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Appendix 1

CHAPTER 11 APPENDICES

List of Study Team Members

The members of the Study Teams and Advisory team and their period of field work arc shown

below.

(1) Firsl Phasc

1)  Study Team

Name

Position and Responsible Field

Yeld Work Period

Forestry Planning
Tkuo Suzuoki

Suchiko Fujimori

Seishiro Shojiguchi

Shiro Morishita
Junzo Watanabe
Takashi Mikami
Shuichi Miyabe

Team Leader/Chief Stedy Ceotdinator
Forest Management Plan/Deputy Study Coordinator

Forest Management

Socioeconomic Survey/ Forest Products Industry
Forest Inventory (1)

Forest Inventory (2)

Land Surveying
Hiromasa Takahashi

Masaki Kurihara
Nobuo Shimizu
Tsuneo Terada
Takeo Ichige
Masayuki Yoshitomi
Shinichi Mitsuoka
Isao Sakai
Yoshifumi Sakurai

Land Use and Vegetation Survey

Supervisor of Aerial Triangulation and Surveying/Deputy
Study Coordinator

Aecrial Photography

Control Point Surveying (I
Control Point Surveying (2}
Control Point Surveying (3)
Control Point Surveying (4)
Supplementary Surveying
Satellite Data Analysis
Satellite Data Analysis

19/5/1994 - 02/6/1994
01/8/1994 - 20/3/1994

19/5/1994 - 02/6/1994
017871994 - 297971994

19/5/1994 - 02/6/1994
01/3/1994 - 29/9/1994

02/871994 - 31/8/1994
O1/3/1994 - 20/9/1994
02/871994 - 31/8/1994

017871994 - 29/9/1994

19/511994 - 27771994

06/6/1994 - 06711994
19/5/1995 - 15/11994
19/5/1694 - 2111994
06/6/1994 - 157171994
06/6/1994 - 157171994
23/671994 - 27/11994

. 06/6/1994 - 25/6/1994

06/6/1994 - 25/6/1994

2) - Advisory Team

Name - Position and Responsible Field Field Work Period
Sadamoto Watanabe Team Leader/Frigid Forest Ecology 14/9/1994 - 23/9/1994
Haruo Sawada Remote Sensing 14/9/1994 - 23/9/1994
Kazuo Sudo Coordinator 147911999 - 23/9/1994
Noritaka Asakawa Coordinator 197511994 - 0216/1994
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3) C/P Organization (Rescarch Institute of Forestry and Wildtife)

Name

Position and Responsible Field Ficld Work Period

e . Enkhsaikhan

{.. Batdog

B. Otgonsuren
B. Bayarsaikhoan
G. Tsedendashi

7. Norangerel

Forest Management Plan/Coordinator 194511994 - 2/9/1994
1BI1994 - 29/9/1994

Torest Management "

Forest Inventory "

Forest Inventory N
F.and Use and Yegetation Survey ”
Farest Inventory "

The official titles of the above members of the C/P organization are as follows.

Name

Paosition

I31. D. Enkhsaikhan
L.. Batdog

8. Otgonsuren

B. Bayarsatkhan

G. Tsedendashi

Z.. Narangerel
1. Bat-Frdene

Director

Chicf of Forest Measurement and Hunting Policy Depariment

Chief Enginecr, Forest Measurement and Hunting Policy Department
Engineer, Forest Measurement and Hunting Policy Depariment

Rescarch Worker, Forest Measurement and Hunting Policy
Department {on loan from Scicnce Academy)

Engincer, Forest Measurement and Hunting Policy Department

Engineer, Foresl Measurement and Hunting Policy Department

(2) Sccond Phase

1) Study Team

Name Position and Responsible Ficld Field Work Period
Ikuo Suzuki Team Leader/Chicl Study Coordinator 117671995 - 25“3}} 1995
257171995 - 09/8/1995
Suehiko Fujimori Forest Management Plan/Deputy Study Coordinator 11671995 - 69/8/1995
Scishiro Shojiguchi Forest Management 11/6/1995 - 69/8/1995
Shiro Morishita Sociocconomic Survey/Forest Products Industry ' 1176/ 1995 -19/% 1995
Junzo Watanabe Forest Inventory (1) LI/61995 - 09/8/1965
Takashi Mikaonn Forest Inventory (2) L}/6/1995 - 09/8/1995
Tetsushige Kubo Soil Survey . « £ 1/6/1595 - 09/8/1995
Shuichi Miyabe Land Use and Vegetation Sufvey 11/6/1995 - (09/8/1995
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2}  C/P Organization {(Research Institute of Forestry and Wildlife)

Name

Position and Responsible Field

Field Work Period

Dr. D. Eakhsaikhan
1.. Batdogj

B. Otgonsuren

B, Bayarsaikhan

G, Tsedendashi

Z. Narangerel

J. Bat-Enjene

Forest Management Plan/Coordinator
Forest Management

Forest Inveatory

Forest Inventory

Eand Use and Vegetation Survey
Forest Inventory

Seil Survey

L6995 - 91811996
T1/6£1995 - 97811996
11/6/1995 - 97311996
LI/ 1995 - 9/3/1996
61995 - 07811996
PHGI1995 - 97811996
1311994 - 20/9/1994

Note: The oflicial titles of the people listed above are the same as those of the Phase 1 Study

(3) Third Phase
1)  Study Team

Name

Position and Responsible Field

Field Work Period

Tkuo Suzuki
Suchiko Fujimori
Seishiro Shojiguchi

funzo Watanabe

Shuichi Miyabe

Team Leader/Chicf Study Coordinator

Forest Management Plan/Deputy Study Coordinator
Forest Management

Forest Inventory (1)

Land Use and Vegetation Survey

LHE/1996 - 29/6/1996
174611996 - 26/7/1996
LHO/1996 - 177141996
Y6996 - 26/7/1996
1761996 - 26/7/1996

2) Advisory Team

Name

Position and Responsible Ficld

Field Work Period

Mitsuaki Yamagata
Yasukuni Yanagihara

Haruo Sawada

Tadahiro Simotaira

Forest Management Plan
Forest/Forest Industry
Remote Seasing

Coordinator

177641996 - 27/6/1996
17/6/1996 - 27/6/1996
20/741996 - 26/1/1996
201711996 - 261111996

3) /P Organization {Research Institute of Forestry and Wildlife)

Name Position and Responsible Field Field Work Period
Dr. . Enkhsaikhan Forest Mana'gemerit Plan VTI6/1996 - 261171996
L. Batdor) Forest Managemcn.l VI6I1996 - 261711996
B. Otgonsurcn Forest tnveatory 17/6/1996 - 26/T/1996
B. Bayarsaikhan Forest Inventory 1776719906 - 261771996
G, Tsedendashi Land Use and Vegetation Survey 174671996 - 26/1/1996
Z. Narangerel Forest Inventory Y7I6/1996 - 26511996

Note: The official titles of the people listed above are the same as those of the Phase 1 Study
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(4} Additional Survey

Iy Study Team

Name

Position and Responsible Ficld

Field Work Period

Ikuo Suzuki

Suchiko Fujimori

Junzo Watanabe
Takashi Mikami
Shuichi Miyabe

Masaki Kurthara

Isao Sakai

Team Leader/Chicl Study Coordinator

Forest Management Plan/Deputy Study Coordinator

Forcst Inventory €1)
Porest Inventory (2)

Land Use and Vegetation Survey

Acrial Photography

Satellite Data Analysis

2571171997 - 611241997

28/6/1997 - 16/8/1997
2511171997 - 6/12/1997

28/6/1997 - 16/811997
287611997 - 16/8/1997

281611997 - 16/811997
25/1111997 - 611241997

121511997 - 12411997
25/4171991 - 611241997

2) Advisory Team

Name

Position and Responsible Field

Field Work Period

Sadamoto Watanabe
Yukihide Katsuta

Team Leader/Frigid Forest Ecology

Coordinator

25/L 11997 - 611241997
251171997 - 6/12/1997

3) C/P Organization (Forest Management Center)

Name

Position and Responsible Field

Field Work Perod

Prr. D). Enkhsaikhan

1.. Batdos
B. Oigonsuren

B. Bayarsaikhan

G, Tsedendashi

7. Narangerel

Tsagaantsoochy

Forest Management Plan/Coordinator

Forest Management
Forest Inventory

Forest Inventory
Land Use and Vegetation Survey
Forest Inventory

Inseet Survey

28/6/1997 - 16/8/1997
251111997 - 6/12/1997

2R/6/1997 - 16/871997
25/1111997 - 6!]21!9_97

28/6/1997 - 16/8/1997
251171997 - 6/12/1997

28/6/1997 - 16/371997
258111997 - 6/12/1997

I8I6/1997 - 16/8/1997

25/4 111997 - 6/12/1997

RIE/1997 - 16/8/1997
25/11/1997 - 6/12/1997

Note: The official titles of the people listed above are the same as those of the Phase | Study except for Ms.
Tsagaantsoochu who has been tentporarily transferred from the Science Academy and given the ofTicialtille

of “Rescarcher”.
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Appendix 2 List of Main Interviewees

Those people interviewed by the Study Team members in connection with the Study are listed
below (personat titles are omitted).

(1) First Phase

1))

2)

3)

4)

5)

6)

7)

Ministry of Trade and Industey

B. Bayasgalan :  Director of Department of Industrial Policy
L.. Nasanbuyan : Assistant Director of Department of Economic and
Trade Affairs

State Administration of Geodesy and Cartography
J. Sanjaajamls :  President

A. Dorjgotov : Auditting Chief

Ministry of Nature and Environment

T. Shurevdamba . Deputy Minister

Research Institule for Forestry and Wildlife

O. Bolor :  Former Chief of Forest Measurement and Hunting
Policy Department

Selenge Provincial Government

R. Bayarsaikhan : Vice-Governor

B. Djamsuran . Director of Forestry Office

Dasidawa : Director of Scotch Pine Protection Foresl Office
Embassy of Japan

Yoshihiro Hasumi - :  Ambassador Extraordinary and Plenipotentiary
Fumiaki Tominaga :  Counselor

Keizo Kagawa . First Secretary

JICAAIOCY Office

Yukio Sasaki :  Resident Representative
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Kenichi Sasaki :JOCV Coordinator
Tatsuo Ohno :JOCV Coordinator

(2) Sccond Phase

1}  Ministry of Nature and Environment

T. Shurevdamba :  Deputy Minister _ ‘{:‘
J. Tsogtbaatar :  Deputy Director of Natural Resources Bureau
2) Resecarch Institute for Forestry and Wildlife
Ch. Bazarsad :  Chief Engineer, Silviculture Department
3) Selenge Provincial Government
Darhanavarga . Director of Division of Agriculture, Stock Raising and
Natural Conservation
B. Djamsuran . Director of Forestry Olffice
Enhkbat : Chief of Altanbulag District
Bayasgalan 1 Deputy Chief of Altanbulag District =
Davaa i Secretary of Allanbulag District
4) Embassy of Japan
Keizo Kagawa 1 First Secretary
5y JICA/IOCYV Office
Yukio Sasaki : Resident Representative
Tatsuo Chno : JOCV Coordinator
6) JICA Expert g
Motohiro Arhara :  National Development Board ] =~

(3) Third Phase
1) Ministry of Nature and Environment
T. Shurevdamba : Deputy Minister

J. Tsogtbaatar :  Deputy Director of Natural Resources Bureau
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Lok

2)  Resecarch Institute for Forestry and Wildtife

Ch. Bazarsad ¢ Staff Members (Researchers)
Ch. Ganbaatar : Staff Members (Researchers)
D. Tsendsuren : Staff Members (Rescarchers)
D. Erdene : Staff Members (Researchers)
D. Enkhbayar » Staff Members (Rescarchers)
B. Oyunbileg : Staff Members (Rescarchers)

3} Selenge Provincial Government

Darhanavarga :  Director of Division of Agriculture, Stock Raising and
Natural Conservation

B. Djamsuran :  Director of Foresiry Office

4) State Administration of Geodesy and Cartography
Enkbair :  Director of Aerial Surveying and Mapping Division

Furelbaatar :  Officer of Aenal Photography Department

5) Embassy of Japan

Takuo Kidokoro : Counsclor
Taira Iwasaki : Second Secretary
Keizo Kagawa :  Second Secretary

6) JICA/IOCYV Office

Yukio Sasaki :  Resident Representative
Yoshifusa Shikama :  Resident Representative
Mikako Honma ¢ JOCV Coordinator
Ken Shiromizu 1 JOCYV Coordinator

(4) Additional Survey

1} Minisiry of Externa! Relations

L. Dawagiv :  Director of 1st Department (Asia and America)
T. Bolormaa » Staff of 1st Departiment (Asia and Amciica)

N. Nishihata :  Aid Coordinator
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2)

4)

3)

6)

7

Ministry of Nature and the Environment

Dr. 'Ts. Adyasuren
S. Banzragch

B. Ganbaatar

Ch. Dorjsuren

T. Encbish

1.. Dorjtseden

1. Dorjgotov

Minister

Director General of Nature Protection Agency
Director of International Cooperation Departiment
Chicef of Forest Animals Division

Chief of Strategic Guidance and Planning Division

Chicef Expert of Policy Implementation and
Coordination Burcau

Expert of Forest Animals Division

Sclenge Provincial Government

.. Alangerel
Gambott
B. Djamsusan

Shincbayar

National University

Dr. N. Gombosuren

Altanbulag District
Bayarmagnai
Tsederna

Batjargal

Suhbat
Munghbaatar

Embassy of fapan
Yashio Koshio
Taira Iwasaki

Satosi Matoba

JICA Mongolia Office
Yoshifusa Shikama
Keizo Egawa

Ken Shiromizu

Mikako Honma

Governor
Chief of Natural Resources Policy Division
Dircctor of Foresiry Office

Chief Engincer of Fores[ry Office

Head of Forestry Department

Chief of Altanbulag District

Member of Council of Representatives
Nature Protection Officer

Nature Protection Officer

Nature Protection Officer

Counselor
Second Secretary

Second Secretary

Resident Representative
Assistant Resident Representative
Coordinator

Coordinator

~312 -

)
s



Appendix3 Minutes of Meeting Relating to Explanation of and
Discussions on Progress Report

MINUTES OF MEETING
FOR
THE FOREST RESOURCES MANAGEMENT STUDY
IN SELENGE AIMAK,
MONGOLIA

In pursuance of the Scope of Work of the Forest Resources Management
Study in Selenge Aimak, Mongolia (hereinafter referred to as “the
Study”’} signed on January 20, 1994, Japan International Cooperation
Agency dispatched the Study Team to Mongolia.

The Study Team headed by Mr. Ikuo SUZUKI, visited Mongolia from June
12, 1995 to August 8, 1995, explained to and had series of discussions
with the responsible officials of Research Institute of Forestyy and
Wildlife (hereinafter referred to as “RIFW’), Ministry of Nature and
Environment on the Progress Report of the Study.

The salient results of the discussions were as follows.

1. The RIFW side agreed in principle upon the contents of the
Progress Report.

2. The RIFW found there is no necessity to include Pinus sibirica
in the volume table survey. The RIFW, therefore, requested to
reject the description on the formulation of a volume table of
Pinus sibirica in the MINUTES OF MEETING OF SCOPE OF WORK FOR
THE FOREST RESQURCES MANAGEMENT STUDY 1IN SBELENGE AIMAK,
MONGOLIA signed on January 20, 1994, The Study Team accepted

this request and will incorporate this issue into the volume
table survey.

The said issues were discusses and agreed upon by the RIFW and the
Study Team in relation to the Study.

August 5, 1995

Ulaanbaatar
Ikuo SUZUKI Dr. D.Enkhsaikhan
Team Leader Director
The Forest Resources Management Research Institute of Forestry
Study in Selenge Aimak and Wildlife
Ministry of Nature and
Environmant
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Appendix 4 Control Point Surveying

(1} Closure Errors of Vectors

Session

Observed

o Vector Closure Ercor Length of 373)
Number Point e oy & D Route (m) ppm
1| Bl- 1- 3- 6 | 000 0.003 | 0002 0001 { 43,234.046 0.093
_______ 2 [-2-20- 3 | 0001 | -0002 | 0001 0002 | 50,558.433 0.040
3 [ - 5-20- 2 | 0002 | 0003 | -0.004 0005 | 27,302290 | 0.183
4 | 9-10-20- 5 | . 0002 | 0001 | -0004 0.005 | 41,772.305 0.120
5 13- 7-B2- 8 0 0004 | 0003 | 0005 | 37,655.878 0.133
6 | 20-10-24. 3 -0.001 0 0.001 0001 | 60,909.631 0.016
T 3-24-101- 7 0.001 -0.002 0.003 0004 | 43,337.072 0.092
8 | B2- 7-B6-B5 | -0001 | 0003 | 0005 | 0006 | 28467.101 0.211
9 | 4-8-B6-BS | 0 0001 | 0.003 0.003 | 383813.838 0.077
10 | B6- 7-11- 8 | @ | 0001 | 0001 | 0001 | 40873419 0.024
b 244 17-2) 0.003 [ 0001 | -0.005 | 0.006 | 36,795.762 0.163
n» 24-10-T7- 17 | -0.001 0.008 0.007 0.011 | 36917.182 0.298
13 T7-19-22-17 | o 0004 0.001 0.004 | 34.450.874 0.116
14 4-B4-B3- 12 -0.007 0.006 [ -0.006 0.0t | 59,617.185 0.185
15 | 4- 8-25- 0003 | 0004 | 0002 | 0005 | 60,284.233 0.083
36 | 8-11-21-25 | 0003 0 0.002 0.004 | 46,437.982 0.086
17 | 21-17-18-25 | 0048 | 0009 | 0003 | 0049 | 49588777 | 0988
1% | 17-22-19-16 0.013 0.003 | 0002 0013 | 64,120.763 0.203
B 22-18-T3- 19 0 0004 | -0014 0015 | 54329470 0.276
20 | T™-12-B3-13 | 0 -0.001 0.003 0.003 | 57,661.880 0.052
21 B4-15- 16- 25 0001 | -0010 | -0003 | 0010 | 41,350924 0.102
22 | B4-15-14-D3 0 0 0 0 40,509.635 0
23 15-16- T5- 14 0.004 | -000t | -0.002 0005 | 39,877.240 0.125
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(2) Discrepancy of Vector of Double Side Lenglh

D. Side Length Observed Length 1 Observed Length 2 Discrepancy |
b3 ) 13176650m 0 639m o 001Im
2 -2 | 1083948 | 947 _000

B3 - B4 | 96s6447 | 440 | 0007
S .20 | 3,921.309 312 | 0003
10} - 20 ] 17,6125 1 582 ___-‘Q._QO_I___
3.2 | 13430880 | 553 | 0002

3 - 6 10,687.105 | 0% | 0009
3 - 7 | eems6_ | s | 0003

,,,,,,, B2 - 7| 11041809 __T98 i _0Om
_BS_ - B6_ | 4382475 | AT | o018
BS _ 8098666 | 206 | 0040

I - 24 18,919.982 S em | 0003

7 - | 8804602 | 626 | -0024

-1 5,.988.698 678 1 o000
10 - 24 | 10946514 522 0008

TBe -8 | assaz | T oo
4~ s | wagmasee | ass | oeis
8§ - 0| 1641096 I D

. 11 - 21 7,005.778 178 | 0
- m T;ngas2ss |23 | oes
¥ T 8207135 | 133 0002
8 -7____72_5 12,536.191 157 o 0.034_
4 - B4 19246315 N 31t 0.00:4
B - 15 | mesems | g0 | ool
B4 - 257 13,586.872 _ 869 0.003 o

16 - 25 7,895.918 918 0

2 - B 13423541 513 | 0032
L - e | 81402 398 0.004

21 - 25 10,485.168 131 0037

17 -2 11,956.056 - 032 0026

4 - 15 11,335.042 08 | 0014

6 - 17 19,251.623 676 | 0043

7 - 2 | 7sersm | 570 0004
| 18 - 22 6421.872 8715 | 0003

5 - 2 13,253.999 4013 | o014

I Average Side Length 11.1km
= Standard Deviation  0.020
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(3) GPS Observation Nelwork

I —— 8020
|
1
|
|
----- {
{
|
|
1
! 040"
H
]
143
Y e
' -
)
i
i
I
——t L ~ 49440
2 3 g 3
§ § § 4
(4) Coordinates of Newly Established GCPs
Point Latitude Longitude X Y
L} 507 15 21.488172" | 106° 30° 54.183737" |  5,570,515.264 |  18,608,044.430
2] 50" 15 7.373016" | 106 41" 55.781968" 5.570,361.847 18,621.159.618
3 | 50" 100 57.871644" | 106" 30’ 36.532122" 5,562,590.985 13,618,572.779
_ A4 | S0T ¥ S630M131° | 106" 25" 26315765" | 5,549,217.265 18,601,953.686
5 | 50" 15 4.927469" | 106° SI' 10.100926" | 5,570,548.050 | 13,632,142.432
6| 50" 111 11.395318" | 106" 300 38.353357" 5,562,781.843 18,607,887.459
7| s e asa7980" | 106" 42 19363351 | 5.553,601.374 18,622,010.262
8 | 49 59 43.183611" | 106" 36' 4295797 5,541,653.861 18,614,809.216
9| S0t 1y 2.178978" | 106" 58 35.373811" 5,563,274.969 18,641,162.086
10 | 50" 6 47.089367" | 107° 1 35087240 5,555,489.710 18,644.941.235
1| S0 3 29062143 | 1067 48 30391328" | 5,548.971.143 18,629,499.767
12 | 49" 54 52.769866" | 106" 22 0.147829" 5,532,347.692 18,598,160.541
13 | 49" 50' 28.752604" | 106" 20° 24.667605" 5,524,156.338 | 18,596,401.624
14| 49" 48 13.536534" | 106° 35 56653570 5,520,344017 | 18,615,111.983
15 | 49' 52 58212745 | 106° 41 54.348378 5,529,296.164 | 18,622,064.917
16 | 49" 52' 16229637" | 106° 48' 39.152295" 5.528,188.438 18,603,172.225
17 | 50" 0 14798747 | 106 58' 57.175675" | 5,543,285.809 18,642,125.675
18 | 49" 59' 23.380861" | 107" 10 51.666602" |  5.542,093.506 |  18,656,398.843
19 | 49" s 57934915 | 107 8 25.072897" 5530101370 | 18,653,819.647
20 | 50" 131257983 | 106" 50' 25774559 5.566,705.408 18,631,358.706
21 | 49" 59 43.416005" | 106° 48' 358.942625" 5.542,004.329 18,630,237.301
22 | 49° 59' 52026958" | 107° 5 32.080714" 5,542,796.600 18,650,008.690
24| 50 s 13460088 | 106" s> a4046476" | 5552321007 18,634,463.833
25 49" 55' 9.349130)" 106" 43" 48.227609" 5,533,399.596 18,624,244.645

Note: No. 23 is missing.
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Appendix 6 Main Mammals and Birds Found in Intensive Area

(1) Main Mammalian Species Found in Intensive Area

‘ Orders Famitics Species
INSECTIVORA Erinaceidae Erinaceus auritus”
Saricidae Sorex caecutiens
CHIROPTERA Vespertilionidae Plecotus anritns
LAGOMORPHA Qchotonidae Gchotona pallasi
Qchotona hyperborea
Leporidae Lepus tolai
fepus timidus
RODENTIA Sciuridae Scinrus vulgaris
Tamias sibiricus
Citellies undnlatus
Muridae Mus musciliss
Apodemus agrarius
Cricetidae Clethrionomys rutilus”
CARNIVORA Felidae Lynx lynx
Felis manul
Ursidae Ursus aretos
Canidae Canis lups
Vulpes vulpes
Vulpes carsac
Mustelidae Meles meles
Grulo gudo
Martes foina
Martes zibellina
Mustela altaica
Mustela eversmanni
Mustela sibirica
Mustela vison
ARTIODACTYLA Suidae Sus scrofa
Cervidae Moschus moschiferus

Cervus elaphus
Alcec alces
Capreolus pygargus™

Note: The a_bov_e.!isi is based on the laxonomy of “Dictionary of the Vertebrate Species of Mongolia” (1994). The
taxonemy of “A World List of Mammalian Species” (Corbel and Hill 1986) differently classifics the

footnoted species as follows.

¥1  Erinaceidae Hemiechinus aurilns
%2 Muridae Clethrionomys rutifus
*3  Muschidae Moschus moschiferus
¥4 Cervidae Capreolus capreolus

-319-




Orders Families Specics
'ANSERIFORMES Anatidae Cygnus spp.
Anser anser
FTadorna ferruginea
Anas platyrhynchos
FALCONIFORMES Pandionidae Pandion haliaetus
Accipitridae Neophron percnopterus
Milvus migrans
Accipiter gularis
Buteo buteo
Falconidae Falco tinnunculus
GALLIFGRMIES Tetraonidae Lagopus lagopus
Lyritrus tetrix
Bonasia bonasia
Fetrao nrogalius
GRUIFORMES Gruidae Grus spp.
Grus japonensis
Otidae Otis tarda
CHARADRUFORMES | Charadriidae Vanellus vanellus
Scolopacidae Calidris minuta
Laridae Larus argentatus
COLUMBIFROMES Columbidae Columba livia
Columba palumbns
CUCULIFORMES Cuculidae Cuculus canorus
STRIGITFORMES Strigidae Otus scops
Bubo bubo
CORACIIFORMES Upupidae Upupa epaps
PICIFORMES Picidae Picoides major
Picoides minor
Dryocopus martius
PASSERIFORMES Alaudidae Melanocorypha mongolica
Hirundinidae Riparia riparia
Hirundo daurica
Motacillidae Motacilla alba
Troglodytidae Troglodytes troglodytes
Turdinae Oc¢nanthe oenanthe
Paradoxornithidae Panurus biamicus
Aegithalidae Aegithalos caudatus
Emberizidae Emberiza tristrami
Ploceidae Passer montanus
Corvidae

Garrulus glandarius

Pica pica

Nucifraga caryocatactes
Corvus monedula
Corvus frugilegus
Corvus corax

Note: The above list is based on the taxonomy of “Dictionary of the Vertebrale Species of Mongolia” (1994).
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Appendix 7  Description of the Representative Soil Profiles

Dystric Cambisol (Profile No. 11)

Location: Modet area 2, Elevation: 960m, Eand form: Steep slope on the mountainside, Slope:
28°, N, Vegelation: Natural mixed forest (Lariv sibirica - Betula platyphylla - Populus tremula -
Rhododendron dehuricum), Parent material: Diorite, Drainage: Somewhat excessively drained,
Human influcnee: Fire damage.

Profile description:

O  Sem(Fdem- H lom)

A 0~8cm; Dark brown (7.5YR 3/3) moist; Clay loam; Moderate fine angular; Sticky,
plastic, friable moist; Hardness §; pH 5.7; Very few small (1~2cin) gravels;
Common coarse rools, frequent fine roots; Abrupt smooth boundary.

Bul 8~26/30cm; Dull reddish brown (5YR 443} moist; Clay loam; Weak medium angular;
Sticky, plastic, very friable moist; Hardness 10; pH 5.8; Frequent subangular stones;
Few coarse roots, common fine roots; Gradual wavy boundary.

Bu2 26/30~40/43cmy;, Brown (7.5YR 4/3) moist; Sandy clay loam; Very weak coarse
angular; Slightly sticky, slightly plastic, very friable moist; 1lardness 10; pH 5.9;
Very frequent subangular stones; Very few coarse roots, few fine root; Gradual
wavy boundary.

C  40/43~80cm+; Grayish brown (7.5YR 4.5/2) moist; Sandy clay loam; Massive;
Slightly sticky, slightly plastic, very friable moist; Hardness 18; pH 5.8; Frequent
subangular stones; Very few coarse and fine roots.

Humic Cambiso} (Profile No. 5)

Location: Model area 1, Elevation: 930m, Land form: Concave steep slope on the
mountainside, Slope: 18°, N45°E, Vegetation: Natural pine forest (Pinus sylvestris - Betulu
playphylia -+ Rhododendron dahuricum), Parent material: Diorite, Drainage: Well drained,
Human influence: Fire damage.

Profile description:
O  4cm (FH)

Aul 0~10cm; Black (7.5YR 2/1) moist; Silt loam; Strong crumb; Sticky, plastic, loose
moist; Hardness 3; pH 6.0; Frequent fine reots; Abrupt smooth boundary.
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10-40cmy; Dark brown (7.5YR 3/3) mwist; Silty clay loam; Weak medium

subangular; Sticky, plastic, very friable; Hardness 12; pll 5.8; Few coarse rools,
common fine roots; Gradual smooth boundary,

40-62cm; Brown (7.5YR 4/3) moist; Silty clay loam; Massive; Slightly sticky,

slightly plastic, very friable moist; Hardness 17; pH 6.2; Few finc roots; Gradual
smooth boundary.

62~100cmt; Dull yellowish brown (I0YR 5/4) moist; Sandy loam; Massive; Slighily
sticky, nonplastic, loose moist; Hardness 22; pH 6.9: Few fine roots.

Haplic Kastanozem (Profite No. 7)

I.ocation:
Slope: 6°,

Model area 2, Qevation: 830m, Land forin: Gentle foot slope of the mountain,
NAS'E, Vegetation: Forest-steppe (Pinus sylvestris - Gramineae grasses), Parent

material: Granodiorite, Drainage: Well drained, Human influence: Fire damage.

Profile description:

0O

Aul

An?2

AD

2cm (dead grasses)

0~10cm; Brownish black (10YR 2/2) moist; Silty clay loam; Moderate crumb;
Slightly sticky, slightly plastic, very friable moist; Hardness 13; pH 6.3; Frequent
finc roots, few coarse roots; Abrupt smooth boundary.

10~32cmy; Dwrk brown {(I0YR 2.5/3) moist; Silty clay loam; Weak medium
subangular, Sticky, plastic, friable moist; Hardness 20; pH 6.6; Commen fine roots,
few coarse roots; Clear smooth boundary.

32~55cmy; Dark brown (10YR 3/3) moist; Silty clay loam; Massive; Slicky, plastic,
friable moist; Rardness 19; pH 6.9; Few fine roots; Clear smooth boundary.

35~100cmi+; Dull yellowish brown (10YR 5/4) moist; Sandy loam; Massive;
Nonsticky, nonplastic, loose moist; Hardness 20; pH 6.6; Very few fine roots.

Haplic Arenosol (Profilc No. 16}

Location:

Modet area 1, Elevation: 755m, Land form: Rolling terrace surface, Slope: 6°,

S80°W, Vegetation: Natural pine forest (Pinus Sylvestris - Cladonia spp.), Parent material:
Sand {(terrace sediment), Drainage: Excessively drained, Human influence: Fire damage.

Profile description:

O

Scm (F 4em, T fem)
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0-7cmy;, Dull yellowish brown (10YR 4/3) moist; Sand; Very weak fine subangular;
Nonsticky, nonplastic, toosc moist; Hardness 11; pl 6. 1; Few coarse amd fine roots;
Clear smooth boundary. ‘

7~100cm+; Dull yellow orange (10YR 6/5) moist; Sand; Single grain, Nonsticky,
nonplastic, loose moist; Hardness 14; pIf 6.0; Few coarse and fine roots.

Umbric Fluvisol (Profile No. I8)

Location: Model arca 2, Elevation: 750m, Land formy: Valley bottom lowland, Vegetation:
Mecadow, Parent material: Fluvial sediment, Drainage: Poorly drained.

Profile description:

A

AC

2C

0~9/13cm; Brownish black (10YR 2/2) mwoist; Clay; Moderate crumb and fine
subangular; Sticky, plastic, very friable moist; Hardress 18; pH 5.7; Frequent fine
roots; Clear wavy boundary.

9/13~50cm; Brownish black (10¥YR 3/2) moist; Grey motile; Clay; Very weak
angular; Very sticky, very plastic, firm moist; Hardness 22; pff 5.4; Comunon fine
roots; Gradual smooth boundary.

50~66/74cm; Grayish yeltow brown (10YR 4/2) moist; Clay; Massive; Very sticky,
very plastic, firm moist; Hardness 23; pH 7.2; Very few finc roots; Clear wavy
boundary.

66/74~100cm+; Grayish yellow brown (10YR 4.5/2) moist; Sandy loam; Massive;
nonsticky, nonplastic, firm moist; Hardness 19; plf 6.0.
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Appendix 8  List of Plants Found in Model Areas (1/5)

. |.Pominancel fuman Use
g
a L + +U;
= g I i
SlEiglsiE] 15l gid
42y | Wi Sl G H,
}g S le 1818 | B 800 918
3 ] = - E : ol B ‘g 8 E & P,
Fanily g N Species ol B P P B R )
Pleridophyla  Palypodiacezs 33K 7 1 TYoodsia ilvensis ° it
2 Cystopteris [ragilis ®
3 Cyanccarpiuva resote-pinnatum ®
4 _Athyciva filix-femfna ®
S Pteridiva aquilinua = L4 [
fquisetaceae ($4) § __ Equisetua pratense bt o
1 Equisetus palustre [
8 Equiselua sylvaticum [
Cyanosperea  Pipaceae 7 9 Llarix sidirica A iy ®
18 Pinus sylvestris A 1} L
Cupressoceas L% 1} - Juniperus $adina fa) b d o
12 Juniperus sibirica A L ] ®
Ephedraceae 13 13 _Eghedra sinica [ ]
Angiosparsa Cranineas 11 14 Spodicpogon sibiricus

15 Panicum ailiaceum
16 Rierochloe glabra
17 Stina sibirica
18 Stipa grandis
19 Stipa baicalensis
20 Stica Krylovii
21 Stipa pennala
32 Pnleua phléoides
23 Alopecurus aequalis
24 Mopecurus brachystackyus
25 Mgrostis clavata
25 Ageostis Trinii
21 Calaaagrostis epigeios
28 Calamagrostis purpurea
23 Calamagrostis obtusata BUEIIRIZEE
30  Trisetus sibiricua
31 Helictotrichon pubescens
32 Helictotrichan Schellianum
33 Avena fatua
34  Avena sativa
35 Beckmannia syzigachne
36 Phragaites communis
31 Cleistopenes Kitagavas
38 Cleistogenes squarrosa
39 Xoelerfa glauca
{0 Xoeleria sacrantha
£1 MNelica virgata
42 VMelica putans
43 Poa subfastigiata
44 Poa sibirica . -4 -
45 Poa angustifolia
48  Poa pratensis
41 Poa tianschanica
48 Poa atlenuala
{3 Festuca sibirica
50 Festuca sltaica
51 Festuca rubra
52 Festuca ovina N
$3_ Festuca lepensis
54 Bromus inermis
. §5  Brosus Puspellianus

oeoojenineoeoeeoeeoseoeeeeeoeneereeeeeoesseanaese
L At J
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Appendix List of Plants Found in Model Areas (2/5)

Dominance] luman Use

-
-

Lareh Forest
Pipe Forest

Fanily g Ha Species
§6  Agropyron cristatua
51 Agropyron repens
58 Hordeus brevisubulatum
59 Elyaus transhaicalensis
§0 Elysus sibicicus
§1  Elyaus dahuricus
§2 Elysus autabilis
63 Elyaus Gmelinii
§4 Elysus Xomarovii
65 Hierochloe odorata
Cypereceas AM793'Y 68 Eriophorum brachyantherus
§7 Eriophorua russeclua
68 YXobresia filifolia
6% YXobresia Bellardii
10 Carex argupensis
11 Carex Schaidtii
72 Carex norvegica
13 Carex pediforais IXHEIHIL
74 Carex Korshinskyi
75 Carex dichroa
; ) 16 Cacex orthostachys
e 11 Luzula pallescens
Liliaceas 13 78 Yeratrua Lodelianum
13 Hemerocallis ainor
8% Alliua lineare
81 Alliua scheenoprasum
£2  Allius victorialis
83 Mlisa anisopedium
84 Alliun senescens
33 Liliua dahuricua
38 Liliua sartagon
87 Lilium puailum
82 Maianthemus bifoliva -3 -
89 FParis quadrifolia
93 Polygonatua officinale &
Iridaceae 1 31 lIris flavissima ®
§2 lris ruthenica 141 = fkHE
Qrchidaceae 37 93 Cypripedium guttatua
94 Cypripediua sacranthum
95 Microstylis monophyllos
96 Epipogon aphyllua
! 91 Orchis salina-
98 Piatanthera bifolia
Salicaceae Yt 43 Salix caprea
100 Salix Bebbiana
181 Salix peatandca
162 Populus trzaula
Batulaceae LW ] 103 Betola platyphylla
104 Betula gaelinii
105 Betula fruticosa
166 _Alnus fruticosa
Ulsaceae . Zb 07 Ulwus puaila
Urticaceas 4334 108 Urtica anzustifolia
' 109 Urtica cannabina
Polygonaceae I t10 Rheums undulatua

- |Tree{A )/Shrub(A}

A Poplar Forest
Nourishpent
Industrial

Birch rores
Others

Xedicinal

30 20 30 K 2L AL 40 3l J

¢leiel0eio0 s 00

Hit

NEEREIEE

00000006 ee
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Appendix List of Plants Found in Model Areas (3/5)

Fasily

Species

Trea(A ) /Shrubld)

Larch Forest

Pine Forest

Birch Fores:

......

Poplar Forest

.....

Forage

Xedicinal
Nourishment

Ruzex acetosalla

Ruzex acetosa

Polygonum alopecureides

®|®®Industrial
QOthers

Palygonua divaricatuam

Polygonua viviparua

|
L

Chenopodiaceas

130

Chenopodiua albua

¥ochia prostrata

*®

Caryophyllaces

FE2)

Stellaria dichotoaa

Cerastium arvense

Areparia capillaris

Moehringa lateriflora

Silene repens

Silene vulgaris

o9 000®

Dianthus superbus

Dianthus versicoler

Rasunculaceae

T

Caltha natans

Trollius asiaticus

Cimicifupa foetida

Aquilegia sibirica

Pelphinium grandifliorua

Aconitum barbatua

Aconitua excelsua

Angoona crinita

Pulsatilla aabigua

Pulsatitla flavescens

Pulsatidla Turczaninovii

Atrageae sibirica

Ranuncelus chinensis

Thalictrum foatidua

Thalicteua ainus

Thalictrua simplex

*o10e ¢ee

Barberidaceae

W

Berberis sibirica

Cruciferae

1733

Alyssum obovatus

Papaveraceas

iy

Papaver croceua

Crassulaceae

A

Sedun aizoon

Sadua purpureua

Orostachys malacophylla

Orostachys spinosa

Saxifragaecae

5175

Ribes altissiaun

Ribes diacantha

Ribes nigrum

Ribes rubrum -

el ld [mg 14

Parnassia palustris

Bergenia crassifolia

L2 At L A0 a0 AL AL 3L Jt

fosaecae

Spiraea flexuosa

|14}

Spirzea media -

Cotoneaster melanccarpa

158

Crataegus sanguinea

159

Rubus sachalinensis

164

Rubus saxatilis

4]

151

Fragaria orientalis

g B | = ivglnd g g g

sjele @
®o|0e

162

Dasiphora feuticosa

153

Potentilla flagellaris

164

Potentilla acaulis

165

Potentilla nivea
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Appendix List of Plants Found in Model Arcas (4/5)

lluman Use

-
-

Tree(A)/Shrud{A).

Larch Forest
Pine Forest
Poplar Forest
Nediginal
Nourishoent
Industrial

Faaily #  Na Spacies

 fForage

~|Birch Fores
®(0rhers

188 Filipendula palaata

1§71 Sanguisorha officinalis
168 Rosa aciculacis

183 Rosa dahurica

110 Aaygdalus pedunculata

17l Padus asiatica

] gl ingivg

112 Arpeniaca sibicica

Legupinosae 14 173 Thereopsis dahurica

e @ ¢e®
®

174 Nedicago falcata

175 Trifolius lupinaster

176 Caragana pygsaea

{71 Astragalus adsurgens

178 Astragalus songholicus

179 Oxytropis myriophylla

180 Oxylropis caespitosa

181 Hedysaruz ¢ollinua

182 Lespedeza dzhurica +

183 ¥icia awoena

184 Yicia baicalensis boi- i g

185 Yicia cracca

188 Yicia unijuga

187 Yicia venosa

oo e eeeeesse o666

188 Latbyrus huailis - i- - §-

Polygalaceae LRy 189 Polygala hybrida

Ceraniceae 79979 199 Geranium pratense

131 CGeraniun sibiricua

oo
L 1

192 Ceraniua”Ylassovianua

Euphorbiaceae  }93°{)" ¢ 133 Eupharbia discoloer

Yiolaceas Ak 134 Yiola uniflora

195 Yiola biflora

13§ Yiola arenaria

Thyselocaceas ¥ 7§s94° 191 Stellera chasaejasee

Onagraceae i 198 Chamaenerion angustifoliva ®

Urbelliferae 4! 193 Bupleurum scorzonacifoliua

200 Carua carvi

201 Aegopodium alpestre

202 Saposhnikovia divaricata

203 Heracleus dissectua

Pyrolaceaa {f¥2¥2 204 Pyrola incacnata t i ®

205 Pyrola rotundifolia [

Ericacese 777 208 Ledus palustre

g

L)
207 Rhododendroa dahuricua BHARITATD ® ®
Yacciniaceae Ut 208 Yaceinium vitis-idaea =f - ®

Priavlaceae §3379 209 Primula’'sibirica
: 210 Trientalis europaea

L L

Gentianaceae 719 211 Ceatiana barbata ®

212 Centiana macroghylila ®

Convolvalaceae tMi'1 213 Convolvulus arvensis »

folesoniaceae  At/)° 214 Polesoniua racesosua

Boraginaceae L3t 215 ¥yosotis caespitosa ®

Labiatae ¥l 218 Schizonepeta avltifida . L

217 Phlosis tuberosa 9

218 Lasiua slbua ®

219 Thysus gebicus

220 Thysus dahuricusg
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Appendix List of Plants Found in Mode! Areas (5/5)

Fanily

i

Na Species

.Dominance

Juman_Use

.....

Tree(A)/Shrubld)

Larch Forest
Bireh Forest

Pine Forest
Poplar Forest

Nourishment

Forage™
Industrial
Others

Solanaceae

2}

221 Hyoscyasus niger

®Kadicinal

222 Yeronica incana

Seeophutariaceae 1 1/M"

223 Yeronica longifolia

224 Pediculariy rubens

Plantagiraceae

FIL)

275 Plantago aajor

Rublaceas

in

226 Caliua boceale

227 Calius verym °

®|®

Caprifoliaceas

MM

228 Samhucus sibirvica -

229 Lonicera altaica

g s
L
®

230 Linnaea borealis

Yalerianaceae

ity

231 Yaleriana officinalis

232 Patrinia rupestris

Dipsacaceas

74

233 Scabiosa comosa

Cagpanulaceze

it

234 Campanula gloserata ~

Coepositae

4

235 Aster alpinus

236 lletecopappus biennis

237 Leontopodiua ‘leontopodioides

238 Achillea asiatica

239 Filifoliva sibicicus

240 Actemisia comautata

241 Artenmisia frigids

242 Artezisia laciniata

243 Artesisia sericea

244 Artesisia dracunculus

245 Cacalia hastata

248 Serratula centavroides

241 Scorzonera radiata

248 Taraxacum officinale

veseeéeeoeeeesene
.

249 Saussurea Stubendorfii

- 750 Saussurea alpina

(Sysbolsy

tH
tt
)

-328 -

:dosinants

:subdominants
:participants(alvays)
rparticipants {sometines)

)



Appendix @  Compilation of Sample Plot Survey Results (1995 Survey)
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Sumyming by Spacias; DEH Clege; Qualty
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Appendix 10 Measurements of Sampled Core by Species

Pinus sylvestris

Number of sumples: 92

DBH Annuat Ring Width of Sampled Core Average
(cm) (tnmy) {(mm)
W 45 [ 15 | Is . N 25
12 6.0 o - 6.0
T4 6.0 1 N R X
B O X 20 _ _ o Tas
18 6.0 8.0 8.0 5 10 | 60 | 67
20 6.0 2.5 143
|50 50 |60 R -
4 |05 |20 7.0 45 | 120 | T2
26 | 110 1 145 10.0 . ) 1 118
28 X 1.0
30 9.0 . 1 %0
A 55 | a5 | 4T T 40
34 5.5 5.5 ~ 55
36 5.0 1 150
8 50 | 130 | 25 | 45 | a0 |7 TTe6
40 2.0 R L 2.0
| 42 6.5 1.0 B B 6.8
4 20 | 40 | T T30
45 2.0 20
46 2.5 3.0 6.0 3.8
48 7.0 4.0 4.0 | R P -2
Y X 6.0
54 4.0 | i 4.0
B X T 70
56 3.0 7.0 10 57
58 10.0 5.0 6.0 1.0
59 10.0 , - B L 100
60 8.5 7.0 B ) 7.8
62 3.0 7.5 3.5 1.5 R 66
6B 60 | 6o
6.0 6.0
65 8.0 5.0 80 | 80 ~ 7.3
66| 40 I R I I X
70 | 3.0 5.0 B 4.0
72 50 | 30 4.0 1 4.0
74 4.0 35 | _ ! IS B % W
| 76 330 | 50 3.0 | 3.7
18 4.0 i 4.0
80 50 | B b1 50
82 4.0 4.0
84 5.0 L 5.0
|8 | 4.0 B IR S LU
88 2.0 7.0 . - 4.5
04 1.5 1.5
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Larix sibirica

DB

(cy)

RNumber of sumples: 89

Annual Ring Width of Sampled Corc
(mm)

Avcrage
(mm)

10

2
M

33
[l e}

|
1

.60

O
.W;O

|

=
~2

18§ 40 | 15 | 3.0 - | 1 28
20 4.0 3.0 3.5 b 35
T 20 50 | 33
24 13.0 | 1 13.0
26 3.0 100} SR R P
28 4 30 ¢ 30 4.5 S N L3S
30 55 | s0 - 53
32 1 35 | s0 | 55 1 20 | 4.0
34 5.0 3.0 20 | |y 33
36 | 35 4.0 s | 30
38 1.0 9.0 ) R
40 6.0 10.0 8.0
42 4.5 1.5 35 ) 5.2
44 5.0 5.0 30 | - B 43
4 | 25 4 35 | - 3.0
48 | 60 | 45 4.5 4.0 4.8
_____ 50 20 4.0 3.5 - 32
52 1.5 3.0 23
54 3.5 5.0 so T 4.5
86 | 20 } 40 1 30 | 60 S 3.8
60 35 20 3.0 0 3.4 |
62 3.0 35 _ |33
L6 |55 | 60 5.8
66 4.0 L 4.0
68 2.5 6.0 2.5 3.7
72 60 | 15 | 10 | 33 1.5 1.0 2.4
74 2.5 3.5 1.0 - - 2.3
76 | 25 2.5
81 2 T N o35
82 3.0 | } o 3.0
88 1.5 B - 1.5
200 1 25 4+ f B I ) S
2.5 . 5

.Ni!‘-’
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Betula platyphylla

Nuaher of sumples: 54

DBH Annual Ring Width of Sampled Core Average
(cm) {mm) {mm)
Ao b TS 9.0 SR IR TR A3}
2 50 | _ _ I N A -5
W TTes T I [
16 |55 |16 |76 T T es”
E 40 | 105 | eS| Tas | 150 | 100 | 8
20 1.5 6.5 60 | 65 | 6.6
22 1 190 7.0 4.0 3 10.0
N 8.0 | I
2% |60 6o | 105 | se | 6.9
28 8.0 i ) o 8.0
30 | 90 5.0 | ‘ 1.0
34 | 100 ] 3.0 8.0 1.0 95 | | 85
36| 1.0 50 |80 e
38 8.0 9.0 4.0 7.0
40 6.5 4.0 30 45
B 9.0 7.0 s
T4 TTes 60 2.5 TS0
16 25 | TS0 [ 30 || T s
52 3.5 . _ 35
54 17.0 e 17.0
56 4.0 4.0
Populus tremula Number of sumples: 54
DBH Annual Ring Width of Sampled Core Average
(cm) {nnin) {mm)
10 4.5 4.5
12 60 90 [ 25 . S B R
14 7.0 7.0 4.0 4.0 1.5 _10.0 6.6
16 L 90 - ) . 9.0
15 | 8.0 85 | 40 10.0 8.0 - 1.7
20 6.0 60 | 3 6.0
22 10,5 go | 1 1 _ 9.3
24 9.0 8.0 8.0 1 83
26 1.5 9.5 11.0 10.0 6.0 8.8
28 8.0 5.0 8.0 4.0 . - 6.3
30 4.0 60 | ~ ) ~ 5.0
32 7.0 11.5 11.0 9.8
34 | 50 5.0 9.0 8.0 . 6.8
36 70 | 70 | . Vo L s
38 7.5 6.0 8.0 12
40 7.0 8.0 N N 7.5
42 6.0 10.0 L L 1 80
44 7.0 70
48 8.0 | 80
52 7.0 6.0 6.5
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Appendix 11 Calculation of Volume Increment Rate by Each Species for

Each DBH Class

g daixsibivica e Pimussylveswis
DRI Annual Ring Width (mm) Volume Incre- DBH Annual Ring Width (mm) Volume Incee-
o) | Average | Revisedn | Annual | meal Rate (%) ©m) | Average | Revisedn | Annual | ment Rate (%)

10 6.0 6.36 2.544 113 8 6.64 2.658 9.28
12 1.0 6.26 2.504 6.47 10 25 6.64 2.658 8.07
14 9.3 6.16 2.464 524 12 6.0 6.64 2658 6.86
16 10.7 6.06 2.424 433 14 6.0 604 2,658 5.65
18 28 5.96 2.384 313 16 35 6.64 2.658 4.75
20 3.5 5.86 2,344 K 18 6.7 6.64 2.658 4.15
22 3.5 5.76 2.304 2,19 20 4.3 6.64 2.658 31.56
24 13.0 5.66 2264 2.44 22 53 6.64 2.658 122
26 1.5 5.56 2.224 2.15 24 1.2 6.64 2,658 2.89
28 3.5 546 2.184 1.93 26 1.8 6.64 2.658 2.60
30 53 5.36 2.144 1.72 28 110 6.64 2.658 2.37
32 4.0 526 2.104 1.60 30 9.0 6.64 2.658 2.13
34 33 5.16 2.064 1.49 32 4.0 6.64 2.658 2.02
36 3.0 5.06 2.024 1.38 34 5.5 6.64 2658 1.91
38 3.0 496 1.984 1.27 36 5.0 6.64 2.658 1.81
40 8.0 4.86 1.944 1.17 38 6.6 6.64 2.658 1.70
42 52 4.16 1.904 1.07 40 20 6.64 2.658 1.59
44 43 4.66 1.864 0.97 42 6.8 6.64 2.658 1.49
45 3.0 4.36 1.824 0.89 44 3.0 6.64 2.658 1.38
48 4.8 4.46 1.784 0.83 45 2.0
50 32 4.36 1.744 0.17 46 3.8 6.64 2.658 1.30
52 23 4.26 1.704 0.72 - 48 5.0 6.64 2.658 1.23
54 4.5 4.16 1.664 0.61 50 6.64 2.658 1.16
56 38 4.06 1.624 0.6 52 6.64 2658 1.12
58 3.96 1.584 0.57 53 6.0 6.64 2.658
60 3.4 3.86 1.544 0.52 54 4.0 6.64 2.658 1.08
62 33 3.76 $.504 0.49 35 7.0 .
64 58 3.66 1.464 047 56 57 6.64 2,658 1.04
66 4.0 3.56 1.424 0.44 58 74 6.64 2.658 1.00
68 3.7 346 1.384 0.42 59 10.0 _
70 3.36 1.344 0.40 60 1.8 6.64 2.658 0.96
72 24 326 1.304 0.37 62 6.6 6.64 2.658 0.93
14 23 3.16 1.264 0.34 63 6.0
16 2.5 3.06 1.224 0.31 64 6.0 6.64 2.658 0.90
18 2.96 1.184 0.28 65 7.3 _
80 2.86 1.144 0.24 66 4.0 6.64 | 2.658 0.86
81 | 35 68 664 | 2.658 0.83
82 3.0 70 4.0 664 | 2658 0.80
38 1.5 72 4.0 6.64 2,658 6.76
%0 25 M4 38 6.64 2.658 0.73
92 2.5 76 3.7 6.64 2.658 0.70

78 4.0 6.64 - | 2.658 0.66

80 8.0 6.64 2.658 0.63

82 4.0

84 3.0

86 4.0

88 4.5

94 1.5
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e Bewdaplaptle b Populus remeda, 1
onHl Annual Ring Width (mm) Volume Incre- A1l Annval Ring Widthimm) | volume Incre-
M | Average [ Revisedn | Annual | ment Rate (%) @M 1 Average | Revisedn | Annual | Went Rate (%)
10 8.3 733 2934 8.41 10 4.5 6.1 2.6385 7.69
12 5.0 7.33 2934 7.23 12 58 6.1 2.685 6.61
14 6.5 7.33 2,934 6.06 14 6.6 6N 2.685 3.54
10 6.5 7.33 2934 5.14 16 9.0 6.71 2.685 4.70
18 34 7.33 2.934 448 18 1.7 6.71 2.685 4.10
20 6.6 733 2.934 3.81 20 6.0 6.71 2.685 349
22 10.0 133 2934 3.40 22 9.3 6.71 2.685 3.17
24 3.0 7.33 2934 n 24 8.3 6.7t 2.658 2.85
26 69 133 2.934 2.82 26 83 6.71 2.658 2.58
28 8.0 733 2.934 2.58 28 6.3 6.71 2.658 2.36
30 70 7.33 2934 235 30 5.0 6.71 2.658 215
32 7.33 2.934 223 32 9.8 6.71 2,658 2.04
34 8.5 733 2.934 2.1 34 6.3 6.71 2.658 1.93
36 6.7 133 2.934 2.00 36 7.0 6.71 2.658 1.83
38 1.0 133 2934 .88 38 1.2 6.7 2.658 172
40 4.5 7.33 2934 1.76 40 1.5 6.71 2.658 1.6}
42 1.5 7.33 2934 1.68 42 8.0 6.7 2.658 153
44 5.0 7.33 2934 1.60 44 70 6.7 2.658 145
46 3.5 1.33 2,934 1.52 46 6.1 2.658 1.38
43 733 2,934 1.52 43 3.0 6.71 2.658 133
50 133 2.934 1.37 50 6.7 2.658 1.27
52 s 7.33 2.934 1.33 52 6.5 6.1 2.658 1.23
54 17.0 733 2.934 1.29 54 6.7 2.058 1.19
56 4.0 733 2.934 1.25 56 6.74 2.658 1.15
58 133 2934 1.21 58 6.71 2.638 1.1
G0 7.33 2934 1.17 60 6.71 2.658 1.07
62 7.33 2934 111 62 6.71 2.658 1.02
64 733 2934 1.06 64 6.71 2.658 0.97
66 733 2.934 1.00 66 6.71 2.653 0.91
68 7133 2.934 0.94 68 6.71 2.658 0.86
0 7.33 2934 088 70 6.74 2658 081
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Appendix 12 Stand Increment Rate, Crown Density and Tree Height of

Sample Plots

Plot F‘oresl Stand Crov.rn ’l‘r_oc Plot l"orcsl Stand Cro“-m Tr‘ec
No. Physiognomy [ Increment | Density | Height No. Physiognomy | Increment| Density | Height
Category Rate (%) | Class (m) Category Ratc (%) | Class (m)
1 NP 2370 3 17 iz L 2818 2 15
2 NP 2396 2 16 33 L 4.182 1 1
3 NP 3.246 2 17 34 M 2.236 2 23
4 NP 2.890 3 13 35 N 2.253 2 19
5 NP 3.261 { 19 36 L 5.140 2 14
6 M 4214 | 2 17 37 NL 1665 | 2 20
7 NP 2.195 l 21 38 M 3.286 i 18
8 M 4111 2 15 39 M 2.128 2 20
9 L 4.848 1 16 40 M 3.176 2 16
10 NP 3.264 2 18 41 NP 3.562 l 19
11 L 4493 ! 15 42 M 2.145 1 21
12 L 3.088 1 6 43 NP 1.233 3 21
13 NP 23314 2 18 44 NL 2076 1 22
14 NP 4.554 2 12 45 L 3.842 i 15
15 NP 4.786 1 N 46 L 4.342 1 6
16 NP 4.781 2 13 47 N 1.455 2 24
¥ NP 2,197 ] 22 48 M 3.308 1 16
I3 NP 2.020 2 19 49 L 3.809 2 14
19 NP 2.600 3 1 50 NL 1.902 2 21
20 NP 3226 2 17 51 M 211 2 19
21 M 2.525 1 7 52 M 2417 2 18
22 L 5121 i 16 33 M 2237 2 18
23 NP 1.755 2 21 54 L 3460 2 16
24 M 2.396 1 19 35 M 2.403 3 i8
25 M 2.2917 2 21 56 M 2.781 2 19
26 [ 2.730 1 t4 57 NL 1.885 I 21
27 N 1.410 2 23 58 N 1704 2 2
28 L 3.958 } 12 59 M 2.58% 2 20
29 M 3449 2 18 60 NL 1.6%4 2 20
30 N 2522 2 21 61 N 2.080 2 21
3 NL 1.462 1 P 62 NP 1.718 i 18
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Appendix 13 Examples of Mortality Rates of Matural Forests

. . Volume | Incremient Rate | Montality Rate
N AN )-\ vy K o L]
Stand Type | Pensitly Tre¢ Diameter (n?) %) %) Reference
High | Small and Large 263.99 0.866 1.027 All figures are
- ,, B pei ha.
. Medium and Large 328.51 0.791 0.933
Conifcrous| | . ]
Stand .
Medium { Small and Large 137.81 1.000 0.957
Small, Mediumand 1 545 0o 1317 0804
______________ B DR ] AR S N
RHigh Small and Large 259.24 1.085 0.819
Mixed L o
Stand of Medium and Large 301.47 0.819 0.513
Coniferous
and AN I R
Broad- Medium | Small and $.asge 180.76 0.877 0.934
Feaved
Tr{'\cs b s — - o S -
Small, Mediamand | 1gg 3 1310 0.883
_ Large
High Small and Lasge 221.61 0.893 0.991
t Medium | Small and Farge 152.79 0.918 1.007
= Broad- Small, Mcdium and
Leaved Lasge 182.60 0.995 0.947
Stand - .
Low Small and Large 104.64 0.718 1.132
Smatl, Medivmand {169 g 0.771 1.068
Large
Notes

1) The datawereobtained from a national forest located between 42° 30N and 43°E and between 142730 E and 143°E
in Hokkaido and managed by the Obihiro Regional Forest Branch Office.
2} A coniferous forest has a minimun ratio of conifercus trecs of 75% by volume. Similarly, abroad-leavedstand
has a minimum ratio of broad-leaved trees of 75% by volume. All other stands are classified as mixed stands.
3} Crown density categories: High =75% or more, Medivm = 50% or more but less than 75%, Low =25% or more
but less than 50%.
4y Small diameter trees are those with aDBH of 6§ cm or more but fess than22 em. Medium diameler trees are those
with a DBHof 22 em or more but less than 34 cm while large diameter trees are those witha DBH of 34 cmor
more.
I 5) The main local coniferous species are Piceajezoensis and Abies sachalinensis while the main local broad-leaved
: specics are Ulnius davidiana var. japonica, Tilia japonica, Acer mmono, Quercus mongolica var. grasseserrara,
Kalopanax pictas and Betula maximewicziana,
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Appendix 14 Minutes of Explanation of and Discussions on Interim Report

MINUTES OF MEETING
FOR
THE FOREST RESOURCES MANAGEMENT STUDY
IN SELENGE AIMAK,
MONGOLIA

In pursuance of the Scope of Work of the Forest Resources Management Study in Selenge
Aimak, Mongolia (hereinafter referred to as "the Study") signed on January 20,1994. Japan

International Cooperation Agency (hereinafter referred to as “JICA™) dispatched the Study
Team to Mongolia.

The Study Team headed by Mr. tkuo SUZUKL, and the Advisory Team composed of a
member of JICA Advisory Committee and a development specialist of JICA, visited
Mongolia from June 18, 1996, and had a series of discussions with the responsible officials
of Research Institute of Foreslry and Wildlife (hereinafter referred to as “RIFW), Ministry of
Nature and Environment on the Interim Report of the above Study and related outstanding
issues.

The salient results of discussions are described in Annex as attached herelo.

June 25,1996
Ylaanbaatar
2R
'Mr lkuo SUZUKI ~ Dr.Damdinsurengin Enkhsaikhan -
Leader Director
JICA Study Team Research institute of Forestry and
Wildlife

Ministry of Nature and Environment

LL’\ tlnr %L/HU
Mr. Mitsuaki YAMAGATA

Member
JICA Advisory Commitlee

[
Mr. Yasukuim Y’ANAGIHAR‘A \
Development Specialist

JICA

\..-'
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Annex

1.

Presentation of the Interim Report
The Study Team submitted 20 copies of the Interim Report to the Mongolian side, which

was agreed in principle upon the contents. The thematic maps were also submitted as
indicated in the Scope of Work.

influence of the Forest Fires

Both sides observed the Intensive Area to examine the situation and the darnage of the
forest fires, and considered a countermeasure against the damage of the forest fires
within the framework of the Scope of Work signed on January 20, 1994.

As a result of the observations and discussions, it was appeared thal some additional
study would be necessary to modify or renew the draft of the forest management plan
and the draft of some thematic maps, which were already prepared using the
information before the forest fires accurred.

The both sides agreed in principle upon the idea mentioned above.

The Japanese side explained thal this matter would be considered by a cerlain
authorities concerned in Japan based on the report of the Advisory Team and further
information to be collected by the Study Team.

The Japanese side also explained that the result of the consideration in Japan would be
informed to the Mongolian side immediately after the decision was made by the
Japanese authoiities concerned, and JICA wWas p.a.omlf (v diSpdici he sui o ndis
an official agreement.
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Appendix 15 Minutes for Extension of the Study

MINUTES OF MEETING
FOR _
THE FOREST RESOURCES MANAGEMENT STUDY
IN SELENGE AIMAK,
MONGOLIA

In pursuance of the Scope of Work of the Forest Resources Management Study in Selenge
Aimak, Mongolia (hereinafter referred to as "the Study") signed on January 20,1894, Japan
International Cooperation Agency {hereinafter referred to as “the JICA”) dispalched the
Advisory Team to Mongolia with regard te the Minutes of Meeting signed on June 25, 1996.

The Advisory Team headed by Mr. Haruo SAWADA (hereinafter referred lo as “lhe
Japanese Side), a member of JICA Advisory Committee, visiled Mongotia from July 20,
1996, and had a series of discussions with the responsible officials of Research Institute of
Foreslry and Wildlife, Ministry of Nalure and Environment (hereinafier referred to as “the
Mongolian Side™) on the additional work of the Study and reiated oulstanding issues.

The salient results discussed and agreed upon by the both sides are described in Annex as
altached herelo.

July 25,1996
Ulaanbaatar
A 7
K o 2 idrer e S
. Haruo SAWADA Dr Damdmsurengm Enkhsalkhan
Member Director
JICA Advisory Committee Research Inslitute of Forestry and
Wildlife

Ministry of Nature and Environment

Mr. Tadéharo SHIMGDA!RA
Coordinator
JICA
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Annex

1 Study Purposes for the Additional Work
The Sludy will continue and be concentrated on the fire damage occurred from May to
June In 1886. The following issues will be incorporaled into the Study:
) (1} Ulilization of fire damaged trees
% (2) Rehabilitation of damaged sites by fores! fire
(3) Secondary damage on trees such as pest damage
(4) Fire fighting and prevention on fores! fire

1 -1 Additional Work
The work plan of the additional work wiill comprise the following issues:
(1) Aerial photography on the fire damaged forest area of the Intensive Area
(2) Colleclion of dala and field survey on the Intensive Area and Mode! Areas within
the purposes of the Study:
(3) Preparalion of maps and books of the Intensive Area and Model Areas:
a. Land use and vegelation maps of the Intensive Area (Scale: 1/50,000)
b. Forest type maps of the Model Areas (Scale: 1/25,000}

¢. Forest management plan maps of the Model Areas (Scale: 1/25,000)
d. Forest Inventory Books

1-2 Others
Holding a seminar on the result of the Study at the end of the additional work.
1-3 Reporls
‘ijj JICA shall prepare the following reports in English for the Government of Mongolia.
(1) Craft Final Report:
twenty (20} copies at the end of the additional work. The Government of
Mangolia will provide the JICA with its comments on the Draft Final Report within
one (1) month after receip! of the Draft Final Report.
(2} Final Report:
fifty (50) copies within two (2) months after receipt of the comments from the
Government of Mongotia on the Draft Final Report.
{3) Maps and Others:
a. Intensive Area

Aernal photos {1 sel)

Land use and vegetation maps (Scale: 1/50,000 1 sel)
b. Model Areas

Forest type maps {Scale: 1/25,000 1 set)

Forest management plan maps {Scale: 1/25,000 1 set)

Forest Inventory Book (1 set)

2 Tentative Schedule of Additional Work
[ Both the Japanese Side and the Mongolian Side found the difficulty of procurement of an
airplane which is suitable to carry out the aerial pholography needed for the additional

work. The Mongotian Side, however, will pul the best efforls to settle this difficulty and
continue to discuss with the JICA.
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With the assumption that the aerial pholography will be finalized as the both sides expects,
the tentalive schedule of the additional work wilt be started from he aerial photography
taken in May or June, 1897. The remaining work in Japan and Mongolia will follow the
aenial pholography and the Final Report will be submitted until March, 1998,

3 Others

The Mongolian Side will be responsible to manage the related procedures needed for the @;
implementation of the aerial pholography for the Study.
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Appendix 16 Meteorological Data Regarding Forest Fires {1997 Survey)

Source: Sukhbaatar Aimak Meteorological Research Centra

Rainfall at Sukhbaatar Unit: mm
Month 1989 1990 1991 1992 1993 1994 995 1996 1997
59 14 30 4.2 1.5 35 23 20 57
00 22 1.6 00 22 4.4 1.5 83 t3
30 44 1.7 0.2 435 00 32 24 3.5
23 12.1 36 114 12 216 12.6 a2 1.1
5.1 16 625 2117 14.6 11.7 16.6 25 596
335 653 647 310 335 728 645 309 7131
445 1343 698 239 873 313 899 434
374 1586 399 1261 152 323 W6 497
459 316 423 545 464 278 468 254
10 6.1 1.9 19 2.1 0.3 1.6 39 102
11 15 59 9.1 95 i9 8.0 83 4.7
12 64 6.1 32 6.4 5.8 48 23 13.2
Tota! 1916 4314 3148 2970 2802 2238 3240 1939 1443

W0 =l LN ke WO PO =

Snowfall at Sukhbaatar Unit: em
Month 1989 1990 1991 1992 1993 1994 1995 1996
1 9 5 i3 3 8 - 9 2
2 5 3 ] 4 ] 5 i1 4
i - 0 2 - 5 5 7 i
! 4 - - 1 - 3 - - 0
’ 5 - - - - - - - -
6 _— - - — —- — -
? -— - -— — - — _—
8 — — — _ — — —
9 —_ — — - - — _
1 - 3 - - - 3 ~
i1 i 3 i 2 1 5 H 3
12 4 3 2 8 3 8 3 8
Total 19 il 18 17 29 26 31
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DALY METEOROLOGICAL DATA IN

DALY MLYEOROLOQICAL OATA IN

1997
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Appendix 19 Minutes Meeting on Explanations and Discussions of Draft
Final Report

MINUTES OF MEETING
ON
THE DRAFT FINAL REPORT
OF
THE FOREST RESOURCES MANAGEMENT STUDY
IN SELENGE AIMAK, MONGOLIA

In pursuance of the Scope of Work of the Forest Resources Management Study in Selenge
Aimak, Mongolia (hereinafler referred to as "the Stludy”} signed on January 20,1994, Japan

International Cooperation Agency (hereinafler referred to as “JICA”) dispatched the Study
Team to Mongolia.

The Study Team headed by Mr. tkuo SUZUKI, and the Advisory Team composed of a
member of JICA Advisory Commitiee visited Mongolia from November 26, 1997, and had a
series of discussions with the responsible officials of Forest Management Center
{hereinafter referred to as “FMC") and related depaitment, Ministry of Nature and the
Eavironment on the Draft Final Report of the above Study and refaled issues.

The satient resulls of discussions are described in Annex as atlached hereto.

December 3,1987
ULaanbaatar

g R g T

/.
Mr. Ikuo SUZUKI Mr.Bafidiin GANBAATAR
Leader Director
JICA Study Team internationat Cooperation Depariment
Ministry of Nature and the Environment
~ 37 £
"
);V/ A /L'J f/er 2B e .-_;:r--«,»‘!: L__‘:::’:
Dr. Sadamoto WATANABE Dr. Damdinsurengin ENKHSAIKHAN
Chairman Director
JICA Advisory Commiltee Forest Management Center

Ministry of Nature and the Environment

4////4 ''''''

“Yukifiide KATSUTA
cordinator
JICA
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Annex

1.

Presentation of the Draft Finat Reporl and the Thematic Maps, etc.,

The Study Team submitted twenty (20} copies of the Dralft Final Report to FMC. The
themalic maps and forest inventory book were also submitled o FMC as indicated in
MINUTES OF MEETING concluded between the JICA side and the Mongolian sides on
July 25,1998,

All of the results were accepted in principle upon the contents by the Mongolian side.

Both Japanese and Mongolian sides achieved lo the recognition that introduction of the
latest technology and equipment for forest survey will be indispensable for the proper
implementalion of the contenls described in the recommendation of the Draft Final
Report. This point should be more emphasized in the Final Report.

Comments on the Draft Final Report from the Mongolian Side

The Mongolian side will send its comments on the Report to the JICA Mongolia Office
not later than January 3, 1998.

Final Report
Within two (2) monlths after receiving the comments, the JICA will send fifty (50) copies

of the Final Report to the Mongolian side through the JICA Mongolia Office as described
in the Scope of Work.

Inaddition two (2) copies of the Final Report in Japanese language will be sent together
for supporting the technology transfer.

The Mongolian side agreed that the Final Report will be open to the public.

Survey Equipment .

The Mongolian side requested donation of the survey equipment and two vehicles with
four-whee! drive used by the Study Team. The Study Team explained the necessary
procedure for the donation and accepted to convey the request to JICA.

Prospective Cocperalion

The Mongolian side siressed the importance of rehabilitation of fire-damaged forests
and human resources development in terms of the prospeclive cooperation.
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