ce 3a4yyBa NoBpLIMHATA HA 06pPaboT/IMBO 3eMjuLITe U Aa ce

nsberHe epeKkTOT Ha CeHKa.

O INELEYGCISPTEN B AOBM 3@ 3acadyBatbe Ce rosiemMu Apsja
Kako TOMnonata, a pacTojaHMeTo nomery
# Apsjata e oa 2 oo 3 metpu. MotpebHo €
pa3peayBarbe 3a ga ce u3berHe ronema

rycTuHa.

Hacoka Ha BETPOT

KoHTaKT: JaBHO npeTnpujatme HaumMoHanHM wymm,
CeKTOp 3a ypeayBare Ha LyMK, IOBULLTA U NPOEKTUPAHLE
http://www.mkdsumi.com.mk

jlea’ \o
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1 PURPOSE OF THE MANUAL ON FOREST CONSERVATION
CONSTRUCTION WORKS

Forest conservation construction works aim to maintain and restore forests by combining civil
engineering construction works with various materials and planting vegetation and trees in the
forest centered on preserving the forest soil, which can be regarded as the foundation of
forests. Another important purpose of the Forest conservation works is intended to reduce the
damages caused by landslides and floods which are mainly caused by the devastation of the
forests. It is expected that forests will grow after the completion of these works and then that
the forests will reduce disasters and floods.

In order for forest conservation construction works to effectively function as a countermeasure
against such soil erosion and forest devastation, it is necessary to know the causes and
mechanisms of forest degradation, soil erosion, land collapse etc. and to know how to abate
these causes, as well as to know the structures and mechanism through which forest
conservation works function as countermeasures against those issues.

As the methodologies of forest conservation construction works have been systematized in
Japan over the years, this manual presents methods for selecting and designing forest
conservation works, while focusing on Japanese forest conservation construction works
technology as well as taking into account the forms of forest devastation and soil erosion in
North Macedonia.

Forest conservation construction works aim to conserve soil within a watershed through civil
engineering structures. The soil forms the foundation of forests, and by conserving this soil it
can be achieved to conserve the environment in which forests grow. Therefore, this forest
conservation construction works, in which soil on slopes that have been degraded and
exposed is restored to forest, can be considered as one of the forest management techniques
for maintaining and managing the forest.

This manual concentrates only on the types of civil engineering structures and the basic
concept of their planning and design for soil conservation, and operation. Management for
planting for forest restoration and subsequent maintenance, which come after these forest
conservation construction work operation, shall be implemented based on the existing forest
management methods and techniques that have been practiced in North Macedonia. It is
aimed to incorporate and use these forest conservation construction methods as a one of
technologies to conserve soil in total forest management methodologies in North Macedonia.
It is therefore hoped that a larger-scale and more comprehensive forest management
guidelines are created and these forest conservation construction work methods are
incorporated and make one section of the guidelines in the future.



2 BASIC CONCEPTS AND THEORIES OF SOIL EROSION AND
FOREST CONSERVATION CONSTRUCTION WORKS

A disaster-resistant forest corresponds to a forest that has a "soil related disaster prevention
function/soil conservation function," which are kinds of the forest functions. The soil-related
disasters (landslides and land collapse) prevention function is defined as the role to prevent
landslides or land collapses through the root system of the forest. It is thought that this effect
is exerted by the development of the root system. (Forestry Agency of Japan, 2015, Manuals
for developing forests with high sediment discharge prevention functions)

The forest floor where trees grow is covered with litter and grass lower layers, which prevents
raindrops from hitting the soil surface directly, thereby preventing erosion of the ground surface.
In addition, the litter humus provides nutrients that promote the growth of trees and forms the
soil. It also has a flood prevention function that prevents water from flowing downstream at
once.

In other words, in case these forests become degraded and lose their cover, risks of
occurrence of landslides and flooding increase.

"Mass movement", “sheet erosion” and “gully erosion” are listed as the soil erosion types to be
tackled with the Forest conservation construction works described in this manual book as the
typical erosion types in North Macedonia. "Mass movement" means that soil masses such as
collapses and landslides collapse and slide down from slopes, and softened sediments flow
downstream from the masses. "Sheet erosion” is a type of soil erosion in which the topsoil
peels off and flows downward from the grassland developed by forest fires and further erosion
progressing from there to the exposed bare land on the ground surface. “Gully erosion” is an
erosion type that can be developed from the sheet erosion. This is an erosion type in which
soil on the ground surface are eroded through gullies.

The Forest Conservation construction works presented in this manual book aim to address to
tackle with these three forms of erosion types that mainly cause forest degradation in North
Macedonia.

2.1 Geographical Factors: Watersheds, Hillsides and Valleys
(Torrents)

A watershed is an area surrounded by boundaries through which rainfall water is divided
(Japan Dam Association 2021 Dam Handbook) as shown in Figure 2-1. This is an area where
all precipitation gathers at a certain point downstream (watershed reference point: indicated
with red circle in Figure 2-1). In general, mountains can be divided into hillsides and
valleys/torrents, and most of the area of the basin consists of hillside slopes. In addition, the
sediment generated from the mountains is generated by collapsing and sliding down slopes
due to gravity, as the earth and rock that make up the slope lose their resistance to gravity,
which originally made them stay on the slope (production of sediment load). The sediment,
together with the water flowing down the slope, flows into the valley, down the valley (sediment
movement), passes the reference point of the basin, and eventually flows out of the watershed
to the downstream areas. Forest conservation construction works control the production and
movement of such sediment and try to mitigate the devastation of forests on hillside slopes
and create an environment in which forests can grow. It can be expected to provide a suitable
environment and facilities for the mountainous area.



Mountains consist of series of ridges, hillside slopes and valleys.

Figure 2-1 Composes of mountain: Ridges, hillsides and valleys (torrents)

yded sediments produced on hillside
pes are carried downward along with
' rainwater through the valley
2ams/torrents, passes through the
erence point, and is discharged to the
wnstream of the watershed.

Watershed Base point

Figure 2-2 Sediment transportation in a watershed



2.2 Soil Production: Mass Movement and Sheet erosion

This manual deals with two forms of sediment production: mass movement and sheet
erosion.
When considering sediment-related disaster countermeasures in Japan, it is worth noting
that sheet erosion occurs on hillsides where the surface of the earth is exposed after
collapses or landslides as types of mass movement, and then creates a situation that causes
the next mass movement.

On the other hand, in the Western Balkan countries such as North Macedonia, pasturage
has been popular historically, so grasslands are widely distributed especially in the middle
reaches of the mountainous areas between forests and residential areas. Especially in North
Macedonia, even after independence from the former Yugoslavia, 90% of the forest land
remained as national forest. As a result, local residents have relatively easy access to forest
land, and a wide range of forest land has been used for grazing. As a result, the topsoil in the
grass lands is agitated by the footprints of livestock in overgrazed forest land. In addition,
forest fires and wild fires, which frequently occur during periods of low rainfall and extreme
heat in the summer, contribute to sheet erosion and the ensuing destruction of forests. Since
both devastation and erosion are seen everywhere in North Macedonia, this manual takes up
“sheet erosion” as one significant form of sediment production along with “mass movement”.

Land colapses at the heads of
the valleys (Mass movement)

cad - = -
\ -
&

Land colapses at sides
— of torrents

Figure 2-3 Sediment production and transportation from a watershed

2.2.1 Mass movement

The Society of Applied Geology (Japan) defines “Mass Movement” as *  the movement of
substances that make up the surface of the earth downwards due to the action of gravity”. It
shows that a lump of earth and stone on a slope loses its stability due to heavy rain or an
earthquake, such that it collapses, slides down, and flows down the slope and moves
downward. Cruden and Varnes (1996) classify Landslides (as Mass Movement) according to
the form of sediment movement, material of sediment, etc. as shown in the following figure.
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Figure 2-4 Categories of Landslides (mass movement)
Landslide classification after Cruden and Varnes, 1996 (Taken from the web page of British
Geological Survey)



LANDFALL MOKLISTE

Mass Movement (Landfall) in Mass Movement (Landslide) in Mokliste
National Park Mavrovo

Figure 2-5 Examples of mass movements in North Macedonia
(Blinkov 1., 2010, Global warming, climate changes and erosion process)

2.2.2. Sheet Erosion

Sheet erosion occurs when the impact force of raindrops hitting the ground surface and the
tractive force of surface water starts to move the topsoil and carry it downward. (F. Komamura,
1978) The Universal Soil Loss Equation (USLE) is widely used in the United States and the
rest of the world to estimate the amount of soil discharge due to sheet erosion from slopes. In
this formula, since the factors related to sheet erosion are clearly shown by the formula, the
functional relationships of those factors that make up the sheet erosion can be well understood
by this formula.

The equation is presented in the form

A=RXKXLxSxCxP Equation 2-1

where:

A is the average annual soil loss in tonnes per hectare

R is a measure of the erosive forces of rainfall and water discharge

K is the soil erodibility factor - a number which reflects the susceptibility of a soil type to erosion,
i.e., itis the reciprocal of soil resistance  to erosion

L is the length factor, a ratio which compares the soil loss with that from a field of specified
length of 22.6 meters

S is the slope factor, a ratio which compares the soil loss with that from a field of specified
slope of 9%

C is a crop management factor - a ratio which compares the soil loss with that from a field
under a standard treatment of cultivated bare fallow.

P is the conservation practice factor - a ratio which compares the soil loss with that from a
field with no conservation practice, i.e. plowing  up and down the slope.

(FAO, 1993, Field measurement of soil erosion and runoff, FAO SOILS BULLETIN No.68)

As seen from this equation, surface erosion is related to rainfall, slope length, inclination,
properties such as soil grain shape, and surface coverage (Crops). It can be understood that
the sheet erosion can be suppressed by controlling those factors.



» Rainwater: Disperses rainwater flow. Alternatively, introduce it into a safe waterway.

+ Slope length and gradient: Separates the slope length. Make the slope gentler or more stable.
* Soil properties (soil particle size): easy-to-flow soil, covering the surface of clay. Hardening
soil surface.

Regarding effects of sheet erosion by vegetation (trees and crops), differences in the amount
of eroded sediment by tree species and age class are known in Japan. In terms of tree species,
broad-leaved trees are generally less susceptible to erosion than coniferous trees, and aged
forests are said to be more effective in preventing erosion. (F. Komamura, 1978)

As shown in the Possible erosion intensity map of North Macedonia (Blinkov, 1. 2010, Global
warming, climate changes and erosion process), approximately one-third of the country is able
to be said as susceptible as medium to high erosion potential.

}

Erosion Map - Macedonia
> 1/3 of Macedonia X 9 .,-(.
prone to medium to m W = o

hig erosion processes

Figure2-6 Erosion Map in

e Renraa2s North Macedonia

Erozijal.shp

—H (Blinkov 1., 2010, Global

| warming, climate

= S changes and erosion
process)

2.2.3 Development from hillside sheet erosion,

Rain wash is the effect of rainwater directly eroding the land. Among the rain wash, the erosion
that occurs when rainfall hits the ground directly and moves the soil is called splash erosion.
Another type of erosion is the movement of soil by rainwater flowing over the ground. Water
flowing down bare slopes with no vegetation concentrates in small shallow depressions,
creating narrower grooves and developing erosion. This finely carved groove is called a rill.
Furthermore, these fine water flows and the narrow grooves formed by them concentrate and
develop into larger grooves (gully). This type of erosion process is called gully erosion.

Forest conservation construction work involves preventing these erosions using various
materials, and when planning sheet erosion countermeasures in Hillside Work, by carefully
focusing on water flowing down slopes, more effective erosion prevention can be achieved.



Figure 2-7 Grass land and potential erosion hillside in Central North Macedonia
(Blinkov 1., 2010, Global warming, climate changes and erosion process)

Gullies can be observed immediately
after the fires on the hillsides where
soil surfaces were exposed

Figure 2-8 Gully development after the fires
Colorado State University, 2018: Soil Erosion Control after Wildfire — 6.308

2.3 Water Run-off In A Watershed

Some of the rainwater that falls in watershed adheres to the trees in the forest that cover the
slopes and some is temporarily stored in depressions and the like. There is also discharge of
groundwater, part of which permeates into the soil and ground to moisten the soil, part of
which becomes deeper groundwater and permeates into the groundwater zones in bedrocks
and does not become surface water until a base point within the watershed. The portion of
rainfall that is not directly related to runoff at the base point is called rainfall loss. The rest of
the rainwater becomes surface water and flows into torrents and reaches to the base point
as surface ruoff.



QOutside of the
watershed

Under ground run off

Figure 2-9 Hydrology in the Forest

Among the rainwater that permeates the soil, the rainwater that permeates shallowly once
reappears on the ground surface, and flows out into torrents is called intermediate runoff (or
subsurface runoff). and The intermediate runoff reaches the base point later than the surface
runoff. In addition, groundwater that is deeper than the intermediate water is called the base
flow that gradually flows into the torrents within the watershed. Some portion of the
groundwater flows out of the watershed and it does not turn up at the base point.

The base flow is the runoff that is not directly related to the previous rainfall. Further, the
surface runoff and the intermediate runoff are collectively called direct runoff. Rainwater
flowing over the surface flows into nearby valleys, through which it reaches the base point
that is the final exit of the watershed.

The following hydrograph is a graph showing changes in runoff over time after rainfall in the
entire watershed at the base point of the watershed.
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Figure 2-10 A conceptual graph of a hydrograph in a watershed
(Komamura F., 1978; Chisan and Sabo engineering )

Following graph is a conceptual hydrograph to show a typical situation where the peak run-
off is decreased due to the function of the forests.



Watershed with less forests

Well-forested watershed

Figure 2-11 Comparison of hydrographs between a well-forested watershed and watershed
with less forests
(Komamura F., 1978; Chisan and Sabo engineering )

In a forested watershed, it takes longer time for rainwater falling in the watershed to reach
the base point of the watershed as direct runoff. This shows the flood prevention effect of the
forest.

2.4 Gully Development

As the next process of surface runoff, gullies are developed. As the sheet erosion
progresses, small unevenness can be seen on the slope even in equilibrium, and rills (small
Gully grooves appearing on the slope) are formed. After that, one dominant rill encompasses
other rills, and several rills merge to concentrate the surface flow. (Komamura, F., 1978)
When vertical erosion by gully progresses to some extent, lateral erosion of gully is added,
and the size of gully and the amount of sediment erosion increase.

In the case of a grass land or bare land with no vegetation cover, the water on the slope
concentrates in a short period of time after a rainfall and gathers in the depression, and the
depression is rapidly eroded vertically and horizontally and then gullies are formed.

10



Rill Erosion

Figure 2- 12 Development of gullies from rills
(Blinkov 1., 2010, Global warming, climate changes and erosion process)

2.5 Erosion Control On Hillsides: Hillside Work

As the processes of soil erosion in a mountain, it was described earlier that sediment
production from hillsides is caused by mass movement (Land fall/Landslides) or sheet
erosion, that gullies are formed from the sheet erosion and that such erosion is significantly
affected by quantity and movement of rainwater, hillside slope length, hillside slope gradient
and soil condition. If we control such erosions on the hillside where they occur, it is required
for those factors to be controlled at the hillside in the follow ways:

* Rainwater: Dispersing water flow. (Slope cutting work, grading work, small terracing work)
Leading the surface water into a safe waterway (hillside channel work) or preventing direct
raindrops from hitting the soil surface (cover work, vegetation work, planting work).

» Slope Length, Slope gradient: Separates the slope length. Reducing or stabilizing the slope
(earth retaining work, shaping/stripping, dog running, small step terrace work).

+ Soil properties (soil with small particle size): easy-to-flow soil, covering the surface of clay.
Harden. (Falling work, spraying work, vegetation work)

Further details of these individual hillside works are described in Chapter 3.

Both the mass movement and the sheet erosion occur within a certain rage of an area and a
combination of these techniques is often used to control the sediment runoff and the sheet
erosion within the area. In addition, as mentioned above, the topography of the slope of the
site, the valley that collects water, the situations of rainwater runoff, the soil and geology, etc.
are always closely related with soil erosion in the areas. In order to control the erosion with
hillside work on the hillside where these occur, it is necessary to consider first to stabilize the
slope and then control those factors as follows:

11
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Figure 2-13 Landfall conceptual drawing and examples of design drawing of hillside works
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2.6 Erosion Control In Torrents: Torrent Work

As described there are several functions to control sediments such as a function to
accumulate unstable sediments flowing from hillsides and landslides on the hillsides, with
check dams, ground sills and other torrent works, a function to flow down some portion of the
accumulated sediments gradually and safely, a function to control erosion from the bottom
and side slopes of torrents and so on. To achieve those functions, it is necessary to identify
origins of the hillside erosions and collapses and routes of the sediments flowing down from
the original sites to the torrents, quantities of the sediment loads to be dealt with, and then
need to consider how to combine appropriate construction works in appropriate sites. Such
individual types of torrent works are described in the Chapter 4.

N — Tree planting on the
Hillside works .=~ =< Simple terracing
g - \

Figure 2-14: Conceptual drawing of torrent works combined with hillside works in a
watershed
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2.7 Erosion Control Effects of Trees and Forests on Slopes

Forest understory vegetation and litter that accumulate on the forest floor can cover the soil
surfaces of slopes and prevent raindrop erosion and preventing gully formation in the slopes.
As the result, sheet erosion and gully erosion can be prevented.

In addition, root net work of individual trees trap soil, making it difficult for soil to be washed
away from the slope. Additionally, as shown in the figure2-14, the rhizomes cross sliding
surfaces such as landslides and landslips, making it difficult for soil to slide and collapse from
the slope.

Phreatic
surface

Less influence

Figure 2-15: Root system of individual trees prevent soil on slopes from sliding
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3 THE FOREST CONSRVATION CONSTRUCTION WORKS:
HILLSIDE WORKS

Hillside work is a type of work to construct structures at the collapsed and/or eroded areas to
prevent areas from further collapses and to generate areas to be revegetated.
Accordingly hillside work can be categorized into foundation work and vegetation work as
follows:
a. Hillside foundation works + - - for stabilizing slopes of collapsed areas
1. Grading work (Cut slope work )
2. Earth retaining work
3. Hillside channel work
4. Underground retaining work
5. Buried drain (French drain: buried drain filled with gravels /Culvert work)

b. Hillside vegetation works + - - for revegetation of collapsed slopes by planting trees
and seeding grasses/trees
1. Fence work
2. Terracing work
3.Vegetation cover work
4. Seeding work (including hydro-seeding)
5. Planting work

Grading work (Cut
slope work

Retaining work

4 '\ Underground retaining

work

Drain pipe

Buried drain
(French drain)

Figure 3-1 Hillside foundation works
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Hydroseeding work

Planting work

Figure 3-2 Hillside vegetation works

Construction work can be generally classified according to materials to be used and following
materials are normally used as shown in the following table:

Table 3-1 Materials used for hillside works

(1) Grading work

(2) Earth retaining
work

(3) Underground
retaining work

(4) Water channel
work

(5) Buried drain work
(French drain/Culvert
work)

(6) Fence work

(7) (Simple)
terracing work

(8) Vegetation cover
work

(9) Seeding work

(10) Planting work

Concrete, steel, steel pipe, concrete block, gabion, concrete
frames, large blocks, steel frame, etc.

Concrete, concrete block, gabion, fence, etc.

Concrete, culvert, Colgate pipe, fence, gabion, sod, sand bags
with sod etc.

Gabion (cylinder/box shaped gabion), pipe(perforated, netlon
mesh) etc.

Fascine, wood, steel plate, etc.

Turf grass, pressed soil block, log, other greening materials

Straw mat, net, log, frames, turf grass, other greening material

Seeding in line or area, seeding holes

Seedling, pot seedling, cutting, buried stem, lay down planting
etc.
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3.1 Grading work (Cut slope work)

Grading work aim to prevent collapses or expansion of collapses by grading uneven slopes
to be stable.
The work is normally planned in the following cases:

e in case the slope is with high risks of collapses and it needs to be stable.

e in case the sediments remain in unstable and irregular states around collapsed
areas, especially around the upper edge of scarp areas, and those need to be
removed and the slope needs to have grading to attain stable states and to prevent
collapses from expanding.

Figure 3-3 Grading work: work in progress (left) and after completion (right)

Gradients for slope cutting

Gradients for Slope Cutting shall be determined in considering with several factors such as
the present slope gradients, soil properties, topographical features around the site,
combination arrangement of other construction works and etc..

For stabilizing a slope, the slope gradient is ideally to be angle-of-repose. Accordingly it shall
be cut up to the angle if possible.

However, it is usually difficult due to the topographical or site conditions, for examples,
cutting work becoming a huge scale, cutting work needed to include the stable vegetated
areas nearby, causing a huge amount of cut soil, a huge amount of cut soil remaining on the
slope, which is causing the slope unstable, or etc..

Therefore, in general, the slope cutting work shall be the minimum necessary grading work
by considering the local topography, geology, and/or by adopting other types of work (earth
retaining work, revegetation work, etc.) to be carried out as hillside work. Therefore, the
slope gradients to stabilize the slope shall be determined to achieve the final stable
conditions.
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Rounding off

In case the upper part of slope is
steep and cutting soil volume is
large, retaining work shall be
planned.

Figure 3-4 Operation methods of Grading work

In case the upper part of slope is
gentle and cutting soil volume is
small amount

Table 3-2 Standard gradient of cutting slope in japan (1)

Moisture Angle of Coefficient of Natural Weight

Dry 20° - 37° 0.36-0.75 1:2.8-1.3 1,200 - 1,700

Cray Less moist 40° - 45° 0.84 - 1.00 1:1.2-1.0 1,700 - 1,800
Moist 14° - 20° 0.25-0.36 1:4.0-2.8 1,800 - 1,900

Dry 27° - 40° 0.51-0.84 1:2.0-1.2 1,500 - 1,700

Sand Less moist 30° - 45° 0.58 - 1.00 1:1.7-1.0 1,700 - 1,800
Moist 20° - 30° 0.36-0.58 1:2.8-1.7 1,800 - 2,000

Dry 30° - 45° 0.58 - 1.00 1:1.7-1.0 1,600 - 1,800

Gravel Less moist 27° - 40° 0.51-0.84 1:2.0-1.2 1,700 - 1,800
Moist 25° - 30° 0.47 - 0.58 1:21-1.7 1,800 - 1,900

Pebbles - 35° - 48° 0.70-1.11 1:1.4-09 1,600 - 1,800
Dry 20° - 40° 0.36-0.84 1:2.8-1.2 1,300 - 1,600

Soil Less moist 30° - 45° 0.58 - 1.00 1:1.7-1.0 1,400 - 1,700
Moist 14° - 27° 0.25-0.51 1:0.4-2.0 1,500 - 1,800
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Table 3-3 Standard gradient of cutting slope in Japan (2)

Hard rock 1:03 - 1:0.8
Soft rock 1:05 - 1:1.2
Sand 1:1.5~
Compacted Under 5m 1:0.8 - 1:1.0
) 5—10m 1:1.0 - 1:1.2
Sandy soil
Not compacted Under 5m 1:1.0~1:1.2
5—10m 1:1.2~1:1.5
Gravel or sandy Compacted or good Under 10m 1:0.8~1:1.0
soil mixed with homogenous of 10—-15m 1:1.0~1:1.2
rocks particle
Not compacted or poor Under 10m 1:1.0~1:1.2
homogenous of 10— 15m 1:1.2~1:15
particle
Clayish soil or 0—10m 1:0.8~1:1.2
clay
Soil mixed with Under 5m 1:1.0~1:1.2
cobblestones 5—10m 1:1.2~1:15

3.2 Earth Retaining Work (retaining wall work)

The Earth retaining work aims to prevent unstable soil from moving, to modify the slope
gradient, and to prompt the surface running water dispersing. The work also function as the
foundations for other construction works and
as the support for water channel and other
works.

The work functions as the framework of
hillside construction with following purposes;
(D Stabilizing debris and cut soil,

@ Modifying the slope to be gentler,

@ To be foundations for channel work and
buried drain work, or to support those works
at turning points,

The table below shows conditions and
applicable structure types of retaining walls to
the conditions:

Figure 3-5 Retaining wall work combined with
Fence work and Hillside channel work

19



Target of

Table 3-4: Applicable structure types of retaining walls

Applicable condition

Construction condition

installation _Safety . Foundation WL Foundation Combination TEEILE
against earth Height Structure
ground work works
pressure
1. Stabilizing Enough In principle, 4.0m | Strong * Concrete In case of By earth Also applicable as
unstable earth and stability is and less foundation soft ground, pressure the foundation
sand on the slope needed sri2icd it shall be fock /e_arth calculationin for hillside
steel B reinforced anchorl_ng t_o embankment vegetation work
2. Stabilizing " it pilie by piling or e Eryl and channel work
accumulated cut " Gitete [ it footing. feedeg
soil
* Concrete + Rock fall By earth
steel protection pressure and
work to be stress
applied calculations for
rock fall
Countermeasures Earth 4.0m and less Soft * Large block Base By earth Ditto
against landslides pressure to foundation - Steel frame concrete to pressure
be - Concrete be placed calculation
considered frame
Protection of cut Earth -4.0mand less Strong - Concrete In case of By earth Ditto
slopes pressure to for concrete foundation * Concrete soft ground, pressure
In case cutting be *3.0mand less block it shall be calculationin
slopes are stable considered for concrete * Concrete + reinforced cut soil
enough block steel by footing,
-2.0mand less " wooden
for gabion Soft . * Gabion box piling,
o AGnant s foundation * Steel frame gravel.
for large block,
etc.
1. Foundations of Earth About 1.0 - 2.0m Strong - Concrete
channel work, pressure not foundation * Concrete
buried (French) | to be block, etc.
drain work considered "
2. Being auxiliary specially SE R oanionibox
e foundation - Wooden
work for e
vegetation
work

Figure 3-6 Material types of Retaining wall work: Concrete retaining wall
(left) and Wet masonry retaining work with concrete blocks (right)
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Figure 3-7 Material types of Retaining wall work: Wet masonry retalnlng
work (left) and Steel frame retaining work

Figure 3-8 Material types of Retaining wall work: Gabion box retaining
Work (left) and Log retaining work (right)

Positions and heights of retaining work

Positions and heights of retaining work shall be determined so as to maintain the stability of
a slope and prevent the slope from collapsing and movement. Therefore, the slope
longitudinal line connecting from the foot to the top of the expected collapsing area shall be
formed smoothly without any irregular part as a whole.

In general, as shown in the right figure, in case of collapsing on a concave slope, the lower
part of the line shall be made as gentler compared with the upper part, which keeps the
concave-shaped slope form. Retaining work shall be arranged and designed in order to
realize a such slope form in the end.

It is desirable in principle that the heights of earth retaining work shall be 4 m or less since
the work is usually constructed continuously on unstable slopes. For stabilizing the slope, the
standard interval spacing between retaining work shall be 15 or 20m. In case the slope
gradient is less than 35 degree, the spacing shall be 20m. In case the gradient is 35 degree
and more, it shall be 15m.
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The line connected the top of the wall

Spacing between each retaining wall shall be 15m or 20m as the standard to
stabilize the slope. In case the slope gradient is below 35° , spacing shall be

about 20m and when up to 35° , about 15m.

Figure 3-9 Spacing of retaining walls on a slope

Direction of retaining work

Retaining work shall be installed to the perpendicular (90 degrees) to the planned slope
direction and the crown and the body of the wall shall be level in general.

If it is difficult to set them level due to the site/topographical conditions, they can be slanted

by considering other construction works to prevent scouring and erosion occurring by the
surface water running into the back of the wall and along the wall.

Figure 3-10 Direction of Retaining wall

Examination on stability of retaining work

Retaining works playing roles as the framework of hillside work to support the structural
stability of the target hillside are required to be examined the following stabilities;

(1) Stability against over-turning

Over-turning of the work/wall shall not be occurred
(2) Stability against sliding

Sliding of the work/wall shall not be occurred
(3) Stable against destruction of the wall body

The wall body shall not be destructed by the maximum stress against the body.

(4) Stability of the acting position of the resultant force acting on the wall
(5) Stability of the foundation ground
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Bearing Capacity of the foundation ground shall be sufficient against the maximum
reaction force of the wall.

1. There are two types of earth retaining work. One is that uses high reliable, strong and
durable materials such as concrete. The other is that uses light materials such as gabions
and logs.

The former, stronger one, is used in places close to the protection targets such as residents
and public infrastructures or in case fixing a large amount of soil and sediment generated by
slope cutting work or as a foundation for other construction work etc. Therefore, it is certainly
necessary to examine its stability thoroughly.

The latter, lighter material one, shall be installed in places where a large amount of soil and
sediment are not accumulated on the back of the earth retaining work or in places where the
back slope of the earth retaining work is judged to become stable due to the ground naturally
strengthening and vegetation recovery at the time when the deterioration of the used
materials of the work becomes conspicuous. For this reason, it is common to determine the
height, structure, etc. empirically without stability calculations.

2. the stability of the earth retaining work shall be examined by stability calculation

, In case the retaining work is to be the foundation of other works, in case it is required to fix
a large amount of soil and sediments generated by slope cutting work or in places close to
the protection targets, etc..

(1) Stability against over-turning
The degree of stability of the overturning of the earth retaining work is determined by the
balance between the overturning moment and the resistance moment.
The overturning moment is determined by the horizontal earth pressure, water pressure, etc.,
and by the weight of the earth retaining work, vertical earth pressure, and water pressure.
The overturning moment is determined by the horizontal earth pressure and water pressure,
and the resistance moment is determined by the own weight of the earth retaining wall,
vertical earth pressure, and water pressure.
The safety factor (Fs) against over-tuning is calculated by the following equation. the safety
factor shall be 1.5 or more in case the work is designed.
In case seismic motion is considered, the factor however shall be 1.2 or more.

----Equation3.1

F.— (Resistant Moment) ~ W"a +p, b
S (Overturning moment) Py h

w :Own weight and loaded weight (kN/m)

A :Horizontal distance from the toe of the wall to the action point of W (m)
PV : Vertical component of earth pressure resultant force  (kN/m)

B : Horizontal distance from the toe of the wall to the action point of PV(m)
PH :Horizontal component of earth pressure resultant force (kN/m)

h :Vertical distance from the bottom of the wall to the action point of PH (m)

(2) Stability against Sliding
A stability against sliding is determined by the balance between the sliding force and the
resistance to sliding. The sliding force along the bottom surface of the retaining wall is
horizontal earth pressure, and the resistance force is sheared resistance force or friction
force occurred between the bottom surface of the wall and the ground.
Passive earth pressure mainly caused by the earth of the front toe part is not considered
because long-term certainty cannot be expected in many cases.
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The safety factor (Fs) for sliding is calculated by the following equation. In case seismic
motion is considered, the factor however shall be 1.2 or more.

F.= (Resistant Force) (W + Px) “f+c*B ----Equation3.2
S (Sliding force) Pu W
:Own weight and loaded weight (kN/m)
PV : Vertical component of earth pressure resultant force  (kN/m)
PH :Horizontal component of earth pressure resultant force (kN/m)
h :Vertical distance from the bottom of the wall to the action point of PH (m)

(3) Stability against the destruction of the wall body
In order to satisfy the stability against destruction of the retaining wall, the compressive
stress and tensile stress generated in the wall shall not exceed the allowable stress of the
wall material. However, in case seismic motions are taken into consideration, it can be
regarded as stable if the total above stresses are within 1.5 times of the allowable stress. In
the case of a gravity-type such as the concrete structure, if the below condition (4) is
satisfied, it can be regarded as stable against the destruction of the concrete body.

(4) Stability of the acting position of the resultant force acting on the wall
On the bottom surface of the earth retaining wall, loads such as the weight of the earth
retaining wall and the earth pressure generally act. Also action point of the ground reaction
force on the bottom of the retaining wall differs depending on the eccentric distance of the
point of action of the resultant force. With regard to this, one of the conditions of stability of
the retaining wall is that the eccentric distance is not too large. In other words, the action
position of the resultant force of the load calculated by the equation in the next page must be
within the range of 1/3 of the bottom width of the earth retaining wall (which is called middle
third) from the center of the bottom width of thewall (1 e | = B//6).
In case seismic motion is considered at the center of the bottom width of the earth retaining
wall, it must be within the range of 2/3 of the bottom width of thewall( | e | = B/ 3).
In the case of the gravity type concrete structure, if the action position of the resultant force
of the load satisfies the above condition (inside the middle third), the tensile stress does not
act in the wall, so it can be said that it is stable against the destruction of the wall.

U
Figure 3-11 External forces and their action lines to retaining wall

_ W-a+Py-b—Pgy-h

d = ----Equation3.3
W+Py,
B
e=—-—d
2
D : Horizontal distance from the toe of the wall to the action point of R (m)
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e : Eccentric distance from the center of the bottom width to the action point of R
(m)

: Own weight and loaded weight  (kN/m)

. Vertical component of earth pressure resultant force  (kN/m)

: Horizontal component of earth pressure resultant force  (kN/m)

¢ Horizontal distance from the toe of the wall to the action point of W (m)

: Horizontal distance from the toe of the wall to the action point of PV(m)

: Vertical distance from the bottom of the wall to the action point of PH (m)

: Bottom width of the retaining wall (m)

WSO >»TVUYS
<

(5) Stability of the foundation ground

The load acting on the earth retaining work is supported by the foundation ground. If the
bearing capacity of the foundation ground is insufficient, the foundation ground may be
destroyed and the earth retaining work may be deformed.

The maximum ground reaction force (ql) generated in the foundation ground is calculated by
the following equation and it must not exceed the allowable bearing capacity (qa) of the
ground (g1 < qga) in order to avoid such destructions of the ground and deformations of the
wall.

in case seismic motions are taken into consideration, it can be regarded as stable if the
stresses are within 1.5 times of the allowable stress.

@ In case the action position of the resultant force of the load is within the range of
1/3 (middle third) of the bottom width of the wall at the center.

qQ; = Py+W (1 + E) ----Equation3.4
B B .
Py+W (1 6e) ----Equation3.5
2 =73 B

2 In case the action position of the resultant force of the load is out of the range of 1/3
(middle third) of the bottom width of the wall at the center.

(lel >B/6)

_ 2Py+W ----Equation3.6

(q2) = BEYER

g: : Ground reaction force to act at the front toe of the wall (kN/m)

g2 : Ground reaction force to act at the heel of the wall (or at the back toe)
(KN/m)

e : Eccentric distance from the center of the bottom width to the action point of

resultant force (m)

W : Own weight and loaded weight (kN/m)

Pv : Vertical component of earth pressure resultant force (kN/m)

B : Bottom width of the retaining wall (m)
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Middle third

Figure 3-12 External forces and their action lines within Middle
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< Example of Calculation >

GW—B Enbankment type

1 Load division chart

E D,
h T B
E" e IJ.
O Tl
Dy
h/3 |V
D, Dy
J Y
I,
2 Dimensions
Wall Wall
Height Height of basement Width |gradien| eradient
- N of t of of
of wall conerete ) .
crown | Vallev | mountain
side side
h hy h, B, b n m
2.5 0.3 0.2 0,15 0. 50 0.3 0.15
3 Conditions of design
Interna Accepta | Necessa | Necessa
Vol ume Vol ume: slape L fngle | Friction ble ry ry
wel oht weight | ° ull” frictio of wall |coefficien|bearing| safoty | safety
of :’a]I of back curface| ™ of [rictio i ool capacit rate rate
° s0il | ° hack n ground vy of for for
snil ground | turnove | sliding
(o 5 i3 & o i [ Ca Ta I'a
22.1 17.7 25 a0 8, 531 20 0, G 200 1.5 1.5
4 Earth pressure (EF)
Earth ()= cos (¢ —a)
we cos *a-cos (a+8) 1+ |20+ 8] sin(@ - ) |

Earth pressure(EP)

Yortucal component of lil'[,|‘:n,}

Holizontal conponent of EP (Ey)

cos (@ +4d)-cos {a—ﬁ}f

0. 61375

hix1/2% s %
2. X2 65X 1/2x17.T*0.61375
33, 948 kN

Exsin(d+a)
33, M8 X sin(20. 000+8. 531)
ExXcos(d+u)

33. 948 ¥ cos (20, 000+ 8. 531)
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5 Culcuration chart

[tens . Lesad " . Arm Moment
Farmila Arm ealculation
[ (1] kN +m
) ® Uhehy ) ¥ 12 Bot2/3 % Cth=h,)
Bofn ! b 16045 | — ' 0. 540 o, 67
L 3=3 22 25 1,/2x22.1 0 15+2/3% 0. 3220
. | B h-h) = w Botn (h=h,) +1/2%b ]
: 24,310 1. 060 25. TES
0500 (2 5-0_3) =22 1 (O 15+, B3 2. 204 1,/2 50, 50
R " Eu e Botn e (h=h ) +b4 173 m (h=h,)
Dy | m thoh) )" 1/2% 0 gz | : : 1. 420 11. 391
0158 Bx2 2 [ /2x22, | 0 L5+, 3308, 30+, 50+ 1/3 %0, 1538, 50
D, [rreml 3 th-h b #h] % Chy~hyl % 125 Bt 275 2 [ (netm) 2 Ch=h ) 4]
1. 6416 - 1. 143 1. 851
(04552, 240, 50F 0, 1% 1,/2% 28, | 0 15+2/3 % [0.45% 2. 2040, 50]
D, | BBy hy=hg) % 1/2% w Bot1/3 % (BB, )
: 1. 663 0. 652 1. 0E4
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(6) Drain of earth retaining work

For the impermeable type earth retaining work, drains (drain holes) shall be generally
provided to eliminate the seepage water on the back slope of the work.

In the stability calculation, the rise in the water level in the soil of the back slopes of the
impermeable earth retaining work is not usually taken into consideration. Therefore,
prevention of the un-expected rise of the water level in the soil of the back slope of the work
by drains has an important function in the stability calculation.

1. For impermeable type earth retaining works such as concrete earth retaining work and wet
masonry retaining works, drains shall be provided to prevent water accumulation and water
level rise in the soil of the retaining work. This is because if seepage water or groundwater
stays on the back slope of the work, the water pressure will acts onto the earth retaining
work.

2. Drains shall be installed with pipes with a slight downward inclination from the back to the
front of the retaining work. Inner diameters of the pipes shall be about 50 to 100 mm in
general and it shall be installed at about 1 in 3 m2 of the retaining wall.

In case there are risks that water from streams etc., flows into the back side of the wall,
backflow prevention measures shall be considered to provide and attach to the drain pipes.

3. In general cases, a backfilling gravels shall be provided to efficiently drain water and to
prevent drain holes from clogging with soil and sand.

(7) Backfilling gravels
Backfilling gravels of the retaining work shall be provided to equalize the earth pressure and
to drain the seepage water from the back slope of the work.

1. Backfilling gravels is mainly provided for purposes to disperse the earth pressure on
the back side of the impermeable type earth retaining work to improve the stability of
the work, to prompt efficient draining the seepage water and groundwater and to
prevent drain pipes from clogging with soil and sand.

2. For the gravel backfilling, the structure of the retaining work, the soil quality on the
back side of the work, spring water conditions, etc., shall be considered and
homogeneous and highly permeable materials such as gravels, crushed stones that
is hard to weather shall be used after sufficient compaction of those materials as the
standard procedure.

If the back side of the retaining work is backfilled with good quality soil and the earth
pressure assumedly acts evenly on the retaining wall, and the drainage also
expected well-functioned then it may not be necessary to provide.

[Reference] How to install the backfill

In consideration of the above purposes, in case provide backfilling gravels, it shall be
provided and arranged with an equal thickness of 30 cm. as a standard. In case dispersion of
the pressure can be achieved though still poor permeability is expected only with gravel
backfilling, a secondary product may be considered to use.

Gravel backfilling is to be provided from the vicinity of the top of the wall to the lowest drain.
Below gravels, low permeability (clayish) soil is normally used for backfilling.
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Sodding

Backfilling

Backfilling with
high permeability
materials such as
gravels

Backfilling with
low permeability
soil

Drain pipe

Figure 3-13 Conceptual drawing of backfilling of the retaining wall

3.3 Hillside channel work

Hillside channel work aims to collect and drain
water on the hillside to prevent hillside erosions. It
is because rain water, spring water, or inflow
water coming from the outside of the construction
site infiltrates into the soil and it causes increase
of pore water pressure and degradation of
adhesive force of the soil. At the end, the areas
become susceptible to erosions. Channel work
can help to avoid to create such conditions by
removing surface water.

Hillside channel work shall be installed in the
following cases;

QD In case there is spring water in the target
hillside _ o
2) In case the surface water is easily Figure 3-14 Hillside channel work

gathered from surroundings and coming
down into the hillside,

3) In case the hillside is valley-shaped and the surface water is gathered into there
4 In case the hillside is geologically weak against erosions by the surface water
(5) In case the water drained by French drain work comes out and the water needs to be

treated to be flown down safely.
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Factors

Type of collapses/
erosions

Geological features
of collapsed areas

Spring water

Catchment area

Longitudinal/
cross-sectional
shape

Relationships with
other works

Table 3-5 Hillside channel work required locations

Channel work is required (in general)

1. Deep and seashell / spoon shaped
collapses caused by seepage/ ground
water, etc.

2. Collapses caused by gully erosions

1. Areas of easily eroded geological
compositions such as volcanic ash, fine
sand, mud and etc.

2. Areas consisted of terrace deposit or
impermeable composition layers such as
rock, etc.

1. Waterspringis all the time

2. Waterspring is only after raining

1. Wateris gatheredin the collapsed
area from the outside of the area
2. Areais 0.1ha or more

1. Longitudinally Convex shaped line
slope

2. Horizontally concave shaped (valley
shaped)

Previously other works could not make
the site stable or regenerated vegetation
successfully

Channel work is not required

Shallow collapses of the
surface peeling type

1. Mudstone, etc. is exposed

2. Areas of geological
compositions unsusceptible to
erosions such as gravel,
cobbles, etc.

No water springs

1. No water coming from the
outside
2. Areaislessthan 0.1ha

1. Longitudinally graded
slope or concave shaped slope
2. Horizontally level shaped

Other works can make the site
stable/revegetated quickly
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Planning hillside channel work

Hillside channel work shall be designed at the horizontally lowest positions where water is
collected most effectively on slopes. Basically the arrangement shall be designed as follows:

@ In case the surface water flows into the site from the outside, channel work shall be
arranged at the outside to collect the water from there. In this case, the channel work shall
be installed at a comparatively flat of the upper side of the site.

@ Water collecting channels shall be arranged transversely on the slope for collecting the
surface water as much as possible.

(@ Water drainage channel shall be arranged to take the shortest distance from the center
channel for draining collected water to outside as quickly as possible.

@ In case a hillside work area is large, an appropriate channel system shall be arranged for
water collection and drainage since a single channel is not capable to deal with the water in
a certain wide range of area.

(® Arrangement of channels shall be considered according to the slope conditions and
topographical features before/after the construction. This is because the main channel and
branch channels may be required depending on a shape and spread conditions of the
collapsed area.

/ Eb&b

fy  Water collecting channel
on the terrace installed
E] outside of the site

Water collecting
channel installed
transversely

Water drainage channel
installed in concave
place of the slope

Figure 3-15 Planning Hillside channel work
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Plan view and longitudinal section view of channel work

Channel design shall be set in a plan view by connecting the horizontally lowest
positions on the slope basically. The alignment of the channel work shall be naturally
designed from upper to down on the slope for the water in the channel to be flown.

WA longitudinal Cross-section view

/ /O / // ’il/’ / ,// SN ¢ c g [ “

X i “Plane view
Retaining work

Concrete retaining work ~ Channel work

Concrete
check dam

Figure 3-16 Plan view (left) and Cross section view (right) of Hillside channel work

Water flow cross section of the channel

= — B3—
Water flow cross section of the channel H.W.L
shall be designed so as to drain safely B
enough for the maximum flow quantity of = ] & T
the collected water. \ / i‘]
\ /]
js—BRi |

Figure 3-17 Water flow cross section
of the channel

Length of a single span of the channel
work

Generally, collapsed slopes are steep and the foundation ground of the slope is
usually not expected to be good conditions. Therefore, if a single span of the water
channel work is designed as a long distance, unequal subsidence and sliding may
occur due to the own weight of the channel. Accordingly, the length of the span shall
be regulated with retaining work or bed sills by about 20m in the oblique length as
the standard.
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Types of channel work (1/6)

Cross-sectional view

Cobble stones concrete

; ) ) (Unit:m)
Concrete channel constant water with high water discharge

Cross-sectional view
2.14

nzlo:n 0.29

o 1.00 029 031 0.21
Concrete block | =
i Y L —— ¢
= Bl iy
2 A Drain pipe
S\ o
T \— Concretefoundation P
o\'m 0.6
=) I
T
U- 158
—| 57
e — (Unit : m)
I —

Concrete block channel Main channel with high water discharge

Types of channel work (2/6)

Cross-sectional view

F\
5| Rubble stones

Gravels

Concrete

0.20] | 0.35

a7

Unit: m

Wet masonry hillside channel: For locations with high volume constant water

Cross-sectional view

1.70
0.08 > 0.08]
| 027 1.00 L 0.27
7R N\ \"Cobble stones
3| il
S f Casted natural stones
24

For hard ground areas with unit:m

: small water catchment areas
Dry masonry channel: For steep sIopes without constant water

34



Types of channel work (3/6)

Cross-sectional view
5.4

Pile(pine wood $=0.1,1-2.0)

(Unit : m)

Cross-sectional view

1.88
080 — ..‘}“_—_J,W__I
Wooden
| )_— cross-member

Wooden pile

Gabion box
Steel pile

Cobble stones

J Retaining sheet
(Unit: m)
Wooden fence channel: Itis compatible with vegetation work. Relatively low durable.

Types of channel work (4/6)

Cross-sectional view

T’:

= Waring joint

waring

Corrugated flume

Beam

Cobble stones

G

L

= T Water collection pipe

Corrugated flume pipe channel: (Uit m)
For locations where flexibility in work needed such as landslide area, etc.

Cross-sectional view
L 1.00
0.60

Corrugated pipe
8l
B= Back filling stones
wire
Q T ) Beam
<
n (Unit : m)

Corrugated pipe channel:

Functions of the channel can be sustained even with ground deformation.
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Types of channel work (5/6)

- Cross-sectional view

0.40
1,009 [0.05 0.30 -05) .09,
T Bl

T=T=N\ W ENEEE
- 2 ~
o &
IR :
s ! i Pre-casted
\ d Reinforce
A s concrete
Retaining sheet
Cobble stones
0.40 Unit:m

Cross-sectional view

! 113 |

Turf grass

skewer

Sod covering channel: Suitable for gentle slopes with no constant water, low water
discharge, no sediment movement and rich soil for sod to grow

Types of channel work (6/6)

CCEEEFEFES T2 L A A ) )
%;”/(%;{f}i Cross-sectional view

114 \

v .
0.40 Unit: m

< e S 2
ATAY NS S

Sandbag channel: Suitable for slopes with no constant water, low water discharge,

0.38

Wire net

Unit: m

Sod /grass seeds are put in the mat

1

Suitable for sobes with no constant water, low water discharge,
no sediment movement and rich soil for sod to grow.

Functions of the channel can be sustained even with ground deformation.

Figure 3-18 Types of hillside channel work
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3.4 Buried drain work (French drain work/Culvert work)

Buried drain work aims to drain the underground water and/or the seepage water quickly
outside the site, which will decrease the water content and pore water pressure of the soil of
a slope, prevent soil layers from landslide movement, prevent the underground water from
spouting out to the surface and prevent the area from re-collapsing.

Cross-sectional view

Retaining work
Hillside Channel work

/

Revetment
work

¢ Buried drain work

Figure 3-19 Types of hillside channel work

Layout plan and structures of Buried drain work

Positions and structures of the buried channel work to achieve effective water collection and
drain shall be determined based on profound and sufficient topographic and geological
surveys. The buried drain work shall be installed up to the depth of an impermeable layer or
the original ground layer.

1. The work shall be arranged at the water spring points and watery areas.

2. In case one of reasons of a slope collapse is the spouts of underground water, the
buried drain work shall be always considered to plan after sufficient site
investigations.

3. Atthe sedimentary area of slope cutting, the underground water is prone to be
formed on the boundary between the original ground surface and sediment soil layer.
It is therefore necessity to consider to provide the buried drain work in such positions.

4. |If the ground is watery and requires a planning of large drainage, drainage network
system shall be planned.

5. When planning the work at water spring areas, water socket (receptacle) without
water leakage shall be designed appropriately.

6. The structure of the buried drain work shall be designed as it does not allow the
collected water leaking to and re-penetrating into the slope ground.

7. Suitable sizes and lengths of a span of the work and whole system shall be
determined by considering the rage of a area to collect water by a single drain.

Conditions of drainage pipe

Drainage pipe of the Buried drain work shall meet the following conditions:
1. Strength against the load, earth pressure and etc. from the upper part is sufficient.

37



Drainage capability is sufficient.
Connectivity and durability are good.
Construction of the work is not difficult.

arLDd

sediment flowing in.

There are several types and structures of buried drain work, such as, gravels, fascines,
gabions, concrete pipes and etc.. Due to recent difficulties from procurement, durability
and/or workability of specific materials, secondary products or combinations between

gabions and secondary products are frequently applied.

Schematic depictions of Buried drain

The cross section of the pipe of the work is sufficient enough for a certain amount of

(1) In case the soil property \

“ =/ Backfilling soil

is normal and watery, or

in case draining water is
required up to the relatively
deeper layer

Textile mat is nor required

= Textile mat to prevent
clogging
~ Gravels

——— Waterproof sheet
h is same as diameter of the drain
pipe or less.

depending on soil conditions

(2) In case draining water is
required only up to the
relatively shallower layer

- Backfilling soil
- Textile mat to prevent clogging
~ Drain pipe

Waterproof sheet
h is same as diameter of the drain
pipe or less,

(3) In case draining water is
required up to the deeper
layer because of landslide

Backfilling soil

Textile mat to prevent clogging

Gabion

7 Cobble stones
~ Drain pipe

- Waterproof sheet
h is same as diameter of the drain
pipe or less.

Figure 3-20 Schematic depictions of Buried drain
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Cross-sectional view
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soil st ".:.‘
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. Prevention
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drain work Drain pipe
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Figure 3-21 Types of buried drain work

3.5 Simple terracing work

Simple terracing work is normally planned to disperse rainwater on slopes of the collapsed
and/or eroded hillsides and to prevent sheet erosion on the hillsides. It is also to improve the
vegetation habitat on the hillsides and to promote quick recovery of the vegetation on the
slopes.

Some types of the terracing work are combined with vegetation work. Some vegetation is
provided on the front side and the top of the terraces and sheet erosions are planned to be
prevented. Such vegetation work can create a suitable environment for planted trees growing
well.

The standard interval between lines of the terracing work shall be 1.5 m by height.

Cateqgories of Terracing work

Terracing work can be categorized as follows;

1.  Atype of work for making an environment to facilitate planted trees to grow better by
piling bundles of fascines, stones and other materials in front and refilling soil on their
back for soil to keep staying there. -+ + - - stone, fascine and/or sodding work

2. A type of work to plant a single or a bundle of plants on the terraces or dug ditches on
slopes+ -« - - + - + -« :saw grass/lawn grass terracing work

3. Type of work to utilize secondary products to contain plant seeds inside for slope
revegetation. -+ -+ -+ - - - terracing work by using secondary products

From secondary products use, two types of effects can be expected in the construction

work. One is the effect to sustain covered soil on slopes and the other is for labor saving and
standardize sowing operations.
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Types of terracing work (1/3)

Side view
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Terracing
work using
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Seedlings
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Types of terracing work (3/3)

A /ﬂé/
Terracing ( Type A is introduced as
work fencing work in the e
using log following section.) g0om et
i——ﬁuom——!
->
() Cutting stairs (terrace) in
the SlOpe 1. Sod terracing work with steps 2. Sod terracing work without steps
Terracing (2) Without cutting stairs in - o
work the slope
using sod

3.6 Fence work

Fence work can be categorized as one type of simple terracing work. It is constructed to
prevent the runoff of the topsoil from slopes and to create good growth conditions for planted
trees.

The structure of fence work

As the structure of fence work, wooden stakes are droven into the hillside at intervals of 0.5
to 1.0 m along a contour line on the hillside and cross-piece bars are weaved or assembled
between the stakes with various materials to form walls.

Fence work is normally planned to prevent soil and sand from running off and to stop
developing gullies with a simple earth retaining work on sedimentary or soft ground slopes.
However, since the materials used for fence work normally decay quickly, the fence wall
height shall be limited by 0.5 m or less and sods planting or sowing shall be conducted
between the steps and on the wall materials. Accordingly such vegetation can cope with the
slope destruction after the decays of the fence materials.

Stakes resist against the earth pressure acting on the back of the fence wall and support the
wall. Therefore, the driving depth of stakes shall be 1.5 to 2 times as the wall height.
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Figure 3-22 Types of Small terracing work
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Types of fence work (1/4)
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Types of fence work (3/4)
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Figure 3-23 Types of Fence work
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double fence work | double fence work
fulfilled with rocks

Figure 3-25 Single and double fence works

3.7 Sodding work

With Sodding work, horizontally stretching steps are made on cut slopes and creating pot-
shaped with sods on the original ground of the steps, in which soil with fertilizers and rice
straw are placed and tree seedlings are planted there for re-vegetating the slopes.

Sodding work is one of techniques developed from recovery works in denuded mountains
(bare mountains) in Japan. Hillsides with poor nutrients are target areas of the work, in which
the surface is extremely dry, rills and gullies occur easily and top soil are also easily washed
away.
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Types of sodding work (1/2)
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Figure 3-26 Types of Sodding Work

3.8 Vegetation cover work

Vegetation cover work shall be planned to prevent topsoil erosions and collapses due to
rainfall and frost heaving and to improve the environment for the germination and growing of
vegetation.

The vegetation cover work shall be planned to protect slopes and constructed vegetation
work from erosions and collapsing. The work can be applied in case the slopes are rough
soil and/or steep and constructed terracing work is likely to be destroyed due to occurrences
of rills and gullies on slopes caused by rainfall and in case the surface soil is prone to be
collapsed because of frost heaving and other reasons.
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The vegetation cover work is also planned to protect vegetation from growth hindrances. The
work can be applied in case sown seeds and nutrients were run-off with soil and sown seeds
and planted trees are likely suffering from hindrances to their germination and growth.

—

\i;.: o]
VIR ‘N" "@HH MO g E}“

Figure 3-27 Results of Vegetation Cover Work

Cateqgories of vegetation cover work

Table 3-6 Types of Vegetation Cover Work

Type Material Application
Veg. cover work Fascine In case it is required to prevent erosions or collapses
using fascine of slopes between stairs due to frost heaving and

other reasons, in case materials of fascines are easily
available and in slopes where stakes can be driven

easily.
Veg. cover work Straw mat In slopes with heavy frost heaving, in dry areas, in
using straw mat areas with light and rough topsaoil etc.
Veg. cover work Straw mat In case quick recovery of vegetation is required in
using straw mat containing areas where frost heaving occurs, in areas with less
containing seed & | seeds and rainfall and dry or in areas where the top soil is light
nutrients nutrients and rough enough to be eroded easily.
Veg. cover work Straw In areas where undulation is relatively gentle with less
using straw rainfall. Also in areas where the top soil is light and
rough.
Veg. cover work Net In slopes consisting of deeply weathered rocks with
using net well-developed cracks and their surface movement is

to be prevented and the vegetation on the slopes is to
be fixed. In slopes where other vegetation work are
difficult to be constructed and in case soil and rock
falls need to be stopped.

Secondary Straw Sheet/mat type work are used to prevent the
products mat/woody movement of the topsoil due to frost heaving and etc.,
material and to protect sown seeds from damages of dryness
sheet/mat, and cold which is similar functions to the work using
chemical straw mats and straw cover work. Net types are used
fiber/iron to mainly fix the spraying material, such as
net hydroseeding materials, and to prevent rockfalls and

collapses. This function is similar to the functions of
reinforcing nets and rock fall prevention nets for mortar
hydrospraying work).
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Properties and applications of cover materials

Table 3-7 Properties and applications of cover

Type Property/ application
Straw mat Straw shall be knitted so as not to interfere with germination. In this
sense, straw usage of 350 to 500 g / m' is normally appropriate. Usual size
of the mat is 1 m width and 10 to 20 m length. Since it easily fits on the
ground surface, it has erosion prevention effects. It also has a good
moisturizing and heat-retaining effects, which promotes growth.
Chemical Chemical fiber net is light-weighted and able to be handled easily. Some
fiber net types of the work can be sown and setting up the cover work
simultaneously because this type of products contains seeds and
fertilizers. However, it shall be noted that the heat retaining and
moisturizing effects are small because of the light weighted.
Woody It can be expected with the materials to have even adhesions of woody
fiber cellulose, seeds and fertilizers and their multi-effects to complement
nutrients to small seedlings. The material shall be having good
dispensability in water and evenly sprayable and shall not be hindering
germination even when used in a large amount. Erosion preventive
materials shall be considered to use since water contents of the surface
layer may increase when fibers are sprayed, which may increase erosions
during rainfall.
At least 150-200 g / m' of the material shall be used in order to expect the
multi-effects.
Types of vegetation cover work (1/2)
--}?r'
7 Plain view . Side view
Veg. cover
work
using
straw Unit:m)
mats
Veg . Side view Plain view
cover
work
using
fascine
(Unit: m)
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Types of vegetation cover work (2/2)

Veg. cover

work using

vegetation
mat

Immediately after the completion

8 month after the completion

(Left Photo)
Right after the
completion of the work

(Right photo)
8 months after the
completion of the work

Net
Fertilizer

© Anchor steel bar 9x200 mm X Anchor pin 150 mm

=— Fertilizer bag

Figure 3-28 Types of Vegetation Cover Work

3.9 Hydroseeding work

Hydro-seeding work is normally applied after constructing the hillside foundation work in
relatively gentle slopes s in areas where suitable soil for vegetation growing is dominant. The
work is normally applied in order to save labour and construction cost reduction as well.
Seeds, fertilizers, curing materials and soil improvement materials are mixed with water and
sprayed with seed spraying machine (hydro-seeder).

Soil dressing hydroseeding work

This work is applied for
introducing and generating
vegetation on steep slopes with
less soil and/or on cut slopes of
hard ground and etc.. Soil and
soil stabilizers are normally
mixed into materials of
hydroseeding work and sprayed
by a mortar concrete spraying
machine.

Rocks with less joints

Rocks with many
joints

Rocks with sediment
in joint

Cliff bank

Sediment with boulder

Sediment with gravel

Sediment »

Standard thickness of Soil dressing

37 LdAgL A YR 18 ig . (0cH

Average thickness of spray

Figure 3-29 Standard thickness of soil dressing
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Aerial hydroseeding work

Aerial hydroseeding work is applied by spraying plant seeds and other vegetation materials
by helicopters for regenerating vegetation in collapsed areas. This is applied in case

construction conditions are extremely bad, such as in remote areas or steep areas, in case

other re vegetation methods are not applicable, in case there are many construction target
areas and scattered, in case the construction target area is large, or in case emergent re-
vegetation is required, for example, in the site of forest fire and etc.. However, it is a fairly

less intensified method as revegetation work.

Table 3-8 Materials used for Aerial hydroseeding Work

Material for aerial hydroseeding work : Soil dressing hydroseeding work (per ha)

Type Specification Amount | unit Application
Asphalt emulsion Cationic, PK—1 3,500 | kg | Dilutionrate1:1
[»)
Mixed water Running water 3,500 Kg Stren'gth 25%
solution
Complex fertilizer N12 P8 K6 1,500 | Kg
Seed Various sorts 160 Kg
Repellent Iron oxide powder 1 kg
Remarks Herbaceous plants:Japanese knotweed(3.7). Japanese pampas grass(12.5).
Japanese mugwort(7.0). Festuca arundinacea (65.0). Eragrostis curvula(10.0).
Festuca rubra var. genuine Hack(21.8), Dactylis glomerata(20.0)
Woody plants: Pseudoacacia(6.8). Pepperbush(8.4). Alnus firma(4.8)
Unit: kg
Types of Hydroseeding (1/2)
Side view
Sprayed surface /
G
Standard \ 5T
Seeds, fertilizer, curing compound etc. F
hydro- 7?
; %
seeding \ {F
a
work =
£
Jr
%
/ W\
Cross-sectional view
Soil dressing foundation with seeds
(thickness 50 mm)
SQ|I wire net
dressing ;
hydro- Conerete peg
seeding Anchor peg
work
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Types of Hydroseeding work (2/2)

Aerial
hydro-
seeding
work

Figure 3-30 Types of hydroseeding works
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4 THE FOREST CONSRVATION CONSTRUCTION WORKS:
TORRENT WORKS

Torrent works are normally implemented in devastated torrents or mountain streams in order
to restore the conditions and also to prevent further devastation. Appropriate types of torrent
works shall be selected according to conditions of devastation in the torrents, topographic
and/or geologic features as well as conditions of targets to be protected in the downstream
areas of the torrent watershed.

As the main torrent works implemented in North Macedonia, three types of torrent works are
introduced and described in this manual:

Check dam (gully plug or ground sill)

Channel work
Revetment work

4.1 Check dam (gully plug or ground sill)

Figure 4-1 Gabion check dam in Lisiche and Radovish constructed and demonstrated in the Eco-DRR
Project in North Macedonia

oo , SN0 PN TN ‘
Y N B Y

Figure 4-2 Small step check dams made of natural materials in North Macedonia
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Figure 4-3 Classical Open type check dam in Tetovo (left) and Combination type
check dam (right)

4-1-1 Purposes of check dam
Main purposes of check dam construction are to stabilize the stream bed and mountain foot,
as well as to control sediment discharge in the stream.

Check dams usually have following
functions: W 2%

Q To lead gradients of the streambed o iR%
gentler in order to reduce vertical and _ / L—of he
| X . . 0 i2% d-\en’(.
ateral erosions and to mitigate sediment / E e
movements in the streambed. — 1 ot ong\®
2) To stabilize mountain feet of the ) ped

s’&\'ea

side slopes of the stream and prevent the
slope from collapsing. Figure 4-4 Design sediment gradient of Step
3) To mitigate the movement of dams

unstable sediments accumulated in the
streambed.

4) To prevent stream devastation
by debris flow and control sediment
discharge downstream.

(5) To balance the sediment
volume, i.e., flow sand and stone with
water under normal situation, but during
floods, hinder the flow of the earth, sand
or driftwood.

Sediment load behind the check dam can suppress
Check dams always shall have one or the vertical and rateral erosions, stabilize the toe part
more target functions in order for the and prevent both side slopes from collapsing.
dams to serve the functions at the
locations where those functions are
required to mitigate devastations in the
stream.

Figure 4-5 Preventing vertical and lateral
erosions
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Check dam work stabilizes _
unstable sediments on the streambed. N

Figure 4-6 Stabilizing mountain foot by the
sediments of the dam

4-1-2 Location of check dam

Check dams shall be installed at appropriate locations in torrents/streams in accordance with
its purposes.

Check dam installation shall be selected to set at the most efficient and economical location
in the target stream areas in order for the dams to serve their purposes effectively.

The check dam installation shall be set directly at the downstream of the target area in the
stream where it is required to stabilizes mountain feet of the side slopes and to prevent
longitudinal and lateral erosions and the movement of unstable sediments on the streambed.
In case the target area reaches to a long range or the gradient of the streambed is high,
some check dams can be arranged in a staircase pattern.

In torrents where debris flows may possibly occur, appropriate locations of dam installation
should be selected according to the characteristics of the processes of sediment movements
of debris flows, such as outbreak at the upper stream, flowing down in the middle stream and
sediment at the downstream area.

4-1-3 Conditions of the Location of check dam

Check dam installation shall be basically selected at the locations on the firm ground in the
streambed and both banks. It shall be accordingly free from the risks of ground subsidence
due to insufficient bearing capacity, scouring of the  toe part of the dam in the downstream
side and destruction from the side parts of the dam body due to erosions of stream banks.

If the installation of the dam cannot avoid locations with the less strength ground then
appropriate measures to strengthen the weakness of the ground shall be taken such as
treatment of foundation ground, prevention of scouring of toe of the downstream side by
providing an apron or wing parts of the both sides of the dam or etc.

For the dam installation curve parts of the
stream shall be avoided. If it is not possible to
avoid it then directions of the dam shall be
carefully examined as described in the later
part in this manual.

Figure 4-7 Dame site below a confluence
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Check dam installation shall be
considered at the downstream side of a
confluence for a stream joining to
fl another stream. It is because sediments
ok contiuence and side erosions tend to occur at the
The Dam site
confluence areas. However, dam
shall be ) .
detached by =) installation shall be detached by more
almost 5m than 5 m from the confluence pints.
from the
confluence :
/9? £
Most J . g
desirable f‘/\)\hdei’ £
dam location Vs
Figure 4-8 Dame site below a confluence is a narrow i & 4
part of a LN &
stream with a My ) %
wider width at the upper stream side of the location to obtain the L:nﬁﬁ
functions of dam more effectively and economically. Narrow# | §

Figure 4-9 Narrow section as a
Suitable Dam site

In case planning step dams, the base
________ of the lowest dam is required to be on
the bedrock in principle. If there is no
bedrock at the position, the front toe
part of the dam shall be protected by
means of the counter dam, the apron

design sediment line of the dam

TSN D iR work, vertical wall and etc. The
upstream dams shall be located at the
#7777 Bedvock foudation position where the design gradient line
. ) of the downstream dam is lower than
Figure 4-10 Some requirement of Step dams the present river bed gradient. The

front toe parts of the upstream dams
shall be under the design sediment
lines of the downstream dams.
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4-1-4 Direction of check dam

As installing a single dam in the straight
stream is the basic case, the dam shall be set
such that the centre of the flood way of the
dam be at the centre of the design stream line
and the centre alignment of the dam face to
the perpendicular direction of the downstream
centre line.

Old streambed

good

Centre line of the stream at the flood

\ high water period

Stream width at the
flood high water period

Figure 4-11 Direction of check dam

In case installing a check dam in a curved
stream area is required, the embedded
part of dam of wings of the dam shall be
) protected adequately by the following
Downstream s, treatments: installing revetment work,

SRR setting the incline on the dam wings,
raising wing heights, etc.

\ Installing dams on a concentric circle

Figure 4-12 Requirements of curved site In case installing several dams is
required, they shall be allocated on a
concentric circle in the stream.

4-1-5 Design sediment gradient of check dam

The design sediment gradient of a check dam shall be determined with consideration of the
conditions of the sediment composes of the streambed and flow rates at the dam position as
well as conditions in assumingly stable sections in the stream. Normally sediment gradients
of a stream beds and particle sizes, the sediment materials and flow rates have close
relationships.

The design sediment of a check dam can

be set as about 1/2 of the present stream =%
bed sedimentation gradients by referring to - N -
the area with comparatively smaller B2 ve
changes in stream bed in case the m % | — gient of ¢
movements of the sediments in the stream [ — aa &

. ; i A
is large and heavy in a devastated stream — 1% of Obed
or there is no check dam for reference Svea‘“
around the vicinity.

Figure 4-13 Planned sediment gradient of Step
check dams

Sediment beds of check dams usually form steeper sediment gradients (gradients of flood
water flows) due to the sedimentation after a large scale flood. After the event, small and
medium-sized floods gradually mitigate the gradient, and shift to the gradients in the normal
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stream bed conditions that matches
Sediment line after a large scale flood the particle sizes of composes, flow
rates, etc in the normal flow conditions
in the stream.

Adjustment volume of sediments

Sediment line in the normal stream condition

Figure 4-14 Sediment gradient adjustment
function of check dam

4-1-6 Height of check dam

A height of a check dam, as the vertical length of the dam body between the bottom and the
top of the flood way of the dam, shall be determined based on the purposes of the dam. It is
an important factor of the check dam because it is closely related with design gradients of
the streambed and heights of the

unstable sediments behind dams. Side view

. sign SeUIL ™ 7 o2 z
Example cases to determine the pe 2

height of check dam

Unstable sediment from
hillside colapses and
erosions

In case to prevent movement of
unstable sediments in torrent
beds:

If the purpose of the dam is to
prevent the movement of current q
unstable sediment, the height Ry Tt L ik
formed by unstable sediments on P
the torrent bed and design
gradient of the dam are main Figure 4-15 Dam height for stabilizing unstable
factors to determine the height of sediment in the torrent bed
the dam. (See the right figure4-11)

Front view

Height of the dam shall be determined
based on the height of the unstable sediments

If the unstable sediment is located in a
long area in the torrent, then step dams
shall be planned as shown in the right
Figure4-12.

Figure 4-16 Step dams for long section of
unstable sediments on the torrent bed
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In case to prevent
longitudinal and lateral Hillside slopes in danger of collapsing due to vertical erosion
erosions in torrents:

The height of the dam shall i
be determined in g
consideration of the design

gradient of the torrent bed \ 7
and the gradient of the (o . N e
hillside slopes. In case i)’

Torrent bed before
the vertical erosion

Torrent bed after

torrent sections have the vertical erosion ~ \ VAVATVIART T T hi ‘
suffered from vertical and
lateral erosions, the elevation 2|Lateral erosion caused by [1]vertical erosion H:Heightofthe dam

h : Depth of vertical erosion
level of the top of the dam h': Depth of embedment

shall be at the same height
as the torrent bed height
before erosion. (The dam
height H =h + h')

Figure 4-17 Dam height determination based
on the vertical and lateral erosions on the bed

In addition, if a section of vertical and lateral erosions is long stretched in the torrent, it shall

be considered to design step dams with lower dam heights as seen in the right Figure4-12.

In case to use the check dam as foundation for hillside works:

the location and the design
gradient of sediment of the dam
shall be designed with
consideration that foundations
of the revetments and retaining
walls at the foot of the hillside
works be not too low to be
scoured in case a check dam is
installed as the foundation of h
hillside works.

Hillside works

Revetment
Dam Hillside works

Figure 4-18 Dam height determination based
on the check dam function as the foundation
of the hillside works

4-1-7 Terminology of check dam

In the below drawings, terminology of the concrete type check dam is shown. The concrete
type is the standard of the check dam in Japan and general structures and functions are

provided in the type.
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Length of Dam

Counter dam
or Vertical wall

Counter dam: Water is filled in the apron. Waterfall
impact energy is dissipated with the filling water.
Vertical wall: Water filling is not planned.

Figure 4-19 Terminology of check dam (concrete type) (1)

Front view

 —

Length of Dam

Al lowance height : . )
Al lowance height Wing incline .

B8

eVe

N~ o

L__Bo ttom ,QEL’

Effective height : Dam Height from the original ground height

Flat view

8 c'c
[ | Floodway [ | Crown |

e
‘ : Main Dam

Length Tf Apron Apron

|- 1

-

— Vertical wall

T

T

IBEEEN!

2 =¥ Vertical wall apron side
VYertical wall apron protection work i
protection work

Figure 4-20 Terminology of check dam (concrete type) (2)
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4-1-8 Floodway of check dam
Position of Floodway

Determination of the position of the floodway of a check dam shall be made in consideration
of conditions as following:

The position of the floodway of the check dam shall be determined according to the
topography, geology, conditions of the river bank, direction of water flow at the dam site, etc.
S0 as not to affect scouring at the downstream toe end of the dam and erosion conditions of
upstream and downstream river side slopes.

In case both side slopes of the check dam site have gravel layers, the floodway of the dam
shall be determined by considering the conditions of the torrent, the direction of the water
flow and etc. at the upstream and downstream of the dam site.

In case one side of the dam site has solid ground, while the opposite side is the gravel layer
ground and the center line of the torrent is straight, then the floodway position shall be
located closer to the side where the ground is solid. It shall be determined that the position of
the floodway be closer to the solid ground side. (Refer to the Figure 4-16 (1))

Gravel layer-

(3) _— ('”f .
Centre of stream SHtFsofsiredm

-

| [pzzA1 ]

Floodway

Collapsed

>

;>

A
Soild rock

S
NANIANTANANZAN

[ 1Z zAl

Floodway

|

Figure 4-21 Floodway arrangement based on surrounding
conditions

%

72
A House
(Protection targets)

A\/\\ |

In there is a collapsed slope side at the upstream of the dam site, the location of the
floodway shall be determined at the opposite site of the collapse so as not to affect the flow
of water in the collapsed area (Refer to Figure 4-16 (3)).

In case there are important conservation targets such as residential areas along the
upstream or downstream stream of the dam site, the center of the torrent stream and the
direction of the dam, and position of the floodway shall be set so as not to affect the
conservation targets.
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Cross section of floodway:

The cross section (area to flow the water) of a floodway of a check dam is basically
determined with the design high water runoff at the dam site. The area of the floodway is
required to allow the flow the high water runoff together with the allowance for soil and
gravel, driftwood, debris flow, etc as well. Considering the prevention of clogging by gravel,
driftwoods etc., the minimum height of floodway is empirically taken as 1m and more and the
bottom length is as 2 to 3 m or more.

Design high water runoff

The runoff used to determine the cross section of the floodway of the dam is Design high
water runoff (Q max) and it is calculated by correcting from the Maximum flood runoff (Q) by
considering the flood traces in the target torrent as below equation:

Q max=Qxfq (Correction from the Maximum flood discharge)

Q max : Design high water discharge

Q : Maximum flood discharge
fq : Correction factor
fq = Cross-sectional area of torrent based on flood traces (m?2)

Cross-sectional area calculated by maximum flood discharge(Q)
Maximum flood discharge (Q) at the dam site is calculated with Rational Equation as below:
Q=1/360 xfxyx A  --m-mmmmmeem- Rational equation

Herewith

Q: High water discharge at the dam site (ni/s)
f : Runoff co-efficient

y : Rainfall intensity of flood arrival time

(or concentrated time: mm/h)

A : Catchment area (ha)

For I" : Rainfall intensity to calculate the maximum flood discharge, the 100 year probability
rainfall is normally used.

Runoff co-efficient is the rate of the arriving water quantity and differ based on the surface
and vegetation conditions of the hillsides as shown in the table
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Table 4-1 Runoff co-efficient according to the land surface conditions

Ground infiltration Inferior infiltration ground Moderate ground infiltration ground
condition / undulation Gentle Gentle Maoderate Gentle
Forest 0.45 0.35 0.35 0.25
Coarse woodland/ | 0.75 0.55 0.45 0.45 0.35

cultivation land
Grass land 0.65 0.55 0.55 0.45

Rocky barren land 0.70 0.60 0.60 0.50
Urbanizing Urban area Residential Pavement Gravel road Grass flawn  Wood land Playground
condition road garden park
f

Water in the watershed area

Rain water falling in the catchment
area is concentrated to the check
dam site through the torrent.

The size of floodway must be large
enough to flow the corrected water.

Figure 4-22 Rainwater in the catchment area collected
to the dam site

Size of floodway

A shape and size of the floodway section of a check dam shall be calculated with two
calculation methods as followings:

a. Contracted flow weir method

If the upstream riverbed of the dam is lower
than the crown at the time of dam
completion and if the upstream of the dam
is not filled with water, the contracted flow
weir method will be adopted.

Figure 4-23 Contracted flow weir method
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b. Open channel method.
If the upstream of the dam is filled with soil

after th e completion of the dam and the crown .
of the dam continues to the upstream river

bed, then it will be designed as an open

channel.

Contracted flow weir method

Qmax=%-C-1f2-g-(3-Bl+2-82)-h%- + + « Trapezoidal overflow

Figure 4-24 Open channel method

Upstream of the dam is
not fully filled with soil

Welr equation
Herewith
Qmax : Quantity of maximum flood discharge ol B 1
C : Coefficientof discharge (NormallyC=0.6)
g : gravitationalacceleration (9.8m/sec?) - hva /
B, : Width of the bottom of the floodway (m) ) = T
B, : Width at the surface of the overflow (m) '3 h
h : Overflowdepth (m) L
In case C=0.6, m —0.5 = I
3
Q':.(0.71-h+1_77-Bl)-h4 + + + + + + - Equation
Incase C=0.6,m—=1.0
3 s s e s e i
Q= (142-h+1.77-B))-12 Equation

The overflow depth (h) is calculated from the High (maximum) flood
discharge as an overflow trapezoidal weir with no consideration of
approaching flow velocity.

The unit of overflow water depth (h) is rounded up to the nearest 0.01m
and calculated in the unit of 0.1m.

The bottom width of the water passage is set in 0.5 m units.
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Contracted flow weir method

The estimated quantity (Q) obtained from .

the section area of the floodway and

calculated by the contracted weir method
will be approached to and more than the
planned maximum high water discharge of
Qmax.

Afterwards the size of the section of the
flood way will be determined.

a. Q= Qmax.
b. An allowance height (Ah) shall be considered.

Ah is as shown in the following table. Table 4-2 Allowance height

Planned high water discharge Allowance height A
Qmax h

less than 50m3/s 0.4 m mare
50m3/s >= Qmax < 200m3/s 0.6m
200m3/s >= Qmax < 500m?3/s 0.8m
500m3/s or more than 500m3/s 1.0m

C ! Coefficient of discharge is an coefficient that is related with shrinking and

speed of the water flow. Accordingly it is

Open Channel Method

If the dam is back-filled with soil completely when constructed,
It can be regarded as open channel type.
Accordingly the Manning equation can be applied as follow:
Qmax - V . A .................. Manningequation

L ¥ 14 A o]
V=_.R73.12 R=— —h- . = ‘h- =
1 P A=h-(B+m-h) P=B+2-h-yll+m

. - 5 - .
: Q“"‘;ﬁlty Of‘l""ater ?0‘;’ gm/S) Table 4-3 Manning’s Roughness coeffcient
- Overflow velocity (m/s
. - - Roughness coeffcient
: Manning's Roughness coefficient E 4 I = S =) n = meSt o
* Hydraulic mean depth (m) ange anaar
. Gradient of upstream sediments Natural Streams in Mountains, gravels, Cobble stones 0.030~0.050
. Section area of water flow (mz) rivers Streams in Mountains, Cobble stones, Boulders 0.040 and more
: Wetted perimeter (m) Major rivers, clay and sandy soil 0.018™~0.035
: Planned High Water Level (m) Major revers, Square gravel 0.025™0.040
 Bottom width of water flow (m) Artificial Concrete artificial channel 0.014~~0.020
. Incline of side section of channelother | Stone & gravels at the stream sides, soil channel bed 0.025
water flow (1:m) Mountain | Gravels, stones and 0.030~0.050 0.040
. - streams Stones and boulders on stream beds 0.040~-0.070 0.050
Torrents 0.070
%’ - Torrents in | D=0.5 m boulders scattered 0.080
Y \fa i b mountains D=0.3-0.5m stones and gravels scattered 0.070
A\ / RS Well-maintained stream beds 0.060
p——Bi—] Bedrocks exposed due to frequent flushing water and soil 0.050

a. Floodwaysize shall be satisfy : Q=Q,,.,

b. Allowance height is same as contracted flow weir method as previous page.
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4-1-9 Stability conditions of check dam

A gravity-type check dam needs to resist external forces such as water pressure and earth
pressure by its own weight. It is required to satisfy the following four conditions:

(1) Stability against Fall

The lines of action of the resultant forces of the vertical and horizontal loads shall be within
the bottom of the dam.

(2) Stability against Slide

The total resistance against sliding must be greater than or equal to the total horizontal
forces.

(3) Stability against Destruction of the dam

The stress level at each part of the dam body shall not exceed the allowable stress level of
the materials that consist of each part of the dam body. However, as a general rule, do not
generate tensile stress at the upstream end of the dam bottom.

(4) Stability against the bearing capacity of the foundation

The maximum reaction force at the bottom of a dam shall not exceed the allowable bearing
capacity of the foundation.

(1) Stability against Fall
Point of action of the

It is stable against a fall if the resultant force Resultantforces 1\
action line of own weight of the dam and
various external forces are within the width of | \ |
the dam bottom as long as the stress or reaction
force due to the load does not exceed the -c-
permissible values of the dam body and the
foundation,

—B/2—1—B/2—

0<d<B =M/V ==+ Equation |

d: Distance from the intersection point of the action line of the resultant force of the
load and the downstream end of the dam bottom (m)

B: Width length of the Dam bottom (m)

M: Total load moment acting on the cross section per unit width with the fulcrum at
the downstream end of the dam bottom (kKN = m / m)

e—B, 2 d » + + +« « -« «Equation 2

V: Total vertical component force acting on the cross section per unit
width (KN / m)

H: Total horizontal component force acting on the cross section per
unit width (KN / m)

e: Distance from the intersection point of the action line of the
resultant force of the load and the center of the dam bottom(m)
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(2) Stable against Slide

The following conditions are required for the dam to be stable
against slide.

Vet-H==»==+++-Equation 3

Here. t: friction coetticient of the toundation

Table 4-4 Friction coefficient of foundation

i
v — condition coefficient

F=tv Ti ght gravel and soil

F:Friction force

f :Friction coefficienct Tlght soil

Note: Friction co-effient shall be treated as 0.7 and more in case
the foundation is hard rock

(3) Stability against Destruction of the dam

The dam body 1s stable against the destruction stress as long as
the stress generated to the dam does not exceed the allowable
stress of the dam. However, 1n the case of concrete structures, mn
principle, the tensile stress shall not be generated even if it 1s
within the allowable value.

(a) e<B/6 (b) e=B/6 (¢) e>B/6

WAL -2 WA D W G EY .
Ps I\*l 5 Es T\\lpl \T\\\ P,
I L-—--—B——-l L

The resultant force acting position and stress

=
]

Figure 4-25 The resultant force acting position and stress



The resultant force acting position and stress
In the figure, in case the vertical component force V acts on the point
where the distance from the center of the dam bottom 1s e, the stress
distribution at the dam bottom is as shown in P2 to PI.
The stresses P2 and P1 at the upper and lower ends of the dam bottom are
expressed by the following equations:

P 1=V/]3 (1+6E/B) ............. Equation 4
PZZV/B(1_66/B) ------------- EquatiOHS

If e=B/6 then P,=2V/B  P2=0

e <B/6 (a) distribution

e —B/6 (b)

e >B/6 (¢
The upstream end of the dam bottom m the Figure (C) 1s a tensile stress.
The basic condition that no negative stress is generated in the dam
bottom 1s e < B / 6. Theretore it can be regarded that the dam body does
not generate negative stress and stable against destruction mn case the
intersection point of the action line of the resultant force at the dam
bottom 1s within the middle third of the width of the dam bottom AB.

The allowable stress of a concrete gravity dam is as shown mn
the table: where the design standard strength 1s 18 N / mm2.

Table 4-5 Allowance stresses of concrete dams

Allowable stress types Allowable stress (N/mm2)

Allowable stress 4.5

Allowable bending tensile 0.22
stress

Allowable bearing stress 5.4

67



The stress (P) at the dam bottom 1s also the reaction force of the

toundation ground and if the maximum stress (P1) 1s smaller than the

bearing capacity of the foundation, the foundation is stable.

However, if there is a negative stress (-P) in the stress distribution
between P1 to P2 then there is no ground reaction force at that part. so
the maximum ground reaction force 1s calculated by the following

equation.
P,= % here: d=B/2—e

+ = + + Equation 6

In addition, if the bearing capacity of the ground 1s not sufficient,
an appropriate foundation treatment is required.

The following table shows bearing capacities of ground conditions

of the toundation:

Table 4-6 Bearing capacity of ground bed rocks

Ground condition

Hard Rock

Granite
( Flat/monolith condition with 3 m
thickness or more )
Porphyrite (Flat/monolith condition
with 3 m thickness or more)

Greywacke (Flat/monolith condition
with 3 m thickness or more)

Limestone (Flat/monolith condition with
3 m thickness or more)

Soft rock (tuff, sandstone, shale)

Agquatic rock layer (low consolidation)

Gravel layer (high degree of
consolidation)

Sand layer (high degree of
consolidation)

Bearing capacity

Ground Conditions

Bearing capacity

N/m? (tffm) KN/ (e /m)
2,000~-3,000 150~-200
{200~-300) Hard clay layer (15~20)
3,500~10,000 30100
(350-1,000] Ordinary soil (3~10)
3,000~3,500 ©0—200
(300~-350) Clay laver e
1,500~-6,000 50~-300
(150~600) Clay mixed with gravel (5~30)
1,000~2,400 300600
(100~240) Gravel laver e
700~1,500 200~-500
(70~-150) Gravel mixed with sand (20~50)
500~600 1 200
(50~60) Ordinary sand layer (10~40)
700800 200~-500
(70~80) Hard clay layer (20~50)
700~800 150~200
{70~-80) Wet clay (15--20)
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(4) Foundation of Check Dam

a. The allowable bearing capacity of the foundation shall be greater
than the maximum reaction force generated at the dam bottom.

b.It is necessary to examine whether the frictional resistance of the
foundation is sufficient to the dam movement due to external force.

c. Scouring of the foundation shall be carefully considered since the
ground at the end of the downstream part of the dam is prone to be
destroyed by scouring of running water

d. It is also necessary to consider to protect the foundation from
destruction by seepage water (quicksand/Liquefaction and piping).

Depth of the penetration of a check dam

a. Foundation of a check dam 1s prone to be unstable due to ground
inhomogeneity (especially 1 the gravel layer ), weathering for years and
by the scouring at the downstream foot of the dam by tloods and the
dam in those situations will be damaged easily. Therefore, it 1s
necessary to consider and determine the suftficient depth ot penetration
ot embedding in consideration of these tactors.

b. The depth of the penetration of the bottom of the check dam varies

depending on local conditions such as the height of the dam and the

depth of overflow water.

In the case of a single dam. the tfollowing is the standard of the depth:
Table 4-7 Depth of the penetration of the foundation

(1) Disc-shaped hard rock in the state of fresh rock 0.5m approximately
(2) Rock 1.0m approx.
(3) Soft rock in the state prone to be weathered/
cracky rock conditions 1.5m approx.
(4) Gravel layers 2.0~3.0m approx.
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4.2 Channel work
Check dam

If a waterway is not fixed at —
the most downstream
sedimentary section of a ||
torrent, river banks will be N
destroyed or eroded by
drifting currents and it may
cause damages to the
downstream area. Channel e I
works are installed in the Sidewall  Revetment work Revetment work
lower reaches of such Side wall Rooting of

torrents to fix the waterway, Revatment Jovetment

Counter Ground sill Ground sill
dam . . ]
Bed sill Bed sill F Bed sill Bed sill

[

Vo

T
X

wark
to prevent vertical and lateral
erosions, and to stabilize the -
stream channel. /' R S | e
In channel Wc_)rk, revetment Apron Bottom lining work | e [ [
and ground sill works are the

main components along with )
reverbed girdle and bottom Figure 4-26 Channel work
covering works.

4-2-1 Purposes of channel work

The purpose is to regulate and prevent vertical and lateral erosions in torrents by fixing the
channel and reducing the longitudinal gradient to prevent turbulence.

Channel work normally does not have a function to regulate sediment and there is a risk that
the channel will be blocked if a large amount of sediments flow down. In order to avoid such
situation, the channel work shall be started after check dams and other soil erosion control
work has been completed in the upstream area.

In principle, check dams shall be constructed in the upstream of the target channel work.
Sufficient discharge volume shall be ensured for channel work and the longitudinal gradient
shall be determined so as not to cause local scouring or abnormal sedimentation.

4-2-2 Alignment of channel work

1. Alignment of channel work shall be as smooth as possible and preferably straight so as
not to cause local scouring, abnormal sedimentation, or overflow of running water.

2. In case channel work is required to be constructed prior to the soil erosion control works
and check dams of the upstream area, the alignment of the channel work shall be straight as
much as possible. (Originally, construction shall be started from the upstream construction.)
3. If it is necessary to turn in the stream in a high land use area, the radius of curvature of the
channel shall be taken as large as possible.

4. In case connecting to waterways, etc. by other projects downstream, the connection shall
be smooth so that water can flow without any obstacle.

5. In case a main stream and a tributary stream meet, the alignments of the two streams
shall be set to meet at an acute angle as much as possible.

4-2-3 Longitudinal cross section of channel work

1. The longitudinal cross section profile of channel work shall be determined in consideration
of its purposes and local torrent conditions. It is therefore necessary to comprehensively
consider the arrangement of ground sills at the upstream and downstream ends, the design
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streambed gradients, the design streambed heights, the presence or absence of covering of
the beds, etc.

2. The design gradients of channel work are determined by investigating the widths of the
stream, the water depths, the gradients of the streambeds, the particle sizes of the stones
and gravels that make up the streambeds, etc. before construction, and considering the
stability of the streambeds. In addition, it is desirable to set the design streambed gradients
as gentle as possible.

3. In principle, the design streambed heights for channel work shall be set lower than the
existing streambed by excavation.

4. Maintaining the design streambed gradients in channel works shall be achieved by
preventing erosion of the streambeds by installing ground sills, vertical wall works, or by
laying the covering bottoms of channel works. In case installing ground sills, they shall be
placed in a step pattern with the drop as small as possible.

5 In case changing design streambed gradients in the channel work, a ground sill shall, in
principle, be installed at the change point of the gradients. It is desirable to have a gentle
gradient from upstream to downstream.

6 In case a tributary stream flows into the main stream, the longitudinal gradient of the
tributary shall, in principle, match the gradient of the main stream. For this reason, it is
necessary to take measures such as installing ground sills on the tributary directly upstream
of the confluence and correcting the longitudinal gradient of the tributary to merge.

4-2-4 Streambed of channel work

Channel works shall, in principle, be planned without bottom lining, work i.e., two-sided
channel work. However, the bottom lining work, i.e., three-sided channel work, is applicable
when the constituent materials of the streambed in the planned section of channel works is
not strong enough to maintain the design streambed gradient.

Generally, bottom lining work, is adopted in the following cases:

(2) In case design streambed gradient is steep and the tractive force is beyond the critical
tractive force for the average diameter of the stone gravel constituting the stream bed.

(2) In case the streambed of channel works is narrow and steep, the streambed will be
disturbed by excavation during construction, and design streambed height may not be
maintained.

(3) In case the erosion by running water needs to be prevented directly with the lining work
since the streambed is composed of gravels and fine particles with low specific gravity such
as volcanic soil, volcanic ash deposit and etc..

(4) In case applying bottom lining work is more economical than that of changing streambed
gradient with installation of ground sill, and that of widening the stream and shallowing the
water depth, etc.

Generally, tractive force and critical tractive force are obtained by having the dimension of
speed such as friction velocity and critical friction velocity. When critical friction velocity is
smaller than friction velocity, the design streambed gradient and water depth shall be
examined to reduce or bottom lining work shall be considered to install.

[Reference]
Friction velocity/ critical friction velocity
Friction velocity and critical friction velocity are calculated by the following formula:

Q Friction velocity formula
U*= T0lp

U*:Friction velocity(cm/s)
to: Shear force works on streambed surface
To=p*g*R-le
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p: Density of water (g/cm’)

g:Gravitational acceleration (980cm/s’)

R: Hydraulic radius (cm)

I,:Energy gradient (Design streambed gradient)

(2) Critical friction velocity formula (lwagaki formula)

U*c’=0.05 (o/p-1)g-d

U*c: Critical friction velocity (cm/s)

o : Density of gravel (g/cm”)

p:Density of water (g/cm’)

6 /p=2.65 (Specificgravity of gravel)
g:Gravitational acceleration (980cm/s”)
d:Diameter of stone gravel (cm)

4.3 Revetment work

4-3-1 Purpose of revetment work

Revetment work aims to prevent lateral erosion on stream banks due to running water and
hillside collapse, or is used as the foundation for hillside works.

Revetment work has one or more purposes to be installed as followings:

To prevent lateral erosion on stream banks by running water.
To prevent hill side collapse due to mountain foot scouring by running water.
To be used as a foundation for implementing hillside work.

Revetment work shall be designed as a foundation for the mountain foot if running water
directly collides and scours the stream bank, or if the hillside may collapse due to erosions.
In many cases, however, a check dams are installed alongside since revetment work alone
is not enough to stabilize the torrent,

Revetment, as well as a dyke, may be designed if planning to prevent longitudinal and lateral
erosions by changing the stream direction. In case debris flows are needed to be guided,
revetment work may be designed to guide those movements.

4-3-2 Types of revetment work
Types of revetment work shall be determined as in following ways:

1 A type of revetment work to be installed at site shall be determined according to site
conditions, and selected appropriately amongst concrete, concrete block, concrete frame,
steel frame, iron wire basket, wood, etc.

2 Concrete or concrete block types can be adopted in torrents with a large amount of
running water and flowing sediments so as not to be destroyed.

Wet masonry work with concrete blocks and filling concrete as well as back-filling concrete
can be also applied in such torrents,

3 Concrete frame or steel frame types shall be adopted in situations where the torrents
have little impact by running water and flowing sediments and where the foundation ground
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has uneven settlements, where drainage effects of sediments and embankments are
required and where other types are not technically applied.

4 An iron wire basket type (gabion) or a wooden type shall be applied when the torrent
has a gentle gradient bed, low-flow rate, and small flow out of sediments.

4-3-3 Position and normal line of revetment work

1. Position of revetment work shall be determined to be most effective for the purposes
of the work at the site after investigating the configuration of ground, geological features of
the construction site, collision state of running water, estimated high-water discharge level,
planned height of other erosion control works, gradient of devastated slopes, actual
conditions of existing revetment work and so on.

2. Revetment work shall be installed at a place where the water colliding front in torrent hits,
or a hillside may be collapsed or the collapses may be expanded, foundations of hillside
works need to be conserved and etc.

3. Arrangements of revetment works against stream bank collapses are as follows:

(1) To install revetment work in case directly protecting lateral erosion of torrent, conserving
the collapse-prone stream bank slopes and their feet, (Figure 4-18 (1))

(2) Toinstall it at the feet of collapsed slopes in the upstream of the check dam to prevent
washout or collapses in case lateral erosion occurs and a check dam has already been
provided to prevent longitudinal erosions, (Figure 4-18 (2))

(3) To install it at the foot of the collapsed area after removing tocks and obstacles in case
the rocks and other obstacles may have changed stream center and collapsed area of a
stream bank have been created, (Figure 4-18 (3))

(4) Toinstall it as the normal line of revetment work be designed as smoothly as possible to
avoid currents from drifting.

(1) (2) (3)

Boulder
needed to be
removed

AAAAM Revetment work

Figure 4-27 Arrangements of Revetment work

4-3-4 Structure of revetment work

Structure of revetment work shall be selected appropriately by considering factors such as
topography and geology directly behind the target site as follows:

(1) Gravity-type or leaning-type of revetment work shall be considered as the standard at
steep gradient slopes at the stream sides. The sloping type (Figure 4-19 (2)) however can be
applied only where stream side slopes have comparatively gentle gradients and the
revetment will not be presumably destructed.
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(2) Gravity-type or leaning-type revetment work made of concrete, wet masonry, and wet
concrete blocks shall be designed in case the earth pressure from behind to be considered
by observing the soil property on the hillside slope behind.

(3) When the earth pressure works on revetment work of gravity-type or leaning- type, the
cross section shall be designed by stability calculation with the same method of stability
calculation for retaining works in the Hillside works.

(4) Sloping type revetment work is usually constructed with wet masonry, iron wire baskets
(gabion), etc., in which the cross-section is determined empirically, without stability
calculation.

Sloping type

< PORES,

AN
= - AR
BN

—_—
=
—_—

Figure 4-28 Gabion revetment work and sloping type of Revetment work
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1 UEN HA NMPUPAYHUKOT 3A AKTUBHOCTU 3A 3A4YYBYBAIE
HA LUYMATA

AKTUBHOCTUTE 3a 3a4yByBake Ha LUyMWUTE UMaaT 3a Len Aa ri ogpxysaaT U 06HOBaT LWymMuTe
npeky KoMGuHUpare rpagexHu paboTu co pasnuMyHU MaTepujanu u 3acagyBake Beretauvja u
ApBja BO LWymaTa, HaCOYeHW KOH 3a4yBYyBah-€ Ha LyMcKaTa NoyBa, koja MoXxe Aa ce cMeTa Kako
OCHOBa Ha LWymuTe. [lpyra BaxxHa Len Ha akTMBHOCTWTE 3a 3adyByBahe Ha LWymuTe € Ja ce
HamanaT LTeTUTe Npeau3BUKaHU Of Nn3rake Ha 3eMjULITETO W MOMnaBuTe, KOW FMaBHO ce
npeaus3BuKkaHu o4 NycTolleweTo Ha WwymMuTe. Ce oyekyBa Mo 3aBpLUyBaHeTO Ha oBMe paboTu aa
pacTaT LWyMUTE 1 NoToa WyMUTe a r'M Hamanart katacTpodute v nonnasuTe.

Co uen 3a4yyByBaheTO Ha LIymMuUTe eduKacHO Aa (YHKUMOHMPA Kako KOHTpamepka MpoTuB
TakBaTa epo3uja Ha nNoYBaTa U YHULUTYBaHETO Ha LLUYMWUTE, HEONXOAHO € Aa ce 3HaaT NpudnHuTe
N MexaHnsMnTe Ha gerpagaumja Ha WymuTe, epo3njata Ha no4ysaTa, KonancoT Ha 3eMjULLITETO,
WTH. U da ce 3Hae Kako Aa ce ybnaxaT oBMe NPWYUHK, Kako U Aa ce no3HaBaaT objekTuTe u
MEXaHU3MUTE CO KOM MEpKUTE 3a 3ayyByBahe Ha LUyMUTE (PYHKLMOHMPaAT Kako KOHTpamMepKu
NpoOTMB TMEe NpodnemMu.

Bupejkn meTogonorunte 3a 3adyByBake Ha LUYMUTE C€ CUCTEMATM3UPaHM BO JamnoHuja co TEKOT
Ha roguHNTE, OBOj NMPMPAYHUK M NpPe3eHTUpa MeToanTe 3a n3bop 1 am3ajHupane Ha paboTu 3a
3a4yByBak€ Ha WyMUTE, NpMUTOa (POKyCcupajku ce Ha TexHororvjaTa Ha janoHCKMTe akTUBHOCTM 3a
3avyByBake Ha LUyMUTE, Kako M 3eMajku rm npeasug opMuTe Ha YHULLTYBawe Ha LWyMUTe U
eposuja Ha noyBaTta Bo CeBepHa MakefoHuja.

PabGoTuTe 3a 3a4yByBah€ Ha LWWyMWUTE MMaaT 3a Len Aa ja 3awTtutaT noysarta Bo eeH CnvB Npeky
rpagexHun objekTu. MNoysata ja hopMMpa OocHOBaTa Ha LyMWTE M CO 3ayyByBake Ha noyeara
MOXe [a Ce 3ayyBa M ONKPYXKyBawmeTo BO Koe pacTar wymuTe. 3artoa, oBue paboTu 3a
3a4yByBah€ Ha LyMUTE, Kora noyBaTta Ha naauMHuTe LWTO ce AerpaanpaHn u 3noXeHu NOBTOPHO
ce o6HOBYBa BO LUyMa, MOXe [ja Ce cMeTaaT 3a Hajobpu TeEXHMKM 3a oApXKyBake U yrpaByBake
CO wymuTe.

OBoj npupayvHuK ce oKkycupa camo Ha BMOOBUTE Ha rpagdu M Ha OCHOBMOT KOHLIENT 3@ HUBHO
nnaHuparwe 3a 3a4yByBame Ha noyysaTa. YnpaByBaweTO CO CafeHeTo 3a 06HOBa Ha LWyMuUTe U
HMBHOTO OApXyBake, LUTO Ce OABMBA MO aKTMBHOCTUTE 3a 3adyByBakbe Ha LUyMWUTE, Ke ce
CcnpoBefe COrMacHO MOCTOEYKNTE MEeTOAM WM TEXHVMKM 3a yhnpaByBawe CO LyMM LITO Cce
cnposegyBaat Bo CeBepHa MakenoHuja. Llenta e oBue meToam ga ce npvMeHyBaaT Kako edHa
o4 TEXHOMNOrMMTE 3a 3a4yByBak-€ Ha NoyBaTa BO METOAONOMMMTE 3a ynpaByBake CO LyMUTE BO
CeBepHa MakegoHuja.

Ce HageBame Jeka Ke ce noaroTeat noob6emMHu 1 noondaTtHM HacokM 3a ynpaByBake CO LyMUTe
N Oeka oBMe rpadexHu paboTu 3a 3avyByBame Ha LIyMUTe Ke GuaaTt gen of OBMEe HACOKU BO
NOHWHA.

2 OCHOBHU KOHUENTU U TEOPUN 3A EPO3UJA HA NMOYBATA U
NrPAOEXHU AKTUBHOCTU 3A 3A4YYBAKE HA LUYMATA

Llyma oTnopHa Ha katacTpocm ogroBapa Ha WwymMa koja mma ,pyHKuMja 3a cnpedyBahe
KaTtacTpodu noBp3aHa CO MnoyBa/dyHKUMja 3a 3ayyByBarwe Ha no4ysaTa“, WITO Ce BMOOBM Ha
WyMckn dyHkumn. PyHKUmMjaTa 3a cnpevyBake Ha katacTpodu noBp3aHa co noysarta (OApPOHU U
nponarawe Ha 3eMjuwTeTo) € dedwmHMpaHa Kako yrora 3a ChnpeyyBake Ha nusrawme Ha
3eMjMLLTETO MINK Nponarake Ha 3eMjULLTETO MPEKy KOPEHOBMOT cucTtem Ha wymaTta. Ce cmeTa
Jeka 0BOj epeKT ce BpLUM CO pa3BOjOT Ha KOPEHOBMOT cucTem. (AreHumja 3a LymapCTBO Ha



JanoHuja, 2015 roguHa, MNpupayHnum 3a pa3soj Ha WyMU CO PYHKLIMU 3a CripeyyBatbe Ha BUCOKM
ucnywtakwa Ha ceaUMEHT)

LLlymckoTo Tno Kage WTo pacTar ApejaTa € NOKPMEHO €O Fybpe 1 NOHMCKM CIOEBU CO TPEBa, LUTO
M cnpevyBa Kankute goxa QUPEKTHO Aa ja norogaT noBpLUMHAaTa Ha noyBarta, co LWTO ce cnpedvysa
eposujata Ha noBpLUiMHaTa Ha 3emjata. [lokpaj Toa, rybpeto-xymyc obesbenyBa XpaHnuveu
MaTtepum Kom ro noTTMKHyBaaT pacToT Ha Apsjata U ja opmupaat noysata. Victo Taka, uma
hyHKUMja 3a cnpedyBarse Nomnnasn WTO cnpedyBa BodaTa Aa Teve HM3BO4HO ofdeaHall.

Co gpyru 36opoBu, BO Cry4aj oBUe LWIYMW Aa ce AerpagunpaaT u fa ja 3arybaT cBojaTta NoKpuUBKa,
ce 3ronemyBsaar pusnuuTe of nojasa Ha OAPOHU W1 MOMNNaBsu.

LBWKEHEe Ha maca“, ,epo3nja Ha nospLuMHaTa® M ,epo3unja Ha japyrn“ Moxe pa ce
KaTeropmsmpaaTt Kako TUMMYHM BWOOBU Ha eposuja Bo CeBepHa Makeponuvja. ,[Buxere Ha
Maca“ 3Haun Jeka NnoyYBeHUTEe Macu, Kako LUTO Ce ypuBaH-eTO M NU3rakeTo Ha 3eMjuLTeTo, ce
ypvBaar 1 ce nuaraaT Hagony o4 naguHUTe, a OMeKHaT ceAUMEHTU TedaT HU3BOAHO oA MacuTe.
»EpO3Mja Ha noBpLUMHaTa“ e BUA Ha epo3nja Ha NoYBaTa BO Koja rOPHMOT Croj Ha noysara ce nynu
W Teye Hagony oA nacuwTata co3fajeHuM CO LUYMCKM MoXapw W noHaTamollHaTa eposuja
HanpegyBajkn of TamMy OO M3foXeHaTa rofia 3emMja Ha noBpluMHaTa Ha 3emjata. ,Eposuja Ha
japyrn“ e BMA Ha eposuja WTO MOXe [a ce pasBue Mo eposuvja Ha nospwmHata. OBa e By Ha
eposuja Kora noysaTa Ha NoBpLUMHATa epoaunpa Npeky japyrn. AKTUBHOCTUTE 3a 3a4vyByBak-€ Ha
WyMUTE NPe3eHTUpaHu BO OBOj MpupavyHMK MMaaT 3a uen da rum pewat osue Tpyu opMmu Ha
epo3unja kon npeaunssBrKyBaaT gerpagaumja Ha wymnte Bo CesepHa MakegoHuja.

2.1 leorpadcku dpaktopu: cnusosu, puaosu u aonuHn (Mopown)

CnuB e obracTt oMmereHa co rpaHuum HU3 Koja ce genu Bogata o BpHexuTe (MpupayvHuk 3a 6paHu
of, JanoHckoTo 3apyxeHue 3a 6paHn2021) kako WTOo e npukaxaHo Ha Cnuka 2-1. Oea e obnact
Kaje LTO cuTe BpHEXW ce cobupaaT Ha ogpefdeHa Touka HU3BOOHO (ped)epeHTHa TOoYKa Ha
CNMBOT: O3Ha4YeHa co LupBeH Kpyr Ha Cnnka 2-1). OnwTo 3eMeHo, NNaHNHUTE MOoXe Aa ce nogenaTt
Ha puaoBM U OONMHW/NOPOU, a NoronemMuoT Aen oA obnacta Ha CAMBOT CE COCTOM O PUACKM
naguHun. lNokpaj Toa, CeanMMEHTOT LITO Ce cOo3daBa of MiaHMHUTE Ce co3haBa CO ypuBaHkE U
nu3rawbe Hagony no naguHuTe nopagu rpaBvTaumjata, Ovaejku 3emjata M kapnute WTO ja
COuYMHyBaaT naguHaTa ja rybaT cBojaTa OTMOPHOCT Ha rpaBuTaumjaTa, LTO NPBUYHO MM HaTeparno
Ja ocTaHaT Ha naguHaTta (NpoM3BOACTBO Ha ceamMmeHT). CeaMMEeHTOT, 3ae4HO CO BodaTa LITO
Teye Hagony no naguvHata, ce BneBa BO JONuHaTa, Hagony Mo JonvHaTta (OBWkewe Ha
CeaANMEHTOT), ja NOMMHYBa pedpepeHTHaTa TOYKa Ha CNMBOT M HA KPajoT UCTEKyBa Of CIIMBOT BO
Hu3BoaHUTE obnactu. [pagexHuTe paboTn 3a 3adyyByBakbe Ha LUYMWUTE O KOHTponupaar
NPOV3BOACTBOTO M ABUXEHETO HA TAKBUOT Tanor 1 ce obuaysaar ga ro ybnaxart yHULWTYBakheTo
Ha WyMnTe Ha NaguHUTE U Aa co3dajaTt cpeauHa BO Koja WyMuTe MoxaT Aa pactaT. Moxe ga ce
ouvekyBa Aa 06e36eau cooaBeTHa CcpeamHa 1 KanaumTeTu 3a NraHuHckaTa obnacr.



Mountains consist of series of ridges, hillside slopes and valleys.

Valley Valley

Cnuka 2-1 CocTaBHM OenoBu Ha nNnaHuHa: rpedeHn, puaoBu 1 AonnHu (nopow)

EpoaunpaHuTe ceaAMMeHTM Npon3BeseH Ha
naguHUTe Ha pUAOBUTE Ce HOCAT HaZony
3ae4HO CO AOKA0BHMLATA HU3 AONIMHCKUTE
noToun/nopou, NOMMHyBaaT HU3 pedepeHTHaTa
TOYKA U Ce MCMyLTAaaT HU3BOAHO OZ C/INBOT.

Watershed Base point

Cnuka 2-2 TpaHcnopT Ha ceauMeHT BO CNUB

2.2 NMponsBoacTBO Ha NoYBa: ABMXKEeHe Ha Maca U epo3unja Ha
noBpLUMHA

OB0j NnpypadvHuK ce 3aHMMaBa co ABe hOpMM Ha NPOU3BOACTBO Ha CEAMMEHT: ABMXEHE Ha Maca
M NOBPLUMHCKA epo3uja.

Kora ce pasrnegyBaat KOHTpamMepK1Te 3a kaTacTpody NOBP3aHN CO CeaUMEHTM BO JanoHuja,
Tpeba fa ce HanomeHe Aeka NOBPLUMHCKATa epo3uja ce jaByBa Ha puaoBUTE Kaje LUTo
noBpLUMHaTa Ha 3emjaTa e M3NoXKeHa No Konanc Unn nuarake Ha 3eMjULLITETO Kako BMOOBU Ha
OBWXeHe Ha Maca, a NoToa co3fasa cuTyauuja WTo Npean3BUKyBa CnedHo ABUXKEHe Ha maca.
Bo oBue cuTyauum, Moxe fa ce cMeTa [ekKa ,epo3mjaTa Ha noBpLuMHaTa“ € egeH oa npouecute
Ha ,ABMKeHe Ha maca®“.

Ogn gpyra ctpaHa, Bo 3emjute og 3anageH bankaH, kako wto e CeBepHa MakeaoHuja,
nacuwiTata bune NCTOPUCKM NOMynapHKU, Taka LITO NacuTaTta ce LWMPOKO pacnpoCcTpaHeTy,
0cobeHo BO CpeaHMOT TEK Ha MaHMHCKUTE 06nacTu nomery WymnTe U HaceneHnTe MecTa.
OcobeHo Bo CeBepHa MakenoHuja, ypy U No He3aBMCHOCTa o nopaHellHa Jyrocnasuja, 90%



Of LWYMCKOTO 3eMjMLUTE OCTaHa Kako HauuoHarnHa wyma. Kako peaynrtaT Ha Toa, NoKanHute
XUTENU umaat penaTyMBHO NeceH npucTtan 4o WyMCKO 3eMjULLTe, a pasHOBUAHO LLUYMCKO
3eMjuLTe ce KopUCTn 3a nacewe. Kako pesyntaT Ha Toa, FOPHUOT CNoj Ha novsaTta BO TPEBHUTE
MOBPLLMHUN Ce HapyLlyBa O CTanankute Ha A0OUTOKOT BO LLUYMCKO 3eMjULLUTE CO NPEKYMepHa
ncnawa. JononHNTENHO, LYMCKUTE NoXapu 1 ANBUTE NOXapu, KOU YECTO ce CcriyvyyBaaTt BO
nepvoam Ha cnabm BpHEXM 1 eKCTPEMHU TeMnepaTypu BO NETO, NPMAOHECYBaaT 3a epo3uja Ha
noBpLUMHAaTa 1 NOCrefoBaTENTHO YHULLTYBaHe Ha WwymuTe. brnaejkm n onyctolwyBameTo n
eposujaTta ce rnegaat Hacekage Bo CeepHa MakegoHuja, OBOj NpupaYvHuK ja ondaka
~epo3njaTa Ha noBpLUMHaTa“ Kako egHa oopmMa Ha NPOU3BOACTBO Ha CeAUMEHT 3aefHo CO
~OBWXKene Ha maca.”

Land colapses at the heads of
the valleys (Mass movement)

Land colapses at sides
— of torrents

Cnuka 2-3 Npon3BoACTBO M TPAHCMOPT HA CEAUMEHT Of CnvB

2.2.1 ,ABuXeH-e Ha maca

30pyxeHneTo 3a npumeHeTa reonoruvja (JanoHuja) ro gedmHmpa ,ABMKEHETO Ha MacaTa“ Kako
,HadonHo OBmXerwe Ha CyncTaHuMuTe LITO ja COMMHyBaaT MOBpLUMHATA Ha 3emjaTa nopagu
AejcTBOTO Ha rpaButaumjata“. OBa nokaxkyBa Aeka rpytka 3emja U KaMeH Ha nagvHa ja ryoar
cBojaTa CTabUNHOCT Nopaaun CUeH AoX4 Unu 3emjoTpec, Taka LUTO ce Yp1Ba, Ce Nvara u ce ABWXMU
Hagony. KpyaeH n BapHec (1996) rm knacudmumpaat ceneuvnwitaTa (Kako ABMXKEHE Ha Maca)
cnopef hopmMaTa Ha OBWXKEHE HA CEQUMEHTOT, MaTepujanoT O CEAMMEHTOT WUTH. Kako LUTO e
MPpUKaXkaHo Ha criegHaTta Crivka.
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Cnuka 2-4 Kateropuu Ha cBrievuiTa (OBwkeHe Ha maca)
Knacudukaumja Ha ceneunwite cnopef KpyaeH u BapHec, 1996 rogmHa (npesemeHo o Be6-
CTpaHuuaTta Ha bpUTaHCKMOT reosioLWKN MHCTUTYT)



LANDFALL MOKLISTE

[Bwxetbe Ha Maca (CeneunwTe) Bo Moknuwte Oeuxerwe Ha maca (Ceneunwte) Bo MoknuwTe

Cnuka 2-5 MNpumepun Ha gBuxena Ha maca Bo CeBepHa MakenoHwuja
(BrnnHkos W., 2010 r., FnobanHoTo 3aTonnyBake, KNMMMaTCKUTE MPOMEHU U NPOLLECOT Ha
eposuja)

2.2.2. ,Epo3uja Ha noBpwMHa“

Eposuvja Ha noBpLluMHaTa HacTaHyBa Kora yaapHaTa cuna Ha Kankute AOXA4 LWTOo ja norogysaat
noBpLUMHaTa Ha 3emjaTa M Brie4yHaTa cuna Ha noBpLUMHCKaTa Boga NOYHyBaaT Aa ro ABmxaT
rOPHMOT CIoj Ha NoyBaTa U aa ro Hocat Hagony. (. Komamypa, 1978) YHuBep3anHata paBeHka
3a 3aryba Ha noyBa (USLE) e wmnpoko kopucteHa Bo CoeamHeTnTe AMepukaHcku [pxasu un
OCTaTOKOT 0, CBETOT 3a Aa Ce MPOoLEHM KoNnMYMHaTa Ha UcnylwTake Ha noysaTta nopagu
epo3ujaTa Ha NoBpLUMHaTa of naguHuTte. Bo oBaa cdopmyna, buaejku paktopmTe NoBp3aHu co
epo3ujata Ha NoBpLUMHATa Ce jaCHO NpUKaXkaHu co opMynaTa, PyHKUMOHANHNTE 04HOCK Ha
OHMe haKTopU KoM ja CouMHYyBaaT eposujaTa Ha nospLunHaTa MoxaTt 4obpo Aa ce pasbepaT co
oBaa dopmyna.

PaBeHkaTa e npeTcrtaBeHa Ha CrnegHNoT Ha4uH:

A=RXKXLXSxCxP PaBeHka 2-1

Kage:

A e npoceyHaTa roguviiHa 3aryba Ha noysaTta BO TOHWM MO XeKTap

R e Mepka 3a epo3vBHUTE CUMW HA BPHEXUTE U UCMyLUTaHETO Boda

K e chakTop Ha epoanbunHocCT Ha no4vBaTa - 6poj WTO ja ogpa3yBa NOANOXKHOCTa Ha TUNOT Ha
noyBa Ha epo3uja, T.e. Toa € peumnpoyHa OTNOPHOCT Ha MoYBaTa Ha epo3uja

L e dbakTOpoT Ha JOMKMHA, OOQHOC LUTO ja cnopeayBa 3arybata Ha noysaTa Co OHaa of none co
oAapeneHa gormkmHa og 22,6 metpu

S e dhakTopOT Ha NagmHa, ogHOC KOj ja cnopeayBa 3arybarta Ha noysaTa CoO OHaa of none co
oapeneH HaknoH og 9%

C e dakTop 3a ynpaByBahe CO KyNnTypuTe - COOAHOC LUTO ja cnopeayBa 3arybaTa Ha novearta co
OHaa oj HvBa nofd ctaHgapaHa obpaboTka Ha KynTuBMpaH yrap.

P e dakTop Ha npakTuKka Ha 3avyByBaHe - COOAHOC LUTO ja cnopegysa 3arybaTa Ha novsarta co
OHaa op nore 6e3 nNpakTuka Ha KoH3epBaLMja, T.€. Opakbe Harope 1 Hagony no nagvHara.

(PAO, 1993, Mepetbe Ha TepeH Ha epo3nja N uctekyBane Ha noysarta, BUJITEH 3A NMOYBA HA
®AO 6p.68)



Kako wTo ce rmega o oBaa paBeHkKa, MOBPLUMHCKaTa epo3uja € NoBp3aHa Co BPHEXNUTE,
OOIDKMHaTa Ha NaguHaTa, HaKMOHOT, CBOjCTBATA KaKo LUTO ce OONMKOT Ha 3pHaTa Ha noysara u
MoBpLUMHCKaTa NOKpMEHOCT (KynTypn). Moxe aa ce npeTnocTaBu Aeka epo3unjaTta Ha
noBpLUMHATa MOXe [a Ce Hamanu co KOHTponupare Ha Tve daKkTopMu.

» [loxxgoBHMUA: ro gMcnep3npa NPOTOKOT Ha A0XA0BHMUA. ANTepHATMBHO, A Ce BOBeAE BO
©e3beneH BoaeH nar.

» [lJomkmnHa Ha naguHa 1 KocuHa: Ja o4BojyBa A0S/PKMHATa Ha NnaguHaTta. HanpaseTe ja nagnHaTta
no6nara unu noctabunHa.

» Kapaktepnctuku Ha noyearta (rofleMmHa Ha YeCTUYKM Ha NoYvBaTa): MoYBa LUTO JIECHO UCTEKYBA
M ja NnokpuBa NoBpLUMHaTa of rnvHa. CTBpAHYBakwe Ha NoBpLUMHATa Ha noysarta.

LUTto ce ogHecyBa Ao edekTUTe 04 epo3unjaTa Ha NoBpLUMHATa Of BereTauumjaTta (apsja u
KynTypu), BO JanoHuja ce no3HaTu pasnvky BO KONMYMHaTa Ha epoavpaH CeaAMMEHT no BUAOBU
ApBja 1 ctapocHa knaca. Bo ogHoc Ha BugosuTe ApBja, LUMPOKONIMCHUTE ApBja reHeparnHo ce
nomarky noasioXxH1 Ha epo3uja o4 UIMONMCHUTE ApBja, a ce Benu Aeka ctapute LWwymm ce
noecpmkacHu Bo cnpedyBaweTo Ha eposujaTa. (P. Komamypa, 1978)

Kako LTo e npukaxkaHo BO kKapTaTa CO MOXEH UHTEH3UTET Ha epo3nja Ha CesepHa MakedoHuja
(BrnnHkos, WM. 2010 r., FmobanHoTo 3aTonsyBawe, KNMMaTCKUTE MPOMEHU 1 MPOLLECOT Ha
epo3uja), MOXe Ja ce Kaxe Aeka npubnmkHoO eqHa TPETUHA Of 3eMjaTta e NMOANOoXHAa Ha epo3uja
CO CpefieH Ao BMCOK NOoTeHuumjan.

Erosion Map -
> 1/3 of Macedonia e
prone to medium to :

hig erosion processes %
=

Macedonia

i Cnuka 2-6 Kapta Ha eposuja BO
W%E CeBepHa MakegoHuja

(BnnHkos W., 2010 r., FnobanHoTo
3aTonnyBake, KnnMMaTcKkuTe
NPOMEHM U NPOLIECOT Ha epo3uja)
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2.2.3 NojaBu No NOBpLUIMHCKA epo3unja Ha pua

Kora goxgoBHuUaTa ANPEKTHO ja epoaupa 3emjaTta goafa Ao edekt Ha muenwe of foxna. Kora
Joara [o eposuja Kora JOXA0T OUPEKTHO nara Ha 3emjaTta 1 ja OBWKU No4vBaTta, Toa Ce HapeKyBa
eposuja of npckawe. [pyr BUA Ha epo3uja € ABUXKEHE Ha MovBaTta nopagu SOXA0BHMLATA LWTO
Tede no 3emjaTta. Bogarta wTo Teye HM3 ronu naguHu 6e3 Beretaumja ce KOHLEHTPUpPA BO Manu,
nNUTKWU BAnabHaThHKM, CO LITO Ce co3gdaBaaTt TecHU 3aceum u eposuja. OBue manu 3aceum ce
HapekyBaaT 6pa3au. VIcTo Taka, oBME Manu OBWKEHa Ha Boda M TeCHUTE 3aceuu LITo ce
co3fgaBsaart npuv Toa ce KOHUEeHTpupaaT 1 npepacHyBaaT BO noronemu 3aceum (japyru). Osoj Bug
Ha epo3uja ce BUKa epo3uja Ha japyru.

pagexHuTe 3adhaTv 3a 3adyByBame Ha LUYMUTE MMaaT 3a Len Aa ri cnpeyart BakBUTE epo3nm
MpeKy KopuUCTere Ha pasnNnuHM MaTepujanu, a Kora ce nnaHMpaaT KOHTpamepKku 3a eposuja Ha
noBpLUMHAaTa, MOXe [a ce NOCTUrHe noedeKkTMBHA NpeBeHLMja Ha epo3unjaTta ako ce hokycmpame
Ha BoJaTa LUTO Ce CNUBa HU3 NaguHnTe.
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Cnuka 2-7 TpeBHM NOBPLUMHU M NOTEHLUMjanHa
epo3uja Ha pugoT Bo LeHTpanHa CesepHa MakegoHuja (bnvHkoe U., 2010 r., Mo6anHoTto
3aTonyBame, KNMMaTCcKMTe NPOMEHU 1 NPOLLECOT Ha epo3uja)

A,.‘ ! e

Japvru Mmoxe na ce
3abenexar EeIHAD 10
MOKapUTe Ha PHIOBUTE
Kame MTO C& MII0KEHH
MOBPIIMHMTE HA MOYBATA

Cnuka 2-8: Nojaea Ha japyrv no noxapwu

OpxaBHuoT yHuBep3uTeT Bo Konopago, 2018: KoHTpona Ha epoauja Ha no4saTta no LWyMCKu
noxap - 6.308

2.3 UcTtekyBame Ha BoAa BO CNuB

[en oag poxgosHMUATa LWITO Nara BO CIMBOT Ce NpurenysBa Ha ApBejaTa BO wWymaTa
LUTO ' NOKpMBa NaguHUTE, a Aes NPMBPEMEHO Ce CcKnaaupa BO BANlabHATUHN K
cnu4yHo. Vcto Taka, Mma ucnywtarwe Ha nog3eMHUTe BOAW, O KOV Aern npoaupaaTt
BO rno4BaTa v 3emjaTta 3a [a ja HaBnaxHaTt no4ysaTa, a Aes cTaHyBa nognaboka
nogs3emMHa Boja 1 HaBrerysa BO NoA3eMHUTe BOAHM 30HWU BO KaprnuTe U He cTaHyBa
NoBpLUMHCKa BOAa Ce 4O OCHOBHAaTa TOYKa BO CNMBOT. [1enoT o BPHEXUTE LTO He €
AVNPEKTHO NOBP3aH CO UCTEKYBaHETO BO OCHOBHATa TOYKa Ce HapekyBa 3aryba Ha
BpHexun. OCTaToKOT 04 JOXAO0BHMLUATa CTaHyBa NOBPLUMHCKA BO4a M Ce BfieBa BO
nopouTe 1 AOCTUrHyBa 40 OCHOBHATA TOYKa Kako MOBPLLUMHCKN UCTEK.
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Cnuka 2-9 : Xngponoruja Bo WwymaTta

Momery goxagoBHMUATA LITO NPOAMpa BO NoYyBaTa, AOKAOBHULATA KOja MIMTKO MPOHMKHYBA U
NMOBTOPHO Ke Ce NojaBu Ha NoBpLUMHATa Ha 3emjaTa 1 ke ucTeye BO NOPOMU Ce HapekyBa
NnocpeaHO UCTEKyBake (MNM NOANOBPLUMHCKO UCTEKYBakE). MocpeaHOTO NCTeKyBamE ja
OOCTMrHyBa OCHOBHATa TOYKa NoAoLHa 0of MOBPLUMHCKOTO NUCTeKyBake. VcTo Taka, noasemHuTe
BOAM KOU ce noanaboku of nocpeaHuTe BOAM Ce HapeKyBaaT OCHOBEH TEK KOj MOCTENEHO ce
BneBa BO nopoute BO cnueoT. OapeaeH Aen o noag3eMHUTE BOAM MCTEKyBa HaABOP Of CNMBOT
1 TMe He ce MojaByBaaT BO OCHOBHATa TOYKa.

OCHOBHMOT TEK € UCTEK KOj HE € ANPEKTHO NMOBP3aH CO NpeTxoaHnTe BpHexu. NoHaTtamy,
MOBPLLMHCKOTO UCTEKYBaHE 1 NOCPEOHOTO UCTEKYBaHE KONEKTMBHO Ce HapeKyBaaT ANPEKTHO
ucTekyBame. [JoxxgoBHMLATA LWITO TeYe NO NOBpLUMHATA Ce BreBa BO BNINCKUTE OONMHU, HU3 KOU
CTUrHyBa A0 OCHOBHaTa To4Ka Koja € NoCnegHUOT U3nes oA CnvBOT.

CnepgHuot Xxugporpam e Fpa(*)I/lK KOj ' NpukKaxxysa nNpoOMeHuUTe BO NCTEKYBaHETO CO TEKOT Ha
BPEMETO MO BpPHEXNTE BO LEJNINOT CIiMB BO OCHOBHAaTAa TOYKa Ha CIiMBOT.
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Cnuka 2-10 : KoHuenTtyaneH rpaduk Ha xmgporpam Bo Cnve
(Komamypa @., 1978; YucaH n Cabo nHXeHepuHr)

CnepHuWoT rpadhuk e KoHLENTyaneH Xxmaporpam 3a Aa ce Npukaxke TUMMYHa cuTyaumja kage LWwTo
MaKCMManHOTO UCTEKYBake € HamarneHo nopaan yHkumjaTa Ha WymuTe.

Watershed with less forests

Well-forested watershed

Cnuka 2-11: Cnopegba Ha xvaporpamu nomery 4o6po NOoLyMEH CrMB U CAMB CO NOMAarnKy LWyMu
(Komamypa @., 1978; YncaH n Cabo MHXKEHEPWHT)

Bo wymckn cnue, noTpebHo e noAonro Bpeme AoXAOBHMLUATA LWTO nara Bo CIMBOT Aa CTUTHe 0
OCHOBHAaTa TOYKa Ha CIMBOT KaKo AMPEKTHO UcTeKyBake. OBa ro nokaxysa edekToT Ha 3alTuTa

oA nonnaBwu Ha Wymarta.

2.4 Co3naBatbe Ha japyru

Kako crneaeH npouec Ha NOBPLUMHCKO UCTEKYBake, Ce pa3BmuBaarT japyri. Kako WTo Hanpeayea
eposujaTta Ha NOBpLUMHATA, Ha NagMHaTa MoXe Aa ce 3abenexart Manv HepaMHUHK Oypu U BO
pamHoTexa, n ce cbopmupaat dpasgu (Manu xxneboBm Kou ce NojaByBaat Ha naguHara). lNocne
TOa, egHa AOMUHaHTHa 6pasga ondhaka apyrm 6pasgm, a Hekonky 6pasgum ce crnojyBaaT 3a ga ro
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KOHUEeHTpMpaaT noBpLUMHCKUOT Tek. (Komamypa, ®., 1978) Kora BepTukanHaTta eposuja of
japyrata HanpeayBsa [0 oApefeH CTeneH, ce AoJaBa CTpaHUYHa eposuja Ha japyraTa, a
roreMvHaTa Ha japyrarta u KonnyuHaTta Ha eposmja Ha CeAUMEHTOT ce 3rofieMyBaar.

Bo cniyyaj Ha TpeBHM NOBPLUMHM UK ronn NoBpLUNHK 6e3 BereTaumcka NokpuBka, BogaTta Ha
nagmHaTa ce KOHLEHTpUpa 3a KpaToK BpeMEeHCKN Nepuos no BPHEXUTE n ce cobupa Bo
BaNnabHaTuHaTa, BanabHaTMHaTa Op30 epoampa BEPTUKANHO U XOPU3OHTAsIHO M NoToa ce

dopmupaar japyru.

Rill Erosion

Gully erosion

Cnuka 2-12 : Pa3Boj Ha japyru oa 6pasgu
(BrnnHkos W., 2010 r., FnobanHoTo 3aTonnyBawe, KNMMaTCKUTE MPOMEHU 1 MPOLLECOT Ha
eposuja)

2.5 KoHTpona Ha epo3uja Ha puaoBu: AKTUBHOCTU Ha puaoBuTe

Kako 1 npouecnTe Ha epo3nja Ha novBaTa BO MflaHMHa, NpeTxoaHo belle onuwiaHo Aeka
Npou3BOACTBOTO Ha CEAMMEHT O PUAOBUTE € NPeAN3BUKaHO o ABMXKEeHe Ha Macu
(nap/ceneunwiTe) nnn eposanja Ha NoBpLUMHAaTAa, Aeka o4 eposuvjaTta Ha noBpLunHaTa ce
dopmMmupaart japyrn n geka TakBata eposuvja € 3HauYMTEeNHO Nog BrvjaHMe Ha KonuymMHaTa u
OBWXEHETO Ha A0XO0BHULATA, COCToj0aTa Ha NaguHNTE 1 JOSMKUMHATA Ha NagUMHUTE Ha puaoT.
AKO M1 KOHTpONMpamMe TakBUTE €PO3nM Ha pUAOT Kaje LITO ce crydyBaaT, NoTpebHo e Tue
dakTopu Aa ce KOHTponMpaaTt Ha puaoT Ha CreAHUBE HAYMHU:

» NoxpoBHuua: PacnpcHyBake Ha NpOTOKOT Ha Bofda. (Cevere Ha NagnHUTE, CTEMNEHYBaHE,
paboTu 3a manu Tepacm)

Bopoere Ha noBpLUMHCKaTa Boaa Bo 6e30eneH BoaeH nat (n3rpagba Ha pyMACKW KaHar) unm
crpevyBakbe Ha OUPEKTHU Kanku JoXA Aa yapaT Ha noBpluMHaTa Ha noysarta (MOoKpuBaksE,
BereTauuja, cageme).

» [lomknHa Ha naguHa/ cTeneH Ha HakMoH: Ja oaBojyBa gomknHaTta Ha nagvHaTa. Hamanyeamwe
unun ctabunmnsmpare Ha NnagmMHaTa (KOHCTPYKUUK 3a 3agpKyBake Ha 3emjaTa,
obnukyBane/coronyBane, paboTa Ha Tepaca Co Manu ckanuna).
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» KapakTepucTukm Ha noysara (no4ysa co Marna rofieMmHa Ha YeCTUYKK): NoYBa LITO NECHO
NCTEeKyBa, NOKPMBaAjKkK ja NoBpLUMHATA Ha rmMuHaTa. CtepaHaT. (PaboTta co naramwe, npckame,
cagene Beretauuja)

[ononHuntenHu getanu 3a oBune noeguHeYHU akTUBHOCTU Ha pnaoT ce onnaHn BO I"Iornasje 3.

W OBMXeH-eTO Ha Maca 1 epo3ujaTta Ha NOBpLUMHATA Ce CryvyBaaT BO OApeAeH CTENeH Ha
oapeneHa obnact 1 komOMHaumja o4 0BME TEXHUKM YECTO CEe KOPUCTUM 3a KOHTpOSa Ha
NCTEKYBaHETO Ha CEAUMEHTOT U epo3unjaTa Ha NoBpLUMHaTa Bo obnacta. [IononHUTENHO, Kako
LUTO e crnoMeHaTo norope, Tonorpadujata Ha nagMHaTa Ha fiokauujaTta, gonvHaTa LWTo ja
cobupa BogaTa, cocTojbaTta Co UCTEKYBah€ Ha JOXAOBHULATA, NoYBaTa 1 reonornjata uTH.
cekorawl ce TeCHO NoBp3aHM CO epo3uvjaTa Ha novsaTta. 3a Aa ce KOHTponumpa eposujara co
3adhatv Ha puaoT Kaje LWTO ce cnydyBaaTt, NoTpebHO € NpBO a ce pa3Mncnn 3a
ctabunuanpare Ha naguHaTa, a NoToa KOHTPOa Ha Te hakTopu Ha CNEAHNOB HAYMH:

/ Main scarp Maisarp

Gullies

K Landfall
Landfall e '/ Side view

Plan view

Small
terracing
work )

Scarp and slope cutting \
Covering work \ W,;:‘*'"

Hillside channel work

Retaining wall —
work

Cnvka 2-13 : VigeeH upTex og nag v npuMepu 3a AM3ajH Ha LUpTexXun 3a 3adaTn Ha pug
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2.6 KoHTpona Ha epo3unja BO nopou: pabota co nopou

Kako WTo e onuwaHo, NocTojaTt HEeKONKY PYHKLUUKN 3a KOHTPONa Ha CeANUMEHTUTE, Kako LUTO €
dyHKUMjaTa 3a akyMyInMpawe Ha HECTabUIHU CEAMMEHTH LUITO TevaTt o4 puaoBUTE U
cBrevMwiTaTa Ha pugoBuTe, Co Manu 6paHn, NOOHOXHW rpeav 1 Apyru 3acdatn BO NopouTe;
dyHKUMja 3@ NnocTeneHo 1 6e36eHO Teyere Ha oapeaeH Aen o4 akyMynmMpaHuTe CEOUMEHTMH,
dyHKUMja 3a KOHTPONa Ha epo3njaTa o AHOTO U 04 CTPpaHMUTEe Ha NnaguHuTe. 3a ga ce nocTurHar
TMe YHKLMMW, HEONXOAHO € Aa Ce yTBpAW NOTEKMNOTO Ha epo3nunTe 1 ypuBarwarta Ha puaoBuTe u
npaBUUTE HA CEAMMEHTUTE LITO TevaT o NPBOOUTHUTE foKauumM 40 NOpouTe, KonyecTeaTa Ha
CeauMEHTHM onToBapyBaka LWTO Tpeba ga ce pewarT, a notoa Tpeba Aa ce pasrnega Kako ga ce
KOMOMHUpaaT COOABETHM rpadekHn paboTn Ha coogBeTHM Nokaumn. BakBuTte noeanHeYHM
BMOOBW Ha 3adhaTh BO NopouTe ce onuwaHu Bo lNornasje 4.

. Tree planting on the
Hillside Works’ St = \\\\\4 Simple terracing
i W S L)
Retaining waII;«;,_,r::./m,‘ ~

e

work

~,~ Simple terracing
/- work

Cnuka 2-14: KoHuenTyaneH upTex Ha 3achaTn BO Nopom BO KOMOUHaLUMja co 3adhath Ha
pvAa BO CNvB

2-7 EcpekTn Ha agpBaTa 1 WWyMUTE Ha NaaMHUTE 3a KOHTPONa Ha
epo3ujaTa

MoapacToT BO WymuTe 1 FyOpeTo LUTO Ce akyMynupaT Ha 3emMjaTta MOXe Aa ru nokpujar
3eMjeHunTe NOBPLUMHWN Ha NaguHUTE 1 Aa cnpedat eposuvja o4 AOXA, Kako U popMuparse Ha
japyru Ha naguHuTe. Kako pesynTtaT Ha OBa, MOXe [a ce cnpeyaT epo3unja Ha NoBpLUMHaTa U1
eposuja Bo japyrute.

WcTo Taka, KOPEHCKUOT CUCTEM Ha NoeanHevHuTe gpBa ja 3apobysa noyvsara, Nopaau LWTo e
TeLKOo noyeBaTa ga ce usmue of naguHata. [JononHMTENHO, Kako LITO e NpUKaXaHo Ha Ccrivka 2-
14, pusomuTte ce ucnpenneTeHn HU3 NOBPLUMHUTE LUTO Ce Nn3raat, nopaau LTO e TELUKO
noysara fa ce NU3He 1 Aa ce ypHe of naguHara.
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z"f. ”'/; \ <" ph,, surface

ok
A

o=

g o AIl5)

.

Phreatic

o

Deeper Slip
Less influence

Cnuka 2-15: KOpeHOBVIOT CUCTeM Ha noegnHevHuTe pBa ro crnpedysa Jim3rabeTo Ha no4ysaTta

Ha nagnHute
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3 PABOTU 3A KOH3EPBALUWUJA HA LUYMATA: 3A®ATU HA PU[

AKTMBHOCT Ha pua € BMA Ha aKTUMBHOCT 3a u3rpagba Ha CTpykTypu Ha oOpylueHuTe u/vnu
epoaupaHuTe obnactum 3a ga ce cnpedyaT obnactute oA MoHaTamoOLLIHO ypuBake U [a ce
reHepupaat obnactu wro Tpeda fa ce obHOBAT CO BereTauuja.

Cnopeg Toa, akTUBHOCTUTE Ha puaoT MOXE Aa Ce KaTeropuanpaaT Kako TEMENHU 1 BereTaymucka
3acpatu:

a) TemenHu 3acpatv Ha pud « * + 3a CTabuMnManpame Ha NagMHUTE Ha CpyLleHnTe obnactu

1. pamHemnse (ceyere Ha naguHaTa )

2. KOHCTpYKUWW 3a 3agpXXyBar€e Ha 3emjaTa

3. wu3rpagba Ha puacku kaHanoT

4. Tlop3emHa noTnopHa paboTa

5. 3artpynaH oaBop (tbpaHLUyCcKku oaBoA;: 3akonaH OA4BOA4 UCMOSHET co Yakan / MNponycT)
6) aKTMBHOCTU 3a cajiere BereTaumja Ha pug + - * 3a peBereTauuja Ha CpyLleHN NaguHu co

cajere apBja n ceerbe TpeBu/gpsja
noctaByBah€ Ha orpaga
Tepacupamne

Pabota Ha BereTauucka NoKpuBka
ceerbe (BKIMYyYUTENHO M XMapoceere)
Capemwe

agrLONOE

Retaining work

Grading work (Cut
rk)

'\ Underground retaining
work

Drain pipe illside channel work

Buried drain
(French drain)

Cnuka 3-1 TemenHu 3acpatu Ha pua
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Hydroseeding work

Planting work

Cnuka 3-2 Cagemnse Beretauumja Ha pug

pagexHUTe paboTh MOXe reHepanHo aa ce knacuduumpaar crnopeg MaTtepujanuTe wrto Tpeba

Oa ce KopucTtart, Ha Tabenarta noaony ce npukakaHu MaTepMjanme LWTO OOMYHO ce KOopucTar.

Tabena 3-1: MaTepujanu WTO ce kopucTar 3a 3acaTtun Ha pug

(1) PamHemne

(2) KoHCTpyKuMK
3a 3agpXxyBaHe Ha
3emjaTta

(3) TlogsemHa
noTnopHa padora

(4) warpapgba Ha
BOAEH KaHan

(5) 3akonaH

oaBoa(dpaHuyckm
oAaBof /nponycT)

(6) nocrtaByBawe
orpaga

(7) (EgHocTaBHO)
Tepacupare

BeToH, yenuk, YennyHa LeBka, 6eToHcKkM 610K, rabuoH,
OETOHCKM paMKK, ronemMm 0rI0KOBU, YennyHa pamMka, UTH.

BeToH, 6eToHCkM Bnok, rabuoH, orpaga, UTH.

BeToH, nponycT, ueska Colgate, orpaga, rabuoH, 6yceH,
BPEKM CO NeCoK co ByceH UTH.

MabuoH (rabuoH Bo 06nuK Ha uMnuHaap/kyTunja), LeBka
(nepdopupaHa, HETOHCKa Mpexa) UTH.

dalwmHa, ApBO, Yerim4yHa nioYa, UTH.

TpeBa, npecyBaH 6nok o4 noyea, Tpynuu, Apyru
maTtepujanu 3a 3asefieHyBame
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(8) akTmBHOCTU CnameHa nognora, Mpexa, Tpynew, paMkn, TpeBHa TpeBa,

nokpuBake Ha ApYyr Mmatepujan 3a 3aserneHyBame

BereTauujaTta

(9) ceeme Ceetbe BO nHMja nnmn obnact, Aynk1 3a ceexe

(10) capemne Pacapg, pacag Bo cag, cedene, 3akonaHo ctebno, nexeuyko
cafeHe UTH.

3.1 PamHeme (ceyewe Ha NaguHa)

PamHeHr-eTO MMa 3a Len Aa cnpeyn Konanc unm npoLumMpyBakhe Ha ypMBaHheTO CO PpaMHEHE Ha
HepaMHX NaguHu 3a ga bugat ctabunHu.
PaboTarta 06u4HO ce nnaHupa BO Crie4HUBE Cry4vau:
e BO CIyyaj kora nagmHaTta nma BUCOKMU pu3num of konanc u Tpeba ga buage ctabunna.
e BO CIyyaj CeAMMEHTUTE Ja ocTaHaT BO HECTAOUIHM U HENPABWUIHU COCTOjOM okony
cpyLleHnTe obnacTtu, ocobeHo oKony ropHMOT pab Ha CTPMHa KOcuHa, a Tne Tpeba aa ce
OoTCTpaHarT 1 naguHata Tpeba fa ce nspamHum3a ga ce nocTurHaT ctabunHm cocTojom u

Oa ce cnpeyun wmnpewe Ha Konancor.

Cnuka 3-3 PamHetrbe: paboTa BO Tek (11eB0) U Mo 3aBpLUyBaHe (4eCHO)

KocuHu 3a ceverwe Ha nagmHa

KocuHuTe 3a cevene Ha naguHaTa ke ce onpedenar 3eMajku v npeaBua HeKornky baktopu, Kako
LUTO Ce CeralH1TE KOCMHW Ha NaguHaTa, CBojcTBaTa Ha novsaTa, TonorpadockuTe KapakTePUCTUKM
OKOINy nokauujata, KoMbMHMpaHaTa NoCTaBeHOCT Ha ApYru rpaaexxHu paboTtu u cn.

3a cTtabunusmpare Ha NagmMHaTa, uaeanHo e KocuHaTta Ha nagvHaTa ga ouae aron Ha MupyBamse.
CooaBeTHO Ha Toa, ako € MOXHOo, Tpeba aa ce uceve o arosor.

Cenak, obun4yHO € Telko nopagwn TonorpaddCckUTe MM YCrnoBUTE Ha Jlokauujata, Ha npumep,
aKTMBHOCTA 3a ceuete 400MBa OrpOMHN pasmMepu, cevereTo Tpeda aa rv ondaTtn n ctabunHuTe
BEreTupaHu MoBpLUMHK BO Onu3vHa, Npeau3BuKYyBajkM OFPOMHO KOMMYECTBO MCeYeHa MOo4Ba,
npeocTtaHaTa OrpoMHa KONMWYMHA UCevYeHa No4YBa Ha MNaguHaTa, WTO ja npaBuM naguHaTta
HecTabunHa, UTH.

3atoa, onwTo 3eMEHO, CEYEHETO Ha NaguHNTe Tpeba Ja € MMHUManHaTa HEONXOoAHa rpaaexHa
paboTa co pasrnegyBake Ha fokanHata Ttonorpadwmja, reonorvja u/vnm co nNpMMeHa Ha apyru
BMAOBKU Ha 3adaTu (KOHCTpyKUMja 3a 3adpKyBawe Ha 3emjata, oOHOByBare Ha Beretauuvjarta
UTH.) WTo Tpeba ga ce mM3BedyBaaT Kako 3adatv Ha puaoT. 3aToa, KOCMHUTE Ha MaguHaTta 3a
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cTabunusnpare Ha nagvHaTa Tpeba Ja ce ofgpenar 3a [a ce NOCTUIHAT KOHEYHUTE CTabumnHu
YCrOBW.

Rounding off

s

—=—— Cutting surface

S,
et
’

In case the upper part of slope is
steep and cutting soil volume is
large, retaining work shall be
planned.

In case the upper part of slope is
gentle and cutting soil volume is
small amount

Cnuka 3-4: PaboTHM meToam 3a paMHeHEe

Tabena 3-2: CtaHgapAHa KOCUHa Npuy ceverse Ha NnaamHu Bo Janoxuja (1)

Moisture Angle of Coefficient of Natural Weight

Dry 20° - 37° 0.36-0.75 1:2.8-1.3 1,200 - 1,700

Cray Less moist 40° - 45° 0.84 - 1.00 1:1.2-1.0 1,700 - 1,800
Moist 14° - 20° 0.25-0.36 1:40-2.8 1,800 - 1,900

Dry 27° - 40° 0.51-0.84 1:2.0-1.2 1,500 - 1,700

Sand Less moist 30° - 45° 0.58 - 1.00 1:1.7-1.0 1,700 - 1,800
Moist 20° - 30° 0.36-0.58 1:28-1.7 1,800 - 2,000

Dry 30° - 45° 0.58-1.00 1:1.7-1.0 1,600 - 1,800

Gravel Less moist 27° - 40° 0.51-0.84 1:2.0-1.2 1,700 - 1,800
Moist 25° - 30° 0.47 - 0.58 1:21-1.7 1,800 - 1,900

Pebbles - 35° - 48° 0.70-1.11 1:1.4-09 1,600 - 1,800
Dry 20° - 40° 0.36- 0.84 1:28-1.2 1,300 - 1,600

Soil Less moist 30° - 45° 0.58-1.00 1:17-1.0 1,400 - 1,700
Moist 14° - 27° 0.25-0.51 1:0.4-2.0 1,500 - 1,800
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Tabena 3-3: CTaHgapaHa KocuHa nNpu ceverbe Ha NagvMHu BO JanoHuja (2)

Hard rock 1:03 - 1:08
Soft rock 1:05-1:1.2
Sand 1:1.5~
Compacted Under 5m 1:0.8 - 1:1.0
) 5—-10m 1:1.0 - 1:1.2
Sandy soil
Not compacted Under 5m 1:1.0~1:1.2
5—-10m 1:1.2~1:15
Gravel or sandy Compacted or good Under 10m 1:0.8~1:1.0
soil mixed with homogenous of 10-15m 1:1.0~1:1.2
rocks particle
Not compacted or poor Under 10m 1:1.0~1:1.2
homogenous of 10—-15m 1:1.2~1:1.5
particle
Clayish soil or 0-10m 1:0.8~1:1.2
clay
Soil mixed with Under 5m 1:1.0~1:1.2
cobblestones 5-=10m 1:1.2~1:1.5

3.2  KoHcTpyKkuum 3a 3agpXXyBakwe Ha 3eMja (usrpagba Ha NOTNOPHMU
SUaoBM)

KoHCTpyKkUMMTe 3a 3apKyBare Ha 3emjaTa MMaaT 3a Len ga cnpeyart HecTabunHa noyea aa ce
OBWXW, Oa ja u3MeHaT KocvMHaTa Ha naguHaTa WM Aa NOoTTUKHaT pacTypake Ha NoBpLUMHCKaTa
npoToyHa Boaa. KoHCTpyKuMmTe pyHKLUMOHUPAaAT U Kako TEMEN 3a APYrv rpaaexHn paboTu 1 Kako
noTrnopa 3a BOAOBOAEH kKaHan n apyru paboTu.

KoHCTpyKUMMTE (hyHKLMOHMPAAT Kako pamMka 3a rpagba Ha pua co crnegHuTe Lenu;

(D Crabunusunpare Ha ocTaToLM 1 cevyeHa noysa,

@ WNameHa Ha naguHaTa 3a ga 6uae nobnara,

(@ Oa 6uaaT Temenu 3a nsrpaaba Ha KaHanv 1 3akonaHu o4soaW, UMK Aa v noaapxaT Tue paboTu
Ha NPECBPTHU TOYKMU,

TabenaTa nogony rv NpuKkaxkyea yCrnoBuTe U MPUMEHNMBUTE TUMOBU HA KOHCTPYKLUM Ha NOTMNOPHM
SWOOBW cropep yCrnoBuTe:
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Cnuka 3-5: MNoTnopeH sua Bo koMOMHauuja co orpaga u
CO KaHanv Ha pugoTt

Tabena 3-4: an/IMeHJ'II/IBI/I TUNOBWU Ha KOHCTPYKUMM Ha NOTNOPHU SUO0BU

Applicable condition

Construction condition

Target of
installation _Safety . Foundation CROLSHTE Foundation Combination JEIELE
against earth Height Structure
ground work works
pressure
1. Stabilizing Enough In principle, 4.0m | Strong - Concrete In case of By earth Also applicable as
unstable earth and stability is and less foundation soft ground, pressure the foundation
sand on the slope needed e it shall be ROk /e_arth calculationin for hillside
steel ) reinforced anchon_ng t_D embankment vegetation work
2. Stabilizing " Sfizepile by piling or L2 el and channel work
accumulated cut " Siizel [p il footing. iz )
soil
- Concrete+ Rock fall By earth
steel protection pressure and
work to be stress
applied calculations for
rock fall
Countermeasures Earth 4.0m and less Soft - Large block Base By earth Ditto
against landslides pressure to foundation - Steel frame concrete to pressure
be - Concrete be placed calculation
considered frame
Protection of cut Earth *4.0mand less Strong - Concrete In case of By earth Ditto
slopes pressure to for concrete foundation - Concrete soft ground, pressure
In case cutting be *3.0mand less block it shall be calculationin
slopes are stable considered for concrete - Concrete + reinforced cut soil
enough block steel by footing,
-2.0mand less ) wooden
for gabion Soft ) * Gabion box piling,
- 4.0m and less foundation - Steel frame gravel.
for large block,
etc.
1. Foundationsof | Earth About 1.0-2.0m Strong - Concrete
channel work, pressure not foundation - Concrete
buried (French) | to be block, etc.
drain work considered )
2. Being auxiliary specially Sl . " Galiteln s
s foundation - Wooden
work for (e
vegetation
work
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Cnuka 3-6: Bugosu maTepujany 3a noTnopHu suaosu: beToHckn notnopeH sug (neso) u MNoTnopHa
KOHCTpYyKUMja co BNaxkHa smaapuja co 6eToHCckn 6n1oKoBK (4ecHO)

ff’/"rﬂ"{: ?'A»g;rm,-.- ;
s ””’”‘fr "rfrfr 3

Cnwka 3-7: MaTepwujanu 3a NOTNOPHM SUAOBM: NOTNOPHA KOHCTPYKUMja Co BNaxHa snaapuja (neso)
1 NOTMOPEH SN CO Yenu4Ha pamMka

Cnuka 3-8: MaTtepujanu 3a NOTNOPHU SUAOBW: NOTNOPHU SUAOBW 0Of, rabVoHM (NEBO) N NOTNOPHU
SWAOBW O TPYNUM (AEeCHO)

Mo3numn n BUCOYMHU Ha KOHCTPYKLMM 3a 3apXKyBaH-€ NoYBa

Monox6ute 1 BUCOYMHUTE Ha MOTNOPHUTE paboTy ce oapedyBaaT Taka LITO Aa ja oApXKyBaaT
cTabunHocTa Ha maguHaTa M Oa ro crnpedaTt ypuvBameTo U OBMXKEHETO Ha naauHaTta. 3aToa,
HagoJhKHaTa NMHWja Ha NagvHaTa WTo ce NoBp3yBa 04 NOAHOXETO A0 BPBOT Ha OYeKyBaHaTa
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obnacT Ha ypuBake Tpeba aa ce hopmupa HenpeveHo 6e3 HUTY edeH HenpaBuneH Aen Kako
LenuHa.

'eHepanHo, Kako LWTO € MpuKaXKaHO Ha JecHaTa Crvka, BO Cryyaj Ha ypuBawe Ha KOHKaBHa
nagvHa, AONHWOT Aen o4 NuHujaTa Tpeba aa ce Hanpaewu nobnar Bo cnopeada co ropHUoT aen,
KOj ja 3agpkyBa popmaTta Ha KOHKaBHaTa naguHa. [NoTnopHUTe KOHCTPYKLMK ke Buaat ypeaeHu u
NPOEKTUPaHK CO LieN Ha KpajoT Aa ce peanuanpa TakBa oopma Ha naguHara.

Bo npuHUMN, NOXeNHO € BUCMHaTa Ha KOHCTPYKLMUTE 3a 3agpKyBare Ha 3emjaTa ga omgat 4 m
unn nomarnky 6uaejkm paborara obmMyHO ce n3seagyBa KOHTUHYMPAHO Ha HeCTabunHW NaguHn. 3a
cTabunuanpawe Ha nagvHaTa, CTaHOApAHOTO pacTojaHue Momery MOTNOPHUTE KOHCTPYKLUMK
Tpeba aa ouae 15 nnm 20 m. Bo cny4aj kora HaknoHOT € noman og 35 cTteneHu, pacTojaHMeTo
Tpeba ga 6uge 20 m. Bo cniyyaj kora HaknoHoT e 35 cteneHun 1 noseke, Toj Tpeba aa Guge 15 m.

The line connected the top of the wall

Spacing between each retaining wall shall be 15m or 20m as the standard to
stabilize the slope. In case the slope gradient is below 35° , spacing shall be
about 20m and when up to 35° , about 15m.

Cnuka 3-9: PactojaHune Ha NoTnopHM SUA0BKU Ha NaguHa

Hacoka Ha NoTnopHWN KOHCTPYKLINK

MoTnopHUTe KOHCTPYKUMM Tpeba ga ce nocraeaT BepTukanHo (90 cTeneHu) Ha nnaHupaHaTta
Hacoka Ha maguHaTa, a KpyHaTta u Tenoto Ha suaoT Tpeba ga bugat pamHu.

AKO e TellKo Aa ce nocTaeBaT Ha paMHO HMBO Mopaau nokauujata/TonorpaddckuTe ycriosu, Tve
MOXe [a ce HakocaT Co NpYMeHa Ha Apyrv rpagexHu paboTu 3a Aa ce cnpeym TpoLleke 1 epo3nja
LUTO Ce jaByBa O MOBpLUMHCKaTa BoAa Koja Teye BO 3aQHWOT Aen Ha SUaoT U No suaorT.

Cnuka 3-10: Hacoka Ha noTnopeH sug

NcnntyBame Ha cTabunHOCTa Ha NOTNOPHUTE KOHCTPYKLINK

Kaj noTnopHMTE KOHCTPYKLUMMKON MMaaT yriora Ha pamka 3a 3acdatute Ha puaoT 3a noaapLuka Ha
CTPYKTypHaTa CTabUMHOCT Ha LenH1oT pug, ce 6apa aa ce ucnuTaar crieqHuTe cTabunHocTy;

(1) CtabunHocT NpoTUB NPEeBPTYyBaH:E

Hema ga nojae oo npeBpTyBawe Ha /sugoT

(2) CTabunHoCT NPOTUB Nn3rame

Hema ga gojae oo nuarawbe Ha /sngoT

(3) CtabuneH NpoTMB YHULLTYBakE Ha SUOHOTO TENo
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TenoTo Ha suAoT He cMee Aa buae YHULITEHO 0 MaKCMMAIHOTO Hanperake Bp3 TENOTO.
(4) CtabunHocT Ha gejcTByBavkaTa nonoxba Ha pe3ynTaHTHaTa cuna LWTo AejCTBYBa Ha SMAoT
(5) CTabunHoCT Ha TEMENHOTO TIO
HocuBocta Ha ocHoBaTa Ha Temenute Tpeba ga 6uae OOBOMHa BO OQHOC Ha MakcumanHaTa
peakumMoHa cuna Ha smaor.

1. MNocTojaT ABa BMAA KOHCTPYKLMM 3a 3apKyBake Ha 3emjata. EQHMOT KOPUCTU MHOTY CUTYPHU,
CUMHMW U U3OPXKNNBU MaTepujanu Kako WTo € 6eToHOT. JpyrnoT KopucTn necHn matepujanu, Kako
LUTO ce rabuoHn 1 Tpynum.

MNpBaTa, nocunHaTa, ce KOpUCTM Ha MecTta BNMCKy A0 3aLUTUTHUTE LIeNnK, Kako LITO ce Xutenute
W jaBHUTE UHPPaCTPYKTYpW Nnn BO Cryyaj Ha hnKCUpare Ha rornemMo KonmyecTso no4vsa u Tanor
co3[afileHn Npu cevere Ha NaguHUTE UKW Kako OCHOBA 3a ApYru rpagexHu pabotu, utH. Cekako,
Heonxo4HO e TeMeNHO Aa ce ucnuta HerosaTa cTabunHocCT.

BTopuroT, nonecHnoT maTtepujan, ke ce BrpaJyBa Ha MecTa Kaje LUTO He ce akymynupa ronemMmo
KONM4eCcTBO MOoYBa U Tanor Ha 3agHWOT Aen o of NoTnopHaTa KOHCTpyKUMja Unu Ha MecTa Kage
WITO ce MpoueHyBa Jdeka 3agHaTta naguvHa Ha MOTMNOPHMOT SWUA CTaHyBa cTabwunHa nopagu
NPUPOAHO jakHEeHEe Ha TepeHOT M OOHOByBawe Ha Beretauvjata BO MOMEHTOT Kora CTaHyBa
BUANMBO BMOLUYBakeTO Ha ynoTpebeHuTe maTepujanu Ha pabortaTa. lMopagu oBaa npuymHa,
BOoOOMYaeHO € eMnUPUCKN a ce ogpedyBaaT BUCUHATa, CTPyKTypata UTH. 6e3 npecmeTku 3a
cTtabunHocT.

2. ctabvnHocTa Ha noTnopHaTa KOHCTPyKUMja Ce UCNUTyBa CO MpecMeTka Ha cTtabunHocTa, BO
crny4aj noTnopHaTta KOHCTpyKuuja Tpeba ga Guge ocHoBa Ha Apyru 3adaTu, BO Cry4aj Kora e
notpebHo da ce duKkeupaaT ronemMo Konm4yecTBo novsa U CeAUMEHTN HacTaHaTW CO ceyere Ha
naguHaTta unu Ha mecta 6nucky 0o 3aWTUTHUTE Lienu UTH.

(1) CtabunHocT NpoTUB NPEBPTYBaH:E

CteneHoT Ha cTabunHOCT Ha NPeBpPTYBaHETO Ha MOTMNOpHATa KOHCTPyKUMWja ce ogpedysa Co
pamMHoTexaTa noMery MOMEHTOT Ha NMPEBPTYBake U MOMEHTOT Ha OTMop.

MoMeHTOT Ha npeBpTyBakbe Ce onpedenyBa CO XOPM3OHTANHMOT MNPUTUCOK Ha 3emjaTa,
NPUTUCOKOT Ha BodaTa MTH., M Of TeXxuHaTta Ha NoTnopHaTa KOHCTpyKuuja, BEPTUKarNHWMOT
NPUTUCOK Ha 3emjaTa 1 NPUTUCOKOT Ha BoAaTa.

MoMeHTOT Ha npeBpTyBake Ce ofpedyBa Cropef XOPU3OHTANHWOT NMPUTUCOK Ha 3emjata U
NPUTUCOKOT Ha BOAATa, @ MOMEHTOT Ha OTNOp ce oApedyBa Cropef COMCTBeHaTa TeXWHa Ha
MOTNOPHWOT SuA Ha 3eMjaTa, BEPTUKANHNOT NPUTUCOK Ha 3emMjaTta 1 NPUTUCOKOT Ha Boaara.
Be3begHocHnot dhaktop (Fs) oa npeBpTyBake ce nNpecmeTyBa CO CregHaBa paBeHKa.
6e3begHocHMOT hakTop Tpeba aa Guae 1,5 unu noseke BoO cnyyaj paboTata fa e NpoeKkTMpaHa.
Bo cniyyaj oa ce 3eme npeasua CEN3MUYKOTO ABUMXKEHE, (DaKTOpPOT cenak Tpeda aa 6uge 1,2 unu
noBeke.

Fo= (Resistant Moment) _ W= atpry-b ——Equation

o (Overturning moment) Py h

W: ConcTteeHa TexuHa 1 ontoBapeHa TexuHa (KN/m)

A: XOpM30HTanHo pacTojaHue of NpenycToT Ha suaoT A0 TovkaTa Ha aejcteyBanse og W (m)
PV: BepTukanHa KOMMNOHEHTa Ha pe3ynTaHTHaTa cuna Ha NpuTUCOKOT Ha 3emjata (KN/m)

B : Xopun3oHTanHo pacrtojaHue o4 NpenycroT Ha suaoT 40 TovkaTa Ha gejcteo Ha PV(m)

PH: Xopu3oHTanHa KOMNOHEHTa Ha pe3ynTaHTHaTa cuna Ha NPUTUCOKOT Ha 3emjaTa (kN/m)
h: BepTrkanHo pacTojaHne o 4HOTO Ha SMAOT A0 ToYKaTa Ha AejctByBake PH (m)

(2) CTabunHoCT NPOTUB Nn3rake

CrabunHocTta npoTMB nu3rake ce oapedyBa CO paMHoTexaTta rnoMery cunarta Ha nuisrawe u
OTMOPHOCTAa Ha Nuarawe. Cunarta Ha nusrawe OOMK JONHAaTa NOBPLUMHA HA NOTMOPHUOT Sug e
XOPU3OHTaneH NPUTUCOK Ha 3emjaTa, a cunaTa Ha OTNopoT e TpaHcBep3anHa cuna uny cunara Ha
Tpuewe HacTaHana nomery gonHarta noBpLUMHA Ha SUAOT U 3emjaTa.
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MacMBHMOT NPUTUCOK Ha 3emjaTa rnaBHo Npean3BUKaH o/l 3eMjaTta Ha NpeaHUOT Aen Ha NpenycToT
He ce pasrneaysa 6uaejkv BO MHOTY Criydan He MOXe [a Ce OYeKyBa A0SIropoYHa CUMYpPHOCT.

Be3benHocHuoT dhakTop (Fs) 3a nu3srawe ce NnpecmMeTyBa CO cnegHaBa paBeHKka. Bo cnydaj ga
ce 3eMe npeaBna CeEM3MMYKOTO ABMKEHE, PaKkTopoT cenak Tpeba ga 6uge 1,2 unu noseke.

Fo—= (Resistant Force) . (W‘|‘ PX) ‘f+c"B ----Equation
S (Sliding force) Py

W: ConcTBeHa TexuHa 1 ontoBapeHa TexuHa (KN/m)

PV: BepTukanHa KOMMNOHEHTa Ha pe3ynTaHTHaTa cuna Ha nNpuMTUCoKoT Ha 3emjata (KN/m)
PH: XopuaoHTanHa kKOMMOHEHTA Ha pe3ynTaHTHaTa cuna Ha NPUTUCOKOT Ha 3eMjaTa (KN/m)
h: BepTukanHo pactojaHue of GHOTO Ha SMAOT A0 ToykaTa Ha aejctByBare PH (m)

(3) CTabunHOCT NPOTUB YHULLTYBaHE Ha SUOHOTO TENO

3a pa ce 3agoBONM CTabMNHOCTa O YHULLTYBaHE Ha NOTNOPHUOT SUA, HAMOHOT Ha MPUTUCOKOT U
HanoHOT Ha 3aTerHyBawe co3fjafeHn BO suaoT He Tpeba da ro HagMmuHyBaaT [AO3BOSIEHOTO
Hanperake Ha sugHWoT maTepujan. MeryTtoa, BO cnyyaj ga ce 3emart npenBug CEN3MUYKUTE
OBWXeHa, Toa MOXe [da ce CMeTa 3a CTabunHO ako BKYMHUTE ropeHaBedeHWn Hamperawa ce BO
pamkuTe Ha 1,5 natu o4 403BOMEHOTO Hanperawe. Bo cnyyaj Ha rpaBMTaLMCKU TUMN KaKo LUTO €
BGeToHCcKaTa KOHCTpyKUMja, OOKONKY € WCMONHeT ycrnoBoT nofdony (4), Moxe ga ce cMeTa 3a
CTabureH NpoTUB YHULUTYBake Ha BETOHCKOTO TENO.

(4) CtabunHocT Ha fgejcTByBaykaTa nonoxba Ha pesynTaHTHaTa cuna LTo AejcTByBa Ha suaoT
Ha ponHaTa noBpLUMHa Ha NOTNOPHWUOT SKA reHeparHo AejcTByBaaT OonToBapyBaka Kako LUTO ce
TeXuHaTa Ha SUAOT N NPUTUCOKOT Ha 3emjaTa. VIcTo Taka, ToukaTa Ha AejcTByBare Ha cunarta Ha
peakuujata Ha 3emjaTa Ha OHOTO Ha MOTMOPHWOT SWA Ce pasnuKyBa BO 3aBUCHOCT Of
€eKCLIEHTPUYHOTO pacTojaHMe Ha ToYKaTa Ha AejCTBO Ha pes3ynTaHTHaTa cuna. Bo ogHoc Ha oBa,
efeH of ycrnoBuTe 3a CTabUMNHOCT Ha MOTMNOPHMOT SUA € EKCLIEHTPUYHOTO pacTojaHue Aa He e
nperonemo. Co pgpyrn 300poBW, akuMoHaTa Mo3vumja Ha pesynTaHTHaTa cuna Ha
OMNTOBapyBaHe€TO MpecMeTaHa Co paBeHKaTa Ha creHaTa cTpaHvua mopa ga 6uae Bo oncer of
1/3 oag gonHaTa WwuprHa Ha NOTNOPHMOT sSK (KOj Ce HapeKyBa cpefHa TpPeTuMHa) o4 LeHTapoT. o4
JonHata wupuHa Ha sugoT (le |l = B//6).
Bo cnyyaj oa ce 3eme npeaBug CEN3MUYKOTO ABWXKEHE BO LEHTAPOT Ha JonHaTa LWMpuWHa Ha
3eMjeHVOT NOTMNOopeH sua, Toa Mopa Aa éuae Bo oncer oA 2/3 og AonHaTa WWpuHa Ha smaoT (| e
| =B/3).
Bo cny4aj Ha rpaBuTauucka 6eToHCKa KOHCTpYKUUja, ako akuuoHaTta nonoxba Ha pesynraTtckata
cuvria Ha onToBapyBaHEeTO ro 3a40BOMNyBa ropeHaBe4eHMOT YCIOB (BHATpe BO cpefHaTa TpeTuHa),
HanoHOT Ha 3aTerHyBake He JenyBa BO SMAOT, Taka LUTO MOXe [a Cce Kaxe Jeka e ctabuneH
NPOTUB YHULUTYBaHETO Ha SUAOT.

B pPv
<b P
e=6

R 57— PH

J
|VIVI|

Cnuka 3-11. HagBopeLuHUTe CUM U HUBHUTE aKLMOHW NIMHMKX 00 NOTNOPHMOT sug
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d = W-a+Py-b—Pg-h
o W+Py,

----Equation

e=—-—d

B
2
D: Xopwu3soHTanHo pactojaHue og NnpenycToT Ha SMAOT A0 ToukaTa Ha aejctsyBare R (m)

e: EkcueHTpu4HO pacTojaHme of ueHTapoT Ha AonHaTa LWnprHa Ao ToykaTta Ha aejcteo Ha R (m)
W: ConcTBeHa TexuHa 1 ontoBapeHa TexuHa (KN/m)

PV: BepTukanHa KoMNoHeHTa Ha pe3ynTaHTHaTa cuna Ha NnpuTuMcokoT Ha 3emjaTa (KN/m)

PH :Xopu3oHTanHa KOMNoHeHTa Ha cunara LWTo pe3ynTupa co NPUTUCOK Ha 3emjaTta (KN/m)

A: Xopu3oHTanHo pacTojaHue of NnpenycToT Ha SMAOT A0 ToykaTa Ha AejcteyBarbe og W (m)

b: XopusoHTanHo pacTojaHue of npenycToT Ha SMAOT A0 ToykaTa Ha AejcTBo Ha PV(m)

h: BepTukanHo pacTojaHune o 4HOTO Ha SMAOT A0 ToYKaTa Ha aejcteyBake PH (m)

b: [lonHa wnpnHa Ha NOTNOPHMOT sug, (m)

5) CTabunHoOCT Ha TEMENHOTO TNO

ToBapoT WTO AenyBa Ha NOTNopHaTa KOHCTPYKUMja € noaapkaH o ocHoBaTa. AKO HOCMBOCTA
Ha ocHoBaTa Ha TemenuTe e HeJOBOfHa, OCHOBaTa Ha TeMenuTe MoXe Aa ce YHULITU 1 fa ce
aecbopmmpa noTnopHaTa KOHCTpyKUKja.

MakcumanHata cuna Ha peakuuvja Ha 3emjaTa (q1) reHepupaHa Bo ocHOBaTa ce npecMeTyBa Co
crneaHaBa paBeHKa U He CMee [a ja HaAMUHe J03BofieHaTa HOCUBOCT (ga) Ha 3emjaTa (g1 < qa)
3a fga ce usberHaT TakBu YHULUTYBaka Ha 3eMjaTa 1 gedopmanmm Ha suaoT.

BO Cryyaj Aa ce 3emaT npeaBua Cen3MmYKuTe OBWDKEHA, MOXE a Ce CMeTa 3a CTabunHo ako
HanperawaTa ce BO pamkute Ha 1,5 naTu og [O3BONEHOTO Hanperawe.

@ Bo cnyyaj akumoHaTa nosuuuja Ha pesynTaHTHaTa cuna Ha ToBapoT Aa 6uae Bo
oncer oa 1/3 (cpeaHa TpeTvMHa) o4 AonHaTa WUpMHA Ha SUOO0T BO LEHTapOT.

Py+W 6e ----Equation
91 = 7p (1 T E) -
B Py+W (1 66) ----Equation
q: B B
2 Bo cnyuyaj akumoHaTa nonox6a Ha pesyntaHTHaTa

cvna Ha ToBapoT Aa buae Haaeop of onceroT oA 1/3 (cpegHa TpeTuHa) o4 AonHaTta
LUMpWHA Ha SNOoT BO LIEHTAPOT.

(lel >B./6)

----Equation

_ 2Py+w
(q,) = 22

g1: CunaTa Ha peakuuja Ha 3emjaTa ga AejcTByBa Ha NpeaHMoT npenyct Ha sngoT (KN/m)
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g2: CunaTa Ha peakuuja Ha 3emjaTta Aa AejcTByBa Ha neTuuaTa Ha suaoT (Unv Ha 3a4HUOT nanew)
(kN/m)

e: EkcueHTpu4HO pacTojaHvMe of UeHTapoT Ha JofiHaTa LWupuHa A0 Todkata Ha AejcTBO Ha
pe3ynTtaHTHaTa cuna (m)

W: ConcTtBeHa TexuHa n ontoBapeHa texunHa (kN/m)

PV: BepTukanHa KOMNOHEHTa Ha pe3ynTaHTHaTa cuna Ha NpMTUCOKOT Ha 3eMjaTa (KN/m)

B: [lonHa wupurHa Ha NoTnopHMOT sma (m)

es 8
Middle third !

Qz

Cnuka 3-12 HagBopeLuHu Cunm n HUBHUTE akLUWOHW NUHUKN BO cpeaHaTa TpeTuHa
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Mpumep 3a npecmeTka

GW—B Enbankment type
1 Load division chart

2 Dimensions

Wall Wall
Height Height of hasement Width |egradien| gradient
of t of of
of wall conereta ) .
crown | Valley | mountain
5ide side
h hy ha B b n m
2.5 0.3 0.2 0. 15 0. 50 0.3 0. 15

3 Conditions of design

D,
W TTTT,

Interna Accepta | Necessa | Necessa
Vol ume 1-'¢:llumt= slope _ I . Angle Fri l’.'1...]-t.1[] b ||l: ry ry
weight Wf‘lghl of Ft']r:t_m -n.f'_wall] rncfﬁu.wn hczarlr.u_{ safety | safety
of wall of hla-u.'k surface| ™ of [rictio L of capacll rate rate
s0il |° back n ground v of for for
50il ground | turnove | sliding
o] 5 Ji] & ot b [ Qa Ta [a
22.1 17,7 25 a0 8. 531 20 0,6 200 1.5 1.5
4 Earth pressure (EP}
Earth (€)= cos (g —a) ‘
Pressure

coefficient cos “a-cos (a+ a1+ cos (e +d) cos @ —ﬁ}[

= 0.61375

Earth pressure(EP) = WX 1/2xXsXc
2.5X2, 5x1/2x17. T+ 0.61375
33. 948 kN

Vertucal component of EP (Ey)= EX 51 nid+a)
= 33. 948 X 5in(20. 000+ 8. 531)

Holizontal component of EP [,|':|.]‘: E* cos [: 15 + 1k )

= 33, 948 ¥ cos (20. 000+ 8. 531)
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5 Culcuration chart

[tens . Lewad * . Arm Moment
Farmula Arm ealculation
kM (1] kN +m
) ® Uhehy ) ¥ 178 Bot2/3 % Cth=h,)
Bofn ! b 16045 | ' 0. 540 o, 67
L 3=2 22 21,/2x22. 1 0 15+2/3% 0. 3220
. | B (heh) = w Botn (h=h,) +1/2%b ]
: 24,310 1. 060 25. TES
0500 (2 5-0_3) %221 (O 15+, B3 2. 204 1,/2 50, 50
g ® (heh,) 5= /2% Botn (h=h) +b+1/3 = m* (h=h,]
Ba o ! - g0 | : : 1. 420 11. 391
O 15% 2 Bx2 21 /2x22 | 0 L5+, 3308, 30+, 50+ 17350, 1552 50
D, [rreml 3 theh b #h] 5 (h,-hyh o 12 w Bt 275 2 [ (netm) 2 Ch=h ) 4]
1. G6 - 1. 143 1. 851
(0, 4552, 240, 50} 30, |3 1,/2%22, | 0 15+2/3 % [0, 45 2. 2040, 50]
D, | (BB hy=hy) % 1725 w Bot1/3 % (BB, )
: 1. 663 0. 652 1. 0E4
1LG0GX0, 1% ],/2=22 1 0 15+1 /3% 1. 505
Dy | Be¥hXw 1/2 %k, i
0 9495 0. 075 0. 075
0 1h=0 3221 1/2 =0, 15
. | (BB ®he= Bot 172 (BB,
! 6. GRZ 0. 903 &, (07
15060 222 ] 0 15+1 /2% 1. 505
E+y Exsin(d+a) B (h/3d=hg} X m _ _
16. 215 1. 560 25, 2495
33, B8 > sin{20. GM0+E, 5310 I G655-0, B33 = 0. 15
Vertical component of earth . .
Total pressura 75. 548 Homent ?}i{ﬂ?nmmnl Al G
(Zy} N
E Exeos(d+a) 1/3=xh
20, 825 0. 833 24. B4
33, 948 = cos (20, MR, 5310 1/3=2 50
Horizontal component of _
o {‘élrihillru?‘ur{" 29, 825 Homent i"}ur{“l;“““"“ 24, 814
Zy
6 Width and section of wall base
(BY =B,+ (h—hy) *n+b+ [h—hy *m = 1,635 m
B,=(h—h.}®(n+ml+bh—p37= 1,165 m
(A) =Bxh+{B+B-B)x{h-hx1/2 = 0,36 nf
(A =(h-hJxBx1/g = 149 ni
7 The point of net load (d) and eccentric distance
(d) = (My—M,;) “E, = (80, 969 — 24, 844) 75, B4f = 0,743 m
(e) = Bs2—d = 0. 085 m

8 Subgrade reaction force (P12 (P2

(P = EWBx(+6e/B)

(Py) =

EwBx{l—6e/B) =

9 Safety rate for turnover and sliding
=8, 0% 7 24 844 =
=0, A= 75, bdR, 30, 825 =

My My, =
PR E A5, =

10 Result of stabilities
Apainst turning-over
Apainst sliding

Apainst sageing

Apminat inner stress

Tall.5) =

Fall.5) =

Cla=200 kN =

3. 259
1.519
P nax=58. 715 kN/ni

BO.T15 kN nf
31. 581 kNS ni

3. 259
1.51%

0K
0K
LS

It"s Ok, becouse addomicable stress for concrete is
prenty enough against inner stress
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(6) OpeHaxxa Ha NOTNOPHa KOHCTPYyKUMja

3a HenponycTNMBMOT TUM MOTMNOPHU KOHCTPYKUUK, reHepanHo Tpeba da ce obe3benaTt onosoaun
(oaBoOAHWM oynKkuW) 3a Aa ce enNMMUHMPA NpoTedeHaTa Boaa Ha 3afgHaTa naguHa Ha KoHCTpyKumjaTa.
Mpu npecmeTkaTa Ha cTabunHocTa, 0GUYHO He ce 3ema NpeaBua NopacToT Ha HUBOTO Ha BoAdaTta
BO NnoyBaTa Ha 3agHUTe NaauvHK Ha HeMnponycTNMBaTa KOHCTPYKLMja 3a 3aapXKyBare Ha 3emjaTa.
3aTo0a, cnpedyBareTO HAa HEOYEKYBAHOTO MokadvyBake Ha HMBOTO Ha BodaTa BO Mo4YBaTa Ha
3aHaTa MaaMHa Ha KOHCTpyKuumjaTa co oOBOAM MMa BaxHa (yHKUMja BO npecmeTkata Ha
ctabunHocTa.

1. 3a HenNpoNyCTNMBU KOHCTPYKLIMM 33 3apXXyBake Ha 3emjaTa, Kako LUTO ce BETOHCKN MOTMOPHM
KOHCTPYKLUMKX 1 NOTMOPHM KOHCTPYKLUUK CO BnaxkHa sugapwja, Tpeba aa ce obesbenar oasoaHu
KaHanu 3a ga ce cnpe4un akymyrauuja Ha Boda v 3rofieMyBah€ Ha HUBOTO Ha BodaTta BO no4ysarta
Ha KOHCTpyKuMjaTa. Toa e 3aToa LWITO ako NpoTeveHaTa BoAa MUIu NoA3eMHUTE BOAM OCTaHaT Ha
3aQHaTa nagvHa Ha KOHCTpyKuujaTa, MPUTUCOKOT Ha Bogata Ke [ernyBa Ha noTrnopHara
KOHCTpYyKLUWUja.

2. OgBoauTe ce NocTaByBaaT Co LEBKM CO Bnar HaknoH Hagony, of 3afHaTa KOH npeJHaTta cTpaHa
Ha noTnopHaTta KOHCTpPyKUuWja. BHaTpelwHnTe anjameTpu Ha ueBknTe Tpeba ga omuaaT reHepasnHo
op okony 50 go 100 mm u Tpeba ga ce BrpagyBaat Ha okony 1 Bo 3 m2 o4 NOTNOPHMOT sua.

Bo cnyyaj ga noctojat pu3num geka Bogata of noTouun UTH., Teye BO 3aHaTa CTpaHa Ha suaor,
Tpeba fa ce 3emar npeasua MepKM 3a crpedyBake Ha NMoBpPaTHMOT NPOTOK 3a Aa ce obesbenat
M Oa ce NpuuBpCTaT Ha OABOOHUTE LIEBKM.

3. Bo onwtu cnyyau, Tpeba na ce obe3benn Yakan 3a 3acunyBar-e 3a edukacHa apeHaka Ha
BOodaTa 1 cripevyBare Ha 04BOAHMTE AYNKU [1a Ce 3aTHaT CO 3eMja U MEeCoK.

(7 ) Yakanu 3a 3aTpnyBame

3a fa ce nsegHauv NPUTMCOKOT Ha 3eMjaTa U a ce ucuedm npotedeHaTa Boda of 3agHaTta cTpaHa
Ha KOHCTpyKumjaTa Tpeba oa ce o6e3benat yakanu 3a 3acunyBare.

1. YakanuTe 3a 3aTpnyBake rmaBHO ce 06e30eayBaaT 3a fa ce pacnpcHe NPUTUCOKOT Ha 3emjaTa
Ha 3agHaTa CTpaHa Ha HenponycTNMBMOT TUMN KOHCTPYyKUMja 3a Aa ce nogobpu ctabmnHocTa Ha
KOHCTpyKUMjaTa, Aa ce NOTTUKHE edrkacHO oABedyBaw€ Ha npoTedeHaTa BoAa M NoA3eMHUTE
BOAM M [a Ce Crpeym 3aTHyBakbEeTO Ha OABOAHMTE LIEBKM CO NMOYBa U NECOK.

2. 3a 3acvnyBane CO Yakan, CTpykTypaTta Ha noTnopHaTa KOHCTPYyKUMja, KBanuTeToT Ha novsaTa
Ha 3agHaTa CTpaHa Ha KOHCTpyKuujaTa, yCroBuTe 3a M3BOpPCKa BoAda WTH., Tpeba ga ce semat
npeasua M XOMOreHM 1 BUCOKOMPOMYCTNMBM MaTepumjanu Kako LUTO Ce Yakas, KpLUEeH KaMeH Koj e
W3APXKITUB HA BPEMEHCKMTE YCIOBU Ke Ce KOPUCTM MO JOBOJSHO HabuBare Ha TMe MaTepujanu Kako
CTaHZapgHa npouegypa.

Ako 3agHaTa cTpaHa Ha MoTnopHaTa KOHCTPYKLUuja e HamorHeTa co noyvea co Aobap KBanuteT u
NPUTUCOKOT Ha 3emjaTa ce MpeTnocTaByBa [Jeka PaMHOMEPHO AeNnyBa Ha MOTMNOPHUOT suf, a
0OBOAOT MCTO Taka ce odekyBa Jobpo Aa yHKUMOHUPa, Toraw Moxebu Hema aa buage notpebHo
Aa ce npasu oBa.

[PedbepeHua] Kako ga ce nssene norHeHeTo

Wmajkn rm npegsug ropeHaBefeHnTe Lenu, BO cryyaj Aa ce obe3beam Yakan 3a 3acunyBambe, TOj
Tpeba ga 6uae o6e3beneH n pacnopendeH co egHakea gebenuHa og 30 cm. kako ctaHgapa. Bo
crny4aj Aa MoXe fa ce NocTUrHe aucrnepsunja Ha NPUTUCOKOT, MaKo Ce yLITe ce o4vekyBa cnaba
NpPONyCTIAMBOCT CaMO CO MOJTHEHE CO YaKasl, MOXe Aa Ce pa3MUCIN 3a KOPUCTEHE Ha CEKYHOAPEH
nponseoa.

MononHyBaHeTO CO Yakan Tpeba Aa ce Hanpaewu of 6nunanHaTa Ha BPBOT Ha SUAOT A0 HAjHUCKUOT
onBog. Nopg Yakanute, 0GUYHO Ce KOPMCTM NOYBa CO HUCKA MPOMNYCTNNBOCT (FMHECTA).
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Sodding

Backfilling

Backfilling with
high permeability
materials such as
gravels

Backfilling with
low permeability
soil

\ Drain pipe

Cnuka 3-13 : KoHuenTyaneH upTerK Ha 3acunyBakbe Ha NOTNOPHUOT SUA,

3.3  WUsrpapba Ha puAacku KaHan

Kananot Ha pnaoT nma 3a uen ga cobupa u ncueam soga Ha pyaoT 3a a crnpeuu eposuja Ha
puaoT. Toa e 3aToa WITO JOXAOBHMLATA, M3BOpCKaTa BOA4A Wiy JOTeKHaTa Boda LTo fgoara oA
HaJBoOpelLHaTa CTpaHa Ha rpagunuluTeTo ce MHUNTpMpa BO NnoysaTta U Npeam3BrKyBa
3ronemMyBar€ Ha NPUTUCOKOT Ha MOopHaTa BoAa v Aerpajaumja Ha cunarta Ha nenewe Ha
noyeara. Ha kpajoT, MecToTo cTaHyBa NoAsoXHO Ha epo3un. Marpagbarta Ha kaHan Moxe ga
noMorHe Aa ce nsberHe cosgaBare TakBM YCMOBU CO OTCTPaHyBake Ha NOBPLUMHCKAaTa BoAa.

Puvacku kaHanum ke ce MHcTanmMpaart BO CriedgHuBeE crnyyau;

(1) Bo cnyyaj oa nma n3Bopcka Boda BO LENHUOT pug

(2) Bo cny4aj kora NOBPLUMHCKUTE BOAM NTECHO ce cobupaat o OKofMHaTa U ce cryliTaaT Bo
puaoT,

(3) Ookonky puaoT € Co AONMHCKN 0BMMK 1 BO HEro ce cobvpaat NoBPLUMHCKUTE BOAM

(4) Bo cnyu4aj kora puaoT e reonoLky cnab Ha epo3uun o NOBPLUNMHCKUTE BOAU

(5) Bo cnyyaj BogaTa ncuegeHa og, ppaHLyCcKMOT oABoL, Oa uanese u Bogata Tpeda ga ce
npeuncTn 3a 6e3beaHO Aa ce cnywTy Hagony.
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Cnuka 3-14 : U3rpagba Ha pMACKM KaHan

Factors

Type of collapses/
erosions

Geological features
of collapsed areas

Spring water

Catchment area

Longitudinal/
cross-sectional
shape

Relationships with
other works

Ta6ena 3-5: NMNoTpebHM nokaumm 3a puACKM KaHan

Channel work is required (in general)

1. Deep and seashell / spoon shaped
collapses caused by seepage/ ground
water, etc.

2. Collapses caused by gully erosions

1. Areas of easily eroded geological
compositions such as volcanic ash, fine
sand, mud and etc.

2. Areas consisted of terrace deposit or
impermeable composition layers such as
rock, etc.

1. Waterspringis all the time

2. Waterspring is only after raining

1. Wateris gathered in the collapsed
area from the outside of the area
2. Areais 0.1ha or more

1. Longitudinally Convex shaped line
slope

2. Horizontally concave shaped (valley
shaped)

Previously other works could not make
the site stable or regenerated vegetation
successfully

[naHvparke Ha puackn KaHan

Puackute kaHanu Tpeba aa ce NpoeKkTupaaTt Ha XOPU3OHTaNHO HajHUCKUTE MNO3ULMK Kafe LUTO

Channel work is not required

Shallow collapses of the
surface peeling type

1. Mudstone, etc. is exposed

2. Areas of geological
compositions unsusceptible to
erosions such as gravel,
cobbles, etc.

No water springs

1. No water coming from the
outside
2. Areaislessthan 0.1ha

1. Longitudinally graded
slope or concave shaped slope
2. Horizontally level shaped

Other works can make the site
stable/revegetated quickly

BogaTa ce cobupa HajecbekTmBHO Ha nagmHuTe. Bo ocHoBa, TpacupaneTo Tpeba aa buae
ON3ajHMpPaHo Ha CneaHNOB HauNH:

(D Bo cnyyaj noBpLUMHCKaTa BoAa Aa Teye BO NokauujaTa ogHaaBop, kaHanute Tpeba aa ce
Tpacupaart Ha HaJBoOpeLLHaTa CTpaHa 3a Aa ce cobepe BogaTa of Tamy. Bo 0Boj crniyyaj,
KaHanoT Tpeba ga ce MHCcTanMpa Ha penaTtMBHO pamMHO MECTO Of ropHaTa CcTpaHa Ha

nokauwjaTa.



@ Kawnanute 3a cobupare Boaa Tpeba Aa 6uaat noctaBeHu NonpeyYHo Ha nagvHaTta 3a ga ce
cobepaT NOBPLUMHCKMUTE BOAM KOJIKY LUTO € MOXHO MOBEKe.

(3 OgBoAHMOT KaHan 3a Boaa Tpeba Aa ce ypeam Taka LWTo ke ro 3a3eMe HajKpaTkoTo
pacTojaHue of LeHTPanH1oT KaHan 3a WwTo nobp3o ga ce ucueaun cobpaHarta Boga KOH HagBop.
@ Bo cnyyaj kora paboTHaTa NoBpLUMHA Ha puOOT e ronema, Tpeba aa ce opraHuampa
COO[BETEH KaHarcCKn cMcTem 3a cobupare 1 o4Boa Ha Boada, buaejkm eqeH kaHan He e
cnocobeH Aa ce cnpasu Co BogaTa Bo nororiema obnacr.

(® Mpw Tpacupare Ha kaHanuTe ke ce 3emMaT NpeaBua YCroBuTe Ha NaguHaTta u TonorpadgckmuTe
KapakTepucTukn npea/no narpagbarta. Toa e 3aToa LWITO MOXe € NOTPebHO Aa uma rnaBeH kaHan
N CNOPELHM KaHamnu, BO 3aBMCHOCT o, OOSIMKOT U YCIOBUTE Ha cpyLleHaTa obnact.

Ry Water collecting channel
on the terrace installed
6 outside of the site

Water collecting
channel installed
transversely

Water drainage channel
installed in concave
place of the slope

Cnuka 3-15 : MNnaHupame Ha PUACKM KaHanu

MNpukas Ha NnaH 1 NpukKas Ha HaZOIMKEH NMPEeCceK Ha KaHanoT

[n3ajHoT Ha kaHanoT TpeGa ga Ouae noctaBeH BO MMAHCKU MNpYKas CO MOBp3yBake Ha
XOPMW30HTANHO HajHUCKUTE MO3MLMKU Ha naguHaTta. TpacupaweTo Ha kaHanoT TpeGa aa 6uae
NPUPOAHO AM3ajHUPaHO o rope KOH Aony No nagvHaTta 3a BogaTta Bo KaHarnoT Aa Tede.

g longitudinal Cross-section view

T T A
Al <

Retaining work ~

74

‘ [ Concrete retaining work Channel work

Concrete
check dam

Cnuka 3-16: NnaHckM norneg, (neso) 1 nonpeyeH npecek (AecHo) Ha KaHaNoT Ha puaoT
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Mpecek Ha NPOTOK Ha BoAa Ha kaHarnoT

MpeceKkoT Ha NPOTOKOT Ha BoAa Ha KaHanoT Tpeba Aa 6uae ansajHMpaH Taka WTo Aa ce ucueam
[0BONHO 6e36eHO 3a MakcUMarnHaTta KonuyrHa Ha NpoTok Ha cobpaHaTa Boaa.

e B |
H.W.L

—L \_=/

]
4
fo—— Bi ——|

Cnuka 3-17: MNMpecek Ha NPOTOKOT Ha
BOJaA Ha KaHanot

JomknHa Ha efeH pacnoH Ha KaHanoTt

OnwTO 3eMEHO, CpyLUEHWTE NafauMHU Ce CTPMHM U BOOGMYaEHO He Ce O4ekyBa OCHoBaTa Ha
naguHaTta aa uma fobpu ycrnosu. 3aTtoa, ako efleH pacrnoH Ha KaHanoT 3a Boaa e AM3ajHupaH 3a
[loNnrv pacTojaHuja, MoXe Ja [ojae [0 HeeHAaKBO CrierHyBawbe U nuarakse nopagm corncreeHaTta
TEXUHa Ha kaHanoT. CooABeTHO Ha Toa, AOMKMHATa Ha pacrnoHoT Tpeba ga ce perynupa co
NoTNopHa KOHCTPYKUWMja Unn nparosu 3a okony 20 m Bo KocaTa AOIHKMHA Kako cTaHgapaHa.

Types of channel work (1/6)

Cross-sectional view

0.40
- Cobble stones concrete

Concrete channel constant water with high water discharge

(Unit : m)

Cross-sectional view

2.8
029 1.00
Concrete block |

,BIckﬂllmg concrete|

Drain pipe

1

Concrete block channel Main channel with high water discharge
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Types of channel work (2/6)

Cross-sectional view

— 62
[r0.22e+—0.39—fo—— 1 40————————<—0.33—+p0.22+| =
VE? 5 | 5| Rubble stones
\ a Gravels

% 8
=| Concrete
&
a—]
Unit:m

Wet masonry hillside channel: For locations with high volume constant water

Cross-sectional view

i 1.70
E.ou
T 0.27 1.00
7S Cobble stones
El [
o 8 Casted natural stones
S,
For hard ground areas with unit:m

o g

P SN

Typ of c

Al viimtnav Antnhhina At AvAa~

hannel work (3/6)

Cross-sectional view

Pile(pine wood $=0.1,L-2.0)

(Unit : m)

Gabion box channel: For locations with soft ground and little constant water

T SR,

R 70T Ty gl : Cross-sectional view

168

1.50 050

Wooden
)_— cross-member

‘Wooden pile

Gabion box
Steel pile

Cobble stones

Retaining sheet
' (Unit: m)

R S
Wooden fence channel: Itis compatible with vegetation work. Relatively low durable.
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Types of channel work (4/6)

Cross-sectional view
| 0.9 = 1.00 - 0.30 VX
T &
5 ™\_ Waring joint
waring

0.865

Corrugated flume

g > Beam
& ) [ Cobble stones
| %’%) q . b
:':':_— = %’7 i‘“ Water collection pipe
‘ (Unit:m)

Corrugated flume pipe channel:
For locations where flexibility in work needed such as landslide area, etc.

Cross-sectional view

| 1.0 |
. 0.60 ‘
; = Corrugated pipe
e ”(. Back filling stones
wire
8 Beam
=
7 (Unit: m)

Corrugated pipe channel:
Functions of the channel can be sustained even with ground deformation.

Types of channel work (5/6)

Cross-sectional view

0.40

1.0.09 |0-0 0.30 -05) 0.09,

1 Bl
EERE EEE]

| y

o
w

0.30

! Pre-casted
Reinforce
concrete

I~
Retaining sheet

I~ Cobble stones

Unit: m

Cross-sectional view

1= .13

Turfgrass

skewer

Sod covering channel: Suitable for gentle slopes with no constant water, low water
discharge, no sediment movement and rich soil for sod to grow
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Types of channel work (6/6)

& *W”}}Wﬁﬂ:w‘nwua eoTe
¢ z

Cross-sectional view

f 114

0.35
0.45

49
»
o
3
a
3
©
m
=

T—— Wooden
pile

0.40 Unit: m

1.50

Wire net

Unit: m

Sod /grass seeds are put in the mat

Wire net channel: Suitable rs opes with no constant water, low water discharge,
no sediment movement and rich soil for sod to grow.

Cnvka 3-18: BuaoBu pMACKN KaHanCKM KOHCTPYKLUMK

3.4 3akonaH oaBop (cppaHuycka apeHaxaal nponycTu)

3akonaHMoT ofBoA MMa 3a uen 6p3o ga ja ncueam nogseMHaTta Boga U/unuv npoteveHaTa Boga
HaaBOp Of fokauujaTa, WTO Ke ja Hamanu CoapXuHaTa Ha Boda U NpUTMCOKOT Ha NopHaTa BoAa
Ha no4yBaTta Ha NaguHUTe, ke CrpeYn OBMKEHE Ha MOYBEHUTE CITOEBU O NM3rake Ha 3eMjULITETO,

ke cnpeyn UcTekyBame Ha Nof3emMHaTa Boda Ha NoBpLUMHATA U ke Cnpeyy MeCTOTO NOBTOPHO Aa
konabvpa.
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Cross-sectional view

Retaining work
Hillside Channel work

/

Revetment
work

# Buried drain work

Cnuka 3-19: BugoBu Ha puaCKM KaHanu

MnaH 3a pacnopea 1 CTPYKTYpu Ha 3akonaH oaBoa,

3a pa ce nocturHe eqgekTMBHO cobuparwe M 0ABOA Ha BOAa, MO3ULUUTE U CTPYKTYpUTE Ha
3aKOMaHWOT KaHan ke ce onpegenart Bp3 OCHOBA Ha Ar1aboku 1 AOBOMHN TOMOrpadoCku U reosoLLIKK
UcTpaxxyBaha. 3akonaHuoT o4Bof ce NocTaByBa A0 AnaboynHaTa Ha HenponyCTNBUOT CIoj Unu
OPUWIMHANMHUOT 3EMjEeH CINoOj.

1. PaboTtara ce ypeayBa Ha BOAEHUTE U3BOPU 1 BOOAEHUTE MOBPLLMHMN.

2. Bo cnyyaj egHa og NpyymMHKTE 3a yprBake Ha NaguHUTE Aa ce UCTeUUTE Ha NoA3eMHUTe BOoaM,
3aKOMaHWOT OABO/ CeKorall ce nraHupa no JOBOSTHO UCMUTYBaka Ha nokauujaTa.

3. Ha cegumeHTHOTO nogpadyje Kafge WTO € cedeHa nagvHarta, NnoA3eMHaTa BoAa € CKIloHa ga ce
dopmmpa Ha rpaHuuarta nomery npBoOMTHaTa MOBPLUMHA Ha 3eMjaTa U CeaUMEHTHMOT MOYBEH
cnoj. 3aToa e HEONXO4HO Aa ce pasMUCNn Aa ce NocTaBaT 3akonaHu OA4BOAM Ha TakBU MO3ULNN.
4. Nokonky 3emjaTa e BogeHecTa 1 6apa nnaHmpame Ha ronema apeHaxa, ke ce nnaHvpa cuctem
3a 04BOAHA MpeXxa.

5. MNpu nnaHnpawe Ha paboTtata BO obnacTute Ha BOAHW M3BOPM, MPUKIYYOKOT 3a BOAA
(npukny4ok) 6e3 nctekyBame Ha Boga Tpeba fa buge cooaBeTHO AN3ajHMpPaH.

6. CTpykTypaTta Ha 3akonaHuoT oaBop Tpeba Aa duae AnsajHMpaHa Taka LWTo Aa He A03BoJyBa
cobpaHaTta Bofa Aa UCTekyBa 1 NOBTOPHO Aa HaBrese BO 3emjaTa.

7. CooaBeTHUTE TONEMMHM M OOIPKMHM Ha pacnoHOT Ha pabortata M LENUOT CUCTEM ce
oapenyBaat CornacHo ronemMmHarta Ha obnacra 3a cobupane Bofa co efeH oason.

Ycnosu Ha ApeHaxHa LieBka

OpBoaHaTa ueBka Ha 3akonaHuoT ofgof Tpeba Aa rv UCnonHyBa criedHVBE YCMNOBU:

1. [JoBONHa U3OpXnNMBOCT Ha TOBap, NPUTUCOKOT Ha 3eMjaTa U CMYHO O rOPHUOT Aer.

2. loBonHa cnocobHOCT 3a 04BOAHYBaHE.

3. lNoBp3aHocTa 1 n3gpXnueocTa ce 4odpu.

4. NarpagbaTa Ha KOHCTpyKUujaTa He e TeLlka.

5. Hanpe4yHnoT npecek Ha LeBKaTa € JOBOSIEH 3a Aa Ce Bree ogpeaeHa KonmynHa Ha Tanor.
lMocTojaT HEKONKY BMAOBU M CTPYKTYPU Ha 3aKonaHyn OABOOHU KOHCTPYKLMU, KaKo LWTO Ce, Yakarn,
hawmHu, rabrnonHn, 6eToHcku Lesku u cn. Nopaam noTewwkoTum co HabaskaTa BO NOCMELHO BpeMe
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KakKo " Mn3apXxxnmBocta n/vnun NPUMEHINTNBOCTA Ha oApeneHu MaTepI/IjaJ'II/I, 4eCTo Ce KopucTtat
CeKyHOapHu1 npon3sogn nnun KOMOMHaLMmn Mer'y rabuoHn n CeKyHOapHu1 npon3soan.

LLlemaTcku NprKasn Ha 3akonaHuoT 04Bo4

Bo cnyuaj mouBara nia e
HOpMaJTHa U BOJICHECTA,
WM aKO € TIOTpeOHO 1a ce
UCIIeTU BOJIA JI0
pENaTUBHO MOTA00KUOT
CJ10j

i T L —_—;L— Backfilling soil
B Textile mat to prevent
clogging
" Gravels
Drain pipe
Waterproof sheet

his same as diameter of the drain
pipe or less.

Textile mat is nor required
depending on soil conditions

BO clly4aj Aa ce Oapa
OJIBOJI Ha BOJIa CaMo J10
PETATUBHO TOILUTUTOK
CJI0j

- Backfilling soil
#— Textile mat to prevent clogging
~ Drain pipe

Waterproof sheet
h is same as diameter of the drain
pipe or less,

Bo ciyqaj na e motpe6HO
OJIBOJIHYBAHE J10
N0/UTa0OKHOT CJI0j 3apaju
CBIICYHIIITETO

Backfilling soil

Textile mat to prevent clogging

Gabion

Cobble stones
— Drain pipe

- Waterproof sheet
h is same as diameter of the drain
pipe or less.

Cnuka 3-20: LLlematckn npukasu Ha 3aTpynaHMoT o4Bos,
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(bpaHuyc Cross-sectional view
OBOJ Backfilling S
CO KoOpIia gravels 2 cabi
abion

on Cobble

stones
JKCJIC3Ha Sheet [
KHIa g

0.16 0.48 016 Un|t m
[ e

paniyc

Backfilling™/ /~=
o0aBOJI CO soil e ) S
cobupHa ioil drawn-out ' smose BN

revention YN

YA (XY
[ICBKa sheet o o
Filling gravels 1%
Drain pipe
i@
0.4
Unit: m

Cnuka 3-21: Bugosu Ha 3akonaHu OABOAHM KOHCTPYKLMMK

3.5 EpHocTaBHa Tepacupayka pa6oTta

EnHocTaBHa Tepacupayka pabota Boobu4aeHO ce nnaHvpa 3a ga ce pacnpcHe OoXAOBHMLUATA
Ha NaguHUTE Ha CpyLUEHUTE U/UNn epoanpaHuTe PULOBU U fa Ce Crpeydn epoanja Ha NoBpLUnHaTa
Ha pugosuTe. McTo Taka, Tpeba ga ce nogobpu BereTauMcKoTo XuBeanuwitTe Ha puaosuTe v ga
ce npomoBupa 6p30 06HOBYBaH€ Ha Beretauujata Ha naguHuTe.

Hekon B1aoBu Ha Tepacupadkm pabotu ce koMOmMHUpaaTt co Beretauucka paborta. Oa npegHata
CTpaHa e obe3befeHa oapeaeHa BereTaumja 1 ce nrnaHupa ga ce cnpeyart epo3MmnTe Ha BpBOT Ha
Tepacute 1 Ha noBpLMHaTa. TakBaTa Beretayncka pabota moxe ga cosgaje norogHa cpeavHa
3a 3acafeHu gpsja ga pactar gobpo.

CraHgapaHWOT MHTepBan nomMery NMHUUTE Ha Tepacupadkata paborta Tpeda ga 6uage 1,5 m no
BUCMWHA.

KaTeropum Ha TepacHu KOHCTPYKLMK
TepacHUTe KOHCTPYKLMM MOXe a ce kaTeropuanpaar Ha CNeaHNOB HauvH;

1. KoHCcTpyKLUMja 3a co3gaBarke cpeavHa 3a Aa ce OflecHM 3acafeHuTe Apsja ga pacrart nogobpo
CO HaTpynyBake CHOMOBMK (palLMHK, KaMersa U APYrM MaTepuvjany Hanpea u NOBTOPHO MOSHEHe
noysa No3aau 3a noyearta fa ocTaHe Tamy. * + -+ + Paborta co kameH, dhawmHa n/mnm 6yceHn
TpeBa.

2. PaboTa 3a 3acagyBarwe Ha €QHO WUIKM CHOM pacTeHuja Ha Tepacu WM UCKOMaHW POBOBM Ha
naguHu...Tepacu co kaguym/TpeBa 3a TPEBHULMN.

3. PaboTa 3a kopucTere Ha CekyHaapHW NPON3BOAN LLITO Ke COAPKAT PacTUTENHU CEMUHbA BHATPE
3a oOHOBYBat-€ Ha Beretaumja Ha naguHuTe. + « + + + - Tepaca CO KOPUCTEHE CEeKyHAapHU
npounssoamn
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Op ynotpeGa Ha CeKyHOapHM Npou3BOAM, MOXeE [da Ce O4vyeKyBaaT OBa Buaa edekT BO
rpagexHute pabotn. EAHMOT e edhekToT 3a oap)KyBare Ha MoKpueHaTa rno4ysa Ha naguHuTe, a
APYrvoT e 3aluTeaa Ha paboTHa cuna U cTaHaapAausnpare Ha cemabeHuTe onepaumn.

Types of terracing work (1/3)

Side view

Seedlings

Terracing
work using
stones

Seedlings
(Unit:m)

Side view

Seedlings

Terracing
work using
Pampas/
Miscanthus
grasses

o
%

(Unit:m)
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Types of terracing work (2/3)

/ ‘
Side view A Front view
Weeds and & Sl <
Terracin g Miscellaneous & 2 ‘WngL Branch Bundle
" e L i \ps 'il@\\@\"(\meanna
work using Boncn e =N L. e ee '
fascine Narrow space/road g ; " Compast; D.ID
A7 s Yo~ Rice straw v
S (Unit: m)
L——O‘BD
Side view Front view
1 10terraces
Terracing $— ’)-”1’ x_‘:: x:: h‘skﬁ\vels(wi{low 15cm)
work using T———7‘% [
ve g et atl on ‘ 5 /" Al several species of herbaceous seeds)
X Height B(Cytisus) A: Herbaceous seeds ve_gexation bag
materials 40m | . a5 8: Wood seeds vegetation bag
B(Robinia pseudoacacia)
Types of terracing work (3/3)
Terracing (Typ.e Ais mtroduced as
work fencmg work |.n the
using log following section.)
9
(D Cutting stairs (terrace) in
the 5|0pe 1. Sod rerracing wark with steps 2. 50d terracing work without steps
Cut Cut
- - - - sod
Terracing @ Without cutting stairs in
work the slope
using sod




3.6 ToctaByBamwe Ha orpaga

MocTaByBakeTO Ha Orpaga MoOXe Oa Ce KaTeropvaupa Kako efleH BUA edgHOCTaBHa TepacHa
KOHCTpyKUMja. KOHCTpympaHa e ga ro cnpeyn UCTeKyBaweTO Ha FOpPHMOT CIoj Ha mno4vsarta of
naguHuTe 1 ga cosnage AoGpy YCroBM 3a pacT Ha 3acafeHuTe apeja.

CTpyKkTypa Ha orpagaTa

3a nocTtaByBatb€ Ha orpagaTta, ApBEHM KONuUM ce 3abuBaaT BO NaguHaTta Ha puaoT BO MHTepBanu
on 0,5 oo 1,0 m no AormkMHaTa Ha KOHTYpHaTa NMHKja Ha PUOOT U LUMMKUTE CO BKPCTEHM Napyntba
ce nneTtar Unu ckronyeaar Nomery KonuMTe Co pasnuyHuM maTepuyjanu 3a ga dopmupaar SMgoBu.

OrpapaTa BoobryaeHo ce nnaHupa 3a a ce Crpeyn UCTEKYBakEe Ha nodBaTa U NecokoT 1 Aa ce
3anpe pasBojoT Ha japyrv co egHOCTaBHa KOHCTPYKLMja 3a 3aApXKyBare Ha 3eMja Ha CeAUMEHTHMU
nnun mekun nagnHn. MerfyToa, buaejkn matepmjanute WTO Ce KOpUCTaT 3a orpagm BoobuvaeHo 6p3o
ce pacnaraar, BUCMHaTa Ha suaoT Ha orpagarta Tpeba ga ouae orpaHunyeHa Ha 0,5 m unm nomarky,
a cageweto mnu ceumpbata Ha ByceH Tpeba ga ce BplM Nomery ckanute M Ha sugHuTe
matepujanu. Cnopef Toa, TakBaTa Beretauuja MoXe Aa Ce CMpaBM CO YHULLTYBawE€TO Ha
naguHuTe No pacnarakeTo Ha MaTepujanute o4 orpagara.

KonumTe ce cnpoTuBcTaByBaaT Ha MPUTMCOKOT Ha 3eMjaTa LUTO AernyBa Ha 3aAHUOT Aen o4 suaoT
Ha orpagarta v ro nogapxysaaT suaoT. 3aToa, AnaboynmHaTa Ha 3akonyBake Ha konuute Tpeba
Ja oupe 1,5 go 2 natv of BMCMHaTa Ha SUOOT.

Front view Side view
0.75 ' 0.75 , Cutting(willow tree etc.)

E__. < [ X l 8 & 5 jgz

{ | < _ g <

g l I % IS =§

( < | __0 LA iron wire __._< 5 ik

\\ Horizontal
/ b
Pile wood
8
% v s \/ (Unit : m)

Cnuka 3-22: BugoBu Ha Manu Tepacu
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Types of fence work (1/4)

Front view

Side view

—
-
Wicker
fence work e
B
(Unit:m) (Unit:m)
Front view Side view “
0.75 0.75 Cutting{willow tree etc.) ‘,” %
Log fence o i
work sy
T pile wood
(Unit: m)
Types of fence work (2/4)
Side view Front view
] 0.30m 1.00m 1.00m
|~ \ | lLz4f
Weed tree stock g W

Board fence
work

st2p widh
=30cm

B
AR e
: ) FSom L1 50m )

cedar board i
width1ocm,  — |
shickness 3cm

(N-75, 3 pieces
are used per 1
spot)

Steel frame
fence work

Vegetation net
terracing work

Vegetation net terracing work

Column

20cm
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Types of fence work (3/4)

Wire
netting
fence
work

-

1:: Standard
g l T
- ) 8 B =3~ 1
T o)\ § ::// 8
N g
— s 70(]7‘

i

500 200
{Unit: mm)

palyvinyl chloride coated iran wire net

| Connecting cable

Cannecting cable fix net

F—500— |
Cannecting cable : Skewer

parapet cap L

~100X75X 7 125 200

e e
Stud bolt e
O M- 125 1B M50 ]; i Expanded metal
Steel 506,592,800 w ;E;‘Z‘Z'i‘h" 1
S 1 o 3 YHS
fence g P cadd i JHW
work [, e [l
_L L {Unit : mm}
Types of fence work (4/4)
ieai g 4 Resin net with vegetation
Resin é
netting J
fence Vegetiiinnat g ok . $
work g

Cnuka 3-24 Orpagu Bo CeBepHa MakenoHwja, og nneTeHu npadku




double fence work double fence work
fulfilled with rocks

Cnuka 3-25 EguHeyHa v aBojHa orpaga

3.7 Pab6oTta co byceH

Mpwn nokpuBare co ByceH ce NpaBaT XOPU3OHTASHWU CKanu Ha UCEYeHV NagvHu U ce co3asaaT
cakcum co 6yceH Ha NPBOBGUTHOTO THO Ha ckanuTe, BO KOW ce cTasa 3eMja co fybpuBa 1 opmsosa
cnama v Tamy ce cagat cagHuuUM ApBa 3a NOBTOPHO Aa ce 0OHOBYM Beretauumjata Ha naguHuTe.

MokpuBameTo co ByceH € efHa of TEXHUKUTE pasBMEHW Of aKTMBHOCTMUTE 3a OGHOBYBak-€ Ha
COrofieHV MnaHuWHK (ronv nnaHuHu) Bo JanoHuja. PugoBute co cnabu XpaHnueu maTepun ce
uenHu obnactn Ha pabotaTa, BO KOM MOBpLUMHATA € eKCTPEMHO CyBa, NECHO Ce MojaByBaaT
Gpasau v japyru, a ropHUOT AeN o4 noYBaTa UCTO Taka JIECHO ce U3MUBA.

Types of sodding work (1/2)

Three sod sheets are used for
terracing

Side view Front view

Seedling

Sodding
work by
three
sheet

piling

Top grass
0.30x0.15

Bottom grass

om grass
0.30x0.15

(Unit:m)

Five sod sheets are used for
terracing

Side view Front view

s
Sodding L i @—T -
Work by - \ﬂ‘ on—flopﬁ .

five sheet g T é\q:\\\})@\ W
piling WA, %)

‘ Bottom grass 2
3 D SEN 0.3/
{ Fertilizer Bottom grass ! Grass- | Stick
0.3 omsiope
0.50~1.00

(Unit:m)
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Types of sodding work(2/2)

Straw and sod are used for
terracing Side view

Top grass Bottom straw:4 kg per 10 m
&

Straw % /
soddin ' e i
g Piled straw: S ’7k\ S Fertilizer:80 g per seedling
WOI’k 10kgper 10m > %
&) @ - L gl d straw:
Bottom straw: .. : 6kg per10m

Skgper10m H
0.0l H
———0.85———

Cnuka 3-26 Bugosu Ha paboTa co 6yceH

(Unit:m)

3.8 [lloctaByBaH-€ Ha Beretalucka NoKpmBKa

[MocTaByBare Ha BereTaumcka nokpmBeka ke ce nnaHupa 3a fa ce crnpeyart epo3mmTe 1 konancute
Ha ropHWOT Croj Ha NoyBaTa Nopaan BpPHEXNUTE M MPa3oT U Aa ce Nnoaobpu cpeamHaTta 3a pTere
N pacTewe Ha BereTauujara.

MocTaByBawe Ha BereTauuckaTa MOKPUBKA Ke ce MnaHuMpa 3a fa v 3awTutu naguHute u
nsrpageHata Beretauncka pabota og eposum 1 konanc. OBaa akTMBHOCT MOXe Aa Ce NMPUMEHM BO
crny4aj kora naguvHuTe ce og rpyba no4ysa u/vnm CTPMHU U U3rpadeHn Tepacu HajBepojaTHO ke
6upaTt yHuWTeHn nopaam nojaBa Ha 6pa3gun v japyrm Ha NagvHUTE NPeAM3BMKaHN 04 BPHEXN, U
BO Crfy4aj noBpLUMHCKaTa noysa Aa buae ckrnoHa Aa ce ypusa nopagu Kpesarwe Ha Mpas v apyru
NPUYMHN.

MocTaByBaweTO Ha Beretauuckata MOKPMBKA € MWCTO Taka MnaHupaHa 3a 3awTtuTa Ha
BereTaumjaTa o4 npeykn Ha pactoT. OBaa aKTMBHOCT MOXe Aa Ce MPUMEHN BO Cry4aj noceaHunTe
ceMuHba U XpaHnN1Bu MaTepun ga ucTekysaaT co 3eMja, a noceaHuUTe ceMurba 1 3acageHuTe gpeja
BEpOojaTHO ce COoYvyBaaT CO MPEeYKM 3a HUBHOTO pTEH-E U pacT.

Cnuka 3-27 PesyntaTtu og paboTa co Beretaumcka nokpmeka
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Kateropum Ha Beretaumcka nokpueka

Tabena 3-6 Bugosu Ha paboTa co NokpvBake Co Beretaumja

Twn MaTepumjan MpumeHa
BereTtauucka dawmrHa [lokonky e noTpebHOo fAa ce cnpeyaT epo3nn nnm
NMOKpMBKa CO ypvBaka Ha NagnHUTe Mery ckanuTte nopaau
dramHa HapacHyBak€ Ha Mpas 1 Apyrn NpUYMHKU, BO
cnyyaj maTtepujanuTe 3a pawmpare ga ce necHo
AO0CTarHu 1 Ha NaguHU KaZle WTO MOoXe flecHOo Aa
ce 3abuvjaTt konuw.
BereTtauucka CnameHa Bo naguHun co obuneH mpas, Bo cyBu obnacTtu, Bo
NMOKpMBKa CO nogsora obnactu co neceH n rpyb ropeH crnoj Ha noyeara,
cnamMmeHa UTH.
noasnora
BereTtauucka CnameHa Bo cnyuyaj kora e notpebHo 6p30 06HOBYBaH-e Ha
NoKpuBKa Co nognora koja | Beretauuwjata Bo obnactu kage LWTO ce nojaByBa
cnameHa coapxu Mpa3, BO 06nactu co noMarsky BPHEXM U CyBU UK
noasiora Koja ceMunkba u BO obnacTtu Kkage WTO ropHUOT Aer Ha noveaTa e
COApXn ceme un XpaHnmBu AOBOJSIHO neceH 1 rpyb 3a necHo ga epogupa.
XpaHnuneu mMaTepun
MaTepuun
BereTtaumcka Cnama Bo obnactu kage 6paHyBahe€TO € penaTuBHO
NMOKpMBKa CO HEXHO CO Nomarky BpHexu. AcTo Taka Bo obnactu
cnama Kaje LITO ropHNOT Aern of novsara e fecHa u
rpy6a.
Beretauucka Mpexa Bo nagnHuTe WITO ce cocTojaTt of Kapnu co Jobpo
NMOKpMBKa CO pasBMEHN NYKHATUHN N HUBHOTO NOBPLUMHCKO
Mpexa apmxene Tpeba aa ce cnpeyn n ga ce gomkempa
Beretaumjata Ha naguHute. Ha naguHuTte kage
LUTO e TELKOo Aa ce ussegart gpyrn pabotu 3a
Beretauuja n kora Tpeba ga ce cnpeym narawe Ha
noysaTta u kapnuTe.
CekyHaapHu CnameHa [MoKkpMBKK Ce KopUcTaT 3a Aa ce cnpeyn
npoussoau nognora/gpe | OBWXEH-ETO Ha FOPHWUOT Croj Ha noysaTa nopagum
€H mMaTepujan | HapacHyBahe Ha Mpa3s 1 CNIMYHO, Kako 1 aa ce
/nokpmBKa, 3alTuUTaT NoceaHnTe ceMuma of owTeTyBawa o4
XEMUCKN CYBOCT U1 CTyA, WITO € crnyHa PyHKuuja Ha
BnakHa/xxkene | pabotata co ynotpeba Ha cnameHu nognorn mn
3Ha Mpexa crnameHa nokpuBka. Bugosute mpexu ce kopuctat

rmaBHO 3a PMKCUpaH-e Ha MaTepujanoT 3a
npcKake, Kako LUTO ce MatepujanuTe 3a
xuapoceeme, 1 3a Aa ce crnpeydn naramwe un
ypvBane Ha kapnu. OBaa pyHKUMja € cnnyHa Ha
YHKUMNTE Ha 3ajakHYyBaYKUTE MPEXU U MPEXUTE
3a cnpeuvyBare Ha narawe Ha kapnute 3a paborta
CO Xngponpckarwe co Mmantep.
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CBojcTBa U NpyMeHa Ha MaTepujany 3a NOKpUBaH-e

Tabena 3-7: CBojcTBa M NpMMEHa Ha LLOKpPMBKaTa

Tun KapakrepucTtkal/llpumeHa
CnameHa | Cnamarta Tpeba fga ce nnete 3a Aa He npeyn Ha pTerweTo. Bo
noanora | oeaa cmucna, ynotpebata Ha cnama og 350 40 500 g/ mi e
HOpManHo cooapeTHa. BoobunyaeHara ronemmHa Ha nogsorarta e
co wupuHa og 1 m u gomkuHa og 10 go 20 m. buagejkn necHo ce
BKMOMyBa Ha NoBpLUMHATa Ha 3emjaTta, MMa edekTn 3a
crnpeyyBane Ha epo3sunja. Ncto Taka, 4obpo Bnmjae u 3a
3a[pXXyBak€e Ha Bnarata u TonnmHara, LTo ro npoMoBupa
pacToT.
Mpexa og | MpexaTa o4 XeMUCKN BNakHa € CO Mara TeXuUHa U MOXe NecHO
XeMUCKN | Oa ce pakyBa. Hekou BngoBu Ha paboTta MoxXe ga ce noceart u
BNakHa Aa ce nocrasaT NOKPUBKM NCTOBPEMEHO BuaejKn 0BOj BUA
npoun3Boamn coapxm ceMurba n rybpmea. Cenak, Tpeba ga ce
3abenexu geka epeKkTnTe Ha 3agpXKyBare Ha TONMMHa n
HaBna)xHyBar€ Ce Manu nopaan Mmanarta TexuHa.
[pBeHn Moxe fa ce oyekyBa matepujanuTe ga umaat paMHOMEpPHU
BakHa aaxesnu Ha ApBeHa Lenynosa, ceMutba 1 rydpmea n HUBHUTE

noBekekpaTHU ehbekTn Aa rm HagononHyBaaT XpaHMBuTe
mMaTtepun 3a manute cagHuuun. Matepujanot Tpeba ga nma
Aobpa MOoXHOCT 3a ynotpeba BO BoAa U paMHOMEPHO Aa ce
npcKka 1 aa He ro nonpevysa pTeHeTo AypuU M Kora ce KOpUCTU BO
ronema konnuuHa. Ke ce pasmucnu 3a ynotpe6a Ha maTepvjanm
3a 3aWTuTa 04 epo3nja buaejkm cogpxuHaTa Ha Boga BO
NMOBPLLMHCKNOT CMNoj MOXe Aa ce 3rofiemMm Kora ce npckaaTt
BMakHaTa, LUTO MOXe [a M 3rofieMu eposnmnTe 3a Bpeme Ha
BPHEXMTE.

Ke ce kopucTtat Hajmanky 150-200 g / nf og maTepujanoT 3a Aa
ce o4yekyBaaT noBeKkekpaTHN edpeKkTu.

48



Types of vegetation cover work (1/2)

Plain view Side view
Veg. cover e i
work
using el
straw (Unit:m)
mats
Veg. Side view Plain view
cover
work
using
fascine
>\ (Unit:m)
Types of vegetation cover work (2/2)
(Left Photo)
Right after the
completion of the work
Veg. cover (Right photo)
work using 8 months after the
vegetation completion of the work
mat

Immediately after the completion 8 month after the completion

© Anchor steel bar 9x200 mm X Anchor pin 150 mm

Net
Fertilizer
bag

Cnuka 3-28: BuaoBu Ha Beretaumcky NOKPUBKK
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3.9 Xwungpoceemwe

Xugpoceewe 06MYHO ce NpUMEHYBa No n3rpagbara Ha TEMeNUTE Ha pUAOT BO penaTuBHO Graru
naguHuM Bo obnactu kage LWTO e JOMMHAHTHA COOoABETHa Mo4yBa 3a pacTerwe Ha Beretauuja.
PaboTarta BooOMYyaeHO ce NpumeHyBa CO Lief Aa ce 3awTeaun Tpya U ga ce HamarnaT TpowounTte
3a wmsrpagba. Cemumarta, rybpueaTa, mMaTepujanute 3a CTBpAyBake W MartepujanuTe 3a
nogobpyBake Ha noyBaTa ce MellaaTt co Boda M ce MpckaaT Co MallMHa 3a MpcKakbe CemMurba
(xngpoceau).

Xngpoceemwe Co Npenus Ha rnoysa

OBaa paboTa ce NnpumeHyBa 3a BOBeAyBak€ N reHepupare Ha Beretaumja Ha CTpMHM NaguHu co
nomMarky 3emja U/unu Ha UCeYeHn NaamHU Ha TBPAO TNO U crimyHo. CtabunusaTopuTe Ha noyesaTa
“ noysaTta obMYHO Ce MellaaT BO MartepujanvTe 3a Xxuapoceekwe U ce npckaaT Co MallmHa 3a
npckake mantep GeToH.

Standard thickness of Soil dressing

Rocks with less joints g~
Rocks with many
joints
Rocks with sediment
in joint

Cliff bank
Sediment with boulder
Sediment with gravel

Sediment pl

Average thickness of spray

Cnuka 3-29: CraHaapaHa aebennHa Ha obsiora Ha

Xugpoceene o4 BO3ayx

Bo3aylwHoTo xuapoceere ce NpMMeHyBa CO Npckake Ha PacTUTENHM CEMUHA U APYTU
BEreTauMcku MaTepujany co XenukonTepu, 3a 06HOBYBak€e Ha Beretauujata BO nponagHatute
obnactu. OBa ce NpMMeHyBa BO CIlyyaj kora ycrnosuTte 3a rpagba ce eKkCTpeMHO NOLLK, Kako Ha
npuMep BO oadarnedeHy o6nactv unm CTpMHU obracTu, BO Crlyyaj kora He ce NMPUMEHNNBY ApYrn
METOAM Ha peBereTauyja, BO Cryyaj kora uMa MHOTY rpafieXkHu Lienu LTO ce paLliTpKaHu, Kora
LienHaTa noepLuvHa 3a rpaaba e ronema, unum kora e notpebHa MTHa NoBTOpHa BereTauuja, Ha
npuMep, Ha MEeCTOTO Ha LYMCKU NoXap W CIIUYHO.
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Tabena 3-8 MaTtepujanu LUTO ce KOpUCTaT 3a BO3AYLLHO XMapoceere

Material for aerial hydroseeding work : Soil dressing hydroseeding work (per ha)

Type

Specification

Amount | unit Application

Asphalt emulsion

Cationic, PK—1

3,500 | kg | Dilutionratel:1

0
Mixed water Running water 3,500 Kg Strenﬁgth 25%
solution
Complex fertilizer N12 P8 K6 1,500 | Kg
Seed Various sorts 160 Kg
Repellent Iron oxide powder 1| ke
Remarks Herbaceous plants:Japanese knotweed(3.7). Japanese pampas grass(12.5),
Japanese mugwort(7.0). Festuca arundinacea (65.0), Eragrostis curvula(10.0).
Festuca rubra var. genuine Hack(21.8), Dactylis glomerata(20.0)
Woody plants: Pseudoacacia(6.8). Pepperbush(8.4). Alnus firma(4.8)
Unit: kg
Types of Hydroseeding (1/2)
Side view
Sprayed surface /
G
Standard \ L7
Seeds, fertilizer, curing compound etc. ”}
hydro- a
seeding \ =
a
work =
(T
%
/ F
Cross-sectional view
) ?;,I:(:;e::;r‘s% '::ﬁ)datmn with seeds
Soil wirenet
dressing 5y
hyd ro- Concrete peg
seeding Anchor peg
work
Aerial
hydro-
seeding
work

Cnuka 3-30 Bugosu paboTu 3a xmapoceere
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4 TPAOEXHWU PABOTU 3A 3A4YYBYBAHKE HA LUYMATA:
NMOPOJHU KOHCTPYKLUA

MopojHUTE KOHCTPYKLMK OBUYHO Ce n3BeAyBaaT BO ONYCTOLLUEHWUTE NOPOU UK MIaHWHCKU NOTOLM
CO Len Aa ce o6HOBAT yCroBUTE M UCTO Taka [a Ce Crpeyn NoHaTaMoLIHO yHuWTyBake. Ke ce
n3bepaT coOOABETHM TUMOBU HA MOPOjHWU KOHCTPYKLMU CMOpe[ YCIOBMUTE Ha MycToL BO nopouTe,
TonorpadpckMTe U/MNM reosoKNTE KapakTepuCTUKK, Kako 1 ycrioBuTe Ha LenuTe wTo Tpeba aa
ce 3alTuTaT BO HU3BOAHUTE 06NacTi Ha CNMBOT Ha NOPOjOT.

Kako rmaBHM MOPOjHM KOHCTPYKUMMM uMnnemeHTMpaHn Bo CeBepHa MakedoHuja, BO OBOj
NPUPaYHMK Ce NPETCTABEHMN M OMULLAHN TPW TUNA Ha NOPOjHU KOHCTPYKLIMN:

a. Hacvnana 6paHa (OpaHa 3a 3agp>KyBare Ha HaHOCK U 3eMjeH npar)
6. Kanancka koHCTpyKkuuja
B. obanoyTtepaa

4.1 HacunaHa 6paHa (6paHa 3a 3aap>XyBaH-€ Ha HAHOCU UNU
3eMjeH npar)

Cnuka 4-1 HacvnaHa 6paHa co rabroHu Bo J/incmnye u PagosuLl, U3rpageHn U NpUKaxkaHu BO PaMKu
Ha npoeKToT 3a Eko-HPK Bo CeBepHa MakeaoHuja

Cnuka 4-2 HacunaHu 6paHu co Manu cKanuna, HanpaBeHW o4 NPMPOAHM MaTepujann BO
CeBepHa MakenoHwuia
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CnuKa 4-3 KnacnyHa oTBOpeHa HacunaHa 6paHa Bo TeToBo (neBo) M KombUHUpaHa
HacunaHa 6paHa (aecHo)

4-1-1 Uenun Ha HacvnaHa GpaHaTa

naBHWTE Llenu 3a ua3rpagba Ha HacunaHa GpaHa ce Aa ce cTabunuanpa KOpUTOTO Ha NMOTOKOT U
NNaHWHCKOTO MOAHOXje, KaKko U A ce KOHTponupa

nenywTtabeTo Ha CeAMMEHTOT BO NMOTOKOT. moik%

HacunaHnte OpaHu OOWYHO M uUMaaTt criegHuTe ,_7; o
DyHKLMM: 5% / | W
(1) Oa rn ybnaxaT KOCUHWUTE Ha KOPUTOTO CO Len /"}7(\;’-‘\“3\ g

[a ce HamanaT BepTVKanHWTe W CTpaHudHuTe ~— L M

epo3m M pa ce ybnaxaT [ABWXKewarta Ha r;gream

CEOUMEHTOT BO KOPUTOTO.

(2) Oa ce ctabunmanpa NOQHOX|ETO Ha NnaHuHaTa
Ha CTpaHU4HUTE MafguHM Ha MOTOKOT M Aa ce
cnpeyn ypuBare Ha naguHara.

(3) Oa ce ybnaxu ABMXEHETO HA HECTAbMMHUTE CEANMEHTM aKyMynmpaHu BO KOPUTOTO.

(4) Oa ce cnpeyn yHMLITYBaH€ Ha NOTOKOT CO NPOTOK Ha OTNag 1 Aa ce KOHTponMpa ucnyLuTakheTo
Ha CeAMMEHTOT HU3BOAHO.

(5) Oa ce 6GanaHcMpa BONYMEHOT Ha
CeOUMEHTOT, T.e. NMPOTEKYBaHe Ha MECOK U
KaMeH co Boga BO HOpMariHa cutyaumja, Ho
3a BpeMe Ha nonnaeu, Aa ce nonpeyn
MPOTOKOT Ha 3emjaTa, MNEecokoT Wnu
O[HECEHO ApBO.

Figure 4-4 Design sediment gradient of Step
dams

Hacvunanute 6paHu cekoraw Tpe6Ga fa

“maart eaHa Uu noBeke LieNTHN OYHKLMM CO  sediment load behind the check dam can suppress
uen 6paHnTe Aa rv M3BpLUyBaaT YHKUMUTE  the vertical and rateral erosions, stabilize the toe part

Ha nokauuute kafe LWTO TMe PYHKUUM C€  and prevent both side slopes from collapsing.
notpebHu 3a Ja ce ybnaxu MycTowOT BO

NOTOKOT.

Cnuka 4-5: CnpeyyBarbe Ha BEPTUKANTHU U
CTPaHUYHU epo3nmn
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Check dam work stabilizes L
unstable sediments on the streambed. P 4

i A
&7 %

Cnuka 4-6: Ctabunumsmpare Ha NNaHNUHCKOTO
NnoaHOXje Co ceanmMeHTUTe Ha OpaHaTta

4-1-2 Jlokaumja Ha HacunaHa 6paHa

HacunaHute OpaHu ke ce nHcTanvpaat Ha COOABETHM floKaLuum BO NOPOM/NOTOLM BO COMNTACHOCT
CO HMBHUTE HaMEHW.

1 HacunaHaTa 6paHa Tpeba ga buae nocrtaBeHa Ha HajedpmMkacHaTa U HajeKOHOMMUYHA JoKaumja
BO LienHMTe 06nacTn Ha NOTOKOT 3a Aa MoXaT edUKacHO Aa v UCMOJSHW CBOUTE LiEeNW.

2 HacunaHaTa 6paHa Tpeba ga Guae noctaBeHa AUPEKTHO HM3BOAHO O LienHaTta obnact BO
MOTOKOT KaZe LITO € NoTpebHO aa ce cTabmnuampa NogHOXETO Ha NNaHMHATa Ha CTPaHUYHUTE
naguHU 1 ga ce crnpeyaTt HagoIMKHUTE U CTPaHUYHUTE epOo3uM U ABWKEHETO HA HECTabunHute
ceguUMEHTU Ha kopuToTo. Bo cniyyaj uenHaTta obnacTt fa e ganeky unm ako HaknoHOT Ha KOpUTOTO
€ BMCOK, HEKOWM HacunaHun 6paHu MoXe fa ce nogpenaT BO LWeMa Ha ckanu.

3 Bo nopowuTe Kage LITO eBEeHTyannHo MOXe Aa ce nojaBaTt TEKOBM Ha oTnag, Tpeba aa ce n3bepar
COOABETHM NoKauuK 3a NoctaByBake Ha OpaHaTa crnopen KapakTepUCTUMKUTE Ha mpouecute Ha
CEOUMEHTHO [OBWXEHEe Ha TEKOBUTE Ha OTNafdoT, Kako LUTO ce M3bMBamEeTO BO FOPHUOT TEK,
TEYEHETO HaZOoy BO CPEAHMOT TEK U CEAMMEHTOT Ha HU3BOAHO noapadje.

4-1-3 YcnoBwM Ha nokauujaTta 3a HacunaHa 6paHa

HacunaHata GpaHa Tpeba Aa ce nocTaBu Ha Nokauuu Ha LUBPCTO TNO BO KOPMTOTO M Ha ABaTta
6pera. Taa Tpeba na Guge ocnobopeHa oA pusnk o cnerHyBawbe Ha 3emMjata nopaaun He4oBOHA
HOCMBOCT, TPOLUEHE Ha MpenycTtoT Ha OpaHaTa BO HM3BoAHAaTa CTpaHa W YHULUTYBawe Of
CTpaHW4YHUTE AENoBU Ha TENOTO Ha OpaHaTa nopaau epo3umn Ha bperosuTe.

[okonky 3a MHcTanauuja Ha GpaHaTta He MoxXe Oa ce M3berHaT fiokauum co nomarna UBpCTUHAa Ha
TepeHoT, Toraw Tpeba ga ce npesemaTt COOOBETHM MEpPKM 3a 3ajakHyBare Ha crnabocTa Ha
3emjaTa, Kako LUTO ce TpeTupare Ha OCHOBaTa, CrpedvyBare Ha TPOLleHe Ha MpenycToT Ha
JorHaTa cTpaHa co 0b6e3benyBaHe Ha Hanep N KpUnHuTe 4enoBu og ABETe CTpaHu Ha GpaHaTa,
WTH.

lMpu nocTaByBare Ha OpaHaTa Tpeba aa ce n3berHyBaaT KpMBUTE OENOBK 0f, NOTOKOT. AKO He €
MOXXHO OBa [a ce n3berHe, HacokuTe Ha bpaHaTta Tpeba BHMMATENHO Aa Ce UCnuTaaT Kako LWTOo €
onuLIaHo BO MNOAOLIHEXHWOT AEN BO OBOj NPUpPaYHUK.
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) CIIMBOT
MecrtoTo Ha
Opanara ke

Ouie 0JIBOCHO r
Ha pevyucH 5
METpH 0]
BIHBOT
Cnuka 4-7: Jlokaumja Ha 6paHa nog, Cnvka 4-8: Jlokaumja Ha bpaHa nog yctune

yctune

HacunaHata GpaHata Tpeba ga ce NocTaBu Ha HM3BOAHATA CTpaHa Ha YCTMETO Kora MoToK ce
cnojyea co Apyr noTok. Toa e 3aToa LUTO CeaAMMEHTUTE M CTPaHUYHUTE epo3nK MMaaT TeHdeHuuja
[a ce nojaBaT Ha MecCTOTO Ha Brniesawe. Cenak, MHCTanauuvjata Ha GpaHarta Tpeba ga 6Guae
O[lBOEHa NnoBeke 04 5 M o4 MEecToTO Ha BrieBaH-e.

HajnocakyBaHa nokaumja Ha 6paHaTa e TeceH gen of NOTOKOT, CO NorofieMa WupmnHa Ha ropHaTta
CTpaHa Ha MOTOKOT 0f fokauujaTta 3a NoedeKTUBHO 1 MOEKOHOMMYHO Aa ce gobujat dyHKuunte
Ha bpaHaTa.

design sediment line of the dam
ittt

resent stream bed line

TecHa 7 |
2 Cnuka 4-10: Hekou ycnoBu 3a cKanecTtu

Cnuka 4-9: TeceH gen Kako 6paHu
coofBeTHa fokauuja Ha bpaHaTa

Bo cny4aj kora ce nnaHupaaT ckanectn 6paHu, OCHOBaTa Ha HajHMckaTa OpaHa BO MpuHUMN ce
6apa ga 6uae Ha uBpcTa nognora. [lokonky Hema uBpcTa nognora Ha no3uuujaTta, NPeaHuoT gen
Ha BpaHaTta Tpeba fa ce 3awWTUTM CO MOMOLU Ha KOHTpabpaHa, Hanep, BepTUKaneH sug u cr.
BpaHuTe Bo ropHmoT Tek Tpeba fa ce noumpaar Ha nosuumja kage LUTO KOCMHaTa Ha HM3BoaHaTa
OpaHa e NoHMCKa o, CeralHNOT HaKMOH Ha PeYHOTO KopuTo. MNMpegHuTe Npenyctn Ha OpaHuTe BO
ropHuUOT Tek Tpeba Aa Guaat nof NPOEeKTUPaHUTE TanoXHU NUHUK Ha BpaHnUTe HU3BOOHO.

4-1-4 Hacoka Ha HacunaHarta 6paHa

Buaejkn noctaByBaweTO Ha eauHeYHa GpaHa BO NpaBMOT TEK € OCHOBEH cryyaj, bpaHaTta Tpeba
na buge noctaBeHa Taka WITO LIEHTApoT Ha NonnaBHWOT nNaT Ha OpaHaTa aa 6uae BO LEHTapoT Ha
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npoeKkTnpaHaTa J'II/IHVIja Ha NMOTOKOT U cpeanllHaTa Tpaca Ha NnMueTo Ha 6paHaTa BEpPTUKariHO Ha
HU3BOAHATa UeHTpaliHa J'II/IHVIja.

Old streambed

bad
good

Centre line of the stream at the flood

\high water period

Stream width at the \
flood high water period

Cnuka 4-11: Hacoka Ha HacunaHa 6paHa Cnuka 4-12: bapatba 3a 3aKpuBeHa
NloKauumja

Installing dams on a concentric circle

Kora e noTpebHa e nHcTanaumja Ha HacMnaHa 6paHa BO 06r1acT CO 3aKpMBEH MNOTOK, BrpagdeHnoT
Aen op 6paHaTa Ha KpunaTta Ha GpaHaTa Tpeba ga buae CooABETHO 3alTUTEH CO CregHuTe
TpeTMaHu: NocTaByBawe Ha 06anoyTBPAM, NOCTaByBakEe Ha HAKMOHOT Ha KpunaTa Ha bpaHarta,
nogurake Ha BUCOUMHUTE Ha Kpunara UTH.

Bo cnyuaj kora e notpebHO nocTaByBawe Ha HeKonky OpaHu, TMe ce pacrnopegysBaaT BO
KOHLEHTPUYEH KPYr BO MOTOKOT.

4-1-5 NMpoeKkTpaHa KOCUHA Ha ceaAUMEHT Ha HacunaHa 6paHa

MpoekTnpaHaTa KOCMHA Ha cegUMMEHTOT Ha HacunaHaTa OpaHa ce oapeayBa 3eMajku v npeaBua
YCINOBUTE Ha CEQUMEHTOT Of KOPUTOTO M NPOTOKOT Ha Mo3uumjaTa Ha bpaHaTa, Kako 1 yCroBuTe
BO NpeTnocTaBeHUTe CTabunHm 4enosun Bo NOTOKOT. BoobmyaeHo, kocMHaTa Ha CEAUMEHTOT Ha
KoputaTa Ha NMOTOKOT M rofieMuHaTa Ha YeCcTUYKUTE, CeAMMEHTHUTE maTepujany n 6pavHaTta Ha
NMPOTOK Ce TECHO NMOBP3aHMW.

MpoeKTMpaHMOT CeaAMMEHT Ha HacunaHaTa 6paHa Moxe Aa ce oapeau Ha okony 1/2 op cerawHuTe
KOCMHM Ha cedVMeHTauuja Ha KOpUTOTO CO ynaTyBakwe Ha obracta co penaTuBHO MNomanu
NMPOMEHU BO KOPUTOTO BO Cryyaj Kora ABWKeH-aTa Ha CeAMMEHTUTE BO MOTOKOT CE rofieMm1 1 TEeLLKU
BO OMyCTOLLEH NOTOK UK Kora Bo 6rm3nHa HemMa HacunaHa 6paHa 3a pedpepeHua..

Cnuka 4-13 MNnaHnpaHa KOCMHA Ha CeAUMEHT
Ha CKanecTn HacMnaHu 6paHu
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CeaMMEeHTHUTE KopuTa Ha HacunaHute OpaHu obuMYHO dopMupaaT MoOCTPU KOCUMHM Ha
ceoUMEHTOT (rpafiMeHTU Ha NPOTOK Ha Boda o[ nonnaea) nopaau ceaMMeHTauujaTa no nonnaea
on ronemu pasmepwu. Mo HacTaHOT, ManuTe M cpegHWTE NOMMaBu NMOCTENEHO ro ybnaxysaaT
HaKMoHOT 1 ce npedpraaT Ha KOCUHUTE BO HOpMarHuTe YCrNoBM Ha KOPUTOTO, LUTO oAaroBapaat
Ha rorieMmHaTta Ha YeCTUYKUTE Ha COCTaBOT, CTarnkuTe Ha NPOTOK UTH. BO HOpMarHu yCroBu Ha
MPOTOK BO MOTOKOT.

Sediment line after a large scale flood

Adjustment volume of sediments

Sediment line in the normal stream condition

Cnuka 4-14 dyHKumja 3a npunarogysBare Ha KOCUHATa
Ha CeAMMEHTOT Ha HacunaHa bpaHa

4-1-6 BucmuHa Ha HacunaHa 6paHa

BucuHaTa Ha HacunaHaTta bpaHa, kako BepTuKanHa AOMKMHa Ha TenoTo Ha GpaHaTa nomery
OHOTO 1 BPBOT Ha NOMMaBHUOT NaT Ha GpaHaTa, ce ogpeayBa crnopef HameHuTe Ha bpaHaTa.
Toa e BaxeH hakTop Ha HacunaHata OpaHa duaejkn e TeCHO NOBP3aH CO NPOEKTUPAHUTE KOCUHU
Ha KOPUTOTO N BUCOUMHUTE Ha

HecTabunHUTe ceauMeHTH 3ag Side view

OpaHuTe.

ot
) iment gradie
Design sedife™

Mpumepun 3a ogpeayBawe Ha
BUCUHATA HA HAcuUNnaHaTta GpaHa H Unstable sediment from
hillside colapses and

erosions

L)

Kora Tpeba ga ce cnpeun
OBWXEHE HA HECTAOWUIHM
ceavMeHTU BO KoputaTa Ha
nopowre: 4
Axko uenta Ha 6paHaTta e Aa ro s oy AP I
cnpeyn ABUXKEHETO HA TEKOBHUOT R PR
HecTabuneH Tanor, BUCUHaTa
dopmmpaHa og HectabunHuTe Cnuka 4-15: BucmHa Ha 6paHa 3a ctabunusmpare
ceaAMMEeHTN Ha KOPUTOTO Ha Ha HecTabuneH cegunMeHT BO KOPUTOTO Ha I'IOpOjOT

MopojoT N NpoeKTUpaHaTa KOCUHa

Ha OpaHaTa ce rmaBHUTE haKToOpW 3a ogpeayBake Ha BUCUMHATa Ha bpaHaTa. (Bugn ja pecHarta
cnuvka 4-11)

Front view

Height of the dam shall be determined
based on the height of the unstable sediments

AKO HecTabMNHMOT Tamnor ce Haora Bo Aosra
obnacT BO NOpojoT, Toraw ke ce nnaHupaar
ckanecTun 6paHn Kako LUTO € Npuka)kaHo Ha
JecHaTa cnuka 4-12.

Cnuka 4-16 CKkanecty 6paHu 3a Aonra cekumja co
HecTabunHU ceaUMEHTM Ha AHOTO Ha NOpPojoT
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Bo cnyuaj kora Tpeba
Aa ce cnpeyar
HaJOJKHN 1
CTPaHU4HU epo31n BO
nopowm:
BucnHata Ha GpaHaTa ce
onpeaernysa Co orneg Ha
npoekTUpaHaTa KoCMHa Ha
KOPUTOTO Ha NOPOjoT U
KocuvHaTa Ha naguHnTe Ha
pugot. Bo cnyyaj genosute
Ha MopojoT Aa npeTpnene
BEPTUKAIHM U CTPaHWUYHU
€epo3nn, BUCUHCKOTO HMBO Ha
BpBOT Ha OpaHaTa Tpeba aa
ounge Ha ncTa BUCUHA Kako U
BMCMHATA Ha KOPUTOTO Ha

Hillside slopes in danger of collapsing due to vertical erosion

Torrent bed before
the vertical erosion

h W
Wi 4

H : Height of the dam
h

: Depth of vertical erosion
h': Depth of embedment

Torrent bed after
the vertical erosion

1|vertical erosion

2| Lateral erosion caused by

Cnuka 4-17 OppesyBatbe Ha BUCMHA HA BpaHaTa cnopep,
BEPTUKANHUTE U CTPAHUYHUTE €PO3UN HA KOPUTOTO

nopojoT npen epo3ujaTa. (BucuHata Ha 6paHata H = h + h')

[ononHntenHo, ako gen co BEPTUKarnH" n ctpaHn4Hn epo3nmn Oosnro ce npotera Bo I'IOpOjOT,

Tpeba ga ce pasMucnv 3a NPoeKTUpame Ha ckanecTn OpaHu co noManu BUCUHM Ha GpaHaTa,
KaKo LUTO ce rnefa Ha AgecHarta cnuka 4-12.

Bo cnyqaj Aa ce KOpUCTn HacunaHata 6paHa KaKo OCHOBa 3a pa6OTVI Ha pua:

rfiokaumjaTa n npoektTupaHarta
KOCMHa Ha CeaMMEHTOT Ha
OpaHaTa Tpeba na ce
npoeKkTMpaaT umajkm npeasug
Jeka TemenuTte Ha
obanoyTepauTe 1 Ha
NOTNOPHUTE SUOO0BU BO
NOAHOXjeTO Ha NAaAVHNUTE Ha
pVAOT He ce NPEMHOrY HUCKM
Aa ce TpoLuaT BO crny4aj ga ce

nocTaBu HacunaHa 6paHa kKako

OCHOBa Ha puaoT. paboTu.

Hillside works

Revetment

Hillside works

Dam

Cnuka 4-18: yTBpAyBate Ha BUCMHA Ha BpaHaTa
cnopes ¢yHKLMja Ha HacMnNaHaTa bpaHa Kako
OCHOBA 3a pPaboTu Ha pnaoT

4-1-7 TepMuHosoruvja 3a HacmnaHa 6paHa

Ha upTtexute nogony e npukaxaHa TepMmyHonorujata 3a 6eToHcka HacunaHa 6paHa.
BeToHcknTe BGpaHu ce cTaHaapa Ha HacunaHu 6paHa Bo JanoHwuja v onwTuTe CTPYKTYPU 1

pyHKUMK Cce AaeHn BO TUMOT.

3a
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Length of Dam |

Counter dam
or Vertical wall

Counter dam: Water is filled in the apron. Waterfall
impact energy is dissipated with the filling water.
Vertical wall: Water filling is not planned.

Cnuka 4-19: TepmumHo/IOMMja 32 HacunaHa 6paHa (6eToHcKa) (1)

Front view
Length of Dam

Al lowance height Wing incline  Level

Al lowance height /*

Effective height : Dam Height from the original ground height

Flat view

-

Length T Apron

. ! — Vertical wall

1
- suues
B masug
i
: =¥ Vertical wall apron side
Vertical wall apron protection work ]
protection work

Cnuka 4-20: TepMmunHoiorvja 3a HacunaHa 6paHa (beToHcKa) (2)
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4-1-8 UcnyceH aHan Ha HacunaHa 6paHa
Mosuumja Ha ncnyceH KaHan

OnpepenyBareTo Ha nonoxobaTta Ha UCMYCHUOT KaHarn Ha HacunaHa 6paHa ce BpLUM UMajkn
npeasua cnegHuBe YCroBu:

Monox0baTa Ha MCNYCHMOT KaHan Ha HacunaHaTta bpaHa ce onpefernysa cnopeg Tonorpadujara,
reosiorvjata, ycrioBute Ha 6peroT Ha pekarta, HacokaTa Ha TeYeHeTO Ha BoAaTa Ha MeCcToTO Ha
OpaHaTa UTH. 3a ja He Ce Brvjae Ha TpoLleHe Ha AOMHMOT npenycT Ha B6paHaTta, 1 of ycrnosuTe
Ha epo3uja Ha KpajopeXHUTe NaanHN BO3BOAHO M HU3BOLOHO..

Bo cniyyaj kora oBeTe CTpaHWYHM NaguMHU Ha NokauumjaTa Ha HacunaHata OpaHa nmaar CroeBm
o[, Yakan, UCNyCHUOT KaHan Ha BpaHaTa Ke ce onpeaenu 3emMajku rim npeasua yCnoBuTe Ha
MopojoT, NpaBeLOT Ha NPOTOKOT Ha BogaTa M CIIMYHO, CMPOTUBOAHO U HU3BOAHO Of fokauujata
Ha OpaHarTa.

Bo cniyyaj kora egHaTta cTpaHa o4 nokaumjata Ha 6GpaHaTta uma LBpCTOo TNo, AoJeka
CrnpoTMBHAaTa CTpaHa MMa Crnoj of Yakan v LieHTpanHaTta nuHuja Ha NnopojoT e npasa, Toralwl
nonoxo6arta Ha kaHanoT Tpeba aa ce Haora nobnmcky 4O CTpaHaTa KaJe LTo 3emjaTta e uBpcTa.
Ce yTBpayBa Aeka nonoxbarta Ha MCNYCHUOT KaHan e Nobnucky Ao uBpcTaTa cTpaHa Ha
3emjata. (Buagete Ha Cnivka 4-16 (1))

[okonky uma cpylleHa nagnHa Harope og MecToTo Ha OpaHaTta, nokauujata Ha UCMyCHUOT
KaHan ke ce onpeaenu Ha cnpoTMBHAaTa fiokauuja Ha ypMBaweTO, 3a Aa He Brvjae Ha NpOTOKOT
Ha BoJa BO 0OpyLLEHOTO MecTo (BUAM Ha cnvka 4-16 (3)).

Bo cniyyaj oa uma BaxkHW Lienu 3a 3a4vyByBame, Kako LUTO ce Hacenobm Aok ropHUOT UIn
OONHNOT TEK Ha NoKauujaTa Ha OpaHaTta, LeHTapoT Ha MOTOKOT 1 HacokaTa Ha bpaHaTa, kako 1
nonox6ara Ha kaHanoT ke GuaaTt NnocTaBeHn Taka LITO HEMa [a BNujae Ha 3a4yByBaHETO Ha
uenure.
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(1) (2)

Gravel laye r

| Soild rock
(3) (4)
Centre of stream
Centre of stream 7
Collapsed § A,
%
% A
) 2 [ A1)
A Floodway
L §Soi|d rock
% %
[ \22N %
Floodway A House

(Protection targets)

ANNZZA\N [l \

|

Cnvka 4-21: Tpacupatbe Ha UCMYCEH KaHan cropes OKONHUTE YCN0BM

Mpecek Ha vucnyceH kaHan:

HanpeyHnoT npecek (NoBpLUMHATa 3a NPOTEKyBaEe HA BogaTa) Ha UCMyCeH KaHan Ha HacunaHa
OGpaHa BO OcHOBa ce opeayBa CO NMPOEKTUPaHUOT BUCOK MCTEK HA BoAa Ha fnokauuvjaTta Ha
OpaHaTta. ObnacTta Ha kaHanoT € NOTPebHO Aa OBO3MOXW UCTEKYBaHE Ha ronemMaTa BoAa,
3aeJHO CO 404aTOKOT 3a NoYBa M Yakar, oTnagHo ApBO, MPOTOK Ha oTnaA, UTH . 3a Aa ce cnpeyun
3aTHyBah-e CO Yakan, Apea 1 Ap., MMHUManHaTa BUCUHA Ha UCMYCHUOT KaHan € eMnupucku
3eMeHa Kako 1 m 1 noBeke, a AormKMHaTa Ha OHOTO € o4 2 A0 3 M Unu noBeke.

MpoekTnpaH BUCOK UCTEK Ha BOAaA

MCTEKOT LUTO Ce KOPUCTY 3a OApeayBate Ha HaNPeYHNOT NPECEK Ha UCNYCHUOT KaHan Ha
OpaHaTa e NpoekTpaH BMCOK BOAEH NCTek (Q max) 1 ce npecMeTyBa CO KOpeKLMja o4,
MakcrmanHoTo ncTekyBame of nonnaea (Q) co pasrnegysame Ha Tparute og nonnaeun BO
LIEMNHMOT NOpPOj Kako AonyHaBedeHaTa paBeHKa:

Qmax=Qxfq (kopekuuja Ha MakcMMarHo UCTeKyBak€e 0 nornsasa)

Q max : NPOEKTnpaH BUCOK UCTEK Ha BOAaA

Q . MakcmmalHo Uctekyeawe o/ rnomnriasa
fq : (pbakTop Ha Kopekumja
fq = IIpecek Ha opoj criopen Tparu ox nomiasa (M2)

[Ipecek npecmeTan co MmakcumalieH uctek oj nmorwiasa(Q) (m2)
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MakcumanHoTo ncnywtarwe of nonnasa (Q) Ha MecToTo Ha BpaHaTa ce npecmeTyBa Cco
pauMoHanHaTa paBeHKa Kako LUTO criegysa:

M=1/360 xfxyx A  —-mmememememn PauunoHanHa paBeHka

Kape wro:
Q: BMCOK UCTEK Ha Bofa Ha fokauyjata Ha 6paHaTa (m/s)
F 1 KOedULUMNEHT Ha UCTEKyBaHe
Y : MIHTEH3UTET Ha BPHEXW BO BPEME KOra ke NoYHe nonnaeara
(Mnn KoHUeHTpupaHo Bpeme: mm/h)
A : cnueHa nospimHa (ha)

3a I : IHTeH3UTeTOT Ha BpPHEXWTE 3a [a ce NpecMeTa MakCMMarHoTo UCnyLUTake o nonnaea,

BooGUYaEHO ce KOpUCTK BepojaTHOCTa 3a BpHexu og 100 roguHu.

KoeduumeHT Ha ncTekyBakbe € cTankaTa Ha NpUcTMrHaTa KonmuyvMHa Ha Bofa U ce pasnukyBaaT

BP3 OCHOBA Ha NOBpLUMHATA W BEretauuckuTe YCroBu Ha PUAOBUTE KaKO LUTO € MPUKaXkaHo BO
Tabenata

Ta6ena 4-1 KoeduuneHT Ha UCTeKyBakbe Cropes YCroB1TE Ha NoBpLUMHaTa Ha 3emjaTa

Ground infiltration ior infiltration ground Moderate ground infiltration ground
condition / undulation Gentle Gentle Moderate Gentle
Forest b 0.45 0.35 0.35 0.25
Coarse woodland/ | 0.75 0.55 0.45 0.45 0.35
cultivation land
Grass land b 0.65 0.55 0.55 0.45

Rocky barren land ! 0.70 0.60 0.60 0.50
Urbanizing Urban area Residential Pavement Gravel road Grass / lawn Wood land Playground
condition road

BopaTta og goxa wro nara Bo
CNMBHOTO nogpavje e
KOHLEHTPMpaHa Ha MECTOTO Ha
OpaHaTta npeky nopojorT.

Catchment area

ConemuHaTta Ha UCMYCHUOT KaHar
mMopa aa 6uae A0BOMHO ronema 3a
[a Teye KopurupaHaTa Boaa.

|
) \

Check Dam

Cnuka 4-22 [JoxKA0BHULA BO CIMBHATA NOBPLUMHA
cobpaHa Ha nloKkaumjaTta Ha 6paHaTa
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lonemuHa Ha ncnyceH KaHan

OO6nMKOT M roneMmHaTa Ha UCNYCHUOT KaHarnoT Ha HacunaHa 6paHa ce npecMeTyBaaT Co ABa
MEeTOAM Ha NpecMeTKa Kako LITOo crieaysa:

a. Metog Ha GpaHa co CTecHeT NpPoToK
JloKOrKy BO3BOAHOTO KOPUTO Ha GpaHaTa e
MOHMCKO O/} KpyHaTa BO MOMEHTOT Ha
3aBplUyBaHe Ha BpaHaTa U ako ropHOTO
peYHO KOpUTO Ha GpaHaTa He ce HamnosHu

co
BOAa, Ke ce ycBoM METOAOT Ha BpaHa co
CTeCHeT MNPOTOK.

Cnuka 4-23 MeTtoga Ha 6paHa co cTeCHET NPOTOK
6. MeToa Ha OTBOPEH KaHar. =
AKO BO3BOAHO 0of1 OpaHaTa ce NosHM co 3emja ey no
OOBpLUYBakeTO Ha bpaHaTta u kpyHaTta Ha OpaHaTa
NpPOoAOKyBa 40 KOPUTOTO Ha pekaTa
BO3BOAHO, Toral ke ovae npoekTnpaHa Kako OTBOpEH
KaHan.

>

Cnunka 4-24 meTtopa, Ha OTBOPEH KaHan

Contracted flow weir method

Upstream of the dam is
not fully filled with soil

max:z.c. 2.0.(3.:B4+2-B h% + + + Trapezoidal overflow
15 4 1 2

welr equation

Herewith
Qmax : Quantity of maximum flood discharge o Bz !
C : Coefficientof discharge (Normally C=0.6)
g : gravitationalacceleration (9.8m/sec?) _\ /
BB, : Width of the bottom of the floodway (m)
B, : Width at the surface of the overflow (m)
h : Overflowdepth (m)

Incase C=0.6,m=0.5 f—— B1 ——|
3
Q'=.(0.71-h+1.77-B1)-hA + + + + < . «Equation
Incase C=0.6,m=1.0
3 . . . - L] . L] 1
Q= (1.42-11+1.77-Bl)-114 Equation

The overflow depth (h) is calculated from the High (maximum) flood
discharge as an overflow trapezoidal weir with no consideration of
approaching flow velocity.

The unit of overflow water depth (h) is rounded up to the nearest 0.01m
and calculated in the unit of 0.1m.

The bottom width of the water passageis set in 0.5 m units.
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Contracted flow weir method

The estimated quantity (Q) obtained from . B: !
the section area of the floodway and
calculated by the contracted weir method
will be approached to and more than the
planned maximum high water discharge of
Qmax.

Afterwards the size of the section of the
flood way will be determined.

a. Q= Qmax.
b. An allowance height (Ah) shall be considered.

Ahis as shown in the following table. Tab6ena 4-2 BucuHa Ha gogaTtok

Planned high water discharge Allowance height A
Qmax h

less than 50m?3/s 0.4 m more
50m3/s >= Qmax < 200m3/s 0.6m

200m3/s >= Qmax < 500m3/s 0.8m
500m3/s or more than 500m?3/s 1.0m

C ' Coefficient of discharge is an coefficient that is related with shrinking and
speed of the water flow. Accordingly it is

Open Channel Method -

If the dam is back-filled with soil completely when constructed,
It can be regarded as open channel type.
Accordingly the Manning equation can be applied as follow:

Qmax =V.- A4 Manning equation
_lp¥Aagh _A 2
V- R R=3 A=h-(B+m-h) P=B+2-hf{l+m?

. . ] . .
Q © Quantity of water flow (r/s) Manning’s Roughness coeffcient
V : Overflow velocity (m/s) -
n : Manning’s Roughness coefficient N o TS Roughness cooffcient
. g g IZ jeal * JEF & U{ B R Standard
R : Hydraulic mean depth (m) ange andar
I : Gradient of upstream sediments Natural Streams in Mountains, gravels, Cobble stones 0.030™0.050
A @ Section area of water flow (m?) rivers Streams in Mountains, Cobble stones, Boulders 0.040 and more
P | Wetted perimeter (m) Major rivers, clay and sandy soil 0.018~0.035
h : Planned High Water Level (m) Major revers, Square gravel 0.025™~0.040
B : Bottom width of water flow (m) Artificial Concrete artificial channel 0.014~~0.020
m - Incline of side section of channelother | Stone & gravels at the stream sides, soil channel bed 0.025
water flow (1:m) Mountain | Gravels, stones and 0.030~~0.050 0.040
. . 5 streams Stones and boulders on stream beds 0.040~0.070 0.050
Torrents 0.070
\ %‘// - Torrents in | D=0.5 m boulders scattered 0.080
X ‘fa / b mountains | D=0.3-0.5m stones and gravels scattered 0.070
RS ‘Well-maintained stream beds 0.060
\ / T d bed
e Bedrocks exposed due to frequent flushing water and soil 0.050

a. Floodwaysize shall be satisfy : Q=Q,..

b. Allowanceheightis same as contracted flow weir method as previous page.



4-1-9 YcnoBu 3a CTaOUITHOCT Ha HacunaHa 6paHa

MpaBuTauuckaTa HacunaHa 6paHa Tpeba Aa ce CNpOTUBCTaBU Ha HAaABOPELLHUTE CUIU KaKO LUTO
ce NPUTMCOKOT Ha BoaaTa v NPUTUCOKOT Ha 3emjaTa co concTBeHaTa TexuHa. Motpe6Ho e aa ce
ncronHaT crneaHuTe YeTupy YCroBu:

(1) CtabunHocT NpoTuB Nag

JINHMMTE Ha OejcTBO Ha pe3yNTaHTHUTE CUNWN HA BEPTUKANHUTE U XOPU3OHTanHuTe
onToBapyBaha Tpeba ga bugart Bo paMkuTe Ha QHOTO Ha OpaHaTa.

(2) CTabunHoCT NPOTUB NN3rake

BKynHMOT oTnop NpoTuB nusrake Mopa Aa buae noronem Mnu eAHaKoB Ha BKYMHUTE
XOPU3OHTaMHU CUMMW.

(3) CTtabunHocT NpoTUB YHMLITYBake Ha bpaHaTa

HunBoTO Ha Hanperawe Ha Cekoj Aen of TenoTo Ha bpaHaTta He Tpeba aa ro HagMUHyBa
[03BOMEHOTO HMBO Ha Hanperake Ha MatepujanuTe LWTO ro COMMHYBaaT CeKoj Aen Of
TenoTo Ha OpaHaTta. MeryToa, Kako onwTO NPaBuIio, He CO3AaBajTe Hanperake Ha
NCTErHyBake BO NOPHUOT TEK HA HOTO Ha GpaHaTa.

(4) CtabunHocT BO OOHOC Ha HOCMBOCTA Ha TeMenoT

MakcumanHaTa cuna Ha peakuuja Ha QHOTO Ha B6paHaTa He Tpeba aa ja HagMuHyBa
[03BOfeHaTa HOCMBOCT Ha TEMENOT.

(1) Stability against Fall
Pount of action of the

It is stable against a fall if the resultant force Resultantforces '\
action line of own weight of the dam and
various external forces are within the width of |
the dam bottom as long as the stress or reaction
torce due to the load does not exceed the -c=
permissible values of the dam body and the

tfoundation,

—B/2—1—B/2—

0<d<B =M/V ===+ = Equation 1

d: Distance from the intersection point of the action line of the resultant force of the
load and the downstream end of the dam bottom (m)

B: Width length of the Dam bottom (m)

M: Total load moment acting on the cross section per unit width with the fulcrum at
the downstream end of the dam bottom (KN * m / m)
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e=B,2 d » + + + + + +Equation 2
V: Total vertical component force acting on the cross section per unit

width (KN / m)
H: Total horizontal component force acting on the cross section per

unit width (KN / m)
e: Distance from the intersection point of the action line of the
resultant force of the load and the center of the dam bottom(m)

(2) Stable against Slide

The following conditions are required for the dam to be stable
against slide.

V-f=H=*==-=+++-Equation 3

Here. f: friction coetticient of the foundation

Tabena 4-4 Koedu1uUMEHT Ha Tpuewe Ha ocHoBaTa

v — condition coefficient

= Tightgravel and soil 0.7

F:Friction force
f :Friction coefficienct Tight soil 0.6

Note: Friction co-effient shall be treated as 0.7 and more in case
the foundation is hard rock
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(3) Stability against Destruction of the dam

The dam body 1s stable against the destruction stress as long as
the stress generated to the dam does not exceed the allowable
stress of the dam. However, in the case of concrete structures. mn
principle, the tensile stress shall not be generated even if 1t 1s

within the allowable value.

(a) e<B/6 (b) e=B,/b6

/ \ ek

P’LE‘TRJ . Ps ‘“-—T\M

\Ilf

B l——p—

P,

(¢c) e>B/6
ol Ak
T~
L

The resultant force acting position and stress

Cnuka 4-25 lNosunumjata n HanperakeTo Ha AejCTBOTO Ha pe3ynTaHTHaTa cuna

The resultant force acting position and stress

In the tigure, in case the vertical component force V acts on the point
where the distance from the center of the dam bottom 1is e, the stress
distribution at the dam bottom 1s as shown in P2 to P1.

The stresses P2 and P1 at the upper and lower ends of the dam bottom are

expressed by the following equations:

P,=V /B (1+6e/B)
P,=V/B(1—6e/B)

+ Equation 4

+ Equation 5

A

P,
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Ife —B/6 then P,—2V/B P2=0
e <B/6 (a) distribution
e =B/6 (b)
e >B/6  (c)

The upstream end of the dam bottom in the Figure (C) is a tensile stress.

The basic condition that no negative stress is generated in the dam
bottom is e < B / 6. Therefore it can be regarded that the dam body does
not generate negative stress and stable against destruction m case the
intersection point of the action line of the resultant force at the dam
bottom 1s within the middle third of the width of the dam bottom AB.

The allowable stress of a concrete gravity dam 1s as shown
the table: where the design standard strength 1s 18 N/ mm?2.

Tabena 4-5 [1o3BoneHn HanoHu Ha 6eTOoHCKN BpaHu

Allowable stress types Allowable stress (N/mm?)

Allowable stress 4.5

Allowable bending tensile 0.22

stress

Allowable bearing stress 5.4
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The stress (P) at the dam bottom 1s also the reaction force of the
foundation ground and if the maximum stress (P1) 1s smaller than the
bearing capacity of the foundation, the foundation 1s stable.

However, if there is a negative stress (-P) in the stress distribution
between P1 to P2 then there is no ground reaction force at that part. so
the maximum ground reaction force 1s calculated by the following

equation.
2V ..
P;= 3d here: d=B/2—e

+ + + + Equation 6

In addition, 1t the bearing capacity of the ground 1s not sufficient,
an appropriate foundation treatment 1s required.

The following table shows bearing capacities of ground conditions

of the foundation:

Tabena 4-6 HocuBocT Ha 3emjeHa LiBpCcTa noasiora

Ground condition

Hard Rock

Granite
( Flat/monolith condition with 3 m
thickness or more )

Porphyrite (Flat/monolith condition
with 3 m thickness or more)

Greywacke (Flat/monolith condition
with 3 m thickness or more)

Limestone (Flat/monolith condition with
3 m thickness or more)

Soft rock (tuff, sandstone, shale)

Agquatic rock layer (low consolidation)

Gravel layer (high degree of
consolidation)

Sand layer (high degree of
consolidation)

Bearing capacity

Ground Conditions

Bearing capacity

N/m® (tf/m) KN/ (tf/m)
2,000~-3,000 150200
{200~-300) Hard clay laver (15~20)
3,500~10,000 30100
(350~-1,000) Ordinary soil (3~10)
3,000~3,500 v
(300~~350) Clay layer (o)
1,500~6,000 50~-300
{150~600) Clay mixed with gravel (5~-30)
1,000~2,400 o050
{100~240) Gravel laver )
700~-1,500 200~—-500
(70~~-150) Gravel mixed with sand (20~-50)
500600 100400
(s0~60) Ordinary sand layer (10~40)
700800 200500
(70~80) Hard clay layer (20~50)
700800 150—200
(70~-80) Wet clay (15--20)
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(4) Foundation of Check Dam

a. The allowable bearing capacity of the foundation shall be greater
than the maximum reaction force generated at the dam bottom.

b.It is necessary to examine whether the frictional resistance of the
foundation is sufficient to the dam movement due to external force.

c. Scouring of the foundation shall be carefully considered since the
ground at the end of the downstream part of the dam is prone to be
destroyed by scouring of running water

d. It is also necessary to consider to protect the foundation from
destruction by seepage water (quicksand/Liquefaction and piping).

Depth of the penetration ot a check dam

a. Foundation of a check dam is prone to be unstable due to ground
inhomogeneity (especially in the gravel layer ). weathering for years and
by the scouring at the downstream foot of the dam by tloods and the
dam in those situations will be damaged easily. Therefore. it 1s
necessary to consider and determine the sufticient depth of penetration
of embedding in consideration of these factors.

b. The depth of the penetration of the bottom of the check dam varies

depending on local conditions such as the height of the dam and the

depth of overtlow water.

In the case of a single dam, the followimng is the standard of the depth:
Tabena 4-7 QnaboynHa Ha neHeTpaLmja Ha ocHoBaTa

(1) Disc-shaped hard rock in the state of fresh rock 0.5m approximately
(2) Rock 1.0m approx.
(3) Soft rock in the state prone to be weathered/
cracky rock conditions 1.5m approx.
(4) Gravel layers 2.0~3.0m approx.
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Apron Bottom lining work [ e s pivsiny

Cnuka 4-26 KaHancka KoHCTpyKuuja

4.2 W3rpagba Ha KaHanwu

AKO BOieH NaT He € (PMKCMPaH Ha HajaONTHUOT CEAMMEHTEH e Of NopojoT, peYyHUTe Gperosu ke
GuaaT yHULITEHV UNy epoanpaHmn of CTPyM KO ce ABUXKaT U Toa MOXe [a NpeausBuka
oLITeTyBake Ha HU3BOAHOTO NoApadje. KaHanu ce nHcTanupaat Bo AOMHUOT TEK Ha TakBuTe
nopowu 3a Aa ce rnonpasu BOOHMOT Nart, ja ce crnpevyart BepTUKamnHU U CTPaHUYHM epo3un 1 aa ce
cTabunuanpa kaHamnoT Ha MOTOKOT.

Mpwu n3rpaa6a Ha kaHanu, o6anoyTBpaUTe 1 3EMjEeHUTE NParoBy ce rMaBHUTE KOMMOHEHTU
3ae/jHO CO nojacuTe Ha PEYHOTO KOPUTO M MOKPUBAHE Ha OHOTO.

4-2-1 Llenu Ha KaHanckaTa KOHCTpyKUuMja

LlenTta e ga ce perynupaat v cnpeyar BepTuKariHuTe U CTPaHUYHUTE epO3nM BO NMOPOUTE CO
hvKcrpare Ha KaHanoT U HamanyBake Ha HagoMmKHaTa KocuHa 3a fa ce cnpevat
TypOyneHumu.

KaHanckaTa koHCTpyKUMja BOOGUYaeHO HeMa (hyHKLMja 3a perynupame Ha CEOQUMEHTOT U
MocTOW pU3NK KaHanoT Aa buae 6rnoknpaH ako Teye ronema KonnynHa Ha cegumeHTu. Co uen ga
ce n3berHe TakBa cuTyaumja, nsrpagbarta Ha kaHanot Tpeba ga ce 3anovHe OTKaKo ke ce
3aBpLUaT HacunaHuTe 6paHun 1 apyrmte paboTu 3a KOHTPONa Ha epo3njaTa Ha noyesaTa BO
ropHOTO nogpavije.

Bo npuHuun, HacunaHuTe 6paHu Tpeba aa ce rpagat BO rOPHMOT TEK 04 LENHMOT KaHar.
Tpeba ga ce 06e36ean JOBONEH BOlYMEH HA UCMYLUTaKE 3a KaHarnckata KOHCTpyKuuja u
HaJormkHaTa KocuMHa Tpeba Aa ce onpefeny Taka LWTo Aa He ce Npeau3BuKa NOKaHO TpoLleHe
unu abHopMarnHa cegMMmeHTaumja.
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4-2-2 Tpacupare Ha KaHarickata KOHCTpyKuuja

1. TpacupareTo Ha KaHarnckaTa KOHCTpyKUuMja Tpeba aa buae KonKy LTO € MOXHO NOMa3sHO 1 Mo
MOXHOCT MPaBO 3a [a He ce NpeansBKKa foKanHo Tpuerwe, abHopManHa ceagMMeHTaumja nunm
nperneBawe Ha NPOTOYHa BoAa.

2. Bo cnyyaj na ce 6apa n3eenba Ha kaHanuv npea Aa ce ua3rpagat KOHCTPYKUUUTE 3a KOHTpona
Ha epo3ujaTa Ha No4yBaTa U HacunaHuTe OpaHn Ha BO3BOOHOTO Nogpadje, Tpacarta Ha
KaHarnckaTa KOHCTpyKumja Tpeba aa bmuae ncnpaBeHa KoMKy LWTO € MOXHO noseke. (MpBu4HoO,
nsrpagbarta ke 3anoyHe of ropHaTta KOHCTpyKuuja.)

3. [lokonky e noTpebHO Aa ce CBPTU MOTOKOT BO 06M1acT co ronema ynotpeba Ha 3emjuiTe,
paanycoT Ha UCKPUBYBaH-€ Ha KaHanoT Tpeba [a e KoKy LUTO € MOXHO Norosiem.

4. Bo cnyyaj Ha nNpuknydyBake Ha BOAHM NaTULITA U CIIMMHO CO APYrY NPOEKTU HU3BOAHO,
NpUKITy4oKOT Tpeba fa Guae maseH 3a ga MoXxe BogaTta Aa Teve 6e3 HUKaKBU MPeYki.

5. Bo cnyyaj rmaBHUOT TEK U NpUTOKaTa Aa ce cnojat, TpacuTe Ha ABaTa NoToumM ce noctaByBaar
[a ce crnojyBaaT nog ocTap aros KoJiKy LUTO € MOXHO NoBeke.

4-2-3 HaposmxeH npeceKk Ha KaHarickata KOHCTPyKLUMja

1. MNpodhunnoT Ha HagOIMKHMOT NPEeCceK Ha KaHarnckaTa KOHCTPYKLMja ce onpedenysa co orne Ha
HeroBMTe HaMEeHMW 1 NoKanHUTe YCrnoBW 3a Nopoj. 3aToa, HEONXo4HoO e ceondaTHo Aa ce
pasrrneaa pacnopefoT Ha 3eMjeHUTe NparoBy BO FOPHUOT M AOMHUOT TEK, MPOEKTUPAHNTE KOCUHU
Ha KOpMTOTO, MPOEKTUPAHMUTE BUCOUYUHM HA KOPUTOTO, MPUCYCTBOTO MITNM OTCYCTBOTO Ha NMOKPYBKa
Ha KOPUTOTO, UTH.

2. MpoeKTupaHnTe KOCUHM Ha KaHarnoT ce oapeayBaaT Co UCTPaXyBake Ha LUMPUHAUTE Ha
MOTOKOT, ANaboYnHMTE Ha BogaTa, KOCMHUTE Ha KopuTaTa, rofieMmHaTa Ha YeCTUYKUTE Ha
KaMeh,aTa 1 YakanuTe LTO r'v coumMHyBaaT koputaTta UTH. npeg nsrpagbaTta, 1 3emajku ja
npeasua ctabunHocta Ha kopuTaTta. [JONonHUTENHO, NOXENHO € NPOEKTUPAHMUTE KOCUHUN Ha
KOpMTOTO Aa dmaaT WTo € MOXHO nobnarw.

3. Bo npvHUmn, npoekTupaHnTe BUCUHM Ha KOPUTOTO Ha KaHanoT Tpeba Aa ce noctaBaT MOHNCKO
04 MOCTOjHOTO KOPUTO CO MCKOM.

4. OppXyBaHEeTO Ha MPOEKTUPAHUTE KOCUHW Ha KOPUTOTO BO KaHanuTe ce NocTUrHyBa co
cnpeyvyBak€e Ha epo3unja Ha KopuTaTa Co NoCTaByBake Ha 3eMjeHM NparoBu, BEpTUKAIHN SUO0BM
UNKn Co NOCTaByBak-€ Ha NOKPMBKa Ha OHOTO Ha kaHanuTe. Bo cnyyaj Ha nocTaByBake Ha
3emjeHu nparosu, Tve Tpeba ga ce nocTasaT BO ckanecTta Lema CO LITO € MOXHO noman nag.

5 Bo cnyyaj 4a ce MeHyBaaT KOCMHUTE Ha NPOEKTMpaHMTe KopuTa BO KaHanoT, BO MPUHLIM
Tpeba fa ce MHCTanupa 3emjeH npar Ha MecToTo Ha NPoMeHa Ha KocuHarta. lNoxenHo e ga uva
6rar HakmnoH o4 BO3BOAHO A0 HU3BOAHO.

6 Bo cnyyaj Kora npuToKa ce BrieBa BO [M1aBHUOT TeK, Hago/mKHaTa KOCUHA Ha npuTokaTta, BO
npuHumn, Tpeba Aa ogroBapa Ha KocMHaTa Ha rmaBHUOT Tek. Mopaam oBaa npuynHa, HEOMXOAHO
e [a ce npe3emMaTt MepKU Kako LUTO Ce NocTaByBare Ha 3eMjeHu NparoBu Ha npuTokaTa
OVPEKTHO BO3BOAHO OZ CMMBOT U KOPeKUMja Ha HaJoIMKHMOT HaKMOH Ha NpuTokaTta 3a fa ce
cnow.

4-2-4 KopuTo Ha KaHarickaTta KOHCTpyKLMja

KaHnanckaTta KOHCTpyKUpja, BO NpuHumn, Tpeba aa ce nnaHupa 6e3 gonHa obrnora, T.€.
OBOCTpaHa kaHaricka KoHCTpykuuja. MefyTtoa, gonHata obrora, T.e. TpUCTpaHaTa kaHaricka
KOHCTpYKUMja, € MPUMEHNTMBA KOra COCTaBHUTE MaTepujani Ha KOPMTOTO BO MMaHMPaHMOT Oen
Ha KaHanoT He ce JOBOITHO CUMHU 3a [a Ce OAPXW NPOoeKTMpaHaTa KOCMHA Ha KOpUTOTO.
OnwTo 3eMeHO, KOPUTOTO ce 0BMoXyBa BO CNeAHUBE Crydau:

(1) Bo cnyyaj kora npoekTnpaHaTa KOCMHa Ha KOPUTOTO € CTPMHa, a BrfeyHaTa cuna e Hag
KpUTM4YHaTa Bre4YHa cuna 3a NpoCeYHMOT anjameTap Ha KaMeHMOT Yakan LUTO o COYMHYBa
KOpPUTOTO Ha MOTOKOT.

(2) Bo cny4aj kora KOPUTOTO Ha KaHarnckaTa KOHCTpyKuuja e TECHO U CTPMHO, KOPUTOTO Ke ce
HapyLLX CO UCKOM Npu u3rpagbarta n He MOXe Aa ce oApXKyBa NPOeKTMpaHaTa BUCUHA Ha
KOpUTOTO.
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(3) Bo cniyyaj kora epo3awjaTa o npoToyHa Boda Tpeba aa ce cnpeyun AUPEKTHO Co 06noxXyBare,
OGuaejkm KOPUTOTO € COCTaBEHO O Yakan n UHM YECTUYKM CO Mana cneunduyHa TeXnHa Kako
LUTO Ce ByJIKaHCKa NoyBa, HAHOCK Of ByJIKaHCKa nenen v cr.

(4) Bo cnyu4aj kora npMmMeHaTa Ha gonHarta obriora € NOEKOHOMMYHA OTKOJTKY NMPOMEHa Ha
KOCMHaTa Ha KOpUTOTO CO NOCTaByBak€ Ha 3EMjEH npar, Kako U Of NPOLLUMPYBaHe Ha NOTOKOT U
HamanyBame Ha grnaboynMHaTa Ha BogaTta WUTH.

OnwTo 3emeHo, BnevHaTa cuna U KpUuTMyHaTa BriedHa cuna ce gobueaat co AMMeEH3Nja Ha
Op3KHa Kako WTO ce Gp3nHaTa Ha Tpuehe U KpuTn4HaTa 6panHa Ha Tpuene. Kora kputnyHaTta
Op3rHa Ha Tpuere e noMana o 6p3anHaTa Ha Tpuewe, Tpeba ga ce McnutaaT NpoekTupaHaTa
KOCMHa Ha KOHCTpyKUMjaTa Ha KoputoTo 1 gnaboynHaTa Ha BogaTa 3a Ja ce Hamanar unm ga ce
pasMucrnn 3a noctaByBake obnorara Ha AHOTO.

[PedbepeHua]
Bp3nHa Ha Tpuene/ KpuTnyHa 6p3nHa Ha Tpuehe
Bp3vHaTa Ha Tpuene 1 KpuTUYHaTa 6p3nHa Ha Tpueke ce NpecMeTyBaaT Co criefHaBa

dopmyna:

@ dopmyna 3a 6p3vHa Ha Tpuere
U*= T0lp

U*:Friction velocity(cm/s)
To : Shear force works on streambed surface
To=p*g*R-le

p: Density of water (g/cm’)

g:Gravitational acceleration (980cm/s’)

R: Hydraulic radius (cm)

I,:Energy gradient (Design streambed gradient)

2 dopmyna 3a kpuTu4Ha 6p3rHa Ha Tpuewse (MBaraku dopmyna)

U*c’=0.05 (6/p-1)g-d

U*c: Critical friction velocity (cm/s)

o : Density of gravel (g/cm”)

p:Density of water (g/cm?)

6 /p=2.65 (Specificgravity of gravel)
g:Gravitational acceleration (980cm/s”)
d:Diameter of stone gravel (cm)
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4.3 O6anoyTBpam

4-3-1 Llen Ha obanoyTBpAm

O6anoyTtepanTe MMaarT 3a Lern Aa cnpedaT cTpaHu4YHa epoauja Ha 6perosnTe Ha NOTOLM nopaau
NPOTOYHa BOAA U ypuBak-€ Ha PUAOBUTE, UMW Ce KOPUCTAT Kako OCHOBA 3a 3adaTh Ha
puooBuTe.

OGanoyTepanTe NMaaT eqHa Unu NoBeKke HamMeHMW:

[la ce cnpe4n cTpaHu4Ha epo3uja Ha GperosuTe of NPOTOYHA BOAA.
[la ce cnpeyun Konanc Ha pngoT Nopaan TpoLleHe Ha MaHMHCKOTO NOAHOX|e CO NPOTOYHa BoAa.
[la ce KopucTK Kako OCHOBa 3a crnpoBefyBate 3acaTh Ha pua.

Ob6anoyTtepaute Tpeba aa buaaT gusajHnpaHu Kako TemMen 3a NNaHMHCKOTO NOAHOX|e ako
NPOTOYHa BOAA AUPEKTHO Ce CyApM U o TPOLUM BperoT Ha MOTOKOT UMK ako puaoT MOXe Aa ce
cpywu nopaau epo3mun. Merytoa, Bo MHOry crnydau, nokpaj HMB ce noctaByBaaTt U HacunaHu
OpaHun, buaejkm camo obanoyTepaaTa He e JOBOMHA 3a Aa ce cTabunmanpa nopojoT.
O6anoyTepaara, kako U HacuMNoT, MOXe Aa Ce An3ajHMpa ako ce nnaHupa ga ce cnpeyar
HaJOIDKHUTE N CTPaHWYHUTE epo3uK CO MPOMEHa Ha HacokaTa Ha noTokoT. Bo cnyyaj kora e
noTpebHo Aa ce HacoyaT TEKOBUTE Ha OTNAaAoT, MOXe Aa ce Au3ajHupa obanoyTepaa 3a ga v
HacoudyBa TUE OBWKEHA.

4-3-2 BupoBu Ha obanoyTtBpau
BupooBuTe Ha obanoyTepaa ce oapeayBaaTt Ha CredHUBE HaYMHU:

1 Bwpot Ha obanoyTtepAa wTo Tpeba ga ce nocTaeu Ha fokauujaTta ke ce onpeaenu cnopeg
YCIoBUTE Ha fnokauujaTa u ke ce nsdepe coogBeTHO Mery 6eToH, 6eToHCcKK 6ok, 6eToHCKa
pamka, YenuyHa pamMka, XernesHa XudyaHa koprna, ApBO UTH.

2 Twvnosu Ha 6eTOH MK 6eTOoHCKM BOK MOXe [a ce NpUMeHaT BO MOPOMU CO roriemMa KonmymHa
Ha NPOTOYHa BoAA M MPOTOYHM CEAMMEHTU 3a Aa HE CE YHULITAT.

Bo TakBu nopon MOXe Aa ce NpUMeHU 1 BnaxkHa smaapcka pabdoTa co 6eToHckn 6nokosu 1
6eTOH 3a nonHewe, Kako 1 6eTOH 3a NOMOoNHyBaH-E.

3 TwvnoBuTte Ha GeTOHCKa paMka Uiy YenmyHa pamka ke ce NpMMeHaT BO CMTyauumu kora
nopovTe nMaaT Marno BfvjaHne of NpoTOYHA BOA4A M TeYEHU CeQUMEHTU 1 Kafe LWTO OCHoBaTa
MMa HepaMHU Tanoxeha, kaJe WTo ce NOTpebHU apeHaxHW epeKkT Ha ceaUMEHTU 1 Hacunu u
Kafe WTo ApYyr BUOOBU TEXHUYKM HE CE MPMMEHYBaar. .

4  )KenesHa xu4yaHa kopna (rabuoH) unv gpeeH Tun Tpeba ga ce NpMMEeHU kora NopojoT nma
Grar HaKkMoH, HUCKa cTarnka Ha MPOTOK M Marn NPOTOK HA CEAUMEHTN.

4-3-3 NMo3uumja u HopmanHa nMHUja Ha obanoyTBpAaa

1. MosuuujaTta Ha obanoyTBpAaTa ke ce onpeaeny Kako HajedhekTnBHa 3a LenuTe Ha paboTaTta
Ha nokauujaTa, No UCNUTyBare Ha KOHUrypauujata Ha 3emjaTta, reonoLKNTEe KapakTepUCTUKA
Ha rpagunuwiTeTo, cocTojbaTa Ha cyamp Ha NPOToYHa BOAa, NPOLIEHETO BUCOKO HUBO Ha
ucnywtakwe Boja, NnaHupaHaTta BUCOUYMHA Ha APYrn KOHCTPYKLIMK 3a KOHTpOMa Ha eposuja,
KOCWHa Ha OMyCTOLLEHWUTE NaavHU, pearnHun YCroBKu Ha NOCTojHUTe 00anoyTBpan 1 Taka HaTamy.
2. ObanoyTtBpanTe Tpeba ga ce MHCTanMpaaT Ha MecTo Kaje LITOo yaupa Bogarta, unm Moxe ga
Aojaoe 0o pyliewe pya unv oo NpoluMpyBake Ha ypuBawara, 3a Aa ce 3adyBaaT TeMenuTe Ha
paboTuTe Ha puaoT v cn.

3. TpacupareTo Ha obanoyTBpAnTE NPOTMB Nponarake Ha 6peroT Ha MOTOKOT Ce NpaBu Ha
CNEeaHNOT Ha4UH:
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(1) Oa ce noctaBsu obanoyTBpAa BO cny4yaj kora Tpeba AMPeKTHO Aa ce 3alTUTU CTpaHudHaTa
epo3uja Ha NopojoT, Aa ce 3a4yBaaTt NaguHUTE Ha BPeroT Ha NOTOKOT CKIOHM KOH nponarake U
HUBHUTE nogHoxja, (Cnuka 4-18 (1))

(2) Oa ce nHcTanupa Ha NOHOXjeTO Ha CpyLUeHUTe NaanHU CNPOTMBOAHO Of HacunaHata
OpaHa 3a oa ce cnpeyn UCTEKyBake UK nponarake BO Cry4aj Aa ce nojaBu CTpaHu4yHa
epo3uja n Beke e 06e3beneHa HacunaHa 6paHa 3a ga ce cnpevar HagosimkHu eposuu, (Cnuka 4-
18 (2))

(3) Oa ce nocTaBm BO NOAHOX|ETO Ha cpyLleHaTa obnacT No OTCTPaHyBakETO HA KapnuTe U
npevkuTe, BO Cnyyaj Kapnute 1 ApyruTe Npeykn ga ro CMEHUIE LEHTAPOT Ha NOTOKOT M AOKOSKY
ce cospgarna cpyLlieHa noBpLUMHa Ha 6peroT Ha noTokoT, (Crnivka 4-18 (3))

(4) 3a ga ce nocTaBM Kako HopMarHa nuHuja Ha obanoyTepaa, Tpeba Aa ce AvsajHupa WwTo €
MOXHO MOHENpPEYEHO 3a Aa ce U3berHe NoBrieKkyBaHwe Ha CTPyUTE.

(1)

Boulder
needed to be
removed

AAAAAA Revetment work

Cnuka 4-27 Tpacupatrbe Ha obanoyTepau

4-3-4 CTpyKTypa Ha obanoyTBpaa

CTtpykTypaTa Ha obanoyTtBpaarta ke buae coonBeTHO n3bpaHa co pasrneayBake Ha pakTopu
Kako LUTO ce TonorpadujaTta v reonornjata AMPEKTHO 3a4 LienHaTa fokalmja Kako LWTo creaysa:
(1) M'paBuTaumMcka nnn HaeaneHa obanoyTeBpAa ce CMeTa Kako CTaHAapA NpU CTPMHM KOCUHW Ha
naguHuTe Ha NoTokoT. HaknoHeTnoT Tun (cnuka 4-19 (2)) moxxe ga ce NnpMMeHn camo Tamy Kage
LUTO CTPaHWYHNTE NagMHW Ha NOTOKOT UMaaT penaTtuBHO Grarn kKocMHu 1 obanoyTepaaTta
BepojaTHO Hema Aa duae yHuLWTeHa.

(2) M'paBuTaALMCKUTE UK HaBaneHnTe obanoyTepan of 6eTOH, BnaxHa sugapuvja u BnaxHu
H6eToHckn 6rokoBu Tpeba Aa ce NpoekTupaaT BO Cnyyaj Aa ce 3eme npeasug npuTMCoKOT Ha
3emjaTa oa3agu co HabrbydyBake Ha CBojcTBaTa Ha noyvsarta Ha nNaguHaTta Ha puaoT nosagw.
(3) Kora rpaBuTaumcka unu HaeaneHa obanoyTspaa ce NoCTaByBa Kako 3aliTUTa of MpUTUCOKOT
Ha 3emjaTa, NpeceKoT ce NPoeKTMpa Co NpecMeTka Ha cTabunHocTa Co UCTUOT MeToq Ha
npecMeTka Ha cTabunHoOCT 3a NoTnopHUTEe paboTn Bo paboTuTe Ha pUaoT.

(4) ObanoyTtBpaa of Koc TN 0bUYHO ce n3BegyBa CoO BraXkHa suagapuja, XXenesHu Xnu4eHu Kopnm
(rabuoH) 1 crn., BO KOM NPeCceKoT ce oapeayBa eMnupuckn, 6e3 npecMeTka Ha cTabunHocTa.
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Sloping type

At gentler slopes
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Cnuka 4-28 NabnoHcka obanoyTBpaa 1 HakoceHa obanoyTepaa
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