Basic Principles of the Plan

Here, basic principles of the plan and plan contents are mentioned from
the standpoint of existing problems in the Study Area,

{1} Flow of Basic Principles

Flow of basic principles is shown in Fig. 17.

(2) Contents of the Basic Plan Principles
® Establishment of overall targets
@ Efforts to remedy the fundamental causes
@ Showing the most appropriate measures for achieving the targets

@ Proposals for use of the plan at implementation stage

Problems
t. Dectine of land productivity
2, Forest degradation
3. Cecurrence of disasters

Proposed Eote prate Watershed
Management Plan

Ovesall Targets
1. Preservation of land
producbyity
2. Forest conservation and
utitisation
3. Reduction of disasters

L. Improvement of fand use
2. Rehabilitation and peevention
of disaster damage

Conseovation of Watershed
Environment

Efforts 1o Remedy Fusdamenial
Causes

. Poor access

. Population increase

. tnsufficient exsemnal support
. Shortage of farmlind

. Insufficieat cash income

. Excessive everyday labour
Prioity of seeds refated to
everyday life

P

[

. Impeovement of kiving
eovicpnment

. Increase of income

5. Extension and training

rS

focal Development

. Implementation method
. Envirohmental care
Plan MVE

w o

Fig. 17 Overall Targets and Proposed Integrated Watershed
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(3) Establishment of Overall Targels

Overall targets are established by taking up the related problems;

In Mode!l Arcas, for example, the related problems were:
® Decline of 1and productivity

@ Forest degradation

® Occurrence of widespread erosion and disasters

. The following targets could be established vis-a-vis the 3 problems
i mentioned above.

a. Preservation of land productivity
b. Conservation and utilization of forest resources
¢. Disaster mitigation

{4) Examination of Measures to Remedy the Fundamental Causes

To fulfill the targets, it is necessary 10 tackle the fundamental causes.

The following 7 fundamental causes, for example, were recognized
in the Model Areas and measures to solve them were proposed.

Poor access

Population increase

Insufficient external support

Shortage of farmland

Insufficient cash income

Excessive everyday labour

Priority of needs related to everyday life

g
CRCRIRCRCR RS

The same 7 fundamental causes could also exist in the Study Area.
However, necessary adjustments have to be made based on actual
investigation results.
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(5) Measures are Formulated for Achieving the Targets

Measures related to soil conservation and watershed conservation
are proposed to achieve the 3 targets. Community development
programmes are necessary to support the measures.

~95—

The following measutcs, for example, were proposed in the Model

Areas

® Appropriate land use and management

a.
b.
c.

d.

Balance between utilization and conservation is attempted
People's needs are taken up

Improvement of land productivity and soil and water
conservation functions of forests

L.and use improvement programme

@ Erosion control and disaster prevention measures

a.
b.

c.
d.

Classification of erosion types is carried out

Proposed control measures will be those applicable by people
at the community level

Objects to be protecied will be taken into consideration
Erosion control programme

@ Improvement of lives of local inhabitants

a.
b.
c
d

Tackling of fundamental causes

Understanding and cooperation of local inhabitants
Living environment improvement programme
Income generation prograrmime



DOSC,
@ o
Targ21siObjegives
@ Forest conservation
{ 13+ Preservation of land productivity (Suppont Stage}
& Erosion controd
i
X Urgeacy, umportance and effects
Local needs Underyanding of necds of the projeet are determined from
the pc:;ﬁcﬁ-:c of ac_hica.;';: 2 N
Probl tdentificat s watershed conservalion draug
oS rtificaion of problems the dexelopment of ksl o

communilics

l Conumuaity user groups T Selection of thosc mlaioﬁlm;
- R‘amw@:m):mtion

Pank"fpat.ion arsd o ar.%rztion

Measures to deal with neads and
prodiems (suppoct prograntmes)

Satisfaction
Surplas ime
Degroe of snieresk in - __| Truining and extension on watershed
wateoshed Taanagenient conservation (Training and
l Exteaston §lge)

Explanation of
I Commuynity UsCE gIoups 1 -——i Fromoton of participation in groups Rules amd

Proceduse
Panjcip‘-adcn aad org;.iz ation

Provision of informaticn
Improved capability Training
Sty tours
ﬁ'ﬂcrshﬁd Manage ment Programene i Presentation and explanation of
Watcrshed Management Programme (M/P)

Understandin

| Paricipation indxeprosrammT]‘———‘{ F fation of implen Gon plan l
]

(Scif-Reliance Stage)

Smooth participation of inhabitas Programume implomeatation
P T Iy

i Seif reliance of inhabitants [+——»] Congavation of the programane |

I Conseevation of watershed J

Fig. 18 Process of People’s Participation in Watershed Manageinent
(An Example)
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@® Empowerment of women and occupational casts

a.
b.

Income generation is taken up
Exlension and training are promoted

® Promotion of people’s participation

a.

b.
C.

d.

The meaning and importance of people’s pasticipation are
described.

The participatory process is clearly indicated.

Measures for smooth organization and maintcnance are
proposed.

Extension and education are promoted.

® Suengthening of support system

The roles within the project team are clarified.

Extension and education by staff members of the Department
of Soil Conservation are promoted.

The significance of the involvement of NGOs is clearly
indicated and the quality of the staff members is improved.

An example of the process of people's participation in Watershed
Management is shown in Fig. 18.



(6) Presentation of Actual Use at Implementation Level

The implementation method of proposed programmes at field level
is shown.

Project Team
LA DDC
@ I Basic Plan I VDC
}—

e ™ Thematic Maps

vDC/
& {Ward Planning Peofile GIS Data

Socioeconomic
Baseline Survey

1 Natural Cenditions
"] Socioeconomic Conditions

| Implementation I

User Group(s)
{Local People)

Fig. 19 Use of the Plan at Implementation Level
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In Model Areas use of the plan at implementation level was proposed
as mentioned below (Fig.19).

®

Utilisation of Master Plan

-Presents a plan encompassing the entire Model Areas (Master
Plan)

-Corresponds to the implementation level (flexibility)

- Use of the master plan at the project, DDC and DOSC levels

Utilisation of VDC Planning Profile

- Presents the socioceconomic baseline survey results for each
VDCfward

- Use of the ranking as a reference for judgement on the urgency
and importance levels

-Use at the project, VDC and DOSC levels

-Presents the profile used for a Model Area as an example

Utitisation of Ward Planning Profite

- Acts as a reference material for planning by local people

- Assists the understanding of local people of the actual conditions
and problems of a ward and the necessity for the planned items

- Helps to establish the priority order of projects

- Use at the project, VDC and DOSC levels

- Presenis the profile (Case Study) used for a Mode! Area as an
example



VDC Planning Profile {Ward Selection): An Example

Kaskd North Model Area
[tems Sub.items Dala Dataitems 4. Arba Yijaya (KN}
| No. Overall 1Ward-1 [Ward-2 [Ward-3 [Ward-4 {Ward-§ [Waed-6 [Wacd-7 {Ward-B | Ward-92
Present Demography I __{Total HH 638 100 80 53 1 2 1| 48 | &5 28
Condition & Others 2 |Total Pop. 1683 [ 6n 392 322 |3 43 | 630 | 31 354 173
3 |Occupational caste HH 3 ? 2 ! 2 3. k] 3 L) 2
4__[Absent pop. I T I 2 1 2 1 4 z H
5 {Pop. wfo education 3 3 3 2 L3 L 4 5 2
6 |0rp. member 4 | 4 4 3 3 13 4 h] 5 4
1__|Distance 10 toad (hry) 07 [3] 03 05 | 075 083 J_|_nis L
3 |HH wio Toilet 4 4 3 2 3 4 4 4 4 L3
Forestry, % _[Member of FUG 3 3 b 4 1 3 }) 2 i ] { 2
Agrcutuze, & | 10 [Farm size per peson 4 4 3 3 b 3 5 4 5 4
Livestock tL_jPop. of Cow pee HH 0.9 1.4 05 07 01 1.5 05 1.2 03 10
12_|Pop. of Bukfalo per Hi 19 | 26 | 16 { 20 | 20 { 20 | 21 | w6l 13 ] 16
Pop. of Goat pec HH 1.2 1.6 0% 1.0 06 18 20 1X]1 03 02
Srate of S Driaking water i 1 I t 1 N [ S
Resource  iEuelwood 3 2 § 4 4 3 3 1 } 2
Shectage 1 Fodder 3 2 2 1 2 |2 4 {1 3 !
f{Food (cereals) 3 3 3 2 2 3 4 1 5 s
£ [Cereal deficit period 4 4 3 1 3 3 {3 4 [ 6
Damage to 2191 | Flood 5 5 [ 3 6 [ 4 $ 3 T
Farm by 02 {Land stide 2 2 2 4 1 1 2 '
#1501 ecosion 4 4 3 & 4 3 4 3 i 1
Degree of 7{Food 3 | 4] 2 t o2 b o3 | o4 b s |6 | 5
Concem & Fodder 3 4 2 2 |3 b3 3 __4 . I S
Tntesest about 7| Fuehwood 4 LI 4 2 3 4 hd PN . 4
| Drinking Water ' e L t 1 R R E |
* {Irrigation e 2 | 2 L 2 L 2 ' N -
| Land stide / erosion b 3 1 2 ] 1 13 i 1 1 b
§.| Flood 2 3 3 4 2 3 : oo b 3
29 %[ Cash income 5|5 5 5 5 6 | 6 | & 6 3
(304 Motonsble road s 5 5 5 5 & 1 6 | 6 | & 5 |
13 {Child education 1 i 2 ! oy ] S 1
32 Health 3 4 4 2 3 |4 | 4 3 3 5 .
Community meeting 1 1 I ] 1 i 1 I 1 1
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Ward Planning Profile —

Case Study (Kaski North)

Ward Planning Profile

{Case Stady })

[Prepased by)

[Date of preparation]

Model Area  Kaski North Voo Arba Vijaya [Pro_posed Programmes) {Program Priority Level)
1. Liviag eavironment improvement programine A
Ward No.2 Setlement  Jimira Yoil, Saja Latabari Impeovement of reads
2. Income generation programine
[Current Conditions) Inroduction of cash crops into forests B
Population 392 Mae 206 Femile 186 3. Erosion control programme
. Gully erosion control
Heuseholds 80 Ratio of female householders 5% Stream bank erosion controt <
Ratio of occupational castes 0% Fernale non-education rate 48% 4. Forestimprovement programme
L oo PR - Forest manage meni to boost production of firewood
Lickpali ] v 1 Part t 6% A
Parlicipation in organizations Male 8% ar mpal.wn in commu-m:y forests $. Grasstand improvement programme [User Groups Scheduled to Undergo Organization]
Fernale 5% Comununity forests: 2 sites (10 ba) . .,
There is currenily nolprob!em regarding fodder trees, i
Per person farmtand area (ha) 0.09-0.12 but the intzoduction of silvopasture is needed 10 9
Distance from the nearzst road (h) 63 Toilet establishment 40-60% prevent sediment funoff 10 downstream areas 3
Past disasters Landslide (1994) Distribution of eresion type: 2 small landslides
2 gullies, stream bank erosion { km
Land use Forest 822 Shrub dand 1] Grassland 20 {Ward Planning Map]
(113.9ha) Bari Jand 61  Khetland 29 Ochers 17 =
Soill: Ach, Regd, Flefv/d, 1.Pd, CMJ Waier resouices {exist * not exist)
Slope classes (flat to nearly flat » gentle + modsratsly steep » steep » very steep)
Razard {L.arge « Medium * Small}
Public facilities VDX office
Infrastracture Roads 4.6km Footpaths 0.5km  lrrigation facility G Ok
[Problems] [Mecessity of Counteimeasures)
Firewood shorfage{L. M, 8) Flooding {L. M, 8)| Mainterange of tand (H, M. L)
Fodder shoriage (L, M, 8} Concern for road {L.M,S) productivity ]
Water shoriage (L, M, §) construchion F:;?:;E:jezsaergzum (M. M.L}
Food shortage (L, M, ) Concern for sanitation (L, M, 8) ) : N :
- : Control of erosion (H, M, L) freh ~ T e s
Landslides (L.M.S) Concern for insufficient (L, M, 8) " e ML7 SEE =
i ) A income Improvemeat of living (H.ML) Y N
Soil erosion (M8 peoote panicipation (L, M, §) environment = 7 ‘
Incoms genesation (H,M,L) S0 S e
Promotion of extension and (H, M, L) MRS
uaining u"b'i.lmc—x.__‘ 0 =3 ::\ == '-"‘"-_ Lt

{People’s Needs)

Reduction of fime needed 1o obtain fitewood and fodder trees and reduced hanlage of compost

{ftems of Special Note]

Immediate counlesmessuies are required 1o counter gully erosion in the Jower reaches of Kahu Khola. itis
desirable to use this area as a project demonstraticn plot. Before introducing an income gengration

programme, il is hecessary fo carry Out a market survey and take measures that are accepted by people. JICA
has already supervised the construction of footpaths by user groups in some areas.
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Plan Items and Contents

Here, based on the plan principles, items and contents of the proposed
plans are explained.

(1) Plan Component

Depending on the actual site condition, adjustment of the components
may be needed.
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Components of the plans proposed for the Model Areas, for example,
were as mentioned below.

Land vse Land use Soil and water conservation forest
improvement plan | improvement Timber, eic. production forest
programms Grassland improvement
Intsoduction of sifvopasture
Farmiand improvement
Introduction of agroforestry
K het land maintenance
Seadling production | Seedting production
progranune Nursery establishment
Propased plant
species
Erosion control Ecosion centrol Landslide
plan programme Guily erosion
Ba.nk_:_rosion. [0
Livisgenvircament| Living environment; Infrastrocture improvement

improvement plan | improvement Suspension bridge improvement
programme Drinking water supply
Maintenance and construction of poods
Joint rice polishing mills
irfigation facilities
| Improved fumaces o
Health and Eygiene | Health centres
programme Toilets
Educational Maintenance of school buildings
programine
Income generation | Income gencration | Agsiculture productslivestock
plan prograrmsue Small scale processing industries
L o Creation of emaployment opportunities
Exteasion plan Exension People
programme NGO
Field staff




(2) Land Usc Improvement Plan
@ Principles of the plan

This plan attempts suitable land use and conservation of forest/
environment of the watersheds through people’s participation.

Plan formulation process is as mentioned in Fig. 20.

- Low

High
Medium

- Forest
- Shrub
- Grasstand
- Bari Land
- KhetT.and

]

- Forestry (forests and Lrees)
- Farming (farmland)

- Siock Raistng (grasstand})
- Disasters

Housework
Others

e

Programme
- Forest Improveme it

- Grasstapd buprovement
- Farmland Improvement
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- Suitable
+ Semi-Suitable
- Ussuitable

Note: Basically a change of present
land use is oot proposed under
thz land use improvermes
Programme

Fo—— [ Hiessen Couol ogramane

Fig. 20 Land Use Improvement Programme Flow



@ Hazard

Appropriate land usc to miligate hazard by present land use type.

@ Suitable land classes

Appropriate land use type based on land suitability classification.

Appropriate Land Use in View of Hazard Category
Land Use Hazard Appropiiste Land Use
Forest High Preservation as a forest with the aim of facilitating rainwater infiltration and showing
down of the speed of surface run-off .
| Medum | As above
Low Use 33 an all-parpose forest for the production of timber, firewond and fodder, ete. |
Sheub High Creation of a forest for water and land conservation
[ Mediom [ s stone o
|l Low Creation of » forest v produce irewood and fodder, e1c. o
Grasstand High Conversion 1o aforest to facilitate ralnwater infiltration andsloniog downolthe speed
. of suiface water flow
Medium Creation of a grazing forest to allow continaous grazing and 1o consecve the soil
Low Maintenonce of the present state for use as grassland
Bark Land High Conseivation as fanniand by means of the greening of slopes, planting of new trezs and
improvement of temaces as conversion to a forest is desicnble but difficuly
Medinm Constrvation as fanmlard by mears of the greeaing of slopes and improvement of
temaces
Low Consenvation as farmland by means of preservation of the peeseat condition
Appropriate Land Use in View of Land Suitability
Land Usz | Land Suitabitity Appropriaie Land Use
Forest Suitable While coaversion to farmland is desirable, it is difficultto change the national pohicy
of preserving nationak forests. Crops which can be planted without affecting the
| status of forest will be introduced o improve the income of local people. -
Medivm As above
Unsuitable Maintcaance as a forest
Shrub Suhable Itis possible 1o opt for either forest or farmland. Comversion of site suitable for
______ farming 10 farmland is desirable. o
Medium As above
| Unsuitable Matniznance as shrub land R
Grassland | Suitable M pecessary, conversion to farmdand is possible bot coordination with stock raising
. is required . ]
Medium Maintenance as grassland with the planting of trees if necessary
Ursaitable Improvement of the soil conditions through tree planting (0 increase the Tand
3 | productivity ]
Bark Land | Suitable Maintenance of the present state Lo produce farming crops {femace improvement if
necessaryy
Wedium Maintenance of the present state or inroduction of terrace improvement and tree
77777 planting to maintain the Yand fertility ]
Bnsuiiable Maintenance of the tand fertility by means of terrace improvement and iree planting
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R
o

Appropriate land use

4a.

1t is desirable to maintain forests or conduct reforestation in high
hazard sites.

1t is desirable to use the land suitable for farming as farmland.

The concept of appropriate land usc (land use improvement) is
summarized in Fig. 21.

Harard
Gt e Media Low
X Forast Use . Forest Use
Unswitahle Conservation -

Semi-Suitable

Suitable

Agaculteral Use

(Conservation) | ,

Agricultural Use
{Production)

Fig. 21 Concept of Land Use Improvement
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® Raestrictive factors or limilations

Restrictive factors or limitations in connection with land

ownership are mentioned in Table 21.

In the case of land use change in national lands government
permission is needed, and when private lands are involved
owner’s agrecment is necessary. Also, existing forests are owned
by the government and is impossible to convert them to other
uses. Farmland are owned by private persons and their conversion
require owner’s agreement.

Table 21 Present Land Use and Restrictive Factors

Land Use Fand Ownership Restrictive Factors
Forests 1n principle, owned by the [t is difficult to convert forests to
government although there is other types of Jand use. Private
some privately owned forest land { land canbe convertedat the owner's
discretion
Shrub As above As above
Grassland  { As above but some grasstand is | It is possible to convert grassland
described as communal grassland | to forests. Private land as well as
community land can be converted
at the owner's discretion
Bariband |Private land There are no legal restrictions on
the change of the type of land use
Khet Land | As above As above
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® Land use improvement matrix

Land use improvement matrix shows the desirable use of the
present lands from view point of hazard, land suitability
classification as well as restrictive factors.

Table 22 Land Use Improvement Matrix

Hazard

High Medium Low
Land
Suitability . Semi- | Wasuil- . Semi- | Unsait. . Semi- | Unsuit-

Presel Suitable Suiradle} able Suitable Suitable | able Suitable Suitable| able
Lamd Use

Forest Fi Fl F1 F2 Fi Fl F2 F2 FI

Shrub Fl F§ Fi F2 Fi Fi F2 F2 Fil

Grassland Gl G3 G3 Gl L G2 1]} Gl G2
Bari Land Al A2 A2 Al Al A2 Al Al A2
Khet Land Al Al A3 Al A3 Al Al Al Al

Note: F = forestuse; G = grassland use; A = agricultural use
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@ People's needs

People’s needs and interests are investigated through

socioeconomic baseline survey to collect basic data for plan

formulation.

Table 23 People's Needs and Concerns Vis-a-vis Land Usc in
Mode! Areas (An Example)

Existing Land Use Needs and Interests

Forest (including shrub)| - Sufficient supply of firewood, fodder and compost
(fallen leaves)

- Timber supply

- Sale of firewood

- Water supply

- Improved fumaces

- Landslides and crosion

- Managed grazing, organizing user’s groups

Grassland - Sufficient supply of fodder
- Alleviation of labour

- Shed management

- Grazing control

- Landstides and erosion

Bari land - Cash income
- Terrace improvement
- Introduction of irrigation
- Alleviation of
ploughing work
- Alleviation of compost transportation work
- Landslides and erosion

Khet land
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Land use improvement programme

Land use improvement programme is formulated by adding

people’s needs to the results of the matrix., Contents of land use improvement programme in Model Areas, for

example, are shown in the table below.

Table 24 Contents of Land Use Improvement Programme
(An Example from Model Areas)

g Existing Land Use { Programme Type Contents
.- Forest  (including [317] - Preservation and improvement of sod and waler
shrub) coaservation foactions

- Forest-oriected 1and use by means of conservation of
present forests and forest improvement through
earichmenl, 1<,

- Produciion of firewood considered depending on local

{FI) needs
- Participation in commanal forestsy
| 333 - Preservation and managemend of production forests

- Forest-otiented land use by means of productive forest
use and management of present forests to produce
frewood, fodder and timber, etc. and introduction of
fodder trees and firewood trees through enrichment

- Introduction of cash crops to Jand classified as cullivable
land to improve jocal life

- Paticipation in community forestry

(F) - Introduction of improved furnaces
Grassland GIPl - Grassland improvemest, Ratroduction of high yield
(G} varieties
- Managed grazing, oFganizing user's groups
Gir - Inroduction of silvipasture
(G2) - Managed grazing, Organiziag user's gioups
GIF3 - Conversion 1 forests 1o preservelimprove sod and water

conservabion fusctions
- Phased planting required, taking necessary grazing
contrel and scale of planting into consideration

GY) - Introduction of fodder trees and possible employment of
stall feeding
Bari land Al {mprovement of bari 1and

- Increase of yicld
- Introduciion of cash crops

{Al) Appiopriate water control
- Terrace 'maintenance

AlP2 - Iniroduction of agroforestry techniques to bari land
- Introduction of fodder trees
- Introduction of cash ceops

{A) - Appropriate ran-off control
- Tertace maintenance

Khet {204 AR - Maintensace of present khet faad

- Terrace improvement

(A3} - Maintenance of imigation chanaels
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® Land use improvement programme in terms of subject tand arca

Land use improvement programmes in Model Areas were as
shown in Table 25. Subject Jand areas of the plan were detennined
based on the matrix through GIS data compilation.

Table 25 Land Use Improvement Programme by Mode! Area

(An Example)
{Unit: ha)
Modelaa | FIPI | FiP2 | Gipt | Giez | cipa | awl | Ap2 | A3 | Total

Kaskibormn | 40ss| 3ss2l 105|209 40s|  4e7] 1e16] 3252| 14031
Kaski East 1,096 1,928 1 3 17| 2ss| 62|  o4a|  saue
Rexiwen | sad2| 2| sa|  2a| 73] | 2076 1743] 0s
PubatNorth | 1444| 1,069 | 243 oo| e31| 3039 1,534 8078
Parbat South a0} s wl ss| | 2o1] 1ss8] 32| s
Tetal vaasr| 7] 20s] 1272 sos| 17ss| esu| rsmist 41207

The expected changes (in land area) of the present land use of
these areas due to the implementation of the land use
improvement programme are shown in Table 26.

Table 26 Changes of Areas Due to Implementation of Land Use
Improvement Programme (An Example)

{Uaiz: ha)
Land Use by Improvement Pian
Current Land Use Forest . , .
(including Skrub) Grasstand Bari Land Khet Land Totat

Forest Fl: 19483 19.483

ores F2: 1316 1 T
G 806 Gl: 205
Grasstand 1,283
G2: 1,272 ]
: Av. L7385

Bari Land 11,626
AL 9841 R

Khet Land Al 7815 »7_3.7815

Toral 20,289 1477 11,626 7,815 41,207
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(3) Seedling Production Plan

In preparing the nursery plan, it is important to select seeds of the
species requested by local inhabitants, to fully consult with local
inhabitants on the nursery sites and nursing schedule and to improve
the awareness of local inhabitants of their responsibility for nursery
management.

® Nursery praclice
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The method of seedling raising to be adopted varies with the
species of trees, and here the essential points of seedling raising
for the case of forest trees will be described. Seedlings will be
raised in polyethylene bags, as a rule.

a.

b.

Selection of seeds: Seeds of good quality will be selected.
The method of selection varies with he species of trees.
Sowing: Selected seeds will be sowed on the germination
bed. The method of sowing varies with the species of trees.
Preparation of polyethylene bags: 10 cm X 17.8 cm bags
will be used, as a standard.

Preparation of the soil: The soil to be put in the polyethylenc
bags will be prepared. Varying with the species of trees,
usually a mixture of soil, sand and compost will be used.
Transplanting of young seedlings: Young seedlings will be
transplaated in soii-filled polyethylene bags.

In addition, shading, watering, weeding, root cuiting, insect
killing and prevention, hardening and other operations are
necessary.



@ Number of required seedlings

@ Nursery
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The number of required seedlings to be used is calculated on the
following basis. An example from Model Areas is given below.

Land use improvement Calculating basis

program
Forest Improvement 18% of planned area for enrichment planting and
Programmes 1 and 2 planting distance of 2m X 2m
Grass land Improvement | 100% of planned area and planting distance of 2m
Programme 3 X 2m
Grassland Improvement | 100% of planned area and planting distance of 10m
Programme 2 I x10m
Farmland Improvement 10% of plannedarea and planting distance of Sm x4m
Programine 2

In establishing the nursery the following points should be

considered.

a. Water avaiiability, topography, accessibility, etc.

b. The nursery of a large scale need not be considered, and the
nursery of a small scale in the vicinity of the farmhouse is
favorable.

¢. For obtainment of the site, the best suited one will be selected
through discussion with the inhabitants.

d. The nursery will be designed to meet at least the following

conditions.
{(a) Fences: To prevent ingress of animals.

(b) Working paths: Used for transportation of seeds and
seedlings, watering, weeding and other management and
maintenance operations.

{c) Water fank: For water make-up in the dry season. Simple



one is desirable.
(d) Seedbed: Im % 10m, as a standard, to be adjusted as
necessary.

c. In addition, soil storage yard, working yard, etc. are also
required.

f. Moreover, seedbeds, ctc. should be well drained, and care
should be taken to avoid root rotting, etc.

T



(4) Proposed Plant Species List
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A list of the species of trees and grasses to be used in the land use
improvement plan and erosion control plan is prepared based on
available information and interviews conducted in the field.
Adjustments have to be made by taking into consideration the specific
site conditions when introducing plants as mentioned in Table 27
into the Study Arca.



P
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Table 27 Proposcd Plant Species List

A. Grasses and spall legumes

Aititude | Propagation
Local name Botanical name Hain use
{m) gethod
up to E
Anliso Thysanolaena saxima cullings {good ia soist
2, 000 sites)
. up to E{also for
Babiyo Eulaliopsis binata cultings/seeds rope § paper
1,500 saking)
00— .
Bansa ghans Eragrostis tenella cuttings/seeds | E
1, 00
Clover up Lo
Teifoliva sp. cuttings/seads | Fo. S. B
(legume, exatic) 2.000
uw ko
Pangre khar Cyzbopegon pendulus seeds E
1,200
Despodium up to
fesmodive distortum cultings Fo, S, B
{legune, exotic) 1, 800
. up to .
bhonde Neyrandia reynaudiana cuttings/seeds | E
‘ 1, 500
up Lo E (good for dey
Xans Saccharue sponfanzua cuttings § severe sites)
2,000
up {0
Katara khar Theaeda sp. cuttings E
2,000
. uw lo E
khar Cymbopogon microtheca cuttings/seeds | (also for
2,000 reofing)
. up to
khus Vetiver zizanioides cattings E
i, 500
Note : (D Sources : -Agreforestcy Systems and Praciice in Mepal, Farest Research &
Sucvey Cealre.
-Big-engineering Information (Lists of Species), Dep!.of Roads,
HWG Covernaeat, 1996,
-lakerview 'nlh DOSC staff and local inhabitanls.
-Lists of “Recommeaded Species for Vegefalive Measures in Soil
Conservatwn provided by CDEWCP.
@ Main Use : (E:Rrosian controt){Fu;Fuelwacd)(Fo:Fodder}(S:Soit improvement}

T Tisber)
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Grasses and small legumes

. AMtitude | Propagation
Local name Botanical nase Main use
{m) sethod
Kudze 500- )
Pueraria lobata cullings Fe., S
(legume, exotic} 1. 300
Wolasses . up to
. Metini minvtiflora cullings/seeds | Fo
(erotic) 1, 800
up {0 )
Musekharuki Pogonatherva sp. ‘ cuttings E
2, 500
Yapier ug to
. Pennisetum purpurevs cutlings E. Fo
{exotic) 1, 750
up io
Narkat Arundo clonax cuttings Fencing
1, 500
Padang bass Himalayacalamus 1,900 . % (also for
(smll size . cuttings making baskets
bzmboa} hookerianus | 2,500 t roofing)
Arunduella T00—
Phurke cuttings/sceds | E
nepalensis 2,000
900 —
Rato Kang Frianttus rufipilus cuttings/seeds | E
2, 200
800--
Salimo Khar Chrysopogon grylles cuttings/seeds | B
2,000
Selaria 500 -
Setaria ancaps cuttings/seeds | Fo, E
{exotic) 2. 500
Neyraudia w to .
Site cullingsfseeds | E
arundinaces £, 300
Stylo Stylosanthes S00—
. . cottings Fo
(legume, exotic) guianensis 1. 500
Tite nigalo bans | Dreparostachyua 1,000~ E .
(saall size . cuttings (alsa for making
bazboo) intermediua 2,500 baskats, ele)




B. Shrubs and small trees

Aftitude Propagation
Local came Botanical name Hain use
{m) ee thod
Ainsely SL000— .
Rubus ellipticus seeds/cutlings | E
{therny) 2. 500
1, 000 — cash crop
Alainchi Btettaria cardomomum seeds
2,000
up to E
Amala Phyllanthus eablica seeds (also fruits are
1, 500 ediblel)
up to Fruit
Aaba/ambak Psidium guyava seeds producing
2, 000
Areri . 00—
(thorny lree up | Acacia pennata seads E
to 5w high) 1, 500
up Lo E
Assuro Adhateda vasica cullings (leaves good for
1,000 compost making)
vp to E
Baiash Salix telrasperaz cuttings (specially good
2, 700 in wet sites)
Ban chutro 1, 500
(itherny shrub up | Berberis laristata seeds E
to 5@ high) 3,009
Bhui katahar up to E{aspecially
Ananas CoDAtuS cutiings for planting
(Pineapple) 1, §00 aleng ferraces)
500 —
Bhujetro Bulea ainor Direct seeding| E
1, 500
up {0
Dhanyero ¥eodEordia Erulicosa seeds E
1,500
Colebrookea up to
Dhusun . seeds E
opposttifolia 1, 000
1,500 - .
Ghangary Pyracantha crenctala cullings £
2,500
Kera . up to Fruil producing.
Musa paradisiaca (specially good
(Banana) 1,360 Root suckers for planting ia
gullies). E

~ 114 -

Shrubs and ssall trees
Kattuke up to E
Agava americana Rool suckers (ridely used for
{large caclus) 2,000 fencing)
Indigofera up to
Keraukose seeds E, 3
atroturpurea i 2,000
. up to
Kimhu Morws alba cuttings/seeds | Fo
2,000
up to . E
Kunyelo Trema orientalis cuttings/seeds | (gaod on stony &
1, 500 dry sites)
Mesquite up to
. Prosopis juliflora seeds {good on calcar-
(thoray, exatic) 1,600 eous soils)
. up to E
NilKanda Duranta plumier cuttings/seeds | (used for making
1, 500 tedges)
Rahar up lo
(Fast grosing Cajanus cajan seeds S
leguae) 1, 500 ‘
. up to E
Saruwa/bihaya Ipomoea fistulosa cutlings (Fill stopes
1. 500 only
up to
Simaii Yitex negundo cuttings E. Fu
1, 750
. up to
Tilka Wendiandia puberula sezds E. Fu
1, 500




. Bamboos

Altitude Propagaltion .
Lecal npage Balanical pame Main use
{m) melhod
Choya/taea Dendrocalarus 360~ . E. construction,
bans(heavy bran- clum cottings | basket making
ching) haailtonii 2, 000 ete,
Dhanu bans up to .
Baabusa balcoos ”
(heavy branching) i, 600
Kalo bass Pendrocalamus 1,200 . .
(keavy branching) hookeri 2, 500
up to .
Mal ban Bagbusa mutans ”
) 1,500
Nibha/ghooi/lyas | Azpelocalamus 1, 200~ . .
bans patellaris | 2,000
up Lo
Tharu bans Basbusa rutans - ”
1. 500
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D. Largs krees

Atitede Propagation
Local naee Botanical name Main use
(m) sethod
Acacia up to E. Fo,
Acacia auriculiforaig seeds S (grows wetl
{exotic) 1, 000 in severe sites)
Ampfaap up Lo Fruits,
Mangilera indica seeds
(Mango) 1,200 Fu
Lazerstroemia up to
Ashare phul seads E
parviflora] 1,200
vp to E
Bakeno Melia azedarach seads {grows fast ia
1, 300 deep soils)
2,000—
Bange kath Populus ciliala cuttiags T, Fu
3,000
500 -
Champ Michelia champaca seeds T. E
1, 500
: 9n—-|
Chilaune Schima wallichii seads T, E
2,000
. up to
Dabdabe Caruga pinnata seeds/cuttings | F o
1,300
Dhale 900 -
Castanopsis indica seeds (also seeds are
Katus 2. 900 edible)
9{}0_
fudhilo Ficus neriifolia seeds Fo
2,200
Ipil iftil(p.rone up to
to pest attack. |} leuczena leucocepha!d seeds Feo. E
Mixed planting 1,500
prefered)
up to
Jamwn Syzygium cuaini seeds T, Fu
1, 600
l.)p to
Kadam Anthocephalus cadaaba] 0 seeds T. Fu
1,000




Large lrees

500~
Kagati Citrus aurantifolia cutlings Fruoit
1, 500
up {0
¥alo seris Albizia lebbeck seeds T. Fu
1,200
ep to .
Kaura ficus lacer cultings Fo, T
1,600
Khaayy up to
Ficus cunia seeds Fo
{khosro) 2,000
00—
Khari Celtis australis seeds T. Fo
2, 400
Quercas 1,700
Khashru seeds T, Fu
segecarpifolia 3,600
up lo
Koiralo Bauhinja variegata seeds Fo
1, 500
up to .
Kutpero fiksea monopetala seeds ¥o
‘ .1, 600
1. 200—
Lankuri Fraxinus floribunda seeds T. Fu, E
2,100
Musure Caslanopsis 500 —
seeds T. Fu
Katus tribuloides 2,300
wp to
Nebbaro Ficus roxbucghii seedsfcutlings | Fo
2.500
Okbar 1,200 - .
Joglans regia seeds/grafting | froit
(valnal) 2,800
500 ornamental,
Paiys Prunus cerasnides seeds
2. 400 E
1,000-
Palle katus Castanopsis hystrix seeds Fo
2, 500 ]

Large trees

1, 00—
Fhalaat Quercus lamsilosa seeds T, Fu
2, 800
. $G40 ~
Phaledo Brythrina sp. seedsfeuttings | Fo
3. 000
Rani{khotay)} 500 -~
Pinus roxburgii szeds T, Fu
Salla 1,930
. ) 830~
Rato siris Albizia julibrissin seeds T. Fu
3,000
up ta
Sal Shorea robusta seeds T
1. 600
up to
Sissaw Paibergia sissco ! 400 seeds/euttings [ T, Fu
4
500—
Suatala Citrus chyracacrpa cultings Freit
1, 500
up to
Tanki Bavhinia purpuria seeds Fo
1,600
uvp {0
- Tooni Toona ciliata seeds T, Fu
1,760
900 -
Ulish Alnus nepalensis seeds E. Fu
2.709
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{5) Erosion Control Plan _l;uenb‘nn of l“rjtﬂ]

Surface waler
. . drainage ]
{Objectives) — —I(‘hanneluovk ]
.y . . 1 T8 Wl
To mitigate erosion hazard, reduce the damage from sediment et Crosed & opea conds
g , g
} i y ivity, Grosndwares | |
disasters and improve land productivity Groond: _@
® Plan principles -
. . . Control woek "{ Dranage well |
a. Landslldg, gul!y erosion and bank erosion sites with | %ﬁ;l?‘:ifh | S
conservation objects nearby should be the plan targets. ofcases) L_J

b. Conservation objects could be mainly farmlands, roads,

Removal of sof mas:
footpath and houses. S etocm af R l
.o . . Mechanical - _" :
¢. Priority for treatment should be given to those sites that are Imm‘mwm siope
. - b{ Embankment !
located on high and medium hazard zones.
d. Simple and low cost structural measures, the material for -
. . N . - . Increose of —-[Surface&ground’waszrdmnage ‘—I
construction of which is available in the community and can | oeent ] |
be constructed using simple techniques, should be planned. ofsiting TP T r— ]
Also regarding the treatment plan of large andslides, possible {Markering of s and shie miss)
options have to be explored. { coner A]
N . Coesofidation dam, lateral wivk
¢. Structural mecasures have to be accompanied with _
bioengineering measures to improve the site environment L frevcmionof L Resctment spur dike |
and to produce plant material for use by local inhabitants. e oo trvreome |
® - Countermeasures for landslide control and prevention A S |
Paeventive work —
Generally, practicality of treating a landslide is based on gt et [P
‘identification of causes, depth of failure, environment of the site Dhop s ‘[E
(including presence or absence of conservation objects and their —
value) and the availability of human and financial resources. Fig. 21 Types of Mechanical or Structural Countermeasures for

Landslide Control and Prevention

a. Considering the immediate causes of small scale landslides,
which are mainly a weak geology, concentration of surface
run-off from upper fields, steep slope, etc., a mixture of
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struciural measures to divert surface run-off and stabilize
the landslides, and bio-engineering measures to control
secondary erosion of the scar, improve the site environment
and provide a source of income for inhabitants have to be
planned.

In view of the causes of the large landslides, which are mainly
geological structures and groundwater, their prevention and
rchabilitation will require major engineering undertakings
such as construction of large structures, treatment of
groundwaler, etc. the implementation of which will require
special skills and large investments. Therefore, simple
mitigafion and monitoring measures, applicable at the
community level have to be planned to prevent further
enlargement and expansion of these landslides. Mechanical
or structural countermeasures will be adopted from what is
mentioned in Fig. 21.

Taking into consideration the financial and human resources
conditions of the local inhabitants affected by landslides,
condition of conservation objecis and inaccessibility of
affected sites, from among the steuctural countermeasures
of Fig. 21, those items the application of which is judged to
be practical in Study Area are:

(a) control works such as prevention of infiltration and
channel work for surface water drainage and

(b) prevention works such as construction of retaining
structures made of loose stones or stone-filled gabion
check dams.
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@ Gully erosion

a.

b.

In principle, for efiective control of gully erosion in arcas
which have heavy rains, such as Study Avea, the following 3
methods could be applied.

Criteria applied for selection of control measures for various
portions of a gully could be those established by the FAO
{(Conservation Guide 13/2, 1986) for continous gullies of up
to 20 ha watershed area, up to 1,000m channel length and
less than 35 degrees channel gradient.
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(a) Improvement of gully watershed to reduce and to
regulate the surface run-off.

(b) Diversion of surface water above the gully area to direct
surface run-off away from gully head and discharge it
safely into natural and stable streams.

(c) Stabilization by a combination of siructural and bio-
engineering measures.

{a) Diversion ditches are cslablished above the gully heads.
The ditch cross-section could be decided after survey of
discharge and topographic condition at the
implementation stage but should be designed to have
sufficient capacity to drain maximum ran-off. To prevenl
scouring of the bed and sides, the channel should be
stone-paved or grassed.

(b) The upper portions of the main gully channel and branch
gullies could be controlled by constructing bamboo or
log check dams (depending on the availability of
material) and loose stone check dam. Bamboo or log
check dams are temporary structures and are estimated
to have a life-span of 3-4 years under the climatic
conditions of Study Area, are less expensive and easy to
built and maintain by local user’s group. They are



C.

The lower parts are treated with loose stone or bouldert
check dams.
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intcnded to stop channel and lateral erosion of gullies
by reducing the original gradient of the gully channel,
diminish the velocity of water flow and the erosive power
of run-off. Also these structures hold soil and moisture
in the bottom of the gully and therefore tree seedlings as
well as shrubs and grass cutlings can grow in gullies
without being washed away by flowing water. This will
help the establishment of a permanent vegetation cover
in a short period of time.

At a stable point in the lowest section of the main gully
channel, a gabion or cement masonary check dam could
be constructed. Spacing between the check dams and
therefore their number is determined according to the
compensation gradient of the gully channel and effective
height (minus foundation depth) of the check dam.

All structural measures should be accompanied with bio-
engineering measures such as planting of grasses, shrubs
and trees which will begin after structural works are
completed. Choice of fodder trees have to be left with
the user groups.



Guily branches

Serics of loose slone or
stone filled gabion const. 2o

Fig. 24 Gully Control with Bioengineering Work and Simple
Structural Work (An Example)
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@ Bank erosion
Revetments and spurs, built using stone-filled gabions, are usually
the main countermeasures applied for bank erosion control.
Riparian vegetation belt as a bio-engineering measure should be
introduced along the affected streams for bank protection.
a
§
Y
A i !-’-"(;:»
v, : ;
k ".' Mean flood level
el v
v A7
¥ ¥ & Mean water level v
(8] v . L ¥
M Revetment of ¥
5‘/ ¥ ¥ gabion or fiprapping ¥ ¥
7 ¥
A ¥ e @ Forest wes Py Y A
g " % ' O Fodder of fuckwood troe v
3 A Fruit tres M ¥ ¥
o ¥ ® ¥ Grass or shrub lines . ¥ Q
F——2 m——4 e ——
Ripariaa belt
Fig. 20 Revetment and Riparian Belt Design for Bank Protection
(An Example)
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(a)

(b}

(¢)

(d}

The riparian belt will be effective in adjusting and improving
the river environment as well as binding the soil by means of
root system. Moreover, the riparian vegetation will assist focal
life by providing fodder, firewood, etc. Also the presence of the
belt along streambanks witl reduce the velocity of overflowing
flood, thereby reducing the damage to crops.

A 4m wide strip of }and on both sides of the banks (2m along
each bank) could be planted with forest, fodder, fuel, and
where possible, fruit trees. The forest trees could be Delbergia
Sissoo for low elevation (under ,0600m) areas and Alnus
nepalensis for high elevation {over 1,000m) areas.

As an incentive, all seedlings could be provided and the
choice of fodder, fuelwood and fruit trees should be given to
farmers on whose land the riparian belt is going to be
established. Actually a riparian belt should be more wider,
for example, 50m or 100m to be effective, bul considering
the scarcity of land in the Study Area it’s highly unlikely
that local farmers will agree to the establishment of a belt
wider than a few meters. Thus a belt 2 meters wide in one
side have to be a beginning step and in the future it could be
expanded with the agreement of local inhabitants.
Bio-engineering measures such as the creation of riparian belts
alone may not be enough for bank erosion control because the
plants may not be firmly established before the time a strong
flood occurs. Therefore, for an effective bank erosion control
and prevention structures have to be constructed but in

combination with bic-engineering measures such as riparian
belts.



(6) Improvement of Living Environment Plan

The most important issue from the viewpoint of ensuring the
development and continuity of programmes designed to achieve
watershed management is an accurate understanding of and voluntary
and active participation of people in the projects. For this purpose,
first the living environment of the people have to be improved
according to their needs, and based on it, watershed conservation
could be conducted.
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In Mode$ Areas, the following improvement measures were proposed
for issues which were of strong concern or for which there was a
strong need among local people.

The construciion or improvement of roads and footpaths was
examined from the viewpoint of soil conservation. A proposal was
made in regard to the possibility of constructing new roads.

The construction of suspension bridges is important to improve
the access of local people. Coordination between communities
will, however, be essential.

As the supply of drinking water (installation of water tanks and
pipes) involves the question of local water rights, proper surveys
and coordination are necessary.

In the case of the repairing of ponds, proposals have (o be made
from the viewpoints of run-off conservation and their use as
drinking places for livestock. _

In regard to community rice polishing and flour milling facilities,
carefu} examination of the question of the distribution of operation
profits will be necessary.

Planning of the construction or rehabilitation of irrigation
facilities have to be conducted in the form of conservalion
measures around irrigation channels.

The use of improved fumaces and biogas will not only contribute to
the conservation of forest resources but will also tead to a reduction
of the firewood collection time and the cooking time of women.
Health and hygiene, etc.



@© Trail improvement programme
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a.

b.

Tatget sites

Improvements in terms of stone paving as well as provision
of drainage facilities are necessary to contro} surface run-
off, and therefore, erosion of the trails and their surrounding
areas, which will facititate a smooth use of the trails by local
inhabitants. As the potential of occurrence of slope failure
and erosion is high in high hazard areas, trails running in
these areas as well as trails having steep gradients of 15
degrees or more {(could be measured on topographic maps)
will have to be the subjects of improvement.

Contents

Cross-drains 15-20cm wide and 10-12cm deep could be
constructed every 30-50m. Stone paved side drains 30-40cm
wide and 20-25cm deep with drop steuctures in every 30-
50m could be constructed, specially where a trail crosses
heads of streams. The (rails should be paved with stones.



@ Road improvement programme

Improvement of feeder roads is nccessary for the smooth
implementation of a plan and for the promotion of local economy.

Interceplor
dich

- Cut slope

¢ Crowned surface

. 0.5m 0.5m0.5m

XUR. 2y
|| 4~5m L ©
I .

Open top culveris and drains

Fig. 30 A Typical Mountain Road Cross-section and
Run-off Draining Facilities
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a. Targets sites

Roads running on steep hillslopes where gullies and rills
developed on their surfaces, and roads the cut and fill slopes
of which are unprotected. Also the roads requiring drainage
facilities and surface improvements.

b. Improvement contents

{a) In feeder roads located in valley floors or relatively flat
areas

i The existing drainage ditches have to be improved
by clearing them of deposited material to prevent
plugging and to facititate the flow of run-off water.

it Where drainage ditches do not exist, ditches 0.5m
wide and 0.3m deep have 10 be built on both sides of
the roads.

iii The roads have to be paved with 10cm to I Scm deep
layer of gravel and maintenance have to be carried
out regularly.

{(b) Roads running on steep hillsides

i These roads could be improved according to the
specifications of mountain roads (4-5m wide and 20-
30 km/hour vehicle speed) as meationed below.

ii In case of a lack or insufficiency of gravel paving
traffic will cause ruts to form, channelling run-off
water longitudinally down the road.

iii In mountain roads water flowing in ruts could easily
obtain high velocities, causing erosion of the road
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surfaces. To prevent this to happen, road surfaces have
to be paved with gravel 10-15cm thick.

iv Laterat drainage have to be conducted by crowning
or by in-or out-sloping (3-5%) of road surfaces.
longitudinal drainage have to be conducted by
constructing side ditches and cross-drains. Side
ditches could be 0.5m wide, 0.3m deep and stone
paved with drop structures every 20-50m.

v Cross-drains 0.3m wide and 0.3m deep have to be
constructed. Either logs or stones could be used or
open culverts could be built. Culverts could be slanted
at 30° downslope to help prevent plugging. The
gradient in order for cross-drains to be self-cleaning
should be 4% or more, Spacing of cross drains depend
on road grade, surfacing material, rain intensily and
slope. Here a spacing of 10-50m is proposed,
depending on actual ficld situation.

vi Road surface grade have to be 8% and the maximum
could be 12-14%. Curve radius have to be more than
12m {o facilitate a smooth flow of the traffic.

¢. To carry out the abave activilies user's groups have to be
organized.

d. Cut and fill slope stabilization (planting activities).
e. Examination of possibility of construction of new roads.

(a) When examining the possibility of construction of
new roads in the Study Area, special attention should
be paid to the existence of severe natural conditions
such as fragile geology, high rainfall and mass
movements such as landslides, etc. as well as to
construction cost, post construction maintenance, eic.
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@ Construction of suspension bridges

As the lack of access hinders the transportation of fertifiser and
farming products, suspension bridge construction will have
important meaning for local life.
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(b) Local inhabitants indicate a strong desire for the
improvement of the existing roads as well as for the
construction of new roads which can function in al}
seasons.

{c) The construction of new roads should be undertaken
after careful and detailed surveys and evaluation of
a road's impact on social as well as natural
environments.

a. Target sites and improvement measures

Sites to establish suspension bridges are selected based on
people's needs.

(a)

(b)

{©)

(@

There is a possibility that the construction of new
suspension bridges will cause a clash of interests between
comimnunities and a socioeconomic gap between areas
enjoying such bridges and other areas. There are,
therefore, many problems to be solved prior (0 the
implementation of such a project.

Accordingly, a careful approach is required to the
construction of suspension bridges with the coordination
of local people and the relevant VDC and district
authorities and examination of the problems between
communities, the project cost and other relevant issues.

From the viewpoint of the construction cost, small bridges
can be constructed by local people themselves while the
construction of large bridges requires the form of a district
or even national project.

For design and planning standards established by Dept.
of Roads are used.

b. User's groups are otganized.
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@ Improvement of water source areas of permanent springs

To ensure a continued and sustainable supply of water from
permanent springs, measures should be taken to improve the
forest conditions in the water source areas of the springs and to
protect the source areas against fire, grazing and cutling.
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a. Target sites and improvement measures

(@)

®

©)

Where a spring is located in non-forest arcas such as
paddy land, sloping terraced land, grassland, etc., from
the spring source an area 50m in radius (approx. 0.8ha)
could be fenced and planted with a mix of {orest, fodder
and fuelwood trees, This area should be protected against
fire, grazing, grass cutting and tree culling. After the trees
grow and the crown is closed, utilization of branches as
fuelwood and fodder could be allowed.

Where a spring is located in a forest having a crown
density of 10-40%, or in a shrub land, from the spring
source an area 100m in radius (approx. 3 ha) could be
fenced and protected against fire, grazing, selectlive as
well as clear cuttings. After a period of 5-8 years—
depending on the forest and site conditions this period
could be shortened or prolonged—when the canopy
cover of over 40% is achieved, utilization of tree
branches as fuelwood and fodder could be allowed.

Where a spring is located in a forest having a crown
cover of 40-70% or >70%, an area of the same size as in
b. could be protected against fire, grazing and selective
and clear cuttings.
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® Supply of drinking water

Some 60% (65% in the rainy season) of the population, for
example, in the Modet Areas receive drinking water through piped
supply and local people show strong interest in the supply of
drinking water. A piped water supply is convenient in that people
can oObtain water near home, resulting in a reduction of the
women’s waler fetching workload. As such, all communities
indicate a strong need for this type of water supply.
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b. Incentives, management and maintcnance

{(a)

(b)

As an incentive for local inhabitants to cooperate in waler
source area protection, pipes could be extended to their
communities to provide drinking water or irrigation
water for small size farmlands.

User's groups have to be formed and protection, planting
and all forestry operations have to be conducted under
community forestry. The activities could be carried out .
for at least a period of 10 years, after which they will be
reviewed and with the cooperation of local inhabitants
protection area sizes could be increased.

a. Target sites and improvement measures

(a)

()

When the laying of clean water supply pipes in response
to the needs of local people is planned, it is necessary to
determine the priority among similar projects based on
a precise understanding of the local conditions, including
the state of water use, elc.

Target sites for water supply installation will commence
in those places with a serious water shortage in arcas
where there is strong interest in watershed conservation
on the part of local people.
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® Repair and new construction of conservation ponds

Conservation ponds play the dual functions of conservation to
prevent soil loss and the provision of drinking places for livestock.
The design conditions and drainage requirements for the repair
or construciion of the ponds from the viewpoint of conservation
have already been described.

Conservation ponds play a significant role in controlling harmful
insects for livestock, particularly water buffalo, while they are
used as drinking places for other livestock.
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User's groups and maintenance

In addition, the following conditions should be set for local
people and user groups.

- Compulsory conservation of the headwater area
- Compulsory maintenance of pipes and water tanks by users
- Establishment of user groups to establish rules, ete.

Meanwhile, to avoid conflict between communities living
in upstream water source area and those living downstream,
it is necessary to obtain their full understanding regarding
drinking waler supply programme. In addition to assistance
for the programme, coordination with the VDC, DDC and
Department of Water Supply will be required.

- Targets

The target could be to establish one reservoir in each ward,
the final decision however have to be made in accordance
with the needs of local people and the level of stock raising.

Improvement contents

The followings are proposed as guides when chosing sites
for construction of new ponds and pond dimension.

(a) Avoid the site on a slope where tension cracks, subsidence,
deformities, old or new landslides and active gullies exist;

(b} Avoid the site on a slope containing unconsolidated soils
and highly weathered rocks;

(c) Sites where there is a break in slope and the land is
relatively flat and contain clayey soil are preferred for
constructing a new pond. The sizes could be considered.

(d) For rectangle shaped pond:

Depth : 1.0-1.5m



o

£

Joint rice polishing and flour milling facilities

It is one item which is high on the local inhabitants needs list,

Construction and Rehabilitation of Irrigation Facilities

The existing irrigation facilities are fairly well maintained,

showing a positive attitude towards khet land by farmers.
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Width : 5.0-10.0m
Length: 15.0-20.0m
(¢) For circular shaped ponds:
Depth : 1.0-1.5m
Radius : 3.0-6.0m

(0 The ponds could be constructed using wet masonry
(stones and cement) and their bottoms will not be sealed
off to facilitate gradual infiltration. However, since
infiltrating water may increase pore water, which in turn
increases slope failure hazard, careful attention should
be paid when selecting the site.

(g) Asanumber of ponds built by local inhabitants or related
organizations already exist in the area and these could
be used for storing run-off. In Model Areas construction
of approximately 1 new pond per ward was propesed.

Reduction of working hours and cost of flour milling.

User groups have to be established to operate and maintain
these facilities.

Coordination with the related organizations is required.

The relevant programme must be prepared after careful
examination of the site conditions and the question of water
rights, etc. regarding the subject sites. Proper coordination
with the agricultural office and irrigation office is essential.



® Improved furnaces and biogas

It is hoped that improved furnaces and biogass will be widely
used in the future.

Health/Hygiene

Poor health leads to the stagnation of local people’s participation
as it can reduce not only the efficiency of the workforce
conducting watershed conservation improvement work but also
the level of local income.
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b. Inregard to the DOSC, conservation around channels will
be the main issue,

¢. Planting near new irrigation facilities and conservation

measures near intake points should be conducted on the
initiative of user groups.

d. Local people, who will be responsible for the implementation
of the programme, should be made constantly awarc of the
importance of watershed management upstream.

a. Introduction of improved furnaces arc attempted based on
the examination of people’s needs and customs.

b. Inregard to biogas, its use at high altitudes is not particularly
efficient and, therefore, its use in the Study Area should be
carefully examined.

a. The present health centre buildings should be repaired through
the establishment of user groups with a view to improving
the living environment.

b. Compulsory planting around these buildings will also help
to improve the awareness of local people of the importance
of watershed and forest conservation,



id Toilets

The construction of toilet facilitics will improve the sanitation
conditions for local people and remove the causes of various

diseases, resulting in an improved sanitation leve! for the whole
community.

42 Education

As the level of education is closely related to the level of
vnderstanding and the level of cooperation for watershed

conservation projects, appropriate improvement measures should
be examined.
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. While it is normally preferable to locate toilets near houses,

the drainage conditions in the surrounding area and possible
adverse impacts downstream should be taken inte
consideration when deciding the sites. In the future, the needs
of local people and environmental impacts should be
carefully considered when conslructing new toilets.

. The understanding of local people that the construction of toilets

has important implications vis-a-vis not only public hygtene
but also the water quality in the entire watershed is essential.

Literacy education for women have to be thoroughly
implemented to improve the status of women (requiring a
positive understanding on the part of men).

The local tevel of education should be improved through
the proper maintenance of school buildings and the
distribution of teaching materials. User groups have to be
established for building maintenance and their active
participation in school nursery and forest conservation
schemes have to be encouraged.

Environmental education should be provided to facilitate
understanding of the importance of watershed management
among local people.



S

(7) Income Generation Plan

The income generation programme intends to improve the income
of tocal people to enable the purchase of foodstuffs, a sufticient supply
of nutrients for farmland, the purchase of alternative energy and the
alleviation of the excessive workload of women, etc., all of which
should have a positive effect on forest and watershed conservation.

Another aim of the programme is improvement of the living
environment for women and occupalional castes in view of
development throughout the area. Improved income will empower
local people in terms of their efforts to improve their living
environment and their involvement in soil conservation projects, It
will become possible for local people to set up a fund to assist the
continuous implementation of programmes.

@ Farming products/flivestock

The cultivation of cash crops is the quickest and most effective
method of improving the income of local people and obtaining
the understanding of local people.
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a. At present, the following crops are cullivated to generate

income.

Kaski District

Parbat Distsict

ginger, potatoes, cavliflowers, cabbages,
pulses, apples, peaches, plums, langecines,
tea, coffee, vegelable seeds, Lapsi

ginger, rocta {Edgeworihia chrysantha),
coffee, napiar grass, tangerines

b. The cooperation of the agricultural office is required with a
view to facilitating the understanding of local people,

¢. Ttisessentiat to conduct a full market survey and a survey
on the intentions of local people.



d. Inregard to improving the awareness of local people of the
importance of watershed conservation through income
generation, it is important to improve the understanding of
local people of the following connections.

{a) Cultivation of potatoes ~» supply of compost — livestock
fodder — conservation of forest resources

(b) Bee-keeping —> preservation of honey resources —
growth of flower-bearing plants and trees —
conservation of forest resources

(c) Cultivation of rocta in forests — forest conservation

e. Although the raising of goats is said to have adverse
implications vis-a-vis conservation, appropriate breeding
contro! can prevent forest degradation. Moreover, the
problem of feeding goats can be presented to local people to
improve their awareness of the importance of forest
conservation. It will be necessary 1o obtain data on fodder
required for goat raising.

@ Small-scale processing industries

One way of obtaining cash income for local inhabitants is through
small-scale processing industries. Generally, currently, there is
little demand for processed foodstuffs. However, the situation
could change with progress in markeling in such areas as Pokhara,

a. Asbamboo is observed in many locations in the Study Area,
there should be a sufficient supply of bamboo for bamboo
work. If bamboo work is to be conducted for self-
consumption, the training of technicians, etc. will be required
for the proper selection of materials and the improvement of
processing techniques.

b. Local woodworking includes handicrafts, furniture making
and sawing.
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® Creation of employment opportunities

Full-time farmers dominate the population in both Kaski and
Parbat districts. Creation of local employment will hopefully
improve the situation of a population outflow to seek jobs outside
home areas.
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For the expansion of sales outlets in this field, it will be
nccessary to improve access to and to develop the markets
in Pokhara (particularly souvenir shops).

Further requirements are the establishment of producer
groups of bamboo work and handicrafls, i.e. user groups of
forest resources, to provide marketing information and to
organize technical training courses. In this regard, it will be
essential to remind producers (users) of the importance of
forests as a supply source of raw materials and also to prepare
programmes, including a programme which makes planting
after the felling of trees to oblain raw materials compulsory.

The active development of the small-scale processing
industries will possibly lead to an expansion of communal
forests, producing new jobs for watchmen. Further
employment opportunities will include those for engineers
specialising in erosion control work and for the transportation
of cash crops.

The day-to-day exchange of information with related
organizations is necessary for the creation of employment
opportunities, treating this issue as not only one which aftects
local people but one which also relates to forests and
environmental conservation through local development.



(8) Extension Plan

Extension activitics are intended to provide incentives for local people
to take the initiative in watershed and forest conservation and should
not be simply the top-down conveyance of the importance of
environmental conservation. The mutual exchange of information
between extension agents and beneficiaries must be ingredicnts of
the plan and implementation processes. In fact, extension activities
and plan implementation cannot be separated in the field. The
extension and training programme for local people, NGOs and field
agents is described below.

@® Local people

The emphasis of the programme should be placed on the socially
weak, women and the poor who are in fact the most closely related
to the use of forests.
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As local people have a strong interest in cash income and
road improvement, these needs should be incorporated in
reforestation and soil conservation programmes.

Extension activities should avoid the busy farming season
and any pericd with a high concentration of other necessary
work as much as possible.

The benefits for local people participating should be clearly
established together with the benefits for other communities.
Key persons should be selected from among local people
and these persons should be used to encourage the active
participation of farmers in various programmes.

Literacy education and environmental education in schools
should be actively promoted to enable local people to
undersiand the objectives and significance of programines.
The patticipation method should be clearly shown to create
the opportunity for free participation.
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@ NGOs

The present manpower of the DOSC, which is responsible for
watershed conservation and soil conservation activities, will find
it difficult to ensure the smooth implementation and maintenance
of projects. The role of NGOs as partners of DOSC is expected
to increase in the future.

@ Field agents (DSCO Staff)

In regard to the number of agents, it appears difficult to increase
the present manpower level of soil conservation offices given
the national policies of administrative rationalisation and
decentralisation. It will, therefore, be necessary to improve the
technical abilities of agents even if their number remains small.
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Any extcnsion aclivity should always incorporate an element
of reminding local people of the necessity to try to be
independent based on self-help efforts instead of relying on
external assistance.

The involvement of NGOs in naticnal projects and foreign
aid projects has been very active and NGOs have rich
experience of projects with strong implications for local
inhabitants, including watershed management and local
development projects.

When the mobilisation of NGOs, which have members with
various backgrounds, is intended, know-how on watershed
conservation, local development and the organization of
people is necessary.

To ensure the building up of such know-how, NGO staff
members should be encouraged to participate in technical
training courses and seminars and to learn socioceconomic
analysis techniques as in the case of DOSC staff members.
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It is necessary to improve the level of technical expertise of
agents and, therefore, their aclive participation in seminars
and workshops should be encouraged together with the
tearning of administrative and technical skills and
socioeconomic analysis techniques at the Extension and
Training Centre of the Department of Forestry.

As the Plan will be implemented using an integrated
approach, cooperation with other fields should be sought to
ensure a swift and effective response to the diverse needs of
local people.

It is true to say that the present means of extension are
insufficient as there is an inadequate number of vehicles and
motorbikes providing a means of transport for agents.
However, in view of the inadequate access in the area, the
frequency of use of these means of transport should be
reviewed in order to improve efficiency.
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() Integrated Watershed Management Plan Maps
+ To present a basic plan coveting the entire Study Arca '
+ To show measures to solve problems in the Study Arca

+ To provide abjective materials for judgement by the
administration and local people in relation to the nceds of the
latter

- 142~

@ Contents

Based on the principles described above, contents of the plan
maps should be as mentioned below.

a.

b.

Land use improvement programme for “forest conservation™
and "preservation of land productivity”

Erosion control programme for "mitigation of disasters, such
as landslides, etc.”

Footpath and road improvement programme among the
planned infrastructure development

@ Usc of the Maps

a.

The maps will provide basic material for policy decisions at
the VDC level.

The maps will present measures to solve problems in the
subject areas and will be used to coordinate these measures
with the VDC authorities.

The maps will be used to prepare the ward planning profile
which will be described later.

In view of the participation of focal people in not enly plan
implementation but also in planning, the contents of the maps
should not be treated as fixed conteats but as a reference for
the planning of programmes with the participation of local
people.



Pian Implementation Method

It is necessary to examine items @ to @, etc. in connection with the
implementation of each programme of the integrated watershed
management plan.

1 Implementation system
2 Plan procedure
3 Cost

(1) People Involved in Plan Implementation and Their Roles

For the implementation of the Plan, the project implementation body
(hereinafter referred to as the Project Team) will be established, in
which related organizations, including the Depariment of Soil
Conscrvation {hereinafter referred to as the Department of Soil
Conservation, etc.) and people involved in the implementation of
the Plan locally, including local people (hereinafter referred to as The following organizations and people, etc. will be involved in the
local people, etc.), will cooperate and liaise with each other. While implementation of the Plan.

the Project Team will mainly be composed of the Department of Soil
Conservation, etc. and local people, etc., NGOs and donor e -

organizations will join the Project Team when necessary. Project Team
Local People, elc. Departsnent of Soil Conservation, efc.
- Local People - Relevant organizations of the
- User Groups Govemment of Nepal
- DDC - Depantment of Soit Conservation
- VbC - {(NG(k)
- Ward - (Donor Ocganizations)

Fig. 31 Roles of Various Participants in the Plan Implementation




@
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Local People, etc.
Raisc local problems
b. Request the implementation of a programme(s)

¢. Formulation and implerentation of the implementation plan for
cach approved programme

d. Provision of manpower and bearing of the costs required for plan
implementation

Department of Soil Conservation, etc.

Dispalch of staff members, etc. to establish a project team

b. Provision of policy advice necessary for plan implementation
and payment of the necessary expenses

¢. Coordination with other related organizations for plan
implementation

Local people, etc. and the Department of Soil Conservation, etc. wilt
consult with each other on plan implementation mainly through the
Project Team.

At present, the Depariment of Soil Conservation has local soil
conservation offices in Pokhara and Kusma and also has local ranger
posts. To ensure efficient plan implementation and appropriate
communication with local people, it will be necessary for the local
soil conservation offices located in the subject area of the Plan to
dispatch staff members to join or assist the Project Team.



(2} Organizational Structure of Project Team

For the smooth implementation of the Plan, the Project Team will
consist of a team leader and those responsible for tand use
management, watershed conservation, wonen in development, tocal
development and general affairs as well as village extension officers
who will directly deal with local people, etc. on site. The
organizational structure of the Project Team is given in Fig. 32 and

the role of each team member is described below.,

POSC, DSCO Project DBC, VDC
Team Leader
Land use Watershed Women in Community -
management conservation development Development | | Administration Other fields
Community
exlension agent
3 Torest Surface — Infrastructure | H M ent
Social forestry ecosion anagemen
Grassland/ fncome
Livestock generation
- H;all!\ and 1 Personnel
- ygiene
Farmland/ Mass Literacy
Farming movement education

Fig. 32 Project Impl'ementalion System (an example)
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(3) Planning Unit

(4) Plan Implementation Period

(5) Cost Eslimation

AN
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Although for watershed management planning a watershed is the
planning unit, in fact the Study Area boundaries do not necessarily
correspond with those of natural watershed boundaries. Thus it will
be preferable for the plan to be implemented in an administrative
unit (VDC, etc.) in view of the smooth organization of local people,
budgetlary execution and management and maintenance issues.
Considering these matters, an administralive unit may be considered
as the planning unit. Moreover, careful attention should be paid to
implementation duration, cost, etc., by taking into consideration the
scale of a plan.

The plan period is established taking the plan size and its
implementation system, etc. into consideration.

Cost estimation have to be based on the standards established by
DOSC and related organizations.
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Initial Environmental Survey

(Objectivesy e

The initial environmental survey is conducted in accordance with the
flow shown below to determine the degree of impacts by development
actions (felling, conslruction of forest roads and afforestation, etc.) on
social environment (lives of local pecople and population, etc.) as well as
natural environment {topography, flora and fauna, etc.).

(1) Principles i

Environmental care is examined in accordance with Nepal’s
Environmental Impact Assessment Guidelines for the Forestry Sector
issued in 1995.

(2} Survey Flow

Survey flow is as shown in Fig. 33,
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I Establishment of Environmental Factors Subject to
Fact-Finding Survey

Fact-Finding Survey |

Establishnient of Environmental Impact Factors Subject to
Prediction and Assessment

l Clarification of Relevance and Degree of Impacl I——'

‘ Prediction and Assessment I——

4—[ Establishment of Environmeantal Coaservation Measures I

I

Establishment of Environmental

Conscrvation Targets

I Monitoring I

Fig. 33 Flow of Environmental Survey




@ Selection of environmental factors

Environmental factors selected in Model Areas are as mentioned
in the table below.

Table 28 Environmental Factors

Table 29 Actual Field Survey: An Example

Jodel Area
Ttem

Parbat North

[ -—klodel Area

tem

Parbat North

fem Reason for Selfection
Climate Itis necessary to establish tha rainfall amount, etc. to
estimate the erosion Jevel, ete. due to the Plan,

Topography and Changes of the local topography dugto the implementation

Geology of the Plan could cause tandslides, ete. o
Natwrzl | Soil The implementation of the Plan could cause sediment
Factors _ discharge.

Land Use and Changes of the vegetaton due to the imple meniation of the

Vegelation Plan coold cause sediment discharge and landslides, etc.

State of Erosion

Ttis necessary to reflect the curment state of erosion on the
Plan.

Social
Factors

Number of Households | Iis necessary to establishwhetheror nét any resetifement of
ang Population households is caused by the Plan or was conducted prior to
the Pian.
Industries The implementation of the Plan could affect tocal industrial
[T ... S ; e
Local Social The implementation of the Plan could affect the local right

[nstitotionsCustoms

to utilize forest {forest products).

Woater Use

The implementation of the Plan coald affect the existing
waler use.

@ Field Survey

For factors in the Study Area, actual surveys have to be conducted.

See an example from Model Areas.

Natoral Factors

Social Factors

Climate

The mean annual temperature and
annual rainfall at the Kosrea
Station are 22 0°C and 2,540mm
gespectively,

Topography

Hazard in Parbat North is mainly
linked 10 the geological struchure
#nd s0il properties. The hazard
frequency is high at nonth-facing
gentle stopes covered by colluvial
deposits. Many harardous sites are
tocated at the dip slopes. At these
stopes, many plane rock landshides
 and debris landslides are observed.

Geology

North facing gentle sfopes in
Parbat North are covered by
cotfuvial matecials. Many
hazardoos sites are Yocated at the
dip sfapes and show many plane
rock and debiois tandstide sites. A
stroagly sheared zone is Jocared
along the Phatebasthrust faoliand
an anficliaal axis passes through
Malyanpgdi Khota,

Sat

Dystric carabisols arz distribuced
on genile slopes. Drystric regosols,
are dominant at steep slopes while
dystric Jeptosols are dominant at
cliff and rocky sites. Haplic
luvisols and haplic alisols are
distsibuted at ofd river tecroces.

Land Use and
Vepetation

Sloping terrace fand is the mast
prominent dand use category
sccounting for 46%, followed by
forests {2990, paddy Relds (17%).
grasstand {5%) and atiuvial faas
(%), The area of medivm
cultivation ratic (42%)is
extremely high.

State of
Erosion

Major Fandstides are the Kamere
Jandslide at Thulipokhari (complex
landslide with 2 Jength of some
200 m, awidthof 1I30m and a
depth {estimate} of 10 - 15 ra) nd
the Khalzz fandslide (somwe 10-82
m deep: ociginally cocunred some
40 years 2go). Other small
landslides are also observed.

Number of
Households
and

Population

There are 6,051 houscholds witha
total population of 38,718 (19,128
males and 19,590 females). 122
households{2.0%) have moved cut
while 43 households {0.7 %) have
moved in.

Industries

The scoring of the relative
importance of househeld cash
incorne sources gives remitiange
from fainily members working
ouiside the areathe highe st scoiz of|
23.6 points. Other sources are as
follows.
Crops 5.7
Livestock 116
Forest products ;. 0.7
Salary 1.7
Wages ;212
Pzasion TR
Private business: 10.4

Local Sociat
Institutions/
Customs

There are 41 official community
farests of B34 ha in the total area
involving 5,836 houscholds, IS
forests of 317 ha in the total arca
inveolving 1,172 households unda
application for official status and
12 unofficial forests of 1,§56 hain
the tola) area involving 2,621
households.

 Water Use

The drinking water supply sovrces
in the dry season are as follows,

Piped supply : 50.4%
Springs . 38.6%
Rivar T 338%

The drinking water supply sources:

ia the rainy season are as follows.
Pipad supply 1 47.6%
Springs HE 1R
Rivers . 44%
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@ Establishment of environmental impact factors

The factors believed to affect the environment and watershed
are identified based on the contents of the integrated watershed
management plan,

Table 30 Environmentat Impact Factors in Model Areas: An Example

Gully Erosion Control Programme
Bank Erosion Control Programme
Susface Erosion Control Programme

Programme Eavirenmental Impact Factors (Planned) Description

Eand Use Fotest mprovement Plan 1 Forest improvement, grasstand
Improvement Forest Improvement Plan 2 improvement and farmland
Programme Grassland Improvement Plan L improvement

Grassland Improvement Plan 2

Grassland Imoprovernent Plan 3

Farnitand Improvement Plan 1

Farmiand Improvement Plan 2
. Farmland Improvement Flan 3 N
Seedling Production | Nursery Operation Plan Establishment of nurseries and sursecy
Programme practices
Ercsion Control Landslide Prevention and Rehabititation | Low cost structure pian; plan for
Plan Fregramme materials used 10 construct structures

with simple skills

Life Improvement

Footpath Improvement Programme

fnfrastructure improveraent;

Programme Road improvement Programme construction of saspension bridges;
Headwater Area Improvement supply of drinking water, repatr and
Programme constrection of reservoirs; joint rice
Public Health Programane polishing and fowering facilities;
Education Programme construction and rehabititation of
irrigation channels; construction of
health centers and toilets
Income Generation | Farm and Stock Kaising Programme Crop cultivation; stock raising;
Programme Small-Scale Processing Programme improvement and market development
Employment Opporivnitics Promotion | of processing technalogies; creation of
Programme employment opporiunitics
Extension and Extension Plan Trainingfextension vis-a-vis tocal
Training people, NGOs and DOSC staff
Programme
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@ FEstablishment of environmental conservation largets

a.

Impact on the environment by cach programme is evaluated
using scoping check lists.

Evaluation standards could be:

© : has a strong adverse impact

O has some adverse impact

£y may have an adverse impact

+ : has a positive impact, no symbeol: irrelevant

Table 31 Scoping Check List of Model Areas: An Example

Environment Impact Facioos

Envirosmeatal Factoes (Narorat Enviconnient)

Ernd Use Bnipedvcmaan Flan

Forest

Flan

brprovemest

Grasstand
Tmprovement

Flan

Farmiand
Trgwovement Plar

Fl 2

Gl

G2t Gl

Wat [ Fal

Fa¥

b Rare Wildiafe and Feosysicm

. Change of vepetation

Dinpacts on rare species and Indigenous fiora and fauna

i

. Decling of blodivernsity

. Invasion and propagation of hanoful species

5. Degradation of natural foresis

2. Sodand Land
€ 1} Soil

[1. sci ercsion

*

[ 2 Drecling of snit fenitiny
(2)Land

* |l

1. Degradation of fand

*
-

+
-

+
+

2. Landslidkes

-
+

+
-

+ie

3. Decling of prowest3on fongtions of fore st (windbreak erosion contrd.¢10.)
4_ Suhsidence

-

Hydrology and Wales Qualify. ¢ic.
1 )L{Zdrology

i. Change of sarlace waler iow regime

2. Change of groundwater fiow 1egime andior level

3. Occwrsenee of drought of ot

4. Sedimentation

-
-

T

+

0|¢
+

(2) Water Quality and Water Temperaturd

[1 Water poliution wnd tow tring of warer guatity

|2 Crange of water temperarure

4. Systalnahility of Forest Resources and Funclions

[1. Intervuption of sustainability of 2w maferials

+
-

[ 2. Entermuption of sustainability of ensironmentul conservation fanction

+
+

Envyirormental Factors | Sodial Environnent)

1. Socizl Life
(1) Living

1. Sysiematic resettioment

voluntary resetie ment

[3. of lifestyle

4. Contlivt argong loval jnhabitants

{5, Indi genos people: minorny proups; nomadic feopie

«2) Poputation Increase

[1. Popatation increase

[2 Suddenchange of demographic structure

{3) Loca) Economic Acuivities

1. Transfer of base of economic ativitics

2. Change of cconomic Ryvites and o Josses

3. Widening of incom2'pan

(4 ¥ Social Instiutions/ACusionis

1. Readjusiment of right fo use forests

2. Change of social struchure Srouph grouplag. €10,

3, Beform of existing InstitaBonsCuskoums

2. Health and Hygicne

1. Increased usigs{'sgro-chémlcu!s

2. Breakouwt of local discate

3. Spread of contagious disease

4, Acgunulation of residual loxi:ls_(_lrgmcycmka!s)

3. Inceease of sctid wawe and night sod

3. Ristocie Remalns, Colurad Heritage and Beavliful View, ele.

1. Dumage w andior Sestuction of histork scmalny and cultural hc—n:E.nge

2. Loss of rare view

3. Impact oa archaeslogical objects
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b. Environmental canservation target

Based on the scoping check list, items evaluated as "having
a strong impact" are examined and environmental
conservation targets set.

@& Prediction and assessment

Regarding the established environmental conservation targets,
evaluation and assessment are carried oul on the possible impacts.

® Environmental conservation measures

Environmental conservation measures are established for a plan
if prediction and evaluation show any environmental impacts of
the plan.

@ Moniloring

Monitoring wilt be conducted when necessary.
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Monitoring and Evaluation

{Objectives)

Once the Plan is implemented, it is important to monitor its effects with
a view to making the necessary improvements.

{1) Monitoring and Evaluation

Monitoring and evaluation itemns, objectives and method for Modet Areas
are as shown in Table 32,
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Table 32 Monitoring and Evaluation Items and Methods Under the Plan
(Example of Model Areas)

(imcluding vegetation
works} 2 eE

Or:&aniz_xliou of vset groups
and their participation in
rehabilitation work

Bank survey sing fined point observation
methed

participabon
Learning of conscrvation

___technigues

Pizaning liem ] Index Evaluation ficm Moattorimg Methad Panning Jem I Tndex I Evalvanion liew Monitoring Method
Lend Use Improvement Propramme | Living Eaviconment improvement Programae
Forust - Forestarza - Water supply - Use of socioeconomic baseliae survey resuks Haadwater Sie « Headwater sies andtheie | - Water supply indry season § - Use oEsocioc\;opom_ic basehine survey results
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