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The 2" Workshop on Social-Ecological systems Governance for Sustainability

(SESGOS2019) — as a part of science-policy interaction project activity organized by
Sustainable Development Institute for Western Region of Mongolia (SDIWOM) along with
many partners. The aim of the workshop is bring together leading academic scientists,
researchers, research scholars, decision makers, practitioners, policy formulators and local
communities to exchange and share their experiences and research results on the all aspects of

Social-Ecological Systems and its Governance in central Asia as well as in Asian-Pacific

levels.

region. It will provide invaluable information where the representatives of different countries
will share their knowledge and experiences in environmental and social science at multi-scale

DATE & VENUE

The workshop will be held at Conference hall (3% floor, Soyliin tuv orgoo building) of
Mongolian Academy of Sciences, head office, Ulaanbaatar, Mongolia on 23 August 2019. It is
6 minutes on foot from UB Grand hotel.
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DETAILED PROGRAM
8:30-23:00 Arrival all delegates arrival

At UB grand hotel, Ulaanbaatar, Mongolia

08:30-09:00 Registration All participants

09:10-09:20 Opening Acad. B. Avid, Secretary general of Mongolian Academy of

Remarks Sciences

Dr. Battogtokh Dorjgotov, director of Institute of Geography and
Geoecology, MAS

Future Earth Mongolian Committee

Project Dr. B.Suvdantsetseg, sustainable development institute for
introduction | western region of Mongolia.
“Ecological Vulnerability Assessment for Adaptation
Strategy Formulation at Different Spatial Scales in Western
Mongolia and China”
09:20-10:30 Keynote Prof. Okuro Toshiya, Graduate School of Agricultural and Life
speaker Sciences, University of Tokyo
“Restoration and reconstruction of sustainable land
management systems under highly variable environments”
Invited Prof. Xueyong Zhao, Northwest Institute of Eco-environment
speaker and Resources, CAS
“Toward sustainable desertification reversion and
development in Horqin Sandy Land, Inner-Mongolia, China”
10:30-10:45 Group photo and Coffee break

Speakers

— Dr. Shaokun Wang, Northwest Institute of Eco-environment and Resources,
CAS

10:45-12:30
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“Changes of soil microbial community along vegetation

restoration in semi-arid sandy land of northern China”
McS. Kherlenbayar. B, Sustainable development Institute for western region
of Mongolia

“The impact of Pastoral Ecological vulnerability on local socio-
economic development at Gobi-Altai provinces, Mongolia”
Mr. Kitaura Yoshio, Green Network, Japan

“Greening experiences”
Dr. Z.Burmaa, Khovd state University

“Study on rivers and lakes ecosystems in great lakes depression in
western Mongolia”
Dr. Chao Lu Menggqiqigel and NiTu Wu, Institute of Grassland surveying
and Planning, Inner Mongolia, China

“An assessing framework for regional grassland ecosystem health
with consideration of natural succession”
Dr. Tuvshintogtokh, McS. Manidari, McS. Otgonsukh, Institute of general
and Experimental biology, MAS

“Pasture degradation assessment using botanical field survey and

map comparison at biger and chandmani soums”

12:30-13:30

Lunch

Speakers
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13:30-15:10

Dr. Suvdantsetseg Balt, Sustainable development Institute for western region
of Mongolia

“Participatory approach for conceptual development of local
sustainable development plan: A case of Khuhmorit soum of Gobi-Altai
provinces, Mongolia”
McS. Nominbolor.Kh, Institute of Strategic studies

“Policy document assessments through SDG criteria in Khovd and
Gobi-Altai provinces”
Dr. Takafumi Miyasaki, Nagoya university

“Collaborative national park management and its effects on
neighboring herders’ livelihoods in Mongolia”
McS. Daginnas Batsukh, Mongolian University of Life Sciences, Mongolia

“Stakeholder engagement strategy for protected areas—a case study

of Khustai national park in Mongolia”

15:10-15:30

Tea Break

Panelist

15:30-16:45

Government officer of food and agriculture department, Gobi-Altai province
Local officer and herder of Biger soum, Gobi-Altai province

Local officer of Khuhmorit soum, Gobi-Altai province

Local officer of Chandmani soum, Gobi-Altai province

Local officer of Chandmani soum, Khovd province

Local officer and herder of Zereg soum, Khovd province

Local officer of Darvi soum, Khovd province

Local officer of Durgun soum, Khovd province

16:45-17:00

Tea Break

17:00-17:45

Discussion Chairs to summarize 4 thematic sessions

17:45-18:00

Closing

Remarks Sciences, University of Tokyo

Prof. Okuro Toshiya, Graduate School of Agricultural and Life
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Prof. Xueyong Zhao, Northwest Institute of Eco-environment and
Resources, CAS
Dr. Balt Suvdantsetseg, Organizing Committee chair, Sustainable

development institute for western region of Mongolia

18:30 Welcome Dinner
08:30-12:30 Field Visit
12:30-13:30 Lunch
13:30-17:00 Field Visit
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WELCOME MESSAGE

Dear project collaborators, distinguished guests, and colleagues:

The Sustainable Development Institute for western region of Mongolia (SDiWoM) is
conducting several international and domestic collaborative projects since its establishment.
The “Ecological Vulnerability Assessment for Adaptation Strategy Formulation at Different
Spatial Scales in Western Mongolia and China” project has been implemented from 2017 to
2019 supported by Asia-Pacific Network for Global Change Research (APN). Under this
project we organized 2 workshops. The first one was an expert discussion meeting focusing
on “Ecological Vulnerability Assessment” which was held in Tongliao city, Inner Mongolia,
China from 5-9 July 2018. This year’s workshop titled “The 2nd workshop on social-
ecological systems governance for sustainability (SEGoS2019)” is taking place in
Ulaanbaatar, Mongolia from 23-24 August 2019.

The aim of the workshop is to discuss the key research findings, identify the involvement and
cooperation of the regional organizations in the implementation of the research output,
facilitate knowledge sharing and present united scientific understanding, solutions and
recommendations. “SEG0S2019” workshop comprises of three main sessions namely, Socio-
Ecological Systems Challenges, Socio-Ecological Systems Governance and Local and
Regional Pasture management in adaptation development process. Moreover, the workshop
has emphasized the project implementation process and our future collaboration by inviting
collaborators.

“SEG0S2019” workshop is co-organized by the Head office of Mongolian Academy of
Sciences, Future Earth-Mongolian Committee, Institute of Geography and Geoecology, MAS
and is attended by scientists and researchers from China, Japan, and Mongolia, as well as
communities and representatives from local and regional government organizations, research
institutes, and universities.

We would like to express our sincere gratitude to all the participants and the co-organizers of
the workshop from the government offices, international and research organizations. I am
looking forward to hearing your thoughts on all these issues. We are grateful for the support
and cooperation received from our project members as to work together to deliver best

outcomes to make research areas and tour region more sustainable, safe and inclusive.

Thank you for your attention. I wish you a very successful workshop.

Balt Suvdantsetseg (PhD)

Director General, The Sustainable Development Institute for western region of Mongolia
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OPENING REMARKS

Dear distinguished guests, colleagues, ladies and gentlemen:

Welcome you all to the “2nd Workshop on Social-Ecological systems Governance for
Sustainability” here in Ulaanbaatar. We are very grateful to the host and to the workshop
Organizing Committee for their tremendous support they have provided and our researchers
and institutes for coming together and engaging in this project activity.

I am delighted to be here with all of you to focus on pasture ecosystem vulnerability, its
impacts on socio-economy and governance systems, which are urgent topics in Mongolia.
Mongolia is an agriculture-based country that we use 78 percent of the total land for grazing
pasture. Pasture ecological vulnerability assessment is essential to reverse ecosystem changes,
environmental degradation and combat climate change.

The nomadic pastoralism has been using the grazing land within pasture capacity through
traditional nomadic management to preserve ecosystem resources. Unfortunately, rapid
increase in livestock number and changes of climate condition affected the pasture degradation
and shrinking of pasture for grazing field by reducing the further sustainability of nomadic
animal husbandry. So, we must reach to a common understanding of the environmental
challenges that we are facing now. And establish how overcoming these challenges could help
sustain economic and social development in our region by learning from best experienced
countries.

Environmental and social development actions have enabled opportunities for peer-learning,
the sharing of best practice and supported coherent policies for clean and environmentally
sustainable development. These include initiatives on green growth, environmental accounting
and statistics, partnerships, and regional coordination mechanisms.

As seen from project implementation, the Mongolian Academy of Sciences is supporting well
the project activities through active participation of scientists and young researchers from our
institutes and also they had good communication with international young researchers. We

hope this personal and institutional communication and friendship will continue in future.

I wish you a very successful days.

Academician Budeebazar AVID

Secretary General, Mongolian Academy of Sciences

10

PROCEEDINGS OF THE 2" WORKSHOP ON SOCIAL-ECOLOGICAL SYSTEMS GOVERNANCE FOR SUSTAINABILITY
23-24 August 2019, Ulaanbaatar, Mongolia




SUSTAINABLE DEVELOPMENT ]") ']\
SOWO INSTITUTE FOR Q17118 “ )
“ WERTERN REGION OF N1 1 sy

MONGOLIA ASIA-PACIFIC NETWORK FOR MONGOLIAN ACADEMY
GLOBAL CHANGE RESEARCH OF SCIENCES

OPENING REMARKS

Dear distinguished delegates, professors, researchers, ladies and gentlemen,

Today, I welcome all of you to The 2nd Workshop on Social-Ecological systems Governance
for Sustainability which is organized by Sustainable Development Institute for Western
Region of Mongolia under APN support. It is my pleasure to open this workshop. I would like
to introduce the key findings, policy messages and successful examples of this project with
you. This report was prepared as part of our effort to support most vulnerable provinces and
sub-provinces in terms of ecology and pasture ecosystems, and its impacts on social and
economic systems’ sustainability in future.
The main advantage of this project is that we used a participatory approach that has enabled
participation of several regional and local governments, communities, and multiple academic
teams. The second point is working with collaborative model of participatory geovizualization
in assessment of ecological vulnerability and socio-economic impacts analysis and
development of policy formulation on adaptive resource efficiency and sustainability of the
grazing pasture. Thirdly, the research report examines how current policies can contribute to
reducing extreme events and ecological vulnerabilities. It demonstrates how more effective
and linked policies could lead to an improvement in risk reduction and pasture management
opportunities, thereby reducing vulnerabilities.
To reduce future risks, we are developing policy options to improve nomadic pasture
management systems and to improve adaptive capacity of local communities through scientific
common information and evidence-based and better targeted responses. We are also
considering developing national planning strategies and their design that are linked to: (i)
assessment of pasture ecological vulnerability; (ii) environmental protection initiatives; and
(iii) specific policy recommendations at the case areas.
The project research analysis shows that pasture ecological systems are very vulnerable, with
more than 60 percent of pasture land and 60 percent of local herders are under a situation
requiring immediate action. The region has recorded a threat in natural environment change
and socio-ecological changes. Therefore that the mix of traditional knowledge, scientific
outputs, creativity, and information, if put in the context of human capabilities in
environmental protection and climate change adaptation.
I am pleased to invite all of you to share with us your key findings and knowledge products to
support the capacity building activities and implementation of the project.
Thank you for your attention. I look forward to our discussions during this workshop today.

Myagmarsuren ALTANBAGANA

Project advisor, Head of socio-economic geography division, Institute of Geography and
Geoecology, MAS
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ECOLOGICAL VULNERABILITY ASSESSMENT FOR ADAPTATION STRATEGY
FORMULATION AT DIFFERENT SPATIAL SCALES IN WESTERN MONGOLIA
AND CHINA

Balt Suvdantsetseg'?, Yan Wanglin®, Toshiya Okuro* and Xueyong Zhao’

! Sustainable development Institute for western region of Mongolia
? International Cooperation Department, Mongolian Academy of Sciences, Mongolia
3 Graduate school of Media and Governance, Keio university, Japan
* Toshiya Okuro, Graduate School of Agricultural and Life Sciences, University of Tokyo, Japan,
’ Xueyong Zhao, Northwest Institute of Eco-environment and Resource, Chinese Academy of
Sciences, China,

suvdantsetseg(@mas.ac.mn, suvd16@gmail.com

Keywords: geovisualizations, socio-political context, pasture vulnerability

The collaborative project has enabled a participation of several regional and local
governments, communities, and multiple academic teams working with collaborative approach
of participatory GIS in development of assessment modelling and policy formulation on
adaptation and sustainability of the grazing pasture. The main objective of this research project
is to develop effective adaptation strategies for pasture management using advanced geospatial
techniques merged with scientific data and community knowledge at different spatial scales in
Mongolia and China. This project used open participatory model for all levels of data collection,
methodology development, assessment, and policy formulations through group meetings,
training workshops, and experience sharing visits. The research project is implemented at three
vulnerable provinces in two countries, covering various geo-climatic and ecological zones and
different management policies.

Project strengths have been the application of geospatial tools to climate change within
collaborative processes on assessment of pasture vulnerability, effectiveness assessment for
socio-economics of pasturing society, evaluation of policy documents and policy formulation
made through the active participation with multiple academic researchers and local
communities.

During the first phase of the project we organized field surveys for data collection in
3 case areas and assessed ecological vulnerability at 2 provinces in Mongolia, and discussed
the research results and exchanged between 2 countries local communities, policy makers and
researchers. In the second phase we assessed the impacts of ecological vulnerability on socio-
economy of the pasturing communities, and evaluated the policy documents more related with
grazing pasture and animal husbandry management by sustainable development criteria in 2

provinces. The third phase is to disseminate research results and develop policy scenario and
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recommendations.

The project activities have been educated young scientists and local communities of
herders, practitioners and governors through climate change impact, its risks, pasture
vulnerabilities, and the local development scenarios tied to regional and national issues, and
application of spatial planning tools. The flexibility of the local pastoral adaptation strategy
process has allowed the application of geovisualizations in place-based problem solving and
decision-making process in specific socio-political context of municipal and regional

governments.
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RESTORATION AND RECONSTRUCTION OF SUSTAINABLE LAND
MANAGEMENT SYSTEMS UNDER HIGHLY VARIABLE ENVIRONMENTS

Toshiya OKURO

The University of Tokyo

aokuro@mail.ecc.u-tokyo.ac.ip

Keyword: Sustainable Land Management, non-equilibrium environments

People’s livelihoods in drylands rely highly on ecosystem services to provide their
basic needs. Dryland ecosystems, however, are extremely vulnerable to over-exploitation and
inappropriate land use. Poverty, political instability, deforestation, overgrazing and bad
irrigation practices can all undermine land productivity. Recently it has been also emphasized
that desertification is deeply associated with biodiversity loss and contributes to global climate
change. As the causes, effects and possible policies are strongly interlinked among those issues,
multiple benefits could be obtained with increased effectiveness through joint implementation
of the three Rio Conventions and further strengthening of synergies based on environmental
management approaches. One of the key findings of the Millennium ecosystem assessment
scenarios was the importance of a proactive management approach to coping with
desertification. Applying desertification early warning systems based on land vulnerability
assessments may be one of the most effective preventive actions at both fine and broad scales.
However, at degraded sites where land conditions have already shifted to alternate states, it will
still be necessary to apply rehabilitative measures and promote restoration processes as a
reactive approach.

Land degradation causes reduction or loss of the biological or economic productivity
and complexity, resulting from land uses or from processes arising from human activities and
habitation patterns. As land degradation is also defined as “the processes of landscape changes
caused by miss-match between natural land conditions and land use by human”, it is necessary
to reconstruct new land use systems based on new human-environment relations which can
realize sustainable use of ecosystem services. Sustainable Land Management (SLM) has
become a mainstream concept to combat desertification, and defined as a set of technologies,
policies and activities to achieve sustainable land productivity, livelihood and environmental
conservation through appropriate soil and water management. SLM have been developed based
on the idea of reconstructing sustainable human-environment relations.

In recent studies, we have been trying to provide guidelines for the ecosystem
restoration and the sustainable resource use in the rangelands of Asia and Africa. To achieve
this purpose, we integrated ecological knowledge regarding ecological restoration and develop
restoration measures that could facilitate restoration of ecosystem services.

This paper introduces case studies on the sustainable land management (SLM)

14
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approaches, focusing on human-environment relations, or social-ecological systems. Firstly, |
introduce modelling of nomadic pastoralism under non-equilibrium environments and
elucidation of land degradation processes in Mongolian rangeland. Specifically I focus on “key
resource” (sensu Illius and O’Connor 1999), regarded as the place/resource which shows
limited distribution but supports survival of animals during disaster period, and show the
importance of the appropriate management of key resources. Secondly, I show a concept and
methodology of grassland management systems in consideration of biodiversity-ecosystem
functioning relationships. More specifically I emphasize the importance of detecting threshold
changes of ecosystem functioning. Finally I conclude that prescriptions for combating
desertification should be considered based on understanding of heterogeneity of coupled social-
ecological systems. I would also like to propose future perspectives, possible research topics
which should be further developed, and implication to SDGs.
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TOWARD SUSTAINABLE DESERTIFICATION REVERSION AND
DEVELOPMENT IN HORQIN SANDY LAND, INNER-MONGOLIA, CHINA

Xueyong Zhao, Jie Lian, Rui Zhang, Juanli Chen, Hailun Yu, Runxia Zhang

Northwest Institute of Eco-environment and Resources, Chinese Academy of Sciences

zhaoxy@lzb.ac.cn, 320 Donggang West Road, Lanzhou, China

Keyword: Horqin Sandy Land, desertification reversion, sustainable, adaptability, water
availability

China has made great efforts in combating desertification and promoting development, but
desertification is still a big threat to the natural and social systems. Desertification reversion
and development have been faced with severe challenges, such as reduction of water availability
due to drought and overuse of water, as well as the contradictive relation between combating
desertification and development. It is, therefore, of great implication to carry out research,
demonstration and adaptive management to promote adaptive land use practices for sustainable

desertification reversion and development.

Horqin Sandy Land is located in the eastern part of Inner Mongolia and once was one of the
most severely desertified areas in the northern part of China. Through continued combat
desertification for more than 30 years, desertification has been reversed since the late 1980s,
but the reversion trend has been severely challenged by decreasing water availability, which is
characterized by drying up of lakes and rivers and consistent reduction of underground water
table. As aresult, large area of planted trees died of and natural vegetation degraded, meanwhile
desertified land reversion rate is decreased and the sustainable development compromised.
Therefore, the researchers and the locals have systematically developed adaptive land use
systems, living systems and dissemination systems to promote natural capacity of ecosystem
succession and degraded ecosystem restoration, and sustainable development in this tripled area
of desertification reversion, development and Poverty relief.
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THE IMPACT OF PASTORAL ECOLOGICAL VULNERABILITY ON LOCAL
SOCIO-ECONOMIC DEVELOPMENT AT GOBI-ALTAI PROVINCES, MONGOLIA

B.Kherlenbayar'?, B.Suvdantsetseg”*’, M. Altanbagana'~, T.Chuluun* and Kh.Nominbolor’

! Socio-Economic Geography Division, Institute of Geography and Geoecology, MAS,
2 Sustainable development Institute for western region of Mongolia
* Sustainable Development Institute, NUM
3 Institute for Strategic Studies

Bkherlenbayar@gmail.com

Key word: pastoral ecological vulnerability; grazing livestock; miscarried livestock.

The nomadic pastoral system is an important sector in Mongolian social economy,
which covers over 50% of gross domestic product of 14 provinces, 30% of work force and 26%
of total households at national level. The nomadic pastoralism has been using the grazing land
within pasture capacity through traditional nomadic management to preserve ecosystem
resources. Unfortunately, rapid increase in livestock numbers and changes of climate condition
affected the pasture degradation and extending insufficient pasture for grazing field by
adversely reducing the further sustainability of nomadic grazing. This study identified the
relevance of pastoral ecological vulnerability on miscarriage of grazing livestock and its grazing
managements in Gobi-Altai province, western Mongolia. The pastoral ecological vulnerability
was assessed by exposing the degree of key factors for drought, pasture use and vegetation
cover and analyzed the relevance of factors on the livestock miscarriage. The research analyses
used the remote sensing techniques and geostatistical analysis with observation data of
temperature and precipitation from weather stations, satellite data of eMODIS and SPOT, and
statistical data of livestock number, pasture area, prepared hay and number of miscarried
livestock from 1999 to 2017.

The findings of the study shows that pasture ecological vulnerability results in the
increased number of miscarried livestock especially in small animals (goat and sheep) with high
correlation value of 0.5-0.8. The most affecting factors were vegetation cover and drought. The
soums of Bugat, Tonkhil and Khaliun in desert steppe ecosystem in Gobi-Altai province were
evaluated as having the highest (0.7-0.8) correlation during the last 20 years. Delger, Taishir
and Tugrug soums in mountain steppe ecosystem of Gobi-Altai province had less correlation.
Pasture management and maintenance of livestock showed that low vulnerable soums had well
prepared hay and forage for their livestock and high vulnerable soums did not. As a conclusion,
if herders apply good pasture and grazing management practices such as reducing the pressure
on grazing field, increasing movement of livestock, reducing the number of livestock,
increasing prepared hay and forage and water source for their livestock can keep the nomadic

grazing system in future.
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AN EFFICIENT APPROACH OF ECOLOGICAL RESTORATION IN DEGRADED
LAND RESTORATION USING MICROBIAL ORGANIC COMPOUND

Shaokun Wang' and Xueyong Zhao'

I'Urat Desert-grassland Research Station and Naiman Desertification Research Station,

Northwest Institute of Eco-Environment and Resources, Chinese Academy of Sciences

Key words: degraded land, restoration technique, microbial organic compound, arid and

semi-arid area

We are facing tremendous land degradation across the whole world, especially in the
vulnerable arid and semi-arid areas. There are about 42 million km2 of land under human-
induced desertification. Numerous methods have been applied to combat desertification and
many of them received a satisfactory restoration. However, some of the methods are time
consuming, some are expensive and some may cause environmental problems.

We developed a fast way to restore degraded sandy land by using microbial organic
compound (MOC). Organic waste from straw and livestock dung were smashed into small
pieces and mixed as raw organic compound. Effective cellulose decomposers were inoculated
to accelerate the organic compound decomposition. The MOC could be used for degraded land
restoration when the fermentation were done in two months.

The optimized MOC was significantly efficient in rehabilitating bare sand dunes,
accelerating biological soil crust formation, and cropland amendment. The MOC had a potential
advantage for increasing water holding capacity, wind erosion resistibility and soil fertility. It
is also a potential option to replace the use of chemical fertilizer in cropland. This technique
provides an effective and ecological method that aims to accelerate successful restoration from
degraded sandy land in the arid and semiarid areas.
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T'OBb-AJITAH AUMTUIH BUT'DP, XOBJ AUMIMH YAHJIMAHb CYM/bIH
BIJIYDDOPUMH CYJAJTAA

N.TyBumnTorrox, J[.Maupaaps, C.Otroncyx, b.CyBnanusipr

LIV A-uiin Eponxuii 6010H cOpuibii OUOA0SUTIH XYPIINIH, YPeamMandicivlH 3K0A02U, YDSAMIbIH
Hoeoyulin 1abopamopu

Bapyyn 6ycuiin moemeopmou Xe2xciulin XypasisH
i.tuvshintogtokh@gmail.com

Tyaxyyp yr: bamusspuiin 1oponTOII, Ta3pblH XOMKWIT, XapbLyyJIaH MIAHXKIDX

Xa9puitn cyganraar ['oBp-Aunraii aitmruiin burap, Xosa aiimruitn YanaManb CyMIbIH
HytarT 2018 onbl 07 capsiH 16-HbI eapeec 08 nyraap capbiH 05-HBI ©pUIH XOOPOH XUHXK
ryWIPTrEB. Ypbauninad teesnecen 103 mprr 20x20m? Tanbaiin reo60TaHMKUIH [T PIHTYH
OUYMIIIdA YHIIK, OMOMacChiH 133K aBaB.  YYHA: 'oBb-AnTail aiiMruiitn bursp cymang 51
1rT, X0oBJ aiMruiid Yanamans cymann 52 mart. Cyaanraansl AyHA TYC CyMIBIH O3T433pUiiH

1:200000 X3Mk33CT 3ypruiir IUHI3P 30XUOB.

bursp cym Hb HUAT 385157.3 ra 6amudspuiin Tanbaiitail 6eree]] YYHI3C OHIOp YYIbIH
69mum3p 2161.0 ra, yyasiH X93puitH 03:1433p 39225.7 ra, yyablH HOIDKYY X39pUHH 031433p
85336.2 ra, menuitH x33puitH 631939p 98755.9 ra, nenwmitn 63:1933p 132058.8 ra, roybH TaTaMm,
HYYpbIH X6BOOHHN HYTBIH 03:mu33p 26545.0 ra tanbaiir Tyc Tyc 33k OaitHa. bumHuii
cynanraaraap burap cymsin 63muaspuiin 1.0% Hb copror, 76.5% Hb cyn gopoitcoH, 17.6% Hb
IyHJ JOPOUTCOH, 3.3% Hb UX TOPOUTCOH, 1.5% Hb X3T UX TOPOUTCOH TOIOBTIH OaliHa. Y YHHUIT
1981 onpn xuiiracoH MOHTOI OpHBI 03ITY3p TIKIIITUNHH 3yPruitH MIIIITIN XaphIlyyIDK Y39X31
copror 03mumpuitH Tanbaii 30.5%-aap Oaracax, cyn JOpPOHTCOH Odmuadp 8%-aap, AyHI
JTOpPOUTCOH 03:mu3p 17.6%-aap, ux nopoiTcon 631933p 3.4%-aap, X3T UX JOPOUTCOH OATUIIP
1.5%-aap Tyc Tyc HOIMAIIICOH OaiiHa.

Yangmanb cyM Hb HUMT 520953.4 ra GomusspuiiH Tanbaiitail 6ereen yyH?3C eHIOp
yyabiH 03:m433p 4759.1 ra, yynslH X33pHuitH 031433p 65307.2 ra, yynblH HODKYY XI3pHiH
09mudp 73694.0 Ta, menuitH x39puitH 63mu33p 290399.2 ra, menuiiH 63murdp 61756.6 ra,
TOJIBIH TaTaM, HYypbIH XOBOOHHI HYT'bIH 037433p 25037.4 ra Tanbair Tyc Tyc 333K OaiiHa.
bunnwuii cynanraaraap Yanamanb cyMmbiH 03musspuitd 3.1% copror, 66.3 % cyn JOpoHTCOH,
13.4% nynn nopoitcoH, 17.1% wux nopoiitcon 6aiiHa. YYHMHr MOHrom opHbBI 03:1433p,
TaKuiH 1:1.0 casdTbiH XaMX33cT 3ypartail (1981) xapbLyyspK Y33X3/] COPTror 03I433pHiiH
tanbaii 34%-aap Oaracax, cyl JOpPOHTCOH OdmusdpuitH Tanbait 19%-aap, ux JOpPOHTCOH

Oamud3puiin Tanbaii 17,1%-aap Tyc Tyc HOIMATICOH OaifHa.
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PASTURE DEGRADATION ASSESSMENT USING BOTANICAL FIELD SURVEY
AND MAP COMPARISON AT BIGER SOUM OF GOBI-ALTAI PROVINCE AND
CHANDMANI SOUM OF KHOVD PROVINCE

[.Tuvshintogtokh1, D.Manidaril, S.Otgonsukh1 and B.Suvdantsetseg2

! Vegetation ecology and resources laboratory, Institute of General and experimental
biology, Mongolian Academy of Sciences
2 Sustainable development Institute for western region of Mongolia
i.tuvshintogtokh(@gmail.com

Key words: Pasture degradation, field survey, map comparison

This study is part of the pastoral ecological vulnerability assessment research. Findings
of initial study of pastoral ecological vulnerability assessment showed the need for deeper study
by using field survey and map comparison in the most vulnerable sub provinces as a case study
on pastoral and grassland degradation. The main objective of this study is to identify the main
reasons and conditions of the grassland changes including changes in vegetation types,
degradation of grassland, biomass and volumes comparing with field survey in 2018 and

mapping data in 1981.

The field survey was done in 20 days from 16 July to 5 August 2018 in 2 sub provinces,
Biger from Gobi-Altai province and Chandmani from Khovd province, which were selected as
the most vulnerable in terms of pasture degradation based on initial ecological vulnerability
assessment. The field survey used a Geobotanical reviewing method including aboveground
biomass measurement (1m*1m area) and vegetation releves (25m*25m area) in total of 103

sites, 51 points in Biger sub province and 52 points in Chandmani sub province.

As seen from the research, a total area for pastureland in Biger sub province, Gobi-
Altai is 385157.3 hec, where high mountain pasture 2161.0 hec, mountain steppe pasture
39225.7 hec, mountain desert steppe pasture 85336.2 hec, desert steppe pasture 98755.9 hec,
desert pasture 132058.8 hec, and river valley or lake valley pasture 26545.0 hec. During the
field survey we registered 109 species of vascular plants belonging to 69 genera and 23 families
in Biger sub province. In terms of assessment, only 1.0% of the total pasture land has been non
degraded, 76.5% low degraded, 17.6% medium degraded, 3.3% heavily degraded, and 1.5%
over degraded. When this survey result was compared with the pasture monitoring map in 1981,
non degraded area was decreased by 30.5%, low degraded area by 8%, medium degraded area
17.6%, high degraded area 3.4%, most degraded area 1.5% increased. This means mountain
steppe ecosystem shifted to desert steppe and desert steppe ecosystem transferred to desert

steppe pasture which is not good condition. The main impact on the degradation is increasing
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number of livestock that was 154674 sheep heads in 1981 and 239232 sheep heads in 2018. In
the southeastern part of the sub province, Artemisia adamsii, Ajania achilleoides, Ephedra
sinica and Artemisia adamsii were highly increased and Nitraria sibirica, Achnaterum
splendens, Leymus secalinus and Potentilla bifurca, Achnaterum splendens vegetations are
increased at Biger valley and near lake which are indicating pasture degradation caused by

increasing number of livestock.

A total area for pastureland in Chandmani sub province, Khovd is 520953.4 hec, where
high mountain pasture 4759.1 hec, mountain steppe pasture 65307.2 hec, mountain desert
steppe pasture 73694.0 hec, desert steppe pasture 290399.2 hec, desert pasture 61756.6 hec,
and river valley or lake valley pasture 25037.4 hec. During the field survey we registered 134
species of vascular plants belong to 84 genera and 29 families in Chandmani sub province. In
terms of assessment only 3.1% of the total pasture land has been non degraded, 66.3% low
degraded, 13.4% medium degraded, and 17.1% heavy degraded. When we compare the survey
result with pasture monitoring map in 1981, non-degraded area decreased by 34%, and low
degraded area by 19%, and high degraded area increased by 17.1%. The main impacts on the
degradation is climate change of temperature and dryness, and increasing number of livestock
that was 214865 sheep unit in 1981 and 295312 sheep unit in 2018.
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AN ASSESSING FRAMEWORK FOR REGIONAL GRASSLAND ECOSYSTEM
HEALTH WITH CONSIDERATION OF NATURAL SUCCESSION

Chao Lu Menggqiqigel and NiTu Wul

VInstitute of Grassland surveying and Planning

Inner Mongolia, China

Ecosystem health assessment is the basis for formulating ecological protection policy.
However, there are few assessing methods from the angle of natural succession for the northern
china’s regional native grassland with excessive human activities, which resulted in the fact
that it is difficult to reflect the impact of some artificial landscape on the ecological structure
and to assess a seemingly healthy "sick ecosystem" more accurately and objectively. Thus, the
main purpose of this study is to build a health assessing system for the north China’s regional
grassland under excessive human activities from the perspective of natural succession.
Moreover, we used the minimum accumulative resistance (MCR) model to extract potential
ecological information of the study area as a supplementary reference for the assessment results.
Based on the landscape ecological theory and disturbance ecological theory, we built a
grassland health assessing system and classified the indicators into positive and negative
categories.

Moreover, we used the minimum accumulative resistance (MCR) model to extract
potential ecological information of the study area as a supplementary reference for the
assessment results. Based on the landscape ecological theory and disturbance ecological theory,
we built a grassland health assessing system and classified the indicators into positive and
negative categories. Through the assessment for Bayinxil pasture, a typical semi-arid steppe
with excessive human activities located in northern China, the results showed that: (1) The
ecological function of eastern hilly area is better than that of other regions and the western area
is lowest in the whole. (2)The grassland degradation is obvious on both sides of the river. (3)
As a transformed landscape from the native grassland, the assessing result of farmland is
average or poor. On the basis of the assessing results, the identified potential ecological
information indicated that: (1) The density of ecological network is closely related to the
intensity of human activities in the grassland area, and the farmland and road have great
negative influence on the connection of grassland ecological network. (2) The river is the most
important ecological network in the whole grassland and it is of vital significance in prevention
of the retrogressive succession and linking ecological communities. We further proposed an
ecological control zone for Bayinxil to prevent the grassland degradation based on the above
results. This study will provide an important theoretical and practical significance for

sustainable development of regional grassland.
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OPOJIIIOOHBI APTAJI TYJTI'YYPJIAH OPOH HYTITMIH TOI' TBOPTON
XOI'KJIUNH TOJIOBJIOIro0 BOJOBCPYYJAX Hb: TOBb-AJITAU AUMI MUH
XOXMOPHT CYM

B. Cysanmpupr', B.Xopmubasp?, M. Anranbarana’,  X.Homuu6onop®, 3. 5ypmaa’

! Bapyyn 6ycuiin moemeopmoti Xe2oicautin Xypasism
2 TV A-uiin Tazap3yii Ieosxonozutin Xypasism
3 Cmpameazuiin cyoaneaansvi xyp3onsm
* X060 ux cypayyno

Email: suvdantsetseg@mas.ac.mn;

XXI 3yyHBl MIXUN HUUTHHAH XOTXJIMHH YU XaHAJara Hb XypIdJidH Oyl OpuuH,
HUIIOM, 3IUHH 3aCTUIH acyyTyyAbIll HUAIMAJ Oaljyiaap OTOOp aBY Y33H, HOOLMHUT Yp
aIlIMTTal allUIIIaH 3AUIHH 3aCTUHH TOrTBOPTOM ©CTeXK, HUHTMUIH TATII XYPTIIMKTIH OaliuIbir
XaHraxaja yuria»k Oaitna. Mounron Yucein Ux Xypasia 2016 onbl 2 nyraap capbiH  05-HbI
eapuitH 19 nyr»sp torroonoop “MoHTon YICHIH TOITBOPTOM XOIKIHMHH Y337 OapuMTiai-
2030” ypr xyramaanbl  OomnorsiH OapumT Owuruir 2016-2030 OHZ X3IPArKYYIIXIIP
Oatasican. MitHxyy Monron VYiic YHIPCHHH X3MX33HJ TOTTBOPTOM XODKIHIH 00J10T00
00JIOBCpPYYJICaH Hb J3JIXUI HUHTHIH XOTHKIJIMIHH YT XaH ylaraTtail ysuliad yJIC OPHBIX00 SAUNHH
3acar, HUNTMHUIH OHIUIOTMHAT TyCraxX, Tyidrapd Oaiiraa COpWITYYIBIT JaBaH TyyJax,
TOITBOPTOM XOIKJIMWH 30PUITYYBIT LAl AJIIAITYH TOJIOBIOJITTIAIISP XOPAKYYJIIX, LIAALIN
aiiMar, HUHCIIAM, CyM, QYYPTHMHH TYBLIMHJ YT OOJJIOrOTOW YSUIZACAaH XITHHH 30PHITYYIBIT

TOIOPXOUIIOX, TOJOBIIOTEEreer 00IOBCPYYIax YHAICII Ouil OOJICOH.

Heree tanaac ['oBb-Aunraii aiimruitn XexMopbsT cyman] 20 >KUIHMfH eMHe Tyjirapy Oaiican
XYH aMbIH TaJiaril YUIJI3COH LIWIDKWIT XOIeJINe6eH, aXWITYWIRI, sayypall 33p3I HUNIDM,
SIUIH 3aCTUIH CYyph acyylyy.l TyJlramJIax OalraaruifH 33paridd Tyc OyC HyTarT JRJIXUKAH
AyJnaapaj, yyp aMbCTaJlblH 00pUIeITeeC YYIRITIH Oaiirainb 1ar yyp, OpuHbl XYUTIH HOJIeeI1el
UX39p Omii OOJIK TaaIn yiIaM H3MOT/IIX XaH yiaraTail 6aitHa. MeH M3133JUTMIHH TEXHOJIOTUIH
YCPRHTYH XOTKHJI, XOpOHT'® OPYYJIAITHIH Y6JIeeT ypCcral, raiaaj XapuillaaHbl opreH 00JIOMK,
JaByy Talxyya IUHP Ouit 00k Oaiiraa Hb OMIPH/ XOTIJIMIMH rapiiaa MuHIP TOJIOPXOHITIK,
UPI3IUHHXIS aMbXXUPraa, aMbApax OPYHBIT CAKpPyyJlaH, OPOH HyTarraa aMbJpax TaajgaMKTan

HOXIIOIMUT OYpAYYI3X OOJOMKYYABIT allIUIIIaxX IIaapyiara Tyjarapyd OaiHa.

OHaXYYy OoanorsiH GapumT Omuruiir bapyyH OycHitH TOTTBOPTOHM XOIKIMIH XYPI3JIH
TepuiiH Oyc OailiryymnarslH cyanaayablH Oar, XoBI HX cypryynib, IHmxisx yxaaHsl
aKaJIeMUIH cyaiaayu]i, aiiMar, CyMbIH TOPUIHH 3aXUpraaHbl Oalryysuiara, CyMbIH UPraJl, ax

axXyWH HAIK, TepuiH Oyc Oallryysmaryyn, MIpraKWITIHTYY 33p3T OJIOH Oairyyiarsia
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UI3BXTAM OpOJIIOOT XaHraH UIMHXKJIADX yXaaHbl aprasyil, cyJairaa’j TyJaryypJaH
60J10BCpyyIicaH. YYH] TOTTBOPTOM XOTKIJIMIHH Y33J1 OapUMTIIANIBIT UII YHIC OOJTOH ©HOOTr HiiH
HOXIIeJ Oalaalt, UpIdAYIA YYCIX HOXIIOI, OJJOOTHITH 0OTOTBIH OApUMT OUUTHIH alijjaa OHOOT
00IMTOOp IYTHAH, XOTKIMIH TraplyyIbll XapXK, XOpeHre MeHTe, Iar xXyramaaraa ajajaxryi

Oaiixa/; OHIITO¥ aHXaapcaH OOJHO.

Huiiram xerxuin: I'oBb-AnTail allMriitH XyBbJl XYHUH XOTKIIMIHH UHIEKCIIp Oycan aiimar,
VIICBIH JyH/XKAac HWIdA JOOTYYpPT OpK Oaiiraa Hb OOJOBCPOJ 333MIIMX, 3PYYI MIHIUNH
YHITIMIT? aBax, XeeIMep 3pXIX 39p3T XYHUH X KIMHH O0JOMKYyyaaap XapbLaHTyi O6ara
Oaifraar wiITrax OaifHa. XOXMOPHT CYM HMUIMHIH XOIKJIMMH TyXaJ XYHHH XOrKui Oyroy
UPr3IUIH COHTOJIT, CaifH caiixaH Oaiinan Oararail, UpraauiitH 0OJIOBCPOI A0OTYYp, HUMTMHITH
9PYYJT MOHIAMMH YHIYMITI3HUM XYPTISOMIK XAHTAITTYH, aMbApalblH 36B JaJal XOBIIMIIL
cypaiicaHn Oaifan Taapyy Oaiiraa 39p3r Hb aHxaapall XaHayynax canOapyyn Oomk OaifHa.
XeXMOPBT CyM XYH aMbIH OMYHT YCAT TalIarAaiaThIH TYBIIHA3P YJICHIH AyH/KAac XapbLaHTyil
J0OTYyp X3AMW U CYYJIMMH >KWIYYIDJ HacaHJ XYpIr4IuilH OMYUr YCTMHH TailylarJaiThiH

TYBIIMHJ 0ara 33par axui| rapy OaifHa.

XeXMOpPbT CyM Hb HII' UX SMYHJI HOTI0X XYHUH TOOTOOPOO YJICHIH AyHAaxaac 3.2 JaxuH,
aliMruiH TyHIKaac 3 JaxXUH X avaajaiTaid X3 Jui 4 SMHDJITUIH aXXUITaH HOOTA0X XYH aMbIH
TOOTOOp YJICBIH AYHJUKHMH Xd3MKHJ OaiiHa. CyMBIH 3pyyJl MOHIMMH OalryysuiarbiH
YPbIUMIIAH COPTHIUIIX Y3J3T OHOLUIOroo 17 XyBbTai, amMOymaTOpUIH Y3JISIT XaMmparjarcai
OO0JIOH AIMHAJIAIT XABTH SMUWIYYISTCIUIH TOO Mai 6ara O6aiiraa X»uil 4 eBusien eHzep Oaiiraa

Hb YWIUMITI9HUHN YaHap, XYPTIdMK XaHTAITTYH Oalraar HITrak OaiHa.

CyMBIH X3MX23H/1 aMbCTAJIBIH 3aMbIH, X00JI OOJOBCPYYJax TOTTOJIOOHBI, 3YPX CyIaCHBI
TOTTOJIIIOOHBI, OAITHIH 3aMbIH XaJIIBAPT ©BUIOIYY/I 30HXUIOH TOXHOJII0XK Oaliraa Oerees Hac
OapaJIThIH TIPTYYJIIX MIANTraaH Hb OCOJI, TAMTAII, XOPT XaBJPBIH OBUION 00K OaitHa.  Uitmp
CYMBIH YHJIHBl YCHBI YaHApT aHXaapy XyATHHH YCHBI OYp3H IIMHXKUITIAT JaBTalTTairaap
XMIDK YCHBI XMMMUH HAMpJarslH YHACOH 193D TOXUPOMMKTOW IIYYITYYPYYAUHI XyAryyZHazn
Oaiipiryynax, yHAaH alluriiax 00JIOMKIYH XyATyyAbIT TOJOPXOHIDK 30pHYIaNTHIT 3aaK 6reX,
UPTIIR]] YHIHBI YCBIT aI0yITYH O0alyraap Xaparidx, IPBIPIAX SHTHITH apra TEXHOJIOTHIAT 3aaH
Cyprax, cyprairdiax, 36B JaJajl XOBUUIMHT Ouil 00IT0oX 33par apra XaMKIdHYYIUNUT sapaiTai

aBY XOPAIKYYJIdX Hb 3YUTOH.

DJuitH 3acTUiH Xerkuil: ANMIMHH HUWT XYH aMblH 4 OpYMM XYBb XOXMODPHT CyMaH[
ampaapaar. CyMbIH XYH aMbIH 49 XyBb Hb 3IMITH 3aCTHITH HIPBXTHH XYH am Oaiiraa e yic (40),
O6apyyn Oyc (46), aiimruiin (48) myHkaac eHIep Y3YY/IIT oM. TYYHWIDH CyMbIH HHHAT

AKWIUIAX XYYHUH 88 XyBb aXuJl 3pxJIdK Oaiiraaraac y3B3J XKW SPXIDITHHH TYBUIMH
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30XMCTOM XAMKIH] OaitHa. Xoauil THiiM 00J10BY AayypiabiH TYBIIMH 40 uinyy XyBb Oaiiraa Hb
X6/16JIMOp 3PXAJICOH 4 aMbKUpraa JA0oryyp Oyioy oik Oaiiraa >auifH 3acruiiH yp ammr Oara,
HOree Tajaac MaJl a axyiraac Oyp3H xapaar dAMiH 3acTUiH OyTAUTAH, Oalraie, 1ar yypbiH
3pC TIPC HOJIO6reep MAIUYN] Majlaa XOpOrayyJK, aMbXHpraaHaacaa cajiax OOJHUTOM 3pciai

eHJlep Oaiinartaii Xxoa600Toi.

o1 OYTUMIH CyJ Xer’kKuj, TOMOOXOH XOT CyypHUHraac ajciaraMmai Oaiflpiiuil Hb CyMBIH
SIMIH 3aCTUHH XOIKWIJI COPreep HeNeeex YHACOH XYUUH 3yis Gonmor. MamuuH epxuiiH
YIIIBIPIIACOH XO106 K aXyHH OYTIATIPXYYHUUT 3aX 33311 HUTYYIIX)/1 IIaapaaraax 3apaal
eHJep Oaiix Tycam OYTI3TIPXYYH YWIABIPIAI TOITMOJDKIDK, YWIABIPIAIMHAH XIMXKIIH]
sBaraax 6ojonmooryi 6aiaar. MitMa OailpIuibiH CyIT TAbIT 3ap/iaa XyBaalax Xio3p Oyoy
XOpUIMX, XaMTpax 3amaap OyypyyJax, HAIJICOH 30XMOH OaifryyrnanTtaap 3ax 39371 HIBTPIX

OPOJIIUIOTYYIBIT UIPBXTAH alllUTIIaxX maap yiarataii 0omxk OaiiHa.

baiirane opunH: XeXMOpPHT CyM Hb TOBb, LI®JIHHH Oycyx opuiior 0ereeja HUNT HyTar
I3BCr3pHitH 40 OpuUM XYBHHIT 3JIC, 3JICIH MaHXaH 333JJI3T yupaac 03I433puitH Xypamins Oara,
MOHTOJI OPHBI YYp aMbCTaIbIH ©6PWIONT XaMTUiH X33 WIdpY Oy UX HYYypYYIbIH XOTTOPT
OaiipracaH Hesleesnes1 epTeMruil Hyrar oM. CyMbIH X3MKI2H/I KUJIMHH HUMI03p Xyp TyHagac
nynokaap 90 MM, araapsin Temneparyp 1.7-2°C —aop mynaapy Gaiiraa Hb Haalm XyypanummiT

HAMAIIRK 03TUIIPUIH ypraia Myyraap HeJeelex 3pclIdil eHep OaifHa.

Heree Tamaac Tyc cyM Hb TagaprblH YCHbI HOOIl XOMC, Od3I433p JPXb XYIATYyId Hb
XaMraajaiaT, apuuiraa Myy, XyypauIlWIT, JICHUM HYYIJI UXTOWUIIAC Aaparfax IIUPraH
neepceep OaifHa. bamuspuilH XyAruiiH XypTosmik Oara, 9JCSH MaHXaH HXTIUrInc
aIIUTIIAAarTy 63:mu39p ux 0a XyAruir TORPCOH IPI3H LEeJDKIIT eHnep Oaitna. Cyynuita 40-
50 sxummite xyraunaang 100-aan eBemskee, 30 rapyit xopoo, 23 capaBurail xamaa, 80-aang yct
1191, 20 opunM OyJiar maH 37ICHA Aaparacal OaiiHa. CyyauiiH 25 )KuniiH Xyramaas IuH3p
a5cadp OypxaracsH Tanbait 7835.9 ra Oyroy HuT razap HyTruiiH 1.2%-r 33719H 3aBXaH rou,
Canruiin nanaif, CaifH ycT OaryyablH HyTarT TapxcaH 0a LOJDKHITHIH 3pYMM Hb YJICBIH

IyHJDKaac 2 NaxuH XypaAalrai sBargax Oairaa Hb TOITOOTHKI?.

XexXMOpbT CyMaHJl aMbTHBI aMIUiH Tepes 3yl xapplanryii Oara, 6 Oaruiin 15 oBort
xamaapax 42 3yHJI XeXTOH aMbTaH TAMJATIATACOH OaitHa. J[Pnxuiin ycTax amoyina OpcoH
Momnron 0exeH 3H3 Oyc HyTarT TOAOPXOM HYTIMHT 33J3H Tapxax Oaiiraa 0eree; MOHIOI
YIJICBIH X3M>K39H]I XaMraajuax cTaTyc Hb Oycan 3yinmaci miyy Oaiina. 2016 onpg rapcan roig
XaJ/IBapT MsUI3aH ©BUHUI yiaMaac 6exeHruitH cypar 30-55 XyBuap XOpOrJcOoH Hb TYC CyMaH]

Tenuiryil Oyc HyTarT Tyaramjcan acyynaan 0ok O6aiiHa. YYH?3C YYACIH Oyca] aMbTal, Mag
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XaJIBapiiax pAIUIT OyypyyJax axJIbIl 30XHOH OalryyinK O3 puir Xamraanax Hb yyxal

IOM.

Tyaramaax Ovii acyyaayya

— VYyp ambCrajblH €epwIeNTHIH HeJeees XaMIMiHH XydTdd widpd Oyil Oyc HyTart
OpLIIOr Hb MaJj aX axyW, raap TapUaJaHTMWH UP3DAYUH YHIABIPIIAIILA COPOTr HOJIOO
Y3YYJI9X 3pCI3I OHAOPTIM.

—  Mbdproxunmi axXWwIax Xyd, 3ayydyyAblH TaJaril YHUIVIICOH XOIeJINeOH HXCIK
Oaiiraa Hb OPOH HYTTUIH 3aX 393JIMIT ©pPreXXyYIdXa3] copreep HeIeeIer.

— Tazap3yitH GalipuuIbIH XYBbJI TOMOOXOH XOT CYYpPHMHAAac ajciaraMmai, 37 OyTaIl cyi
XOTKCOH Oalam Hb YHIIIBAIPIIAN XOIKYYIIXd epTer eHIepTsi Oanaar.

— VYaupanara 30XHOH OalTyynaiT TOrTBOpTOW Oyc Oaifnraac Tecen xeTeindepT TaBHX
XSHAIT CyJ, @XJbIH 3aJraMX ysigaa Xoj000, CYMBIH XODKIUHT yAHMpAAH 3aJK,
YUIITYYJIRX Oaiinan HeneeTsi.

— HWpraauiin TortBopTON OM3HECHIH YUIIRIIP HIPBXU caHaawiara CyJj, YWIABIPIAI,
TEXHOJIOTH JaMKyYJIalT, MIUHTIITHHH YUTIAI3P MAPIAHICOH OO0JOBCOH XYUUH
ayTMmar Oaifraa Hb YHIIBIPIDI XOTXKYYJIUITUHH UYHTIINIMHAH TOcel XeTeydep
X3PIKYYIIX XOPOHT® OPYYJIaryblH UTIIIUUT TOPYYIIXIYH OanX.

— Epenxuii 00moBCpONBIH Cypryyib Hb 9 >KuiuiiH OONOBCPONTON YUHMp XYYXIUHH
00JIOBCPOJIBIH YaHapaac MANTraajcaH CypryyJIuiH HACHBI ITMIDKUIT XO16JIT060H HX.

—  YHIHBI yCHBI 3pYYJI aXyWH YaHapT TaBUX XSHAIT CyJI, XyJar YCHbI XaMraajaiT Myyraac
XaJ/IBapT ©BUIOJ, HUHTMUIH 3pYYJ M3HMIH acyy/all XOIPOTACOH OaifHa.

— Bomusspuiin ycan xaHramk XOMCIOATON OYC3]] MajJblH TOO TOJTOM X3T ©cd CypruiiH
OyTaI anjarjcaHaac OdMUIIPUNAH TAIXJIANT UXACU UPK OOM3OMITYH 3KIAHAAD OHAOD
3pCAdX MarajialTau.

XOrKJIUWH IX CYPBAIK, 00JTOMIKYVI

— YIc TepuiiH XyBbJl TOTTBOPTON @XKUJIIAX OOJIOMKTOM.

— DncHUM HYYAT, OalplbIH OHIUIOrOOPOO Tafaaj, IAOTOOABIH XOpeHIe opyyJard
OaliryyJuaryyibIlH aHXaapJIblH TOBJ] OPCOH.

—  Cynb, ynbpxapaap rypuiiat OyTIdradXyYH YIUIIBIPIK UPCIH TypIIaraTai, 3ax 33311
TaHUTJAX DXDJICOH.

— MHproguiiH CaHXYYTMHH MOUIDTUHT JIPOLUIYYJDK, CYMBIH MOHIOH XYpPHUMTJIAJIBIT

APTANITIH OpYYIaX OOJOMIKTOM.
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— Bomusspuiin copran yprax yagamx cailH Oaiiraa Hb Maj CypruiiH 30XHCTOM OYTIMIT
Ouii 6OITOCHOOP MATYH]T aMBb)KUPraaraa caixkpyysiax 00JIOMKTOM.

— Maunbia spyya OaiiaibIr Xaaramk, Max, MaxaH OYTI3IPXYYH 3axX 3231 HUAIYYJIDX
00JIOMXKTOI1.

— T»Mm»3, XOHUHBI HOOC OOJIOBCPYYJIaX aHXaH IIATHBI YHIIABIP OalTyynax O0JIOMKTOM.

— Xwuo 3anraa cyMITal XaMTpaH JICHUM asilajl sKyyJIwiall XerKYYIdXdJ UPraadd TaTaH

OpoJITyyax OOTOMIKTOM.

XoerkIuiiH aJcbiH Xapaa ‘Opon Hymaem Oaueanuiin HOXYel, Heeyeo Myn2yypiacan Mal

asic axyun yunoespids, ousHec, 20UliH 3ACCULH XOLHCTIULIH CYYPULe MABbIC, XYHUU XO2HCIUL2

OIMIAHCCIH CYyM OOTHO .

XO0XMOPHT CYMbIH TOI'TBOPTO¥ XOI'’KJIHNH TOJIOBJIOT00

CyMBIH TOITBOPTOM XOTIKJIMIH TOJIOBIIOT6e Hb 3 TAPTYYJIdX YUIIINII, 3 €peHXUM 30pUIIro,

12 30puinT, 65 X3parkyyiIdX Yilll axuuiaraaHaac Oypak OaiiHa.

Tapryymx yurma 1. CymbIH 31MiiH 3aCTHIH TO/UIOX Can0apyyAblH OYyTIIMIKMUT

HIMAIYYJI2K, TOTTBOPTOi aKJIBIH 0alipbIr HAIMITAYYJIH)I.

3opunzo: baiieanuiin HOOYULIH Yp awuematl, XsMHIIMMAIU MEeXHOA02UUS OIMA’CUH, XO0OO
asic axyue MywuedCcoH — HCUNACUS YUNOBIPIITUNH OYMIIMA*CUL2 HIMICOYYIIHC, OPAO2ble MU

XYPmMIIMIAUCMILL 6C2OX 3aMaap I0ULH 3AC2ULH MO2MBOPMOU 6cormuiie outi O0120Ho.

— 3Bopuiar 1: ManplH amur muMT OalaibIr caibkpyynax, TYYXUH 37, OyTIdIrA9XYYHUUT
CTaHIAPTBIH Jaryy O3JTIDX, TIIBIPIIX, 3aX 393J XyJalgaH Oopiyyjax TOITOJILIOOT
LOTII00p OUid OONTOH, MATTY/IBIH OOAUT OPJIOTHIT HIMATAYYITHD.

— 3opunat 2: baliranuilH HeeLMIT X3MHIITTAM, Yp allIMITall alluriax 3apuuM/] TyJIryypJiaH
UPI3IUKMH OPJIOTBIH 39X YYCBIPHUUT HOMOTAYYIIH).

— 3opuir 3: Baifrane opuMHJI 331T3H, XOr Xasrjgan OaraTaif, CymMaH] dUIH 3acTHUIH Yp
AIIUTTAN KWKUT TyHJ YWIIBIPUUT XOIKYYJIH).

— 3opunt 4: CyMBIH TOCBHIH TONOBIONT, WI Toj Oalgan, XSHAITBIH TOTTOIIOOT
CalKpyyJiaH, TOCBUIH 3apLyyJaIThIH YP allTMIAT HOMOTAYYIIH).

— 3opuat 5. UpraaniiH opoJILlOOH]] CYypHIICaH asijall XKy yJIWIAIbI XOTKYYIIH).
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Tapryyax yuriadg 2. HuiirmMuiiH Xer:kuji HOr0OH aMb/IPAJIbIH X3B MAasiT, TOJOBILINAT

Oomii 00JIrox.

3opunzo: Upesouiin M30192 4adeapwie 0I93ULLYYAAC, COH2OIM, OOIOMUCULIH XYPIDE MIJIHC,

QdICUTL XOOOAMOD IPXAIX DonoMdculle OYpOYYaAdiC, IPYYA Capyyl, mas OYXmaiul adCUILIANC

ambvOpax opyHvle OYPOYYIHI.

3opwir 1: YHIHBI yCHBI XaHram>K, 4aHap, XSHaIT MOHUTOPUHTUWI CaKPYYJDK, 3pYYJl
MOHJUNH YPbAUUIIAH COPTUMIIIX OHOLIWITOO YHITUYMIIIIOHUN XYPTIIMK, UPIIIUNH MOUIT
0O0JIOBCPOJIBIT AAIUIYYIIH XYH aMbIH ©COITUNT HIMATIYYJIH?.

3opmwir 2: CyparufplH cypax, HUPr3AMMH M3UIAT YaJaBXua JAISLUIYYIdX HABXU
CaHaauIarbll' ©PHYYJI3H, CypallllaX TaaTail OpYMH HOXIUTUIT OYpAYYIDK, CyprajaThiH IIMHD
XeTes0ep, T'YH3THHPYYIICIH Cyprait, apra 6apui HIBTPYYIDK OOJTOBCPOIIBIH YHITUHUITIPHAN
YaHap XYPTIIMKUUT HIMITTYYIIH).

3opwir 3. XeneamepuilH 3ax 3331 J3X UPI3IUNH TATII OPOJILOOT XaHTaX, X61eJIMOPUIH
YHIIIMKHUIT OYTI9MKU] CyYypHIIaH OHOBYTOM HAIMATIYYIIIX, XaMTapd OU3HEC IPXIIIX apra
TyplIara, M3UI3T, yp 4aABapbIl OJIOH XOIeJIMOP 3PXJIDITUNT HIMITTYYIIH).

3opwir 4. baifranba 30XUIICOH axyi, COEIBIH YHIT 3YWIMHMI XaJarajgaH XeIKYYJDK, 36B
XaHJJara, CITrANr’3 OyXui HOTOOH aMbIpajblH X3B MasrTail MPrIHUUT X KYYIDK
XaMTap4 XOPIIUX OOJTOMKUHUT OYpAYYIIHD.

Tapryyax uuriada 3. baiirajauiiH HeeUNH TOrTBOPTOM 0AAIBIT XaATAJAK, IPCIIUIT

JAaBaH TyyJax YaaABaApPbIl' HOMITAYYJ/IHI.

3opunco: Banusspuiin ycan Xxameamoicuile CavdiCcpyyiric, HO200H Oycuile HIMISOYYAIX

3amaap 2a3pvlH OOPOUMO, Yoaxcurmuiie 6yypyyian 6uoio2uiih 0101 13 0atoan, oaueaiuiin

VHA2aH Mepxutic Xameaanxic, YICblH OONOH OpOH HYMIUUH myceail Xamedaiaimmatl 2da3ap

HYmMeutie HAMIOYYIHO.

3opunt 1: Horoon OycHUHT HAMAIIYYIDK YYp aMbCTajblH ©OpUIeNTe ] AacaH 30XUIICOH,
Oalraib/1 AT TEXHOJIOTHIT  HIBTPYYITH.

3opwit 2: bamu3spuiiH ycaH XaHTaMKUHT H3MAIYYJDK Ta3pblH AOPONTON, LOIKWITUNT
OyypyyHa.

3opunt 3: buonoruiin onoH sH3 Oaiigan, OairanuiiH yHaraH TOPXMUT XaMraajak, OpOH

HYTTHIH OOJIOH YJICBIH TyCrai XamraajainTTai ra3ap HyTTUHT HAOMOTTYYIIH?.
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PARTICIPATORY APPROACH FOR CONCEPTUAL DEVELOPMENT OF LOCAL
SUSTAINABLE DEVELOPMENT PLAN: A CASE OF KHUHMORIT SOUM, GOBI-
ALTAI PROVINCES, MONGOLIA

B. Suvdantsetseg', B.Kherlenbayar’, M. Altanbagana’, Kh.Nominbolor® and Z.Burmaa*

! Sustainable development institute for western region of Mongolia.,
? Institute of Geography and Geoecology,
3 Institute for Strategic Studies.,
* Khovd University, khovd province, Mongolia

Email: suvdantsetseg(@mas.ac.mn;

According to the 19th resolution of 2016, Mongolian parliament adopted the "Sustainable
Development Vision-2030", a long-term policy document coherent to United Nation’s
sustainable development goals (SDG)-2030. The main objective of this study was to develop a
sustainable development plan of Khuhmorit soum, Gobi-Altai province for 2017-2025 and
approve it at the citizens’ public meeting (hural).

This policy document was developed using participatory approach in harmony with
geospatial techniques enabled by a multi-stakeholder group including several regional and local
governments, multiple academic and think tank teams working on fields of current situation
assessment, policy review analysis, and sustainability scenario development.

Located in the distance of 1220 km away from Ulaanbaatar and 215 km from the city center
of Gobi-Altai province, within the most warmed region of the Great Lakes Depression,
Khuhmorit soum is the most vulnerable soum in terms of pasture land. Due to climate change,
the mean air temperature was increased by 1.7-2.0 Celcius degrees in Khuhmorit soum between
1961 and 2011. Future prognoses in the region are: warmer winter with more precipitation and
drier and hotter summer, expanding desert and desert-steppe zone, shrinking vegetation cover,
declining species, decreasing surface water due to evaporation, and therefore maintaining
pastoral animal husbandry is expected to be difficult in the region. The soum has a territory of
631452 hectare and its 38 percent is Mongol els biggest sand dunes that cross 90 km long lying
in a semi-desert ecological zone.

On the other hand, the ground water resource is limited, and wells in the grazing pasture are
poorly protected and dried up and drowning due to sand dunes and dryness. During the last 40-
50 years, over 100 winter shelters, 30 khoroos, 23 yard fences, 80 water points and 20 springs
are dried up. Over the past 25 years, the area covered by the new sand covering 7835.9 ha, or
1.2% of the total area, where the desertification intensity is twice higher than the national
average.

Khuhmorit soum has 5 bags, 2390 citizens and 684 households, of which 60 percent are

herder families. Socio-economically, citizens of Khuhmorit soum have lower human
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development opportunities with poor quality of education for citizens, low employment
opportunities for youth, lack of access to public health services, and lack of self-learning as
well as poor access to mining, agricultural and tourism sectors. Public health and education are
the most disadvantaged sectors at soum level. The vast majority of unemployed people are
young and well educated. However, employment opportunities are limited to the number of
civil service jobs, and therefore is the main reason why young people are deprived of their
profession and are exposed to stress economically and mentally.

About 49 percent of the soum population is economically active, higher performance
compared with the national (40%), western regional (46%) and the aimag (48%) average. In
addition, 88 percent of total workforce is employed, which shows higher level of employment.
Nevertheless, the poverty rate is equally higher at 40 percent, which can be related to lower
economic benefits and lower wages as well as economy dependence on animal husbandry
which affected extreme risks of climatic and environmental conditions.

Soum’s pasture capacity can contain about 90 thousand livestock for grazing, and currently
carrying capacity of the pastureland has exceeded by 2.2 times with over 210 thousand grazing
animals. This is one of the main reason of soil erosion, desertification and pasture degradation
at soum level.

Local communities have always benefited from ecosystem services. Wild seabuckthorn,
Elymus giganteus (Ilaraan cyns), Agriophyllum arenarium (1ysnixup) are an unique ecosystem
services of cereals products, and as a natural renewable resource which are needed to be
protected and sustainably utilized for the benefits of the socio-economic development of the
soum.

Challenges for development

— Being located in the region where there are most noticeable impacts of climate change
poses a higher risk for future animal husbandry and natural resource use.

— Increased number of migration on workforce and youth outsourcing negatively affects
the expansion of local markets.

— Geographically remote from major cities and poor infrastructure, it is therefore costly
to develop industries.

— Lack of skilled workforce for large-scale production is likely to affect investor
confidence.

— Because the secondary school provides 9 years of education and people are not satisfied
with the quality of education, there is an increasing trend for the transition of students
to schools in other aimags and soums due to poor quality of education and the movement
of families following it.

— Governing system is no sustainable, therefore it is no continuing work and poor
monitoring for activities, projects, budget investiments, as well as managing and

directing the development of soum, and coordination.
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— The lack of control for drinking water and lack of protection from wells is a major issue
for infectious diseases and public health.
— A water supply is limited and increasing number of livestock in the pastureland which

may lead a risks on overgrazing and livestock loss with future extreme events.

Sources of development and opportunities

— The sand dune movement and location specificity is under the focus of foreign and
domestic investors.

— The cereals products of Elymus giganteus, Agriophyllum arenarium are an unique
ecosystem services and natural renewable resource that recognized in the markets and
domestic investors are paying close attention to the efficient economic.

— Improve the financial education of citizens and increase the soum’s cash savings and
economic diversification.

— Create appropriate herd structure and improve livelihood of herders.

— Preserve animal health and supply meat products to the market.

— Handmade camel and sheep wool products have become available on international
market, so it is possible to build a next stage processing plant.

— It is big potential to develop sand tourism in cooperation with participation of local
citizens and neighboring borders.

Sustainable development plan

Soum’s sustainable development plan has vision, 3 strategic goals, 12 operational
objectives, and 65 actionable activities. Plan implementers will be state organization, aimag
organizations, relevant state administrations of the soum, international projects and
programmes, and private sectors.

Vision: To become a soum with diversified economy through efficient use of natural
resources and small and medium enterprises based on new technology and supported human
development of the citizens.

Strategic goals:

1. To improve economic diversification and productivity of the soum and increase sustainable

jobs

1.1. to decrease livestock number in accordance with pasture carrying capacity by focusing on
animal health, commodity and productivity, and increase herder’s actual income by
creating a comprehensive system of preparation and market delivery of animal raw

materials and products
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1.2. to use natural resources effectively and efficiently utilizing environmentally-sound
technologies based on citizens participation and increase income source for citizens by
developing SMEs

1.3. to improve planning, transparency and monitoring system of soum budget and increase
efficiency of budget expenditure

1.4. to strengthen the basis for a sustainable future economy by creating favorable conditions
for the banking, fnancial and business environment

1.5. to develop the ecotourism based on local resources and communities participation

2. To improve citizens’ knowledge and skills, widen the scope of choice and opportunities,
create a comfortable working and living environment, and create a green lifestyle

2.1. to improve quality and accessibility of health care services and public health education,
and create an effective system for water supply for citizens

2.2. to create favorable environments for learmning and capacity building of students and
citizens, to improve the quality and accessibility of all levels of education through the
introduction of new curriculum, advanced training and methodology

2.3. to provide equal participation of people in the labor market, and optimize the value of
labor based on productivity and increase the employment by providing skills, knowledge
and experience to work together

2.4. to increase the life expectancy of the citizens by improving the quality and supply of
drinking water, creating a favorable environment and increasing population growth and
birth

3. To preserve sustainability of natural resources, increase capacity to overcome risks, mitigate
desertification and land degradation by adjusting pasture carrying capacity, and conserve
biodiversity and nature

3.1. to improve adaptation capacity to climate change, and mitigate land degradation and
desertification by maintaining animal husbandry adjusted to the pasture carrying capacity
and increasing green area

3.2. to increase a water sources in the pastureland and create environmental information
database by improving control and monitoring system on desertification

3.3. to expand the local protected area in the utilization and protection of natural ecosystems

and biodiversity through innovation and green technology
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POLICY DOCUMENT ASSESSMENTS THROUGH SUSTAINABLE
DEVELOPMENT CRITERIA IN KHOVD AND GOBI-ALTAI PROVINCES

Kh.Nominbolor' and B.Suvdantsetseg”*

!Institute for Strategic Studies
2 Sustainable development Institute for western region of Mongolia

3 International Cooperation Department, Mongolian Academy of Sciences

Key word: qualitative document analysis; policy coherence; sustainable development goals

Nomadic pastoral system in Mongolia, where humans depend on livestock, plays an
important role in herders’ livelihoods, income and food. The traditional resilience of nomadic
pastoral system is being affected by climate and socio-economic changes during the past several
decades, which makes careful adaptation planning imperative. The purpose of this policy
analysis is to better understand the extent to which identified policies integrate adaptation action
in the livestock sector and coherence among policies within and between policy areas. Guided
by the Policy Coherence for Sustainable Development Framework by OECD (2016), this
analysis examines provincial development, climate, agriculture, land and environmental
policies of Gobi-Altai and Khovd provinces for strength and coherence to inform better
adaptation policy against ecological vulnerability in two provinces. A qualitative content
analysis approach was applied to analyse the policy documents through sustainable
development criteria. Regarding SDGs, the analysis focused on SDG 1 No Poverty, SDG 2 No
Hunger, SDG 13 Climate Action, and SDG 15 Life on Land with the understanding that
nomadic pastoral system is a critical source of food, income, and savings for herders and highly
vulnerable to socio-economic and climate change impacts, as evidenced by livestock losses due

to drought, winter extreme, and gradual trends in temperature and precipitation.

Provinces are working to integrate grazing pasture and livestock management strategies into
climate and other policy areas, although at times with limited detail and coherence. With more
recently developed policies aligned with the SDGs and national sustainable development
strategies, Khovd province has strong policy coherence around adaptation strategies across
policy areas. In Gobi-Altai province, there is policy coherence for livestock adaptation in
development policy, but the province needs to update its development strategies in accordance

with the SDGs and national sustainable development vision and strategies.
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COLLABORATIVE NATIONAL PARK MANAGEMENT AND ITS EFFECTS ON
NEIGHBORING HERDERS’ LIVELIHOODS IN MONGOLIA

Takafumi Miyasaka'

! Nagoya University,
miyvataka(@nagoya-u.jp

Mongolia has recently experienced land degradation due to overgrazing. Since
livestock raising is economically and culturally important for Mongolian herders, it is not
realistic to reduce the number of livestock by a simple top-down approach. Collaborative
natural resource management carried out in protected areas in Mongolia could shed light on a
practical solution to this issue. The present study examined the collaborative management
system of Hustai National Park in Mongolia and its effects on the livelihoods of neighboring
herders, particularly the number of their livestock. First, we interviewed key members of the
park’s management body to understand its management system involving local communities.
Second, we interviewed 94 herders neighboring the park to assess management effects on their
livelihoods.

Hustai National Park established a buffer zone around the park, Buffer Zone
Committees in three soum (villages) whose territories overlapped the zone, and Buffer Zone
Council to coordinate the activities of the three committees, in order to collaborate with the
local people on land management. The aims of the buffer zone management were to increase
public participation, secure their livelihoods, and encourage the proper use of natural resources.
To these ends, the park provided neighboring herders soft loans and training for increasing their
livestock productivity and diversifying their livelihoods, which could lead to the reduction of
livestock numbers in the buffer zone.

We found a certain number of herders who actually diversified and improved their
livelihoods and a statistically significant trend for trained herders to intend to reduce their
livestock numbers in the future. However, those management activities had targeted only about
20% of interviewees, and herders receiving loans tended to unexpectedly increase their
livestock numbers. We concluded that the management system of Hustai National Park was
well established in collaboration with the local communities, but that effects of the collaborative
management system on neighboring herders’ livelihoods were still limited and often

unexpectedly negative.
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STAKEHOLDER ENGAGEMENT STRATEGY FOR PROTECTED AREAS
— A CASE STUDY OF KHUSTAI NATIONAL PARK IN MONGOLIA

Daginnas Batsukhl and Karl Benediktsson2

! Mongolian University of Life Sciences, Mongolia P.O.BOX 904, Darkhan 45047,
Darkhan-Uul, daginnasb@gmail.com, daginnas@sab.edu.mn

2 University of Iceland kben@hi.is

Mongolia currently has 99 protected areas and in each of these areas, co-operation is
required between stakeholders such as locals, administrators of the protected areas, and
decision-makers at all levels. There are problems such as illegal hunting, off-roading and
livestock grazing in the protected areas leading to land use arguments between communities,
local authorities and administration of protected areas. The aim of this research was to address
these problems by investigating stakeholders’ collaboration and developing an engagement

strategy in the Khustai National Park.

The objectives of the research were to identify stakeholders, analyse stakeholders
considering their interests and interdependencies, determine needs for improving stakeholder
engagement, and designing engagement strategy for the national park.

The research utilized both quantitative (survey) and qualitative (interviews) methods.
Eleven key stakeholders were identified in four categories including civil society, non-
governmental organization, governmental organization and the private sector, using the
stakeholder analysis. Herders and locals who are using land as pasture have low influence on
decision-making while local government has a high influence based on its mandate to give land
to residents, but has little interest in conservation and sustainable land usage in the park buffer
zone (designated area surrounding the park). The main conservation issue of the park was
identified as rangeland degradation in the buffer zone due to the increasing number of migrating
herders who settled in the buffer zone with livestock. Also, most conflicts between locals and
the park administration are related to herding livestock in the core zone where wild animals
graze. The study also showed that when designing the stakeholder engagement plan for the
park, locals’ interest, the difference between generations, and building ownership attitude for
migrating herders are important. Based on the information gathered from the findings, an

engagement plan for the national park was created.

35

PROCEEDINGS OF THE 2" WORKSHOP ON SOCIAL-ECOLOGICAL SYSTEMS GOVERNANCE FOR SUSTAINABILITY
23-24 August 2019, Ulaanbaatar, Mongolia




SUSTAINABLE DEVELOPMENT D N
SOWO INSTITUTE FOR \___/J

WERTERN REGION OF ll 5 0 PN}
MONGOLIA ASIA-PACIFIC NETWORK FOR MONGOLIAN ACADEMY
GLOBAL CHANGE RESEARCH OF SCIENCES

UX HYYPYYJIBIH XOTI'OPBIH TOB XOCT'UIH HYYP, IT'OJIYYJIbIH
SKOCUCTEMMIH CYJAJTAA

Z.Burmaa', Ch.Ayushsurenz, B.Mendsaikhan®, Ch.Bilegtrnandakhl, Squantsetseg4,

N.Jargalsuren', G.Ganbileg?

! X060 ux cypayyio
2 [TV A-uiin Epenxuil 6a copunbii GUON02ULH XYPIIIIH
3 LTV A-wiin T'azapzyii I'eoskonozutin Xypasnsm

4 Bapyyn Oycuiin mo2meopmort Xe2oCauti XypadsioH

Mowuron AnTaii 6a XaHraifH HypyyHbI XOOPOHJIOX HaM JIOp XOHIHUII 3YYHI3CI3 OapyyH
3YIT CyHaXX TOITCOH VX HYypyyZIbIH XOTrop Hb MOHIOJ OpHBI (DU3UK Ta3ap3yHH MYXKJIaIbIH
XyBbJ ['OBUIH MX MY>XUItH, ATITalfH ap TOBHIH Oue aacaH My XHHT yycramor (Mypzaes 1952,
I'epacumos, JlaBpenko 1952, Ilarmun 1968). X HyypyyZAblH XOTTOpBIH caB razap Hb 1eB
A3WIiH Tajari ypcanryi, J0TOOIbIH aif caB OyXuilt eBepMell HyTar oM. XYpa3J3H Oyl yyJbiH
Oycaa yHacaH Xyp TyHaJac Hb MOHX I1ac, MOCOH T'OJI, XOpCOH][ XypUMTIAarAaxblH 33pATidd
TOJBIH YC, ypramyiaap JIaMKWH, YYpPIIMH aljarfax, yiaMmaap Tajaril ypcraiaryi OuTyy
XOTrOpT TOITCOH Xsprac, YBc, Jepren Hyypyyasir TTr3a3r. MHX-bIH yCHBI HOOL UX39X3H
Xsi3raapiaramall, eHep yyJaac 3X aBaH ypcax ol FOpXHM Hb TYYHHH ajarT OpLIMX HYYpbIH
OPILKH TOI'THOX YH/3C OOJI/IOT.

NHX-nitH TeB xacar 6050x Xap-Yc HYYpbIH I3/ XOTTOPBIH HYYp TOIYyA Hb MOHX IIac,
MOCOH ToybIH X131 X0BJa, bysHt, LIPHX3pHiiH rooop ycxKUH, 3YYH XOHJ Tajlaapaa Xsprac
HYYPBIH XOTIOp, 3YYH ©6MHeJ Tajaapaa [lepreH HyypT Xyp331 Tercier OHIUIOITOH. Xap-Yc
Hyypaac YoHoxapalXx rojl 3X aBaH ypcax Xap HYypT LyTrad, Xap Hyyp MIYYIXI ycaa
YYPIIYYyJIaxblH 32p3rud3 XOMBIH XOOJIOWroop JlepreH HyypT LyTrax, HOree Xd3COI' Hb
T231miiH rogoop gamkuH Xsaprac HyypT LyTrana. OHa3c¢ y33x31 MHX-b1H Hyyp, roayya Hb
YC3YHH HATAMAII HAT CUCTEMHUIT Oypayyik OaifHa.

NHX-b1H TOB X3cruiiH Xap-Yc¢ HyypbIH 37 XOTTOPbIH HYYp I'OJIyYyJbIH YCHbBI YaHapbIH
CyJairaaHbl YHICOH 133D OOXUPIOJITOH]] HOJI®eIDK Oyl TuIpoOnOoNOruitH 00I0H XYHUH XY4UH
3YHINIH Heseese, TYYHUNT OyypyyJsax apra 3aMbIl CyJaDK OaiHa.

Xap-Yc Hyyp, TYYHI3C 35X aBaH ypcax TOJ, HyypyyAbIH YCHBI OOXMPAOJITOHJ OyC
HYTTHIH yyp aMbCTaJblH ©OpWIeNT, I[yTraj rojyyAblH ypcalblH XAMKID Heleeink OaifHa.
XamruiiH ron Hb Xap-Yc¢ Hyyp Hb MonronsiH bapyyn OycuitH X HyypyyAbIH XOTTOpbIH
IPHTAT OO0JIOH 3PAICT HYYPYYABIT X0JI00XK, YCKYyaar OairainifH ycaH caH oM. DH? HYYpbIH
OHILUIOT Hb OJIOH apiayyATal, apiayyAal MaluuH Hpra3Jl aMmblaplar, HYYpblH ©epuilH

MOP(OJIOTHITH Y3YYJINITYYA Hb YCHBI ypraMmaj UXciX Hexues 0oipk OaifHa. Xap-Yc Hyypaac
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9X aBax ypcax YoHoxapaix roi a33p [lepreHuii ycaH axuiraaH CTaHIl aXWLIaaar 6a 33 Hyyp
Hb YIIC-bIH ycaH CaHTMiIH yCHBI HOOLIMHIT 30XUILYYJIJar OHIUIOITOM.

Xap-Yc Hyyp TYYHHI YCHBI 4aHapT HONeeJnK Oyl OalranuifH OOJOH XYHUN XY4UH
3YHIHIH HeNeeUHHT OyypyylaX, CyJalraaH]l YHIICIICOH XaMraalalT, alllurjIalThiH 36B
MEHEKMEHTHUUT OOJIOBCPYYJIDK, 30BIOMK raprax, yis axusiaraa spyyJjaar XoJl00r 10X TOpHitH
Oaifryyutaryyarail XaMTpaH aKHJUIaXK Xd3pArKYYJIdXd1 OUIHUN cyAanraaHbl aXIJIbIH IPAaKTUK
a4 xonboraon opunk OaiftHa. bua cyynuitH 5 skuin XUHCOH cyAaiaraaHbl aXJIbIH YHCOH J33D
Xap-Yc HyypblH TYHHH, YCHBI OOXMPIONTHIH DJIEMEHTYYH, E€pOOJBIH IaBapT aryysariaax
OKCHUJYYJIbIH TapXaJIThIH OOJIOH 3H? HYYPBIH PallOHBI YCHBI ypramJjblH 3YHIMIH Oypadnuiin

COIBBUYMIICOH 3YPryyAbIl Tapracas.
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STUDY ON RIVERS AND LAKES ECOSYSTEMS IN GREAT LAKES DEPRESSION
IN WESTERN MONGOLIA

Z.Burmaa', Ch.Ayushsurenz, B.Mendsaikhan®, Ch.Bilegtrnandakhl, Squantsetseg4,

N.Jargalsuren', G.Ganbileg?

! Khovd University
2 Institute of General and Experimental Biology, MAS
3 Institute of Geography and Geoecology, MAS

* Sustainable Development institute for western region of Mongolia

The Great Lakes Depression (GLD), which extends from east to west by the Mongol Altai
and Khangai Mountains, forms the independent Gobi desert and Altai back gobi regions
(Muriyaev 1952, Gerasimov, Lavrovko 1952, Tsegmid 1968). The Great Lakes Depression
Basin is a unique watershed within Central Asian basin. Precipitation in the surrounding
mountainous region is accumulated from snow, glaciers and rivers from the Khyargas, Uvs and
Durgun lakes, which are located in undisturbed depressions, and it evaporates through soil and
vegetation. The water resource of the GLD is very limited, and the rivers flow from high
mountains to the foundation of the lakes.

Extending from Khyargas Lake depression to the northeast and Durgun Lake to the
southeast, sub-valley of Khar-Us Lake, the central part of the GLD, is fed by Khovd, Buyant
and Tsenkher rivers, which are originated from glaciers and glacial rivers. Chonokharaikh river
originates from Khar-Us Lake and flows into Khar Lake, and Khar Lake evaporates its excess
water, pouring part of its water into Durgun Lake through the Khom valley while the other part
passes through the Teel River to Khyargas Lake. This makes a unique hydrological system of
rivers and lakes in the GLD.

The main objective of this research was to assess the impacts of hydrobiological and
human factors on water pollution and quality in the Khar-Us Lake sub-basin of GLD. A Water
pollution of Khar-Us Lake and its rivers and lakes is caused by regional climate change and run
off of flow rivers. The most importantly, Khar-Us Lake is a natural water reservoir that connects
and feeds freshwater and salt lakes in the Great Lakes Region of Western Mongolia. The lake
is characterized by many islands inhabited by the herders, and the morphological parameters of
the lake are increasing its water plants. Durgun hydroelectric power station works on
Chonokharaikh river which runs from Khar-Us lake. This lake provide the hydro-reserves of
hydropower plants in the region.

The practical importance of our research is to reduce the natural and man-made impacts

on Khar-Us Lake and develop research based policy recommendations and appropriate
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protection and use management. Based on the research outputs within the last 5 years, the
thematic maps were developed including the pollution elements of groundwater, the
distribution of oxides contained in the mud, and aquatic species in the Khar-Us lake.
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Ne  Name Institute and organization E-mail 23 August 24 August
1. Avid Mongolian Academy of Sciences  avid@mas.ac.mn + -
Budeebazar
2. Suvdantsetseg  Sustainable development Institute ~ Suvdl6@gmail.com + +
B. for western region of Mongolia
3. AltanbaganaM Institute of Geography and Altanbagana44@gmail.com + -
geoecology
4. Manidari.D Institute  of  General and dmanidari@gmail.com + +
experimental biology, MAS
5. Otgonsukh.Sh  Institute = of General and s.otgool234(@gmail.com + +
experimental biology, MAS
6.  Kherlenbayar Sustainable development Institute  bkherlenbayar@gmail.com + +
B. for western region of Mongolia
7.  Daginnas Mongolian University of Life daginnasb@gmail.com + +
Batsukh Sciences
8.  Toshio Okuro  University of Tokyo aokuro@mail.ecc.u- + -
tokyo.ac.jp
9.  Takafumi Nagoya University miyataka@nagoya-u.jp + +
Miyasaka
10. Xueyong Zhao Northwest Institute of FEco- zhaoxy@lzb.ac.cn + -
environment and Resource, CAS
11. Shaokun Wang Northwest Institute of FEco- wangsk@lzb.ac.cn + +
environment and Resource, CAS
12. Kitaura Yoshio  Green Network NGO, Japan kitaura@gol.com + +
13. Wu Nitu Inner Mongolian  Grassland Unteecass@outlook.com + +
institute, China
14. Delgertsetseg Sustainable development Institute  B_delgertsetseg@yahoo.com  + +
badrangui for western region of Mongolia
15. Nominbolor Institute for strategic study nkhurel@gmail.com + +
Khurel
16. Zambuu Khovd state university Z_burmaa@yahoo.com + +
Burmaa
17. Navchtsetseg International cooperation and navchtsetseg@mas.ac.mn + -
Nergui collaboration department, MAS
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18. Munkhtsetseg ~ International cooperation and mugi@mas.ac.mn -
Tsedenee collaboration department, MAS

19. Enkh-Amgalan Information and Innovation enkhamgalan@mas.ac.mn -
Damiran department, MAS

20. Purevdorj Government officer, Gobi-Altai 99489604 +

province

21. Munkhtsetseg Local officer, Biger soum, Gobi- 99483038 +
Jambal Altai province

22. Baigalimaa Local officer, Khuhmorit soum, 99489695 +
Myagmarsuren  Gobi-Altai province

23. Nansalmaa Herder, Biger soum, Gobi-Altai 99485551 +
Sengedorj province

24. Lkhagvasuren Environmental officer, 80848772 +
Jambal Chandmani soum, Gobi-Altai

province

25. Duudee Herder, Durgun soum, Khovd 98855544 +
Lkhagva province

26. Ochir Herder, Durgun soum, Khovd 98668611 +
Byambasuren province

27. Galigaa Herder, Zereg soum, Khovd 98433086 +
Baigalmaa province

28. Enkhbayar NGO, Sharga soum, Gobi-Altai 95225188 +
Nyamdorj province

29. Urantogtokj Herder, Delger soum, Gobi-Altai 95225188 +
Suhbaatar province

30. Azjargal Financial department, MAS azjargal@mas.ac.mn -
Purevhuu

31. Munkhzul Financial department, MAS munkhzul@mas.ac.mn -
Luuochir

32. Nandin-Erdene SDIWOM 88007234 +
Munkhbaatar
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