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PREFACE

In response to the request from the Government of Mongolia, the Government of Japan decided
to conduct the Forest Resources Management Survey in Sclenge Aimak, Mongolia and
entrusted the study to Japan International Cooperation Agency (JICA).

JICA sent to Mongolia a study tcam headed by Mr. lkuo SUZUKI, Japan Forest Technical
Associalion six times during the period from May 1994 to December 1997,

The team held discussions with the officials concerned of the Government of Mongolia, and
conducted fiekl studies at the study arca. After the team returned to Japan, further studics were
made and the present report was prepared.

[ hope that this report will contribute to the promotion of the project and to the enhancement of
fricndly relations between Iwo countries.

I wish (o express my sincere appreciation o the officials concerned of Mongolia for their close
cooperation extended to the leam.

February, 1998

’Z{// -
Kimio FUJITA
President

Japan International Coopperation Agency



LETTER OF SUBMITTAL

Mr. Kimio FUNTA
President

Japan International Cooperation Agency

1tis my great pleasure to inform you that the Forest Resources Management Study in Selenge
Amak, Mongolia has been success{ully completed and that the Final Report has also been
completed for submittal to your agency.

The present Report compiles the resulis of the surveys and analyses conducted and the plans,
cte. formulated by the joint venture in the period from May, 1994 to Dxcember, 1998 in
accordance with the contract made with the Japan International Cooperation Agency. The Study

Team visited Mongolia six times during the period to conduct ficld surveys in the Study Arca.

The forest management plan guidelines were prepared by the Study Team through discussions
conducted with the officials concerned of the Government of Mongolia and by using the results
of surveys conducted on natural conditions, socioeconomic conditions and forest resources of
the Study Area after incorporating the countermeasures against forest fire. Based on the
guidelines, the forest management plan was formulated.

[ really hope that the presemt plan will be appropriately implemented with the efforis of
Mongolian Government and the assistance of the related persons and contribute to the Mongolia
by fostering its forest resources after all.

[ would like to take this opportunily to express my utmost gratitude for the considerable
understanding and assistance afforded to the Study Team by JICA, as well as the Ministry of
Foreign Affairs and the Ministry of Agriculture, Forestry and Fisheries. I would also like to
draw your attention to the facts that the Study Team was provided with useful advice and
assistance in Mongolia by the JICA Mongolia Office, the Embassy of Japan, the Ministry of
Nature and the Environment of Mongolia, the Forest Management Center under the said
Ministry and many other organizations involved in this Study.

Itis sincerely hoped (hat the Report submitied here to your organization will prove usefu! for the
further promotion of the plan.

February, 1998

Tkuo SUZUKI
Yeam Leader
Study Team for Forcst Resources Management
in Selenge Aimak, Mongolia
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1.

1.1

1.2

SUMMARY

OUTLINE OF THE STUDY

Background

The Government of Mongolia envisages the sustainable utilisation of its forests which
account for some 10% (15 million ha) of the total national land area. Forests with such
commercially valuable trees as scolch pine and siberian tarch cover some 11 million ha
and Sclenge Aimak is specially rich in forest resources.

The extremely severe natural conditions and a felling cycle of more than 100 years make
the smooth progress of reforestation work difficult to achieve. To make matlers worse,
concern has been expressed in regard (o the declining forest area due to forest fires and
the process of indusirialisation,

Against this background, the Government of Mongolia made a request to the
Government of Japan in November, 1992 to conduct a land use survey in Selenge Aimak
and to prepare guidelines for a forest resources management master plan as well as a
forest management plan for the Mode! Areas. In response to this request, the
Government of Japan sent the Fact-Finding Mission to Mongolia in August, 1993 to
confirm the contents of the request and to discuss the conteats of the required assistance
and proposed study area. In January, 1994, the Preﬁmin&ry Study Team was sent to
Mongolia and the Scope of Work was signed.

Objective

The ultimate objéclivc of the Study is the preparation of a forest management plan for the
Model Areas of some 30,000 ha based on land cover maps to be prepared through
analysis of Landsat data for some 4.28 million ha of Selenge Aimak in Mongolia and also
based on the forest management plan guidelines to be formulated for the Intensive Area
of some 160,000 ha. '

(1)



2. OUTLINE OF STUDY AREA

2.1

Natura! Conditions

The Study Arca is located in the transittonal arca where the mountainous zone around
Lake Baykal in Russia changes to the Mongolian highlands and is pari of the northern
mountain range. Most of the arca is situated between EL 800 m and EL 2,000 m and the
highest point is Mt. Songol (EL 2,226 m) in the southeastern part while the lowest
clevation is around 600 m along the northern border.

The Study Area and its sunroundings belong to an orogenic zone of the Late Precambrian
and Early Cambrian Era and is situated between the Siberian Platform and Mongolian
Geosyncline. The arca is one of Mongolia’s richest in vegetation and the local vegetation
can be classified based on the climatic zone and elevation (between 1,000 m and 2,000
m) as shown in Table 1.

Table 1 Vegetation Classification of Sclenge Aimak Based on
Climatic Zone and Elevation

C%.ri}::c l:lc(v;t):on Vegetation Category Main Species
Boreal 1,400 or more | * Mountainous Taiga Forest Siberian larch, Siberian fir, Siberian
spruce, Siberian pine
upto 1,400 | = Taiga Forest Tris, Cﬂwbeny,'Rhododcndron, Sedge,
(forest with rich grass growth) | Siberian larch, Scotch pine
upto 1,400 | » Grassland {mountainous) Birch, Feather-grass
Sppe | upto 1,200 |« Grassland (dry Iand) Cottonwesd, Feather-grass
+ Riverside Vegetation Willow, Sedge

2.2 Socioeconamic Conditions

Sclenge Aimak has an area of 41,119 km’® and is divided into 20 administrative districts
with its administrative center located in Sukhbaatar. Sukhbaatar and Ulaanbaatar are

linked by a state road having a length of some 340 km which can be travelled by car in
approximately 5 hours.

The land use in Mongclia mainly consisted of forests (8.8%), grassland (79.8%) and
farmland (0.9%). In the case of Selenge Aimak, forest, grassland and farmland occupy

(2)



2.3

49.7%, 42.6% and 7.3%, respectively which shows relatively high ratio of forests and
farmland.

As of 1993, Mongolia's population stood at 2.25 miltion (population density 1.4
persons/km’). The population of Sclenge Aimak as of 1994 was 90,220, corresponding
to 4.0% of the national population and a population density of 2.2 persons/km?.

Selenge Aimak accounts for 29% of the total amount of grain produced in the country
(510,000 tons), underlining its status as the base supplying vegetables and grain to the
cities, such as Ulaanbaatar, Darhan, and Erdenet. Some 1.8% of the total 25,694,000
heads livestock of Mongolia are raised in the province.

Landsat Data Analysis and Land Cover Map Preparation

Landsat data analysis was conducted to clarify the conditions of land cover in the whole
of Selenge Aimak and to prepare land cover maps with a scale of 1/250,000.

In terms of vegetation category, forest accounts for 40% of the entire Study Area (about
4.28 million ha) with Pinus sibirica forest, Learix sibirica forest, Pinus sylvesiris forest
and broad-leaved forest cach accounting from 9 to 11%. Meanwhile, grassland and
farmland account for 51% and 9% of the study area, respectively. While 83% of forest
and 57% of grassland arc located in mountains and hills, 41% of farmland is located in
plateau and terrace and 33% on colluvial slope.

3. AERIAL PHOTOGRAPHY AND PREPARATION OF TOPOGRAPHIC MAPS

The acrial photography (scate: 1/25,000) was conducted between June 11th and July Est, 1994,
A private Mongolian company was subcontracted to conduct the works of selection of ground

control points and stone marker. The gro'und control point surveying was conducted by closed

traversing using the slatic positioning method of the Globa! Positioning System (GPS) to

determine the coordinates of the newly established GCPs. Past of this ground control point
surveying was entrusted to the State Administration of Geodesy and Cartography of Mongolia.

Following sclection of the Model Arcas of 300 km?’ in the Intensive Area of 1,600 km?, the
topographical maps of the scale 1/50,000 were prepated for the Intensive Area by using SPOT
imagery data and by superimposing the contour maps and orthophotos.

(3)



4. Surveys inlIntensive Area

4.1

4.2

Natural Conditions Survey

The Intensive Area is sitvated around Lat. SON and on the climatic boundary of the
steppe zone and boreal zone. The mean annual temperature is 0.79C. The mean maximum
monthly temperature ranges from -22.1 C in January to 19.0°C in July. Highest
temperature is 36.4C in June and lowest temperature is -40. 19 in January. The annual
rainfall is 276 mm, most of which is recorded in summer between May and September.
Most parts of the Intensive Area are in the altitude range of between 650 m and 1,500 m
with Mt. Delgithaan, located at its western boundary, being the highest point at 1,553 m.

Geologically, the mountains contain andesite, schist, tuff, rhyolite, porphyry of Triassic
Period, as well as granite, granodiorite and gabbro, etc.

Three watersheds, i.e. Herane River watershed in the cenizal area, Chikey River
watershed in the east which extends into Russian territory and Urco River watershed in
the southwest, cover most of the Intensive Area.

The soils in the area are largely classified into Cambisols and Leptosols which are mainly
distributed at steep mounlains, Kastanozems al pediments, Arenosols at terraces and
Fluvisols at valley bottom lowlands.

Vegetation of the area and its neighborhood consists of forest communities commonly
called taiga which are a kind of coniferous forest, having developed as zonal vegelation
under the subpolar climate. The species growing in these taiga are capable of
withstanding extremely low temperatures of below -30C in winter and consist of
coniferous trees belonging to the Abies, Picea, Larix and Pinus genera and broad-leaved
trees belonging to the Betula and Populus genera,

The main wild mammals and birds which are said to inhabit the Intensive Area and its
surroundings are 32 mammalian species and 45 bird species.

Socioeconomic Conditions Survey
Administratively, the Inlensive Area mainly bélongs to the Altanbulag District the total

population of which was some 3,283 and its population density, as of December, 1994,
was 1.2 pcrsonslkm’. The fzirming area in Altanbulag District is some 12,128 ha,
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4.3

4.3.1

4.3.2

accounting for 4.6% of the tolal land arca of 264,357 ha of the district which is lower
than 7.3% for Sclenge Aimak. The method of cultivation is crop rotation of cultivating
onc year and fallow the following year. The total number of stock raised in the
Altanbulag District is estimated at 14,833 heads of sheep, cattle and horses. The horses
amount to some 1,724 heads.

No asphalt paved road or gravel paved road exist in the Intensive Area. All existing roads
are dirt roads.

Forest and Forestry Survey
Forest and Forestry Related Laws

The basic law regarding forest and forestry in Mongoliais the Forest Law which was
enacted in 1974. Following the shift towards democracy, however, a new Forest
Law which divides the country’s forest into sirict zone forests, protected zone forests
and utilization zone forests went into force in Junc 19935.

The Mongotian Law on Special Protected Areas, which went into effect in 1994, was
enacted for the purpose of protecting the nature in Mongolia. The Forest and
Grassland Fire Prevention Law was promulgated in May 1996 to prevent fires that are
frequently occurring in Mongolia, and was enforced immediately.

Timber Production and Use

(1) Forest Resources

Forest land in Mongolia occupies some 15,219,GGO ha (9.7% of the total land
area of the country), of which some 13,924,000 ha are classified as stocked land,
accounting for 8.9% of the country’s total land area.

Within Selenge Aimak, Pinus sylvestris occupies the largest forest arca (31.8%),
followed by Larix sibirica (’27.'2%), Betnla spp. (24.2%) and Pinus sibirica
(15.7%). These top four specics account for 99% of the forest land area of
Selenge Aimak, particularly Pinues sylvestris accounting for 50.5% of the whole
country.

(5}



(2)

©)

Cutting

The State Central Administrative Organization detcrmines the upper Jimit of
annual harvest of wtilization zone forest by province and capital. The councit of
representatives in the capital and provincial representatives  determines  the
allowable cut volume in the forests under their jurisdiction within the range
decided by the State Central Administrative Organization, The counci! of district
representatives determines (he allowable cut volume in the area under its
jurisdiction based on the yield decided by the provincial representatives council.
The number of permits issued for cutting of standing trees in 1995 in Altanbulag
District was 1,767, involving some 3,270 ha forest and some 92,500 m® of logs.

Timber Supply and Demand

The 10 year statistics cited from the FAO Forest Products 1993 show (hat the
annutal log production volume for timber and veneer in Mongolia upto 1988 was
1,040,000 m* (990,000 m’® from coniferous trees and 50,000 m." from broad-
leaved trees). Since 1991, however, the production volume from coniferous trecs
has gradually declined while there has been no production from broad-leaved
trecs.

By 1988, the production volume of timber from coniferous trees was constant at
470,000 m'/year and increased at one time from 1989 to 1990, followed by a
period of a significant dectine from 1991 onward. In 1993, the timber production
volume from coniferous trees was equivalent to 23% of the 1989 level.

In 1987, 18,000 m' of timber was exported for China. Timber has since been
exported intermittently with the volume totalling 91,000 m® in 1993, Some 70 to

80% of all timber-related businesses in Mongolia are concentrated in Selenge
Aimak.

4.3.3 Afforestation

(1) Current Conditions

Afforestation commenced in Mongolia in 1968 and Pinus sylvestris, Larix
sibirica, Populus suaveolens and Ha!b.xylon anmodendron, etc. have been
systernatically planted since '1972. The total affofcstation area was some 51,990
ha for 20 years from 1975 to 1994. Based on aerial photo interpretation areas
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recently afforested by Forestry Office of Selenge Aimak were found to be 837 ha
for the Intensive Arcaand 97 ha for the Model Arcas.

Method

Land preparation for afforestation purposes uses a plough-mounted tractor which
digs inverse triangular-shaped grooves of 70 cm in width and 30 - 40 e in depth
at 3 - 5 m intervals, The dug seil is then replaced in the grooves to achieve a
groove depth of 15 - 25 cm. The grooves are, in principle, dug parallet to the
contour lines. Planting scasen is from lale April to mid May, planting 3,000 to
3,500 trees/a (3 to 6 seeds/hole when sowing the seeds directly). However, (his
planting method, including the land preparation process, must be reviewed
because of its poor survival rate atiributable to removal of the surface soil that
deteriorates the mwoisture environment, poor quality of seedlings and deep
planting.

Present State of Nursing

Currently in Sclenge Aimak there are 3 nurseries producing some 2,900,000
seedlings annually. Pines sylvestris seedlings are grown at the nursery of the
Forestry Office of Selenge Aimak located in Hond in the Intensive Area which
was established in 1981 and at the nursery of Vocant Lumber Company, while
Lavix sibirica seedlings are grown at the nursery of Dzuunharaa Branch of the
Forestry Office.

Forest Roads

While there are some recreational facilities and large farms in the Intensive Area and its

surroundings, there are no official roads except for the provincial road located along

the southern boundary of the Intensive Area. All of the roads in the Intensive Arca are

dirt roads which are also used as forest roads.

Forest Protection

(1) Forest Fires

The area damaged by fire throughout the country reached 4.34 miliion ha during
the 23 year period from 1973 to 1995 with average annual damage of jusl over
189,000 ha, accounting for 1.4% of the forest arca. The average of damaged area
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4.4

per fire is arge at 29,000 ha, indicaling that the firc becomes Jarge in scale once it
occurs. In addition, more than 200,000 ha of forests are damaged in recent years.,

Sclenge Aimak is frequently hit by forest fires. A total of 88 fires that occureed in
the 10 year period from 1966 to 1975 burnt 1.06 million ha, accounting for 56%
of all arcas damaged by fire in the country. As many as 20 to 40 forest fires are
recorded every year, Most forest fires are caused by human carelessness such as

throwing away of still burning cigaretie tips or matches and open air fires by
passengers.

Forest firc prevention measures adopted by some districts in Selenge Aimak arc
the requirements to notily of entry into a forest and to obtain a pérmit to cnler a
forest and public relations activities to prevent forest fires. In addition, the Tushig
and Drelter District Offices have established the Forest Fire Prevention Couneil
while the Altanbulag District Office has established the Disaster Commiittee to
implement fire prevention measures.

(2) Biological Damage

Along with insect damage to naturally rcgenerafed Pinus sylvestris trees, damage
to new tree sumimits by shoot borers was observed. Insect damage by borers was
also observed among trees damaged by forest fires and overmatured trees
although the damage was rather insignificant. Afforestation sites containing trees
damaged by frost and drought were seen here and there.

Volume Table Survey

Through consultations with the RIFW, it was decided to examine the volume tables for
the following 4 trec species which grow in the Intensive Area.

s Larix sibirica

s Pinus sylvestris

*Pinus stbirica

* Popudus tremula

The volume formula shown in Table 2 for the tree species growing in the Study Area was
used to estimate the forest resources volume.
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Table 2 Volume¢ Equation Used to Estimate 1orest Resources Volume

Ttem Larix sibirica l Pinus sylvestris | Betula p!‘myphyilal Populus trenmla |
Volume Formuta o ¥maxdxW
a 0.56402065 0356149 0.8418616 0.20820M1
b 1.8059458 191061797 1.7245579 17954576
. 08242713 | 096807707 | 06177921 j _ 1.0807193
Scurce Newly formudated | Existing formula | Newly formulated i‘:fiigf‘;b:;::l‘?:mh]e

4.5 Land Use and Vegetation Survey

Land use and vegetation survey of the Intensive Areas was conducted by means of acrial
photo interpretation, field survey and field verification and land use and vegetation maps
(scale: 1/50,000) were prepared.

5. FOREST SURVEY OF MODEL AREAS

5.1

Soil Su rvey

A soil survey was conducted to examine morphological features of the forest soil profiles
in the Mode! Areas. The soil profiles were described in accordance with the FAO
Guidelines and soil maps (scale: 1/25,000) were prepared.

The 2 types of Cambisols comprising mapping unit "C" are both suitable for tree growth
and their produclivity is next to that of Haplic Kastanozems. Haplic Kastanozems, the
main components of mapping unit “K", have the best soil productivity in the Model
Areas due to their weak acidity and rich nutrients and provide good growth prospects for
Pinus sylvestris and Larix sibirica. As Haplic Arenosols comprise cxcessively drained
soil with a poor presence of organic matter and clay, they have low capacity to hold
nutrients and moisture, making Pinus syhres!n's the only suitable specics for the mapping
unit "A". The Jand productivity is extremely low in the case of those areas classificd as
"L-C". Umbric Fluvisols, the main components of mapping unit "F", are relatively rich
in nutricnts. However, their podr drainage makes them unsuitable for the growth of such
useful trees as Pinus sylvestris and Larix sibirica.

9



5.2

5.3

Forest Physiognomy Survey

A forest physiognomy survey was conducted in the Model Arcas on the basis of the
forest type interpretation categories, inlerpretation items of land use and vegstation, and
tree height and crown density given as in Table 3.

Table 3 Forest Type Interpretation Categories and Symbols

Category Type Category Range Symbol
Height Class Low - 12m 112
Moedium 13m- 20m 182
' High 2lm - __Hl i
Crown Density | Very Sparse - 30% D4
Spassc 31% - 60% D3
Medium 61% - 9% D2
Dense S1% - Dt

Forest type maps of the Model Areas (scale: 1/25,000) were prepared lhrough
interpretation of acrial photos and field inspection.

Volume Survey

(1} Estimation of Volume

Volume survey was conducied through the sample plot survey in the Model Arcas.

The volume/ha was calculated for each forest physiognomy category as shown in
Table 4.

Table 4 Volume/Ha by Forest Physiognomy Category

(Unil: m?)
‘S(_f:::;)ag Tertiary Category ‘Symbo! . Average Largest SI‘;I&HCSf
Coniferous | Pine Forest NP 190,797 - 303352 77.978
Forest Larch Forest NL | 279390 | 33088 | 238324
Pine/Larch Forest N 271223 341.914 216.158
Mixed Forest I 194.125 | 298.584 102.262
‘Broad-Leaved Fores! L 125745 | 182188 | 71096 |
All Forest Land : 194,479 341914 71.096
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By adding the volume of cach forest physiognomy category based on the sample plot

survey and acrial photo interpretation, the volume by cach forest physiognomy

category was estimated as shown in Table 5.

Table 5 Estimation of Gross Volunie by Forest Physiognomy Catcgory

(Unit: m*)
Sg:g;:;'; Tertiary Category Symbol | Model Area 1 { Model Area 2 Total

Coniferous | Pinc Forest NP 680,140 308,170 988,310
Forest Larch Forest NL 335,480 335,480
—_— PincftachForest 4 N | | 356020 § 336020
MixedPorest M 202990 | 1311930 | 1524920
Broad-Leaved Forest L L Ma4s0 ) 198480 915,860
All Forest Land 100,610 3,109,780 4,150,390

(2) Preparation of Stand Volume Table

In order o prepare the forest inventory book, the volume/ha for each forest

physiognomy category was estimated by using the results of the sample plot survey.

For the regression, the following formula was adopted. The dependent variable is

the volume/ha for each forest physiognomy category while the average free height

and crown density class are applied as independent variables.

Y=aX, +bX, +¢

Y : volumefha (m?)

a, b, ¢ : Coellicients

X, : average tree height (m)
X, : crown density class
Table 6 Regression Results for Stand Volume Table
- Data Corrclation
Forest Type Symbol Composition] Cocflicient 2 b €
; Pine Forest NP NP 0.89 16.93654 { -37.35913 _ -36.14413
) Larch Forest NL NE, L 0.97 25.62222 | -30.38136 -2I2i99880
Pine/Larch Forest N N, NP, NL 0.92 19.20838 | -3..07226 -75.|23(_)_3
Broad-Leaved Yorest| L L .91 19.26609 | -34.92365 | -114.61709
Mixed Forest M 0.91 2204127 | -16.26007 | -184.7321
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5.4 Stand Structure Survey

5.4.1

5.4.2

Structure of Natural Forests

Tn order to understand the structure of natural forests, a survey was conducted
logether with classification based on stand similarity, in turn determined by the
cumulative curve of the number of trees established for each plot using the inventory
data.

As the Pinus sylvestrs forests distributed in Model Area 1 and Model Arca 2 have a
complex structure due to repeated forest fires and cutting in the past while they show
straight trunks. The Laix sibirica forests distributed in Model Area 2 have a stand
structure of the upper canopy layer of scattered Larix sibirica, the middle and lower
canopy layers of Larix sibirica and broad-leaved trees and brushes of Rhododendron
dahuricum growing on the forest bed.

Coniferous forests in which Pinns sylvestris and Larix sibirica ate mixed with broad-
leaved trees found in Model Area 2. The mixture of broad-leaved trees is less in the
lower layer compared to Larix sibirica forests. Mixed forests of coniferous and broad-
leaved trees are forests in which Pinus sylvestris, Lanx sibirica andfor broad-leaved
trees are mixed from the upper to the lower layers, and distribute in Model Area 2.
Many stands of the broad-leaved forests have a canopy consisting of small to medium
diameter trees, reflecting the damage caused by forest fires in the past, and some
scaltered medium to large diameter trees on the upper canopy layer with qualitative
defects that have survived forest fires.

Growth of Pinus sylvestris

The stump survey resulis suggest specific growth relationship between the annual ring
growlh by decade and tree age, The growth is slow upto the Iage of around 20. In the
next period between 20 and 50 years of age, the growth is the fastest, followed by a
period of gradual decline and fusther slow growth after 120 years of age,

Survey plots were established at Model Area 1 and the vicinities in order to investigate
the grow(h condition of planted trees of Pinus sylvestris. In general, the number of
growing planted trees is less than 1,000 trees/ha. With the limited prospect, it is
unlikely that these sites will become productive forests in the near future.
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5.6

Natural Regeneration Survey

It was decided o desciibe the state of natural regeneration by indexing (he number of
secdlings and saplings. The standard number of trees/ha corresponding to a regencration
index of 1,0 was then decided to be 3,000 for scedlings and 2,000 for saplings. The
regencration index was rounded as 0.1-0.9 when it was less than 1.0,

In Pinus sylvestris stands and those mixed with a small number of broad-leaved teees, the
average regencration index for Pinus sylvestris is 0.4. Larix sibirica grows in Model Area
2. At mixed stands of coniferous and broad-leaved tices where Pinus sylvestis account
for 25% or more, the regeneration indices for Lariy sibirica and Pinus sylvestris ase 0.1
and 0.2 respectively. The ratio of sub-plots of which the regeneration index for Pinus
sylvestris stand is 1.0 is only 11% which is reduced to zero in terms of plots, indicating
the extremely poor regeneration of coniferous trees.

Increment Survey

The increment was surveyed for each forest physiognomy category involving Larix
sibirica, Pinus sylvestris, Betula platyphylla and Populus tremuda. Regression
calculations using logarithmic equations were conducted to estimate the stand gross
increment rate for each forest phystognomy category by identifying the corrclation
between the stand gross increment rate of the sample plots and the crown density/ree
height.

The stand increment rate is calculated by subtracting the mortality rate of the stand from
the sum of single tree volume growth rate. In the event the stand physiognomy in
question is in climax, stand increment rate is regarded as "0" because increiment and
mortality generédly coincide. The volume by forest physiognomy category obtained from
the inventory study was multiplied by stand increment rate to obtain the stand increment.
The stand increment was calculated by Model Area and by forest physiognomy categorics
as shown in Table 7.

Table 7 Estimation of Stand Increment

Forest Physiognomy | . Increment (m?)

Catcgory Model Area | Model Arca 2 Total
NP 13,561 4,971 18,532
NL . 234 234
N 474 474
L 1,280 13,442 14,722
M 3,596 10410 14,006

Total 18,437 29,531 47,963
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5.7 Preparation of Forest Inventory Book

Forest inventory book was prepared on the following items based on the content of

study.
Tablec 8 Forest Inventory Book ltems
No. Item Unit | No. ltem Unil
__ | Administrative Location {14 | Height Class B
2 | Modcl Arca o 15 | CrownDensity Class |
3 | Compartment Number | 16 | Stand Densily Ratio %
4 | Sub-Compartment Nunzher ¥7 | Stand Age o yr
5 | Forest Arca . ha 18 | Mean Tree Height i m
6 | Non-Forest Arca - ha | 19 | Mean DBH . cm
7 { Legal Designation - 20 | Specics
8 | Management Category 21 | Composition by Specics %
9 | Stand Quality 22 | Volume m’
10 | Slope Class 23 | Volume per hactare | m'ha
tl | Soils o 24 | Annual Increment m/yr
12 | Forest Management Type 25 | Forest Floor Vegedation
13 | Land Use & Vegetation Type 26 | Remarks

6. FOREST FIRE SURVEY

6.1 QOutline

The forest and grassland fire which occurred in April lhrough. June, 1996 spread over
Mongolia's entire forest land with damage extending to Selenge Aimak, the Intensive
Arca and the Model Arcas. Reportedly the damaged forest area totalled 2.36 miltion hain
the entire Mongolia and 0.24 million ha in Selenge Aimak.

During the field survey conducted in June, 1996, the findings suggest that some 60% of
the Intensive Area which is directly related to the forest resources management plan was
affected and that damage was caused to standing trees in some 25% of the Intensive
Area. The roads were observed to have a key role of breaks for fire extension.
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6.2 Survey on Intensive Area

6.2.1

6.2.2

Aerial Photography of Fire Damaged Areas in 1936

In order to establish an accurate picture of the fire damaged arcas in 1996, acrial
photography (scale: 1720,000) covering the said areas in the Intensive Study Arca was
conducted between June 1st and July Sth, 1997.

Land Use and Vegetation Survey

The survey was conducted on the fire damaged areas in 1996 in the Intensive Area by
means of interpreting the acrial photographs takea in 1997 and verifying the
interpretation results through ground investigation and land usc and vegetation map
after 1996's fice (scale: 1/50,000) were prepared.

For the preparation of the post-fire land use and vegetation maps, the newly faken
aerial photographs were interpreted to identify those areas where the upper-story trees
were damaged by the fire in 1996 as fire damaged forests in 1996 and the pre-fire knd
use and vegelation maps were accordingly modified. In the Intensive Area, pine
forests have been the serious victims of the fire in 1996.

Table 9 Changes in Pre- and Post-Fire Area Composition on
Land Use and Vegetation Map

Mea Moa e";’;:“
, Before Fire | Afler Fire Cecrease | (M@
Primary (A) (8) A8 HA
| Category|  Secondary Calegory {ha) (ha) () (%)
Forest |PineForesl 33.159 19,143 { 14016 42%
Larch Forest 3189 | 2536 663 21y
PinefLarch Fores! 2,166 2124 42 2%
Planed Forest 837 1,212 =375 ~45%
BroadleavedForest | 30.148| 23931 | 62t8] 21k
Mixed Forest 23,700 19,361 4.339 18%
Unstocked Land 8817 2.841 5916 68%
Fire-Damaged Forest 5.143 431 anz §2%
Logged-Over Land 3588 806 2,682 T5%
Shrub Land 8,791 8,039 752 ik
New Fire-Damaged 0 39,025 | -39.025
Fores! Suffered In 1396 ‘ . .
i Sublotal of Forest Area| 120,149 | 120,148 0 0|
Norn- [Grassfand 31048 31048 ¢ %
Forest [Farmlang 4,844 4844 O 0%
Setfement 115 115 ol o%
Rocky Land _ 448 41485 0 o%
Sublota of Non-Forest Area 40,153 40,153 ) 0%
Tolal 160,302 | 160,302 o]l ol
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6.2.3

6.2.4

Meteorological Survey

Noticeable falls of the monthly rainfall and snow cover thickncss data are considered
to be important indicators for evaluation of the data for preceding months in the long-
term forecasting of forest fire. To be more precise, the exceptional fall of the snow
cover thickness in March, followed by an exceptionally low rainfall level, indicates an
alarmingly high hazard for a large-scale forest fire.

In addition to the dry conditions in 1996, the most prominent characteristic in 1996
was the continuance of astrong wind of more than 10 /s for one week. This sirong
wind appears to have been decisive in the expansion of the forest fire in 1996.

Survey on Administrative Response

(D

(2

Administrative Response to Fires

As the Torest fire in 1996 was nationwide, it was classified as a ‘naturél disaster.
Consequently, the Forest and Grassland Fire Prevention Law [No. 116 (1334),
enforced on May 28th, 1996]) was enacted as part of the relief measures.

For the fire in 1996, the Forestry Office of the government of Selenge Aimak
acted as the secretariat to coordinate the fire-fighting activities. Damage due to the

forest fire in 1996 occurred in the following two locations in the Altanbulag
District.

+ Around Shamalfundi (fire broke out on May 12th)
* Near the Russian border at the northern end of the Altanbulag District (fire
broke out on May 14th in Russia and extended into Mongolia)

Survey Activities on Scale of Fire Damage

The Ministry of Nature and the Environment conducted an urgent survey on the
massive forest fire in 1996 and prepared the 1996 Forest Fire Survey Report. The
damage caused by the forest fire was classified into three categorics using the
ratio of damaged trees in existing stands as the yardstick. The size of the damaged
arca, representing the extent of ecological damage, and the total value of damage,

representing the extent of economic damage, were then calculated as shown in
Table 10.
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Table 10 Size of Damaged Area and Estimated Tolal Value of

Damage Due to Forest Fire in 1996

D . | Corresponding Ratio | No. of Years Required to Restore Porests | Size of Damaged | Estimated Value of ]
AMAZS y . <
Catego of Damage Volume Through Natural Regeneration Arca Surveyed Damage Surveyed
Y (%) {ycars) {ha) (mitllion Tg)
Large 50 - 80 (difticult to assess) 252,238 24,218.37
Medium 30 - 40 7-10 331339 5,140.29
» Smalt ) SR (18208 gy Reser
Total 2,453,785 32,574.58

According to the 1996 Forest Fire Survey Repoit published by the Ministty of
Nature and the Environment, the damage due o forest fire in Selenge Aimak
extended to 13 districts in the period from March 24th to June 5th with 65
separate fires being observed., The fire damage in Sclenge Aimak is estimated as
Fig. 1. However, in terms of value, the damage to Pinus sylvestiis accounts for
some 70% of the total vatue of damage, indicating major economic damage to this

particular species compared to others.

Fire Damage Estimation of Selenge Aimak in 1996
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Fig. 1 Composilioﬁ of 1996 Forest Fire Damage by Species in Terms of Area,
Volume and Value in Selenge Aimek
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6.2.5

6.2.6

Survey on Utilisation of Damaged Trees

The Forest Law gives the authority to permit culting for timber production to district
heads. While permits were issued on the grounds that damaged trees would be cut, the
illegal cutting of trees other than damaged trees was frequently conducted.

In order to prevent activities violating the Forest Law and to promote the appropriate
use of forest resources, the Ministry of Nature and the Eavironment issued a
notification in March, 1997 affording the aimak government and the Councit of
Representatives the authority to monitor the culling permit issuing process while
resticling the eligible persons for such permits to logging contractors with past
records.

It can be scen that damaged trees are not actively used by forest products companies,
the production level of which using damaged trees is similar to the conventional
production level using live trees. Trees damaged by harnful insects are not used at all.
As the Ministry of Nature and the Environment has reduced the overall culting
volume, the sawing volume has accordingly declined.

Survey on Rehabilitation Measures and Fire Prevention

It is currently planned to reforest 30,000 ha in the four year period from 1996 t0 1999
at various damaged sites throughout Mongolia. The planned reforestation area for
1997 in Sclenge Aimak is 519 ha which includes areas to be planted by companies
conducting cutting and sawing. A total of 294 ha of planting will be conducted in the
Tojin Nars area. At present, the Forestry Office of Selenge Aimak is planning annual
planting of 250 ha in the period from 1997 to 2000 to rehabilitate the fire damaged
forests.

6.3 Survey on Model Areas

6.3.1

Forest Physicgnomy Survey

A forest physiognomy survey consisting of field survey and the interpretation of aerial
photographs was conducted to establish an accurate picture of the forest fire damage in
the Model Areas. The cstablished damage situation was then classified using

interpretation categories and the findings were shown on the forest type maps after
1996's fire.
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6.3.2

Volume Survey

For conducting a volume survey, sample plots were established for those Pinns
sylvestris stands which were the most severcly damaged. The surviving volume alter
the fire in 1996 was estimated for each site given a section number after the 1996's
fire which was used as the fire damage interpretation unit for the forest type maps after
1996's fire using the tree survival catio inferpreted on the aerial photographs. The pre
and post-fire areas and volumes by 1and use and vegetation type in the Model Areas
are shown in Table 1 1.
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Table 11 Areas and Log Volumes of Pre and Post-Fire in Model Arcas

3y hrd Use & Belare Fire (A), After Pire fﬁitm**v “Pire-Damaged Amount (:A “0) T Oamaged Rate
SD. £ Vegetation Type :\::; F___:‘;_:\jolnmf {n) it ::;.:)a | N \'nh"“f () T ?;:; ] 'u’o!umi fin } m Area | Volume
Pine Porest_ | 3965 | 634003 | 45.137¢ 650,140 ] 2770 | 386356 | 43114 | 40470 [ 1335 | 247647| 3.023[ 750870| 300%] 3%k
Lare hf‘nrgst I T I R m:ii _ ﬁ‘ o g N 7/7”7 R N
Pine/ 7rchForca1 I I O T _- - B B I I T
Panted Forest o/ ./ N I T I I R T
Broad-Leaved Forest] 1235|8403 [ 139077 [ 14780 | 1235 Bava|{30pmr w0 | | 1T -
Mired Forest | 10561 121,032 91,688 | 112500 | 23| 109,000 | 830101 192010 | 133| Tizid3| smas| Z0me0| 2ew - 99%
trstockedtand b S0} f | Tl TR N N T
Fire-Damaged Forest| 199 . 1398 R 4186 8005% .
lLegged Overbacd | 42| w0 1 30| 27| wof ] S 83 1%
sheubland 1 | ~ T 1 - N
Grasstand _— ~ | 22 _ 223 N -
Famlband ] ) 4 | oA# ] R
Rocky Land 4 4 T
Total 6934 | 7638581 277072 1 040030 | 6934 | 564,072 | 265.201 | 769.290 79779 11871 | 27165 26.1%
Fine forest | 1571] 231819 26351 308470 % 1,115 ] 141,979 | 16761] 158740 456 | 139840{ 0590 | 143430| 50%] 485%
Lacch Forest | 0.023] 283609 | 61871) 335,480 11,101 | 255483 | 46437 | 01500 22| 28026 sea| mamn]|  20m] 10w

Pine/Larch Forest | 1218 31038 | #5630 356020 | 1305 | 275.007| 30,093} a1a060] 13| 35354 | 6s06| 41.960) 1% 118%

Manted Forest I P
Brmd Lea\ed Forest| 73761 70414 727766 795180 | 65631 57867 | 604643 682500 813] 12457 ) 123023] 135580 ox| 17.0%

Mixed Forest 5.755 ) 736.087 | 5749431311930 5379 | 614685 | 480085 1094730 | 376 [ w2302 ] odase| ai70|  65%] 186%

[Unstocked Land AR T N o L 1,579 100 0%

Fll’k Damagedﬁwrest 18 . 74975 B -4 057 : 22538 9%

Logged-Over Land | 76| 48%0| 4760 oas0| - 1 78| aso0| ei60} 94%0{ 1000%| 1000%

Sfb Land n ___ A T 100 0%

Grasshnd | 2385) i 2365 ] s R

FamLang _ ) _

Rocky Land 914 914 ‘

Total (22 717 | 687,900 ,434.330 P 119230 2717 §.345130 paes g psseoco| | 2789 2uad0i [ sezaie] 136%

1 {Pine Forest 553 | 915.822) 72488] 938310 3585 528335} 50,875 | 588210 | 1.651 | 387.487 | 12613} 400100] 298%] 405%
& [Larch Forest | 1.423| 283609 51871 [ 335880 | 1,101 | 256,483 | 45.447 | 301030| 72| 28126 ba424] 50| ao%| 100%
2

Pine/barch Forest | 1218 | 310331 | 45633 | 256020 | 1,208 | 275,007 | 000 | 31a060| 13| 35354 o6606| 41.960[ 1%| 118%
Planted Porest | 97 97 '

Broad-Leaved Forest] 8611 | 78817 [ 866843 | 045669 | 7,708 | 66360 | 743720 10060 | e13| #2457 | 139 | vssse0| Toan| 143%

Mixed Forest 6811 | 658.119 | 666,801 1.524.92%0 | 6,302 | 723685 | 563.065 .2857:0 | 609 f 13443 ] 103746 | 238180 76%| 156%
Unstocked Land 1,669 o 18 1,651 9%
FTire-DamiEed Forest] 297 . - 5,469 552 24203%
Logged-Over Land_ | 8181 50101 47600 girol 247] 320 30| 57| 46| 4760] 5450 eos%] 96T
Shrub Land 1 R 1 » B B n I H000%
[Crasshand 2287 2587 -
Farmband ) 2 ] 24 —
Rocky Land 918 918 j

Grand Total _ {73,651 451,758 1,708,402 4 150,160 PO.651 1,849,210 §1 452,130 5 301 340 B02548 | 26272 | 8568 206%
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6.3.3 Modifications of Forest Inventory Book

The items used for the post-fire forest inventory book include new items as shown in
Table 12.

Table 12 New Items Used for Post-Fire Forest Inventory Book

Item Unit
S_r;clion Number After ihcl9965hrc -

Fire Damage Level

Suviving Rate AfterFiee 0%
Surviving Volume After Fire ] oo
Surviving Volume/ha AferFiee | mYha

Annuat Increment After Fire mfyr

6.3.4 Natural Regeneration Survey

)

(2)

Damage Survey on Young Stands

Among natural stands, the mean death rate of young trees due to the fire in the
survey plots was 100% for scedlings and 96% for saplings. The mean death rate
of naturally regenerated, young Pinus sylvesiris seedlings and saplings duc to the
firc was 79% at naturally regencrated sites. The death rate duc to the fire of
planted trees was 56% and that of naturally regenerated trees was 70% at man-
made Pinus sylvestris slands. The mean death rate due to the fire among planted
and naturally regenerated trees was 67% because the surviving number of planted
trees was relatively small.

Natural Regeneration Survey

The densily of the seedlings grew in Pinus sylvesiris stands in the post-fire period
ranges from C to 150,000 scedlings/ha in the case of current year seedlings and 0
to 290,000 scedlings/ha in the case of one year old seedlings. The mean figure for
the survey plots of 24,000/ha is modest. Meanwhile, seedlings of Larix sibirica
were not found in those stands damaged by ground fire as well as crown fire.

One year old seedlings of Betula platyphylla and Populus tremula were scen o
have reached a height of 1 - 2 m in the Intensive Area.
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6.3.5 Secondary Damage Survey

7.

7.1

Forests damaged by fire or wind are vulnerable fo sccondary damage due to borers,
the threat of which can last for several years. In terms of the relationship between the
firc damaged forest area and the area damaged by harmful insccts in the past, a major
forest fire tends to be followed by an outbreak of insect damage lasting for several
years.

Harmf{ul insects to fire damaged Pinus sylvesiris Forests are mainly of:

©  Evetria resinella : damaging buds

@  Monochamus galloprovinciali : damaging inside of stem
@ Acanthocinnus aedilis : damaging instde of stem
@ Ips sexdentatus : damaging inside of stem

In particular, a high density of borers (@ to @) which are secondary harmfu} insects
were found below the bark. The damage was easily visible from the ouiside. A forest
fire can wipe out shrub, naturally regenerated seedlings, grass, fallen leaves and fallen
branches, etc. on the forest floor. A thin Ao honzon res;ulting from this process was
observed during the field survey. '

FOREST MANAGEMENT PLAN GUIDELINES
Basic Principles of Forest Management

The forest management plan guidelines constitute the basic guidelines to determine the
contents of forest management in the Intensive Area and are referred to when a forest
management plan is formulated from the long-term perspective while taking into
consideration the state of the natural conditions, socioeconomic conditions, forestry and
forest products industry and forest resources in the Intensive Area as well as in
neighbouring areas (excepting border areas). A forest management plan must conform to
the Forest Law and other forest-related laws and regulations.

The following principles are decimed vital for the formulation of a forest management
plan in order to encovrage the creation and maintenance of healthy forests and to allow
forests to fully perform their multiple functions in an integrated manner to achieve
development of the local economy and improved welfare of local people.
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® e 68

Sustainment of Forest Resources
Increase of Forest Productivity
Adoption of Appropriate Forest Work
Development of Forest Road Network
Contribulion to Local Economy

7.2 Basic Issues of Forest Management Plan

1.21

Planning Area, etc.

Considering that the Forest Law of Mongolia stipulates the implementation of a forest
resources survey every 10 years and that the present forests slowly grow showing
retatively small changes over the years, it has been decided to sct a plan period of 10
years for the forest management plan.

The findings of the forest survey on forest resources in the subject arca of the forest
management plan will be compiled in lerms of area, volume and increment, etc. by
management catcgory, forest management type, forest physiognomy and age class
together with their summaries.

Broadly defined forests are classified in the categorics of forest and non-forest based
on their purpose of use, ctc. and these narrowly defined categorics of forest and non-
forest are further classified into the various categories described below based on the
forest characteristics and origin, ete. in the case of the former and the present land usc
and other aspects in the case of the latter,

@ Forest . natural forest; man-made forest
natural regeneration site; planted site
shrub land
hospitable site
logged-over area; fire-damaged area

@ Non-forest : river; lake or pond; swamp; sandy arca; landslide area
rocky area; inhospitable site
farmland; grassland
nursery; forest road; firebreak; forest recreation site
road; water channel; electric transmission roule; mining site;
settlement; others
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1.2.2

The management units to be introduced for the forest management plan are
compariments and sub-compartments,

Forest Improvement Targets and Selection of Cutting and
Regeneration Methods

The present forests have many stands containing a fairly large number of poor quatity
trees due to over-maturity and degraded stands due to forest fire and cutting, ctc. In
addition, the planted areas have not yet reached the stage of showing a sizable volume.
Consequently, the annual increment is rather small,

[t is difficult to put forward a forest improvement target in the form of a numerical
figure given the fact that the growth characleristics of trees and the productivity of
natural forests and man-made forests are not currently fully understood.

Consequently, the following descriptions of forest improvement targets are adopted
for the guidclines.

+ Improvement target for forests to be protected/conserved: to manage these forests so
as to maintain their functions

* Improvement targets for forests mainly serving for timber production: @ to
systematically improve these forests to high growth forests while maintaining high
quality trees with a suitable stand density and @ to s’ySlematically convert cut-over
arcas and firc damaged areas, etc. to forests through the encouragement of
regeneration

The basic form of regencration cutting will be selective cutting combined with
shelterwood cutling. The main form of selecting cutting will be group selective cutting

and single trec selective cutling will also be employed depending on the legal
restrictions and other conditions.

Natural regeneration will be adopted as' the main re'gehc.(alion method for stocked
areas. Enrichment which involves the active planting of seedlings while utilising
naturally regencrated young trees and removing disruptive shrubs and grass, ete. will
be introduced to facilitate speedy and assured regeneration. In addition, natural
seeding regencration which expects nature to take care of itself over a long period of

time wilt be adopted and regeneration by sprouting will be practiced in broad-leaved
foresls.
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7.2.3

Management Categories

The Forest Law of Mongolia principally classifies forests into threc catcgories, i.e.
strict zone forests, protecied zone forests and utilisation zone forests. There are,
however, forests of which the prolection or conservation necessity is high from a local
point of view even if these forests are not classified as cither steict zone forests or
protected zone forests.

The manageinent categories of forests consist of @ Nature Preservation Forests, @
Soil and Water Conservation Forests, @ Public Health and Culture Promotion
Forgsts, and @ Timber Production Forests.

7.3 Forest Management Criteria

7.3.1

Forest Management Standards for Each Management Category

The types of forest management for each management category are described as
foltows. When the management categories for the same forest overlap, the lype of
forest management with slricter forest management restrictions should be given
priority.

(1) Nature Prescrvation Forests

Nature preservation forests are those where preservation of the natural
environment should be emphasised and those where preservation of the forest
ecosystcin should be particularly emphasised because of the difficulty of restoring
the vegetation once the forest state has been destroyed. Cutting will be siricily
prohibited and other forestry activities will be permitted as long as they meet the
legat restrictions,

(2) Soil and Water Conservation Forests
1) Forests with Main Emphasis on Soil Conservation

The subject forests are woods on south-facing slopes (including those on
inhospitable sites), isolated woods {on slopes), woods on steep slopes,
shrub lands and erosion control belts, etc., all of which are listed in the
Forest Law and aiming al the soil conservation mainly. Cutling will be
prohibited and other forestry activities will, in principle, also be prohibited.
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2) Forests with Main Emphasis on Water Conservation

These include headwater forests, lake/pond conservation forests, riverside
forests and fountain conservation foresls as listed in the Forest Law. In
principle, cutting will be prohibited. Natural regeneration will be adopled for
selective cutling sites to obtain fircweod for home use.

3) Forests with Main Emphasis on Prevention of Meteorological Damage

These include national toad/railway track protection forests, isolated wood
{on slopes) and windbreak forests, cte. as listed in the Forest Law. In
principle, cutting will be prohibited. Natural regencration will be adopted for
selective culting sites to obtain firewood for home use,

(3) Public Health and Culture Promotion Forests
1) Forests with Main Emphasis on Public Health and Recreation

These include green zones and scenic beauly forests (including forest
rececalion sites) as listed in the Forest Law. In principle, cutting will be
prohibited and reforestation will be conducted to regenerate unstocked areas.

2} Forestry Experiment Forests

Forestry experiment forests are established for the development and
dissemination of forests and forestry technigues.

(4) Timber Production Forests

These are forests where industrial activities, such as timber production, are
permitted. In principle, cutting will comprise either shelterwood cuiting or
selective culting. Basically enrichment will be conducted (o regenerate group
selective cutting sites while natural seeding regeneration or regeneration by .
sprouting will be used to regenerate shelterwood cutting or single tree selective

cutting sites,

7.3.2 Cutting Standards

(1) Cutting Methods

The cutting methods to be used are selective cutting (group and single tree} and
shelterwood culting for regeneration cufling, and thinning. Selective cutting is
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classified as group selective cutting which focuses on groups of trees constituting
a natural forest and single tree seleclive cutting which focuses on single teees.

{2) Culling Age

The results of the annual ring survey using stumps show that the tree growth of
Pinus sylvestris hill forests on sandy soil with poor waler hiolding capacity tends

& to significantly slow down from approximately 120 years of age. The cutting ages
given below will be adopted for the present guidelines.

s Pinus sylvestris; Larix sibirica : 130 ycars
* Betula plaryphylle, Populus trenmila 65 years

{3) Cutling Cycle

In the case of scleclive cutting, it is necessary to rotate the culting based on the
cutting cycle which is, in principle, the period required for a stand subject to
selective cutting 1o recover its volume at the time immediately prior to selective
cutting. Therefore, the culling cycle is closely related to the selective culting rate.
The following cquéiion expresses the relationship between the cutting cycle and
the selective cuiting rate.

£=-log(l-s)/log (1.0p)

Where, £ @ cutting cycle
s : selective cutting rate
p : increment rate

(4) Allowable Cut Volume

While there are many ways of calculating the altowable cut volume, a relatively
simple equation using the numerical regulation method below is used as this suits
the volume of available data on forests.

A E = l_g. + &}_
2 T
Where, E : apnual allowable cut volume for regencration cutting (m’)
Ip : present rate of annual increment (m’)

Vp: present volume (m’)

T : average cutling age (years)
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1.3.3

7.3.4

Regeneration Standards

The regencration methods to be used are reforestation, enrichment, naturat seeding
anct sprouting. In principle, regeneration will be conducted within two years of
culting. 'The regeneration area during the plan period is, in principle, sct at cight-tenths
(8/10) of the total culting arca during the plan period plus the new regeneration area

(existing cut-over sites, forest damaged sites and feasible regencration sites) at the
time of plan formulation.

In terms of tending method, excluding those stands where cutting is prohibited,
clearance of the forest floor vegetation or the removal of obstructive broad-teaved trees
should be conducted according to need if the growth of the regenerated trecs appear to

be obsiructed by the forest floor vegetation or rearby broad-leaved trees before and
after the end of regeneration.

In order to cradicate un-regenerated sites among such unstocked areas as fire damaged
sites and cut-over sites and to improve the forest productivity through planting, it is
necessary to obtain a sizable production volume of high quality seedlings. The species
produced by nurscries are mainly Pinus sylvestris and Larix sibirica and rooted
cultings of poplar are also produced.

Forest Road Standards

The forest road plan will be prepared for trunk forest roads and spur roads. The most
appropriate choice appears to be the construction of forest roads at larger valley
bottoms and the construciion of spur roads at smaller valley bottoms, ridgelines or

mid-slopes to link with trunk forest roads with special attention being paid to the
conservation of forest land.

As the transportation of Yogs is mainly conducted using a trailer, this vehicle is used as
the reference vehicle to determine the structural standards for forest roads and spur
roads. The standard structure will be adopted for actual road construction purposes so

that the broad shoulders and lane width will allow forest/spur roads to act as
firebreaks at the time of a forest fire.
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7.3.5

7.3.6

Forest Conservation Standards

The existence of a sloping site which is located near a conservation object in a forest
management arca or which threatens its cxtension makes vegelative restoration
necessary by cstablishing erosion controt belts by planting, ctc. While the aver-
grazing of sloping land must be avoided to prevent bare land leading to soil erosion,
no sites are currcntly obscrved where the ground surface vegetation has been lost due
to grazing.

When growing forest is found to be particularly rare from the viewpoint of academic
rescarch in a particular region, the necessity for its protection must be
comprehensively examined. It protection is deemed necessary, the arca should be
designated a natare reserve for scientific rescarch to ensure its conservation.

Forest Protection Standards

(1) Forest Fires

Although forest fire prevention activilies have long been implemented by the
aimak government, district offices and other related organizations, the measures
will be introduced in view of the fact that most forest fires are cansed by human
carclessness, including the throwing away of burning cigarette ends and maiches
and the inadequate extinguishing of open-air fires. The liaisoning between various
administrative organizations and also between the said organizations and local
people will be strengthened to establish aimak and district forest fire prevention
and extinguishing systems capable of a quick response.

(2) Damage to Trees Due to Logging, elc.

In order to prevent damage to remaining trees and succeeding young trees due to
logging and skidding, full tree logging will be prohibited. If necessary, logging
and skidding will be modified to reduce full tength logs to half lengih logs or
specific length logs to protect the remaining trees and succeeding young trees.

(3) Weather Damage

It is very important to select appropriate species while tending those broad-leaved
trees which creep into the reforestation sites.
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(4) Damage Due to Diseases, Harm{ul Insccts and Animals

Forests in and around the Intensive Area were severely damaged by the forest fire
in 1996 and cfforts shoutd be made (o cut, log and use the damaged trees as
quickly as possible to prevent the spread of secondary damage by diseases or
harmful insccts. In this case, the cutting volume of the damaged trees should, in
principle, be counted as part of the altowable cut volume of live trees.

While the protection of wild animals is stressed in forests other than timber
protection forests, the co-cxistence of trees and animals/birds in timber production
forests is also important for hunting insects. Accordingly, the present level of
damage by wild animals should be tolerated.

7.4 Preparation Standards for Forest Management Plan Maps, etc.

In line with the formulation of the forest management plan, the following maps and
documents will be prepared as appendices.

® Forest Inventory Book
@ Forest Type Maps
@ Forest Manageiment Plan Maps

8. FOREST MANAGEMENT PLAN
8.1 Basic lssues
8.1.1 Subject Areas and Related Issues

The plan period is 10 years. However, the contents of the Plan will be reviewed
whenever a major change of the socioeconomic situation and/or large-scale forest
damage occurs, The subject areas of the Plan are the two Mode! Areas established in
the Intensive Area and the size of these areas is given in Table 13. The Model Areas
belong to Altanbulag District and Uroo District.

Table 13 Size of Subject Areas of the Plan

{Unit: ha)
Location Model Arcal | Model Area2 | Total
| Altanbulag District | 6934 | 18601 | 25335
Uroo District - 4,116 4,116
Total 6,934 22,117 29,651
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8.1.2

Forest Categories and Forest Division

Forests in the Model Areas are categorised as follows. Unstocked sites appearing on
the forest type map are classificd as cither hospitable sites or inhospitable sites (non-

forest) depending on the perecived difficully of regeneration. Table 14 shows the arca
by forest category.

Table 14 Arca by Forest Category
{Units: ha, %)

Forest Category rodel Model Yol Composition
rea | Arca 2 : Rate (%)
Forest Pine Forest 2,770 L1115 3,885 13.1
Larch Forest - 1,101 1,101 3.1
Pine/Larch Forest - }.205 1.205 4.1
Mixed Forest 923 5379 6,302 21.3
Broad-Leaved Forest 1,235 6,563 7.798 26.3
Planted Forest 97 - 97 0.3
Hospitable Site 16 143 159 0.5
Logged-Over Land 269 - 269 0.9
New Fire Damaged Forest 1,300 2,496 3,796 12.8
| Sufferedfp19%6 | | |
Sub-Total 6610 18,002 24,612 830
Non-Forest Rocky Area 4 914 818 3.1
Inhospitable Site 2 1,436 1,438 4.9
Farm Land 24 - 24 0.1
Grassland 222 2,365 2,587 8.7
firf_b_r_eak L 72 - 72 0.2
Sub-Total 324 4715 1 5039 | 170
Total 6,934 22,717 29,651 100.0

The resulting number of compartments and sub-compartments is shown in Table 15,

Table 15 Compétnment and Sub-Compariment Numbers

Ama No. of No. of No. of Min./Max. Size of
Compartments | Sub-Compartments | Sections Compartments
Model Area | 10 13 132 349/1,032 ha
Modet Area 2 32 676 587 44471,168 ha
Total 42 789 719 -
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8.1.3 Forest Improvement Targets

The following forest improvement targets ate adopted.

- Nature preservation forest : preservation of the forest ecosystem
- Soil & water conservation : preservalion of the specific function of cach fores!
forest and public health/cullure  appropriate use of damaged trees and early
promotion {orest restoration of site in the case of fire damaged
arcas in 1996 in Mode! Arca |
- Timber production forest : systematic improvement of a forest with high

increment  while maintaining  adequate  stand
density with good quality trecs, appropriate use
of damaged trees and carly restoration of sites in
fire damaged areas in 1996

8.1.4 Management Categories

The following management categaries are adopted as suggested by the Guidelines.

(1) Nature Preservation Forests

® Nature reserves for scientific research: forests in Sub-Compartment Nos.9
through 12 and No.15 in Sub-Compartment No.8 in Modcl Area 2

(2) Soil and Water Conservation Forests

® Woods on south-facing slopes: woods in Sub-Compartment No.5 in
Compariment No.4, Sub-Compartment Nos,3 and 4 in Compartment No. 5,
Sub-Compartiment No. 1 in Compartment No.6, Sub-Compartment Nos. 10,
15, 17 and 20 in Compartment No. 12, Sub-Compariment Nos.24 and 25 in
Compartment No. 17, Sub-Compartment No.5 in Compartment No.lS, Sub-
Compartment Nos.6 and 8 in Comparuhcm No. 19 and Sub-Compartment
Nos. 11 and 25 in Compartment No.26 in Model Area 2

@ Isolated woods: woods in Sub-Compartment Nos.7 and 9 in Compartment
No.3, Sub-Compartment Nos.2 and 18 in Compartment No.4, Sub-
Compartment No.2 in Compartment No.5, Sub-Compartment Nos.11, 12
and 16 in Compartment No. 15 and Sub-Compartment Nos.12 and 13 in
Compariment No.23 in Mode! Area 2
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@ Woods on steep slopes: woods in Sub-Compartment Nos.3 and 4 in

Compartment No. 12, Sub-Compartineni No.2 in Compartiment No. 13, Sub-
Compartment No.22 in Compariment No. 15, Sub-Compartment No.23 in
Compartment No.26, Sub-Compartment No. 19 in Compartment No.27 and
Sub-Compartment No.2 in Compartment No.29 in Model Area 2

Headwater forests: forests in Sub-Comparlment No.10 in Compariment

No.6 through Compartment No. 15, and Compartment No. 17 in Model Area
2

(3) Public Health/Culture Promotion Forests

@® Green zones: all forests in Model Area |

@ Expected green zones: forests in Sub-Compartment Nos. U1 through 17 in

Compartment No.7, Sub-Compartment Nos. 1 through 5 and 20 through 22
in Compartment No.8, Compartment No.9, Sub-Compartment Nos. |
through 9 in Compartment No. 10, Sub-Compartment Nos.6 through 9 and
11 in Compartment No.11, Sub-Compartinent Nos.3 through 6 in
Compartment No. 12, Sub-Compartment Nos.3 through 8, 10 and 11 in
Compartment No. 13 (all of these forests overlap with headwater forests),
Sub-Compartment Nos.17 through 19 in Compartment No.22, Sub-
Compartment Nos. 15 through 22 in Compartment No.26, Sub-Compartment
Nos.1 through 7 and 15 through 23 in Compatiment No.27, Sub-
Compartment Nos.2 through 16 in Compartment No.28, Sub-Compartment
Nos.4 through 29 in Compariment No.29 and Sub-Compartment Nos.3
through 5, 8 through 16, 20 through 22 and 25 in Compartment No.30

(4 Timbcr Production Forests: forests other than those listed in (1), (2) or {(3) above.

8.2 Forest Management Methods

8.2.1

Forest Management Methods by Management Category

The cuting methods to be used are selective culting {group and single tree),
shelierwood cutting, and thinning as suggested by the Guidelines while the
regencration methods will be reforestation, enrichment, natural seeding and sprouting.
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The clearance of damaged trees in the soil and water conscrvation forests and public
health/culture promotion forests damaged by the fire in 1996 will be conducted if
necessary. Table 16 outlines the forest management methods by management category
based on the cutling and regeneration methods (o be used.

Table 16 Forest Management Methods by Management Category

Managemeat Cutting Mcthod 1. - Regeneration Method Cutting Age
Category Subject Forests Regeneration Thin- | Refores- | Enrich- | Natural Regeneration | (Cutting Cycle)
Cuiting ning tation ment | Seeding | Speouting
Nature Pros- | - Natuse ceserve for stricily prohibited — — jua - - -
ecvation Foresty  sciemtificresearch I Y P I I R
Soil & Water | <Soil Conscivation> probited — — -—- — - -
Conservation - Wood onr south-facing
Forest slope; wood on steep slope;
_dsolatedwood | S DUV SO DS FUS M R
<Water Conservalion> peohibited in principle - — — — — iy
- Headwater forest ]
- No dssruption to (sclective colting of — — — [{o)) ()
preseevation of forest fireweed)
function
- Limited protection of {clearence of damaged Te)}
forest, growth and trees)
improvement of reslaration
capabilily
« Unstocked forcst fand -~ - O — — o
<Climaiic Damage Prohibited in principle — —_ —_ —
Prevention>
- Wood ksolated
Public Health /| - Green zone; expected prohibited in principle — -— — — — _
Cyltvre green zong; isofated wood
Proinotion (onpentteslopey ~ } o B
Forest - Limited protection of (clearance of daniaged Q) (o)}
forest, growth and trees)
improvement of restoration
capability U SN I S S A — ]
- Unstocked forest 1and — — O - — —
- Forestry expenment forest | (depends on experiment | as lefe as left asleft | asleft as left
e objective) -
Timber Steep slope, fiverside or prohibited in panciple ) — — — — Shelterwaod
Production major fidgeline cutting
Forest Good natural regeneeation shelterwood cutting £ O — — O O (L: 10 years};
site stngle tree selective selective
| |eutting . 1. culting )
Stocked land other than group selective cutting O ) O A A (N: 130years,
above {change of L: 65 ycars)
specics) {N: 30 years)
single tree selective O - — O O {NL: 30 years)
o fewtting B
Unstocked forest fand -— — O — — —
Notes

exceplional cases.

2. The clearance of damaged trees will anly be conducted by the Forestry Office.

8.2.2 Cutting Plan

(1) Culting Age

s Pinus sylvestris, Larix sibirica

» Betula platyphylia; Populus tremula
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(2)

(3)

Cutting Cycle, etc.

Some stands in Model Area 2 will be subject to selective cutting.

» Culting cycle : needle-lkeaved forests/mixed forests 30 years
* Selective culting rate @ 25% or less

The cutting cycle for the shelterwood cutting of broad-leaved forests for the
second time and thereafter is provisionally sct at 10 years.

Allowable Cut Volume

The calculation results of the allowable cut volumes (live standing trees) for the
Altanbulag District in the plan period of 10 years are given in Table 17. Taking
the clearance of trees damaged by the fire in 1996 into considetation, the actual
allowable cut volumes are set at 50% of the calculated figures.

Table 17 Calculation of Allowable Cut Volume for 10 Year Period in
Timber Production Forests

Area S&’;g:}:fi ) lnc;*;)lcm C‘:\l;"g Allowable Cut Volume (in Plan Period)
: e E=(p/2+V 10 (m*

_ ty | ) @) | (years) Upi2 + VPO X 10 (e
Necdle-Leaved (3,036/2 + 5535,70213 x 10x 0.9 =
Trees 535,702 3,036 130 {57.926) x 0.9 52,133
Brood-Leaved (6,805/2 + 654,248/65) x 10x 0.9 =
Trees 654,248 6,805 65 (134,679) x 0.9 121,211

Total 9,609 1,209,950{ 9,841 - 173,344

Note: The ratio of those stands where cutting is, in principle, prohibited is sct at 10% for the abovecalculation
and sublracted from the altowable cut volome.

Q)

Cutting Sites and Culting Volume

The permitted cutting sites and cutting volume are planned in accordance with the
Guidelines while taking the early clearance of the trees damaged by the fire in
1996 into consideration. Cutting volume of needle-leaved live standing trees is
planned within 50% of the annual allowable cut volume {(sce Table 18). In
addition, the cutting sites for firtewood for home use are planned. Needle-leaved
and broad-leaved fire-damaged trees may be cut within the full of annual
atlowable cut volume when those (rees be sizable and possible to be used.
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Table 18

Permitted Cutling Sites and Cutting Volume

g Nos of Compariment, Necdle- | Broad-
District =5 Management Cuttiog Method Sub~Con\paftnienl Arca | leaved | Leaved lotal
3 Category and Section Trees Trees
= (ha) | (m") (m’) (')
Altanbutag |1 |Public Health & | Clearance of 17, 2007, @r, 782((78,250) {78,250}
Cultrre Promolion | Damaged Trees 3@yrre @
Forest @', 467, B,
@IJ
2 | Timber Production Group Sclective s@.0D.8,600.5,0, 520] 25.680 _B.l§(i 38,860
Forest Cotting 65,0.6r, O
Single Teee | 220, 11", & 62 | 2000 | 2000
Selective Culting -
Shehiciwood s, 6D 130, 5,810 5,810
Cutting R I -
Single Tree 198, @7, 26®), 42y (2,000} (2,000)
Selective Culling
(for Damaged Trees) . _ e
Group Selective 227, 202", ", 461] (26,670) | (2,000 (22,670
Culting @, B, "
{for Damaged Trecs @u p ’2(?@:1
23@-5’ @IJ'
243, ®, @,
- ewL.erne®) | _
‘Thinning 198, 268" 56] 2,550, ‘ 2,550
Subtotal | 1,2711{20,670)| (2,000} (22.670)
28,230 ] 20,990 | 49,220
Total | 2,653] (98,9200 | (2.000)] (100,920)
28,230 | 20,990 | 49,220

Note: 1) In the case of "Compartment No.1, Sub-compartment No.2, Section No.2", the descrption is indicated as

@,

2) The subject amount for fire-damaged trees (or dead trees) is described with brackets.

(5) Cutting Methods

As suggested by the Guidelines, the culting snethods to be employed are group
selective cuiting, single tree selective cutting and shelter wood cutting for
regeneration cutling, and thinning. The early clearance of damaged frees in 1996
in public health/culture promotion forests will be conducted at stands of which
fire damage level is large or medium. In timber production forests, in order to

conduct carly clearance of fire-damaged trees group selective cutting or single tree
selective cutting will be applied for the sizable stands of which fire damage level
is large or medium.
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1) Group Selective Cutting

Group sclective cutiing will be employed for those timber production stands
which are mainly composed of mature, large and medinm diameter trees with
a relatively small number of small diameter needle-leaved trees and
stucceeding trees requiring enrichment. ‘Those stands with a crown density of
less than 50% will not be subject to culting.

2) Single Tree Selective Cutling

Single tree selective cutting will be employed for those timber production
stands which are composed of large as well as small to medium diameter
trees with many succeeding lrees or with a good state of natural regencration,
making enrichment unnccessary (the regencration index is gencerally less than
0.8), and those sites subject to the cutting of firewood for home use.

3) Shelterwood Cutling

The subject forests are broad-leaved forests regencrated wilh sprouting in
timber production forests.

4) Clearance of Damaged Trees

The clearance of damaged trees will be conducted at those stands which are
sizable and located at gentle slopes in public healib/eulture promotion forests
which were damaged by the forest fire in 1996. The forests located along
farmland and grassland will be excluded. The culting and regeneration
methods will be adopted based on the level of firc damage.

5} Thinning

Thinning based on the trec form category will be conducted at stands below
the cutting age in order to improve the health of these stands, {o stimulate
diameter growth and to ensure the efficient utilisation of wood resources by
means of alleviating the competition between trees. In the case of exisling
man-made foresls, thinning is not required for many ycars to come because
of the present young age.

8.2.3 Regeneration Plan

The regeneration methods to be employed are reforestation, enrichment, natural
sceding and sprouting as suggested by the Guidelines.
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(1

(2)

3)

4

Reforestation

'The subject sites for reforesfation in timber production forests will be unstocked
arcas, such as past forest fire damaged arcas and cut-over arcas, where the
progress of reforestation or natural regencration is poor and those sites where a
change from a broad-leaved stand to a needle-leaved stand is required, In the case
of pubtlic health/culture promotion forcsts, reforestation will be employed at
cleared sites of damaged trecs or unstocked areas where planting is required (o
create a forest,

Enrichiment

The subject sites for earichment will be group selective culling sites (including
scattered unstocked areas). The similarly cleared sites of damaged trees will be
also the subject sites.

Natural Seeding Regeneration

Natural seeding regeneration will be selected for those stands subject to single tree
selective felling where human assistance is unnecessary because of the presence
of many succeeding trees or the excellent state of the regeneration and growth of
naturally regencrated young trees and those stands where natural regeneration
without human assistance is expected to take place for along time due to the site
conditions and/or legal restrictions.

Regeneration by Sprouling

Regeneration by sprouting will be selected when a broad-leaved stand is to be
created after culting in a broad-leaved forest or at a broad-leaved forest site in a
ncedle-leaved or mixed forest.

Although the forest fire in 1996 increased the land area requiring regeneration (logged-
over sites, fire damaged areas and hospitable sites), the regeneration of new cutting
sites will be conducted within two years of cutting. As a result of the forest fire in
1996, the area in need of regeneration has 'éharply increased, cxcecd'ing the present
reforestation capacity. Accordingly, the regeneration work at fire damaged areas and
hospitable sites will be partly postponed. Table 19 shows the expected regeneration
siles and rcgencration volume in the plan period.
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Table 19 Regeneration Sites and Regeneration Volume

_ Site to B¢ Regencrated

_ Regeneration Plan

L::i:’ Division Area Nos. of Compartment, Suh Planting E:ricl:- fﬂg'—i ‘?pm;mnq “Toul
ha Compartment 2 . wn Seeding
) ompaitment and Section (ha) (ha) (ha) (h) (ha)
b iHospitable Site 1o] . U R L S
Logged-Over Land 269|807, @" O‘ ’@’@‘ N"S? 57
Cleaning of Fire- 1,300} 20, @', 303", ®.0.0.Q, | nr1so o 450
Damaged Trees (UN) @u @@, 457, @7, @
Cleaning of Fire- | 471[1@F, 222~ % 33, @@, | (nenian | | 1 pad
Damaged Treees {\JP) 4B, @ OI! 471 471
Plantation 1 97 3_(5@ N T
[(Fiee-Dacaged) | L S SN SN AN S
Totalf 2,153 536 [144] f144)
R — N [ T URE: Y1 U UOUNUN S . ¥ 2 B
2 |iospitable Site 14312019, 230, O® NP 59 59
Fire-Damaged Site | 2,496| 1904, @7, 2037, @, @, &, NPis3y | 17 [531
{UN) @G, 225, 2337, B, 3, 186 203
240! . @‘l%? @2 o 7 -
Fire-Damaged Forest | 289)2@", 203", @', @', GF, (7, NP[61) | 25 52 (64]
Stand (NP, N, M, 1) @ 2265, 236, @, 2407 223 300
R B8 260, 31,
Cutting Plan 656|207, 5@, @, @, 4D, B, @, @, NP {59} 154 | (126
6@.0.0.6. @, nQ. & NPI6T] 510
_ 416 | S
Total] 3,578 59 [243) 42 206 [242]
825 1,132
Grand Total] 5,731 5935 [387] 42 206 {387]
1,296 2,139

MNotes 1) The numbers of the eprichment is obtained from the subject arca. The numbers with brackeis are the substantial

areas for the enrichment.
2) The regencration amount for the cutting plan is 8/10 of the area 1o be planted.
3) In the columns of Reforestation and Enrichment, NP and NL mean Pinus sylvestris and Larix sibiricarespectively.

4) The site is deseribed as "8(D?* for Compariment No. 8, Sub-Compariment No. 1 and Section No. 2.

The supply of the seedlings required for reforestation and enrichment will mainly rely

on the nursery at Hond which is run by the Forestry Office. In addition, close liaison

will be established with the nursery of Vocan! Lumber Company to ensure an

adequate supply of the rcqulrcd plammg stock. The quantity of scedlings required

based on the reforestation and enrichment areas to be planted during the plan period is
shown in Table 20.
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Table 20 Required Quaniily of Scedlings and Nursery Sive

) Planting Area (ha)

Planting | Necessary Seedlings by Thousand | Nursed Corresponding
Species Refogest- { Barich- | Density | Reforest- | Enrich- Total Scedlings | Necessary Arcaof
ation ment pecha ation menk por m'! Nursing Site (ha)
Piius sylvestris | 395 | 320 | 3,000 | 1,825 982 | 2,807 34 8.2
Larixsibiriea |} 67 | 3,006 | 106 206 34 0.6
Total 595 387 1,825 1,188 3,013 8.9

Notes 1) The planting arca for the enrichment is the substantial area (o be planted,

2} Vhe number of necessary scedlings is used for the supplementary planting and counted as 25 % of the
seedlings covering 10 % of the planting area, which is planted in the duration of 9 years followed by the
initial year,

3) The amoual of nursed seedlings per m? is decided by assuming standardized scedlin g production rate(some
80 %) and one year of faltow,

8.2.4 Forest Roads
The planned construction length of forest roads and spur roads during the plan period
is shown in Table 21.
Table 21 Planred Construction Length of Forest Roads
D';?S;' Route Name Division Work Type L’i;g;h “{’::;h Remarks ‘
1 Altanbulag-Uroo Forest Road | Improvement | 12,500 10 | Gravel Surface, Large Side
Ditch
Firebreak (South-North) | Spur Road Construction 9,000 5
_______ _ | Fircbreak (East-West) Spur Road Construciion | 1,700 5
2 Altanbulag-troo Forest Road | Improvement 4,300 10 | Gravel Surface, Wooden
Bridge (10 m)
Hond-Uroo Fotcst Road | linprevement 8,500 10 | Gravel Surface, Wooden
Bridge (10 m, 7 m)
CompartmentNo. 5 & 61 Spur Road Construction | 12,000 5
Compartment No, 22 Spur Road Construction 4,200 5
Comparlment No. 23 Spur Road Construction 3,000 5
| Compantment No. 24 | Spur Road__ Construction | 3,500 5
“Total 58,700 -

Note: The above amounts are designed for the Model Areas.
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8.2.6

8.2.6

8.2.7

Forest Conservation

No special forest conservation facilities are judged to be required given the present
condilions of the forest fand. Tt will, however, be nccessary to avoid over-grazing
when a forest is used for grazing.

One group of Larix sibirica forests {consisting of Sub-Compartments Nos. 9 through
12 and No. 15 in Compartment No. 8; total area of 336 ha), of which the primeval
state is relatively preserved, will be preserved as a nature reserve for scientific
research.

Forest Protection

The prevention of forest fires will be attempted togelher with refated organizations by
means of @ strengthened liaison between the various organizations and people
involved in firc prevention and fire-fighting, @ promotion of PR activilics using the
mass media and @ improved provision of communication, fire-fighting and other
relevant equipment.

The construction, improvement of forest roads and spur roads followed by the regutar
maintenance and management should be appropriately conducted. In order to prevent
unnecessary damage to standing trees due to logging and skidding, full tree length
logging will be prohibited and half length logging or specific length logging will be
employed.

Preparation of Forest Management Plan Maps, ete.
The forest inventory book was compiled on the basis of the acrial photo interpretation

and the ﬁndihgs of the field survey. Also forest type maps (scale: 1/25,000) and forest
management plan maps (scale: 1/25,000) were prepared.

8.3 Forest Management System

Because of the present comple'xity of the forest management system involving the
Forestry Office, districts and bags, etc., whether or not forest management is properly
conducted depends on close liaisoning between these players. If such laisoning is not
feasible, it may be necessary to establish a centralised forest management organization
and/or to review the forest management system, including the assignment of forestry
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experls to districts. Tt is nccessary to improve the abilities of the nature protection
of ficers together with upgrading of the means of communication to strengthen the on-
site management systenr in order to achicve better forest management with limited
manpower. Tt is essential {o cstablish a reputation among local people through the

proper implementation of day-to-day work and smooth communication with local
people.

8.4 Forest Fire-Related Measures

8.4.1

Use of Damaged Trees

Itis essential to swiftly cut the damaged trees and to transport them out of the forest
because the trees could suffer the secondary damage due to borers. The utilization
should be considered in view of substituting the damaged tree volume for the live tree

cutting volume and adjusting the allowable cutting volume for individual aimaks and
districts.

In Model Area I whete lage damage was cavsed, a combination of strip clear cutting
(group selective cutting for stands with live trees) and reforestation (enrichment for the
group sclective cutting site) should be opted for clearance of the damaged trees.
Because the subject forests are classified as green zones, the clearance must be
properly conducted by the Forestry Office as slipulated by the Forest Law (the
Forestry Office is responsible for such work even if the work is subcontracted.)

In Model Area 2, damaged needle-leaved trees in the fire damaged areas in
Compartment Nos. 20, 23 and 24 can be used since the damage is large and the area is
sizable. However, the use of scattered, damaged needle-leaved and broad-leaved trees
on slopes in remote arcas will be difficult for the production of general-purpose
timber, partly because of the location and partly because of the small concentration in
terms of arca and volume together with the low commerciat value.

The volume of needle-feaved trees damaged by the fire is as large as 575,000 m’ in the
Model Areas alone which is equivalent to between 10 to 20 years of allowable cul
volume for the Altanbulag District. The local capacity to conduet the necessary cuting
and logging within two years when the use value of the damaged trees is not
significantly reduced is limited even if there is sufficient capacity to process them into
tinmber.
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8.4.2

8.43

8.4.4

Measures to Combat Secondary Damage

In the case of extensive damage, such as that caused by the fire in 1990, it is hardly
feasible te prevent sccondary damage cffectively. The public sector as well as Ihe
private sector should be urged to cul and remove at least some of the usable trees
damaged by the fire in 1996 in both Model Arca | and Model Atea 2 in order to reduce
the number of tree feeding borers as soon as possible.

Restoration Measures for Fire Damaged Areas

The fire damaged areas in 1996 consist of natwral forests, Pinus sylvestris
reforestation sites and naturally regenerated young stands {firc damaged areas prior to
the fire in 1996). The restoration of damaged stands is usually conducted by @ natural
regeneration, @ reforestation or enrichment or & a combination of @ and @, the
setection of which depends on the oulcome of a comprehensive review of the forest
management type, site conditions, available forestry labour and available restoration
funds, etc. of each stand. The restoration work will be initiated at higher priorily sites.
In order to restore the fire-damaged area, the improvement of reforestation system is a
very crucial issue.

Forest Fire Prevention and Fire-Fighting Measures

Forest fires occur every year in Mongolia under such weather conditions of dry air
and little rainfall, tuming valuable forest resources into ash. As most forest fires are

caused by human carelessness, including the throwing away of burning cigarette

ends/matches and the incomplete extinguishing of open fires, ete., basic measures to
prevent forest fires are @ improvement of the public awareness of the need to prevent
fires and @ extinguishing of fires al an carly stage. These measures must be
systematically implemented by a style of national movement supported by the mass
media.

8. TRANSFER OF TECHNOLOGY

The local level of technological knowledge is fairly high although there are serious problems of
equipment shortage and deterioration. Technology transfer to the counterparts was conducted in
the form of OJT and the actual use of the survey equipment through the ficld survey associated
with topographical map preparation and satellite data analysis, the fact-finding survey on the
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Study Area, the survey on the Intensive Area, the survey to formulate the forest management
plan guidelines and the forest resources survey in the Model Areas, elc.

10. RECOMMENDATIONS

Given the current systems regarding forests and forestry, the avaitability of various data and
information and the extensive damage caused by the forest fire in 1996, it is hoped that the
forest management plan described in this report will assist the formulation and implementation
of appropriate forest management plans in the future to greatly contribute to the conservation
and creation of forest resources and also to the vitalisation of forestry and the forest products
industry. It is extremely important to try to secure the necessary funding and manpower and to
improve the lechniques regarding the conservation and creation of forests together with cfforts
to prevent forest depletion and degradation because of the status of forests in Mongolia which
are located in the critical zone for forest growth and which are extremely precious from the
global point of view. In view of this importance of forests in Mongolia, the following
recommendations are made based on the findings of the Study.

{1} Prevention of Forest Fires
1) Public Relations Activities for Forest Fire Prevention

As forest fires occur cvery year, both depleting and degrading ﬁrecious forest
resources, their prevention is a prerequisite for the conservation of forest resources.
Forest fire prevention is also imporiant for the assured implementation of a fo_rést
management plan. In the future, all forest-related organizations must work together to
eradicate forest fires, making it a national movement. In particular, the following
measures should be introduced.

@  Strengthening of Public Awarcness

As most forest fires are caused by human carelessness, public refations activities
should be conducted with the assistance of the mass media in order to improve
the awareness of individuals of the importance of forest fire prevention,

@ Issuc of Fire Warnings and Patrols

The issue of fire warnings is currently based on the fire hazard index, of which
humidity acts as the sole factor. The maximum wind velocity should be added as
another factor to improve the index’s reliability while the fire warnings issued
should be widely conveyed to the public via radio and TV, etc. Moreover, all
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forcst-related organizations shoukd cooperate with cach other to patrol forests and

to provide relevant guidance and instructions for people entering forests,

2)  Devetopment of Fire-Fighting System

A forest fire can be put out if fire-fighting activitics are immediately conducted after

the outbreak of a fire. It is, therefore, necessary (o establish an carly fire-fighting

system. To achieve this, the following measures should be introduced.

®

Development of Fire-Fighting System

All forest-related organizations in the aimak and districts, including those in
neighbouring aimaks and districts, should discuss the establishment in advance
of the mobilisation, command, reinforcement, logistic supply and relict
procedures for fire-fightling activitics corresponding to different places and scales
of fire. In addition, a quick responsc systemy must be established throngh map
excrcises and other activities.

Development of Notification System

Such communication equipment as mobile phones and radio equipment and
topographical maps, etc. should be provided for all forest-related organizations,
nature protection officers and patrolmen in order to establish communication
channels between all organizations and personnel (including beiween the
headquarters and fire-fighting teams during fire-fighting activitics) to ensure the
immediate notification of a fire sighting to related organizations so that fire-
fighting activities can quickly commence.

Improvement of Fire-Fighting Equipment

Fire-fighting equipment and related equipment should be provided in key places
and should be properly maintained to enable a quick response to forest fires. The
range of equipment should include fire engines, aircraft, backpack water bags,
spades, fire beaters; bulldozers, chainsaws, brush cutters, trucks, four wheel
drive vehicles and portable radio equipment, etc., all of which should be gencral-
purpose equipment.

Improvement of Forest Roads

Fores! roads are very important infrastructure as they can act as both firebreaks
and transportation routes for swift and effective fire-fighling activities. In view of
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this imporance of forest roads, the construction and improvement of teunk forest
roads should be conducted.

3) RBarly Processing of Tfire Damaged Trees

Once fire damage unfortunately occurs to a forest, it is essential to swiftly cut the
damaged trees and to (ransport them out of the forest to prevent any expansion of
sccondary damage due to borers and also to ensure the effective utilisation of forest
resources. To achieve these objectives, the following measures should be introduced.

@  Urgent Establishment of Extent of Damage

Using an aircraft, acrial photographs of the fire damaged area should be taken to
establish the size of the damaged area, extent of the damage, damaged specics
and damage volume, cte. based on information contained on the aerial
photographs and the findings of field investigations.

@ Early Processing of Damaged Trees

An urgent damaged trees processing plan should be formulated based on the
extent of the fire damage in view of the swift cutting and hauling of the damaged
trees, subslituling the damaged tree volume for the live tree cutting volume and
adjusting the allowable cutting volume for individual aimaks and districts. The
storage in water, barking and outdoor piling of the cut and yarded logs should be

arranged in roofed, well-ventilated areas to prevent any further damage by
harmful insecls.

@ Impiovement of Sawing Machines

As the exisling sawing machines are only capable of sawing upto a log diameter
range of between 18 cm and 55 cm (or 65 cm), small and large diameter trees
outside this range are left in a forest, becoming feeding trees which assist the
outbreak of insect damage. These sawing machines should be replaced by band
saws which can process logs of any diameter class. The use of band saws can

improve the sawing yicld, thereby contributing to the better conservation of forest
resources.
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(2) Creation of Forest Resources

)

2)

Formulation and Imptementation of Reforestation Programme

At present, forest land which has become unstocked due to fire damage occupies a
vast area as uniegencerated land and requires quick restoration as forest Jand. Such
improvement will not only restore the depleted forest resources but will also contribute
to the prevention of global warming by the fixation of carbon dioxide gas (CO,). As
the creation of forests takes a very long time, the formulation of a reforestation
programme is necessary based on a comprehensive examination of the land
productivily, meteorological conditions and labour requirement for reforestation, ete.,
all of which determine the site conditions of the subject regeneration sites, in order to
systematically eradicate unregenerated land. To achieve this goal, reforestation funds
must be secured together with the establishment of the following reforestation
implementation system.

® Training of Reforestation and Nursing Engincers/Technicians and  Their
Assignment to Ficld Positions

@ Establishment of a Central Nursery

In order to strengthen the seedling supply system, there should be a nursery
which can function as a center equipped with a wheel-type tractor {with
attachments), greenhouse, cheesccloth, fertiliser, agrochemicals (germicides,

pesticides and herbicides) and an equipment warchouse, etc.

@ Provision of Silvicultural Machinery

In order to implement the reforestation activilies, the provision of crawler-type
tractors (with attachments), chainsaws, brush cutters, planling tools, trucks and
four wheel drive vehicles, etc. will be necessary.

Development and Improvement of Reforestation Techniques

The seedling survival rate at existing reforestation sites is rather low because of the
specific land preparation method invblving the emoval of the top soil of vast
unstocked fand with severe weather conditions and also because of the poor character
of the seedlings and poor planting methods. Some siles have been damaged by the
weather, diseases andfor harmful insects in addition to the death of many young trees
due to ground fires, resulting in a low rate of forests reaching maturity.
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In order to improve the situation, the introduction of improved reforestation
techniques should be attempted, including land preparation without removal of the top
soil, the production of good qualily scedlings through belter soit and root preparation
and mutching at the time of planting.

Further technical developments should be atiempted to achieve (i) low cost nursing
through a combination of mechanical work and herbicides, etc., (i) mechanical
rcforestation through a combination of machinery or pot secdlings and (iii)
reforestation by direct seeding with the skillful use of herbicides, ete.

(3) Improvement of Forest Inventory Technology

1

2)

Introduction of New Forest Inventory Technology and Provision of Related
Equipment

The Iatest forest inventory technology, that is remarkably advanced nowadays, should
be introduced to afford more efficient and accurate survey method which would be
appropriate for such acountry of Mongotia having a vast land with small population.

It should be pointed out that such an introduction require the latest survey technologies
on analysis of satcllite images or airphoto interpretation, training of the subject
engincers as well as provision of the related necessary equipment.

The equipment inctudes land survey equipment as GPS receivers and pocket
compasses, and forest inventory equipment such as Spiegel-Relaskop or Blime-Leiss,
which are nceded for ficld inspection.

Storage, Accumulation and Utilisation of Technical Information

Acrial photographs were taken before and afiter the forest fire in 1996, While these
photographs have their own value as technical information, they are more valuable in
science when combined with satellite images and other information/data throilgh forest
survey. In view of their imporiance, the negatives of these acrial photlographs must be
properly stored and the photographs widely utilised.

Moreover, (rial plots should be established for continuous research on the current
annual increment of natural forests, the stand productivity of former selective cutting
sites of natural forests and the productivity of man-rade forests, ctc. with a view to
accumulating technical data on the ecology of forests located in the critical zone for
forest growth.
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() Consolidalion of Forest Management Plan Implementation System

D

2)

3)

Training of Forestry Engincers

At present, only a limited number of forestry engincers for the practical
implementation of forest management plans in the ficld arc available at the aimak’s
Forestry Office and some timber companies while the nature protection officers at the
district level Jack the necessary skills to conduct forestry activities. To make matters
waorse, the specialist forestey college was closed down after the democratisation of the
country. It is essenlial that foresuy ecngincers with sufficient knowledge and

experience of forest management be assigned to actual culting and regeneration sites.

Training on the techniques required for forestry activities and forest management
should be provided as soon as possible for nature protection officers at the district
level in order to improve their forestry-related expeitise. In addition, new training
facitities for forests and forestry techniques should be cstablished for the systematic
training of forest engineers.

Local Forestry Activity Council

The existing selective cutting and natural regencration work shows some
shortcomings, including the cutting of fine trees, damage to remaining trees by
logging and skidding work and poor natural regencration at cut-over sites, elc.,
resulting in the degradation of many natural forests.

To improve the situation, a local council consisting of representatives of the Forestry
Office, nature protection officers at the district level, forestry businesscs and academic
circles, etc. should be established to discuss various aspects of foresiry aclivities and a
forest management plan, including the characteristics of species found in natural
forests, selection of culting sites based on tree age and qualitative composition of
stands, cutting methods, including tree selection criteria, preferable logging and
skidding methods to avoid damage to remaining trees and appropriale regencration
methods, including enrichment, etc., so that appropriate forestry aclivilies are
conducted in accordance with the forest management plan.

Preparation and Distribution of Forest T ype Maps and Forestry Inventory Books, cte.

At present, the nature protection officers assigned to manage forestry activities lack the
relevant maps and other documents, including forest type maps, topographical maps,
aerial photographs and forest inventory books, and, thercfore, cannot accurately
indicate a specific plan or area within a forest using such documents. Moreovcf, few
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4)

actial photographs have been taken in recent years while the forest type maps do not
have contour lines.

To improve the situation, new acrial photographs should be taken and forest type
maps with contour lines should be prepared to assist proper foresivy activitics and
forest management. ‘The nature protection officers should be provided with forest type
maps and aevials photographs as well as topographical maps and forest inventory

books so that they can implement appropriate forest management ulitising these
documents.

Utilisation of Unused Resources

The Pinus sylvestris and Larix sibirica forests in Moﬁgolia have been declining due to
cutting and fire damage, etc. while the number of poor quality trees due to burning of
the root collar, hollowing, bark pocket and decay is increasing, Meanwhile, Betula
platyphylla is hardly used despite the high level of growing stock. As the use of the
remaining poor quality trees and hitherto unused broad-leaved trees in forests is
essential for the systematic improvement of exisling forests to forests with high
growth while ensuring a good tree character and appropriate stand density, active
eftorts must be made in the coming years to develop the appropriate use of poor
quality trees as well as broad-leaved trees.
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CHAPTER 1

OUTLINE OF THE STUDY






1.1

1.2

CHAPTER1 OUTLINE OF THE STUDY

Background

The Government of Mongolia envisages the sustainable utilisation of its forests which
account for some 10% (15 million ha) of the total nationat land area, Forests with such
commercially valuable trees as scotch pine and siberian larch cover some 11 million ha
and Selenge Aimak is specially rich in forest tesources.

The Ministry of Nature and Environment was established in 1978 to ensure
environmental conscrvation throughout the country and an annual felling ceiling was
enforced as an attempt to create an appropriate forest management regime. However,
controls have been restricted to quantitative measures and accurate information on the
country’s vegetation has yet to be established. Consequently, forest management which
takes the local characteristics into consideration has not been put into practice.

The extremely severe natural conditions and a felling cycle of more than 100 years make
the smooth progress of reforestation work difticult to achieve. To make matters worse,
concern has been expressed in regard to the declining forest area due to forest fires and
the process of industrialisation.

Against this background, the Government of Mongolta made a request to the
Government of Japan in November, 1992 to conduct a land use survey in Selenge Aimak
and to prepare guidelines for a forest resources management master plan as well as a
forest management plan for the Model Areas. In response to this request, the
Government of Japan sent the Fact-Finding Mission to Mongolia in August, 1993 to
confirm the contents of the request and to discuss the contents of the required assistance
and proposed study area. In January, 1994, the Preliminary Study Team was sent to
Mongolia and the Scope of Work was signed.

Objective

The ultimate objective of the Study is the preparation of a forest management plan for
the Model Areas of some 30,000 ha based on land cover maps to be prepared through
analysis of Landsat data for some 4.28 million ha of Selenge Aimak in Mongotia and also
based on the forest management plan guidelines to be formulated for the Intensive Area
of some 160,000 ha.



1.3  Study Area
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The Stady Area is Selenge Aimak consisting of some 4.28 million ha, of which some
160,000 ha are designated as the Intensive Arca for the formulation of the forest
management plinning guidelines. Within the Intensive Arca, two Model Areas (subject
arcas of the forest management plan) have been established. The locations of the Study
Areq, Intensive Area and Model Areas are shown in Fig. 1.

Cutline of Study Processes

Following the preparatory work in Japan in fiscal 1993 (first year of the Study) the

Study in fiscal 1994 (second year of the Study) through fiscal 1997 (fifth year of the
Study) consists of the following issues.

(1} Second Year Study (Fiscal 1994)

1y
2)
3)
4)

3)

6)

7

8)

9)

Explanation of and discussions on the fnception Report

General survey of the Study Arca

Gathering of relevant information/reference materials and field survey
Survey to formulate the forest management planning goidelines

Acrial photography (of the Intensive Arca of soine 160,000 ha; scale of
1/23,000)

Analysis of Landsat data

Preparation of topographic maps using SPOT data (for the Intensive Area of
some 160,000 ha; scale of 1/50,000)

Preparation of topographic maps (for the Model Areas, scale of 1/25,000)

Interpretation of acrial photographs on land use and vegetation (for the
Intensive Arca)

10) Preparation of land use and vegetation maps (for the Intensive Area; scale of

1/50,000)

1) Formulation of forest management planning guidelines
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(2) Third Year Study (Fiscal 1995)

3)

4)

1) Explanation of the Progress Report

2) Forest resources survey (for the Model Areas)

)
b}
¢)
d)

¢)

Forest type and vegetation survey
Natuoral regeneration survey
Volume table survey

Soil survey

Others

3} Analysis of field survey and reconnaissance findings

4} Preparation of the provisional forest management plan

5) Preparation of thematic maps, cte. for the Mode! Areas

a)
b)
c)
d)

Forest type map (scale: 1/25,000)
Soil map (scale: 1/25,000)
Forest management plan map (scale: 1/25,000)

Forest inventory book

6) Preparation of the Interim Report

Fourth Year Study (Fiscal 1996)

1) Explanation and discussion of the Interim Report

2) Field verification study

Fifth Year Study (Fiscal 1997)

1) Aecrial photography (of the area damaged by forest fire in the Intensive Area of

some 110,000 ha; scale of 1/20,000)

2) Study for preparation of interpretation criteria for the aeria} photos

3) Study for forest management plan

a.
b.

<.

Secondary damage such as pests at forests damaged by forest fire
Relationship between forest and climate

Prevention and extinction of forest fire

Utilization of damaged trees

Restoration of the area damaged by forest fire



4) Preparation of Drafl Final Report
5) Preparation of thematic maps etc.
a. Land Use and Vegetation Map After 1996’s Fire (scate: 1/50,000)
b. Forest Type Map After 1996's Fire (scale: 1/25,000)
¢. Forest Inventory book
d. Forest Management Plan Map (scale: 1/25,000)
6) Explanation and discussion of Draft Final Report

7) Preparation of Final Report
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