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Arkhangai 
Foodscape
Community-based conservation to 
protect rangelands

LOCATION: Mongolian Steppe
SIZE: 5.5 million hectares

SYNOPSIS
Rangelands are the planet’s most 
widespread terrestrial ecosystem and 
support carbon storage, water, habitat 
for wildlife and pollinators, and forage 
for livestock. Grasslands and rangelands 
are home to 30% of the global human 
population and directly support 
the livelihoods of some 500 million 
pastoralists and ranchers. 

Pastoralists hold traditional ecological 
knowledge embedded in their cultures, 
institutions, and daily herding practices, 
enabling sustainable use of these 
semi-arid, variable, remote, and often 
rugged landscapes. Global and regional 
environmental and socioeconomic changes 
threaten rangelands, pastoralist lifeways, 
and the values they provide to humankind.
 
The Mongolian aimag (region) of 
Arkhangai is a pastoralist foodscape in the 
Mongolian steppe that supports a large 
population of seminomadic pastoralists 
and is experiencing degradation both 
through increased grazing pressure 
and climate change. Community-based 
conservation that creates land rights for 

herders can help limit degradation and 
enhance pastoralist livelihoods while 
conserving rangelands and biodiversity.

DESCRIPTION OF FOODSCAPE
In Mongolia, rangelands account for 
70% of the country’s land area2 that 
directly support the lifeways of 300,000 
seminomadic pastoralists, roughly 10% 
of the population. Half of the country’s 
inhabitants benefit from the economic 
activity generated from pastoralism. The 
most common livestock pastoralists herd 
across the steppe are sheep, cows, yaks, 
goats, and horses.

M
O

N
G

O
L

I
A

M O N G O L I A

ULAANBAATAR

BEIJING

C H I N A

R U S S I ADETAIL

M O N G O L I A

TSETSERLEG

MORON

BAYANKHONGOR

BULGAN

ARVAYHEER

A R K H A N G A I

AREA OF
FOCUS50 MILES

97.7%
MOLLISOLS IN MOUNTAINEOUS-HILLY AREAS 
WITH LOW DENSITY LIVESTOCK GRAZING 
AND SCATTERED CROP PRODUCTION

2.3% OTHER

FIGURE 1. Map of Arkhangai foodscape. The bars represent the most extensive foodscape classes within the foodscape. 
The color of bars indicates the intensity groups corresponding to those classes: scattered cropland and grazing (yellow). 

The other category includes the classes that each made up <5% of the foodscape area. 

Experienced herders here seek to 
harmonize livestock needs with daily, 
seasonal, and interannual changes in 
plants, weather, and water availability. 
In practice, herders in the Arkhangai 
foodscape, like those in the rest of 
Mongolia, follow repeated patterns of 
seasonal movements among customary 
winter, spring, summer, and autumn 
pastures with a goal of meeting the 
changing physiological demands of their 
livestock with the most suitable available 
resources.3
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Mongolia’s grasslands 
encompass three major 
ecological zones, the 
mountain-forest-steppe, 
steppe, and desert-steppe, 
as well as multiple unique 
ecosystems. The Arkhangai 
foodscape is representative 
of habitat for iconic and 
endangered species including 
red deer, Siberian Ibex, and 
musk deer; birds such as the 
Steppe Eagle, Saker Falcon, 
and Eurasian Spoonbill; and 
carnivores such as the snow 
leopard, grey wolf, Eurasian 
lynx and Pallas’s cat. 

Mongolian pastoralists have experienced 
significant transitions in modern history. 
During the socialist regime (1921–1992), 
livestock were managed under a collective 
system. Herders were paid employees of 
the state herding cooperative systems, 
which provided production inputs and 
support as well as social services that 
offered herders a relatively high quality of 
life. Collectives also governed pasture use, 
setting stocking rates, allocating pastures, 
and directing seasonal movements.3

The shift to a democracy and a market 
economy in the early 1990s marked 
notable changes to Mongolia and its 
rangelands, affecting herder well-being, 
rangeland governance, and resulting 
pasture conditions. State collectives were 
dissolved and livestock were privatized 
and allocated to individual herders. Local 
governments were charged with regulating 
pasture use and enforcing traditional 
norms such as setting aside grazing 

reserves for use in winter, but in practice 
local officials lacked the political will or 
resources to enforce laws.4

CHALLENGES
Thirty years of Socialist rule had eroded 
trust and customary norms to the extent 
that they were largely ineffective. Livestock 
privatization, combined with weak formal 
governance and the absence of pastoral 
institutions, led to increasing poverty 
and wealth disparities among herder 
households5 and declining herd mobility. 

There were also increases in year-
round and out-of-season grazing (or 
“trespassing”) on reserved winter 
pastures6 as herd numbers grew. These 
factors led to conflicts over pasture and 
water and growing concern about herder 
well-being and rangeland conditions. Many 
of these stressors continue to affect food 
systems today through their influences 
on pastoralists and sensitive grassland 
ecosystems. 

The Arkhangai foodscape is in the 
north-center of Mongolia, to the west of 
the capital Ulaanbaatar, where human 
modification of rangelands has been more 
intense than in other parts of the country. 
Livestock density in Arkhangai is higher 
than in most other parts of the country.

The socioeconomic drivers of change here 
have been exacerbated by climate change. 
Landlocked and far from the natural 
climate regulation provided by oceans, 
temperatures in Mongolia have already 
risen by over 2°C in the past 50 years and 
are expected to increase 6°C by the end of 
the 21st century.

A young girl milking her  
family's herd of dairy cows , Mongolia

© Nick Hall

43

FOODSCAPES IN FOCUS



Rains now occur later and with more 
temporal and spatial variability, leading 
to decreased grassland productivity.7 
With greater frequency of droughts, 
pasture plants are not present during 
the expected season and are patchier, 
increasing risk of livestock mortality.8 
 
Drought and overgrazing have also 
contributed to more severe dzuds, a 
term for a severe winter in which a large 
number of livestock die. A single dzud in 
the 2009–2010 winter killed more than 
10 million livestock across the country 
(23.4% of the total herd).9 

While human populations have declined 
in rural areas, the total number of 
livestock has increased, and herd 
compositions have shifted toward a 
greater proportion of goats, which are 
particularly damaging to grasslands. 
The combination of socioeconomic and 
climatic factors has led to a 32% decline 
in the number of herders since 2000. 

Women and girls increasingly leave the 
countryside to seek higher education 
and a professional career in urban 
areas. These trends in turn affect family 
dynamics10 and diminish the likelihood of 
transmitting and maintaining traditional 
ecological knowledge and lifeways over 
generations.
 
The social organization of herding is 
shifting, with more absentee-owned 
livestock and an increase in contract 
herders taking the place of owner-operators 
of family herding enterprises.11 Growing 
and increasingly concentrated livestock 
populations coupled with declining herd 
mobility and a changing climate increase 
rangeland degradation, including potentially 
irreversible changes in plant community 

composition, productivity, and soil 
retention. 

Given these trends, linked ecological 
and cultural tipping points could occur if 
overuse by livestock reduces productivity 
and increases vulnerability to severe 
winters, thus leading to a wave of rural-
urban migration and accompanying loss of 
herding knowledge and cultural identity.12 

Given the prominence of livestock for 
food systems and for broader commercial 
enterprises, integrating sustainability 
considerations into social and economic 
systems can incentivize and shape grazing 
practices on sensitive grasslands within 
the Arkhangai foodscape. 

SOLUTIONS
The community structure is an important 
unit for traditional herders. In particular, 
community-based conservation is a set 
of approaches emphasizing the role of 
communities in managing their natural 
resources, and it often includes a set of 
practices, including nature-based solutions, 
that range from facilitating the formalized 
devolution of rights to communities, to 
enabling the co-management of resources 
and co-learning among communities, state, 
and nonstate actors. 

Since the late 1990s and early 2000s, 
Mongolian community-based conservation 
has proliferated, with several international 
donors and NGOs/ENGOs supporting 
Mongolian herder communities as 
Community-Based Organizations to 
support formal recognition of sustainable 
rangeland management. By 2006, more 
than 2,000 groups were organized 
with assistance from 14 different 
organizations.13 The Law on Environmental 
Protection of Mongolia in 2012 enables 
Community-Based Organizations 

A view from a mountain top above  
Khan Khentii Protected Area.  
Khentii aimag, Mongolia 
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members’ rights to the resources on their 
customary lands, including management of 
forests and wildlife. 

Within the Arkhangai foodscape, there 
are newly emerging Community-Based 
Organizations managing designated Local 
Protected Areas. Khoid Mogoin Gol-Teel 
Local Protected Area (137,000 ha) in 
Bulgan soum is managed by the Union 
of Conservation Communities; herders 
managed to stop poaching there and 
achieved a dramatic reduction in illegal 
logging, which resulted in a population 
increase of marmots (36%), Saker falcon 
(21%), and Steppe eagle (38%) against the 
baseline three years ago.13  

Several studies have also found significant 
positive impacts of community-based 
conservation efforts on human and 
environmental outcomes in Mongolia,14-16 

including addressing resource 
management issues, strengthening 
social networks, and using traditional 
and innovative rangeland management 
practices.16 These positive behavioral 
changes were also associated with many 
benefits to the communities, including 
access to more information sources, 
stronger leadership, more opportunities 
for knowledge exchange, clear and 
enforceable rules for resource use,17 and 
enhanced adaptive capacity in the face of 
climate hazards.18-19 

Strengthening these institutions is a 
priority for managing the dynamic and 
shifting demographic, climate, economic, 
and political conditions that currently 
threaten Mongolian rangelands now and 
into the future. 

65

FOODSCAPES IN FOCUS



REFERENCES – ARKHANGAI FOODSCAPE

2.  Hoekstra, J. M., Boucher, T. M., Ricketts, T. H. & Roberts, C. Confronting a biome crisis: global disparities 
of habitat loss and protection: Confronting a biome crisis. Ecology Letters 8, 23–29 (2004).

3.  Fernandez-Gimenez, M. E. THE ROLE OF MONGOLIAN NOMADIC PASTORALISTS’ ECOLOGICAL 
KNOWLEDGE IN RANGELAND MANAGEMENT. Ecological Applications 10, 1318–1326 (2000).

4.  Upton, C. “Custom” and Contestation: Land Reform in Post-Socialist Mongolia. World Development 37, 
1400–1410 (2009).

5.  Nixson, F. & Walters, B. Privatization, Income Distribution, and Poverty: The Mongolian Experience. 
World Development 34, 1557–1579 (2006).

6.  Fernández-Giménez, M. E. THE EFFECTS OF LIVESTOCK PRIVATISATION ON PASTORAL LAND USE 
AND LAND TENURE IN POST-SOCIALIST MONGOLIA. Nomadic Peoples 5, 49–66 (2001).

7.  Nandintsetseg, B. et al. Risk and vulnerability of Mongolian grasslands under climate change. Environ. 
Res. Lett. 16, 034035 (2021).

8.  Marin, A. Riders under storms: Contributions of nomadic herders’ observations to analysing climate 
change in Mongolia. Global Environmental Change 20, 162–176 (2010).

9.  Murphy, D. Disaster, Mobility, and the Moral Economy of Exchange in Mongolian Pastoralism. Nomadic 
Peoples 22, 304–329 (2018).

10.  Ahearn, A. & Bumochir, D. Contradictions in Schooling Children among Mongolian Pastoralists. Human 
Organization 75, 87–96 (2016).

11.  Murphy, D. J. From kin to contract: labor, work and the production of authority in rural Mongolia. The 
Journal of Peasant Studies 42, 397–424 (2015).

12.  Fernández-Giménez, M. E. et al. Exploring linked ecological and cultural tipping points in Mongolia. 
Anthropocene 17, 46–69 (2017).

13.  IRIM. Conserving forest steppe ecosystems and endangered species through community-led network: Endline 
study report. 55 (2021).

14.  Leisher, C., Hess, S., Boucher, T. M., Beukering, P. van & Sanjayan, M. Measuring the Impacts of 
Community-based Grasslands Management in Mongolia’s Gobi. PLOS ONE 7, e30991 (2012).

15.  Upton, C. Adaptive capacity and institutional evolution in contemporary pastoral societies. Applied 
Geography 33, 135–141 (2012).

16.  Baivaland, B. & Fernández-Giménez, M. E. MEANINGFUL LEARNING FOR RESILIENCE-BUILDING 
AMONG MONGOLIAN PASTORALISTS. Nomadic Peoples 16, 53–77 (2012).

17.  Ulambayar, T. & Fernández-Giménez, M. E. How Community-Based Rangeland Management Achieves 
Positive Social Outcomes In Mongolia: A Moderated Mediation Analysis. Land Use Policy 82, 93–104 
(2019).

18.  Fernández-Giménez, M. E., Batkhishig, B., Batbuyan, B. & Ulambayar, T. Lessons from the Dzud: 
Community-Based Rangeland Management Increases the Adaptive Capacity of Mongolian Herders to 
Winter Disasters. World Development 68, 48–65 (2015).

19.  Fernández-Giménez, M. E., Batkhishig, B. & Batbuyan, B. Cross-boundary and cross-level dynamics 
increase vulnerability to severe winter disasters (dzud) in Mongolia. Global Environmental Change 22, 
836–851 (2012).

87

FOODSCAPES IN FOCUS



AUTHORS
Deborah Bossio, Michael Obersteiner, Michael Wironen, Martin Jung, Stephen Wood, Christian Folberth,  
Timothy Boucher, Heidi Alleway, Rupert Simons, Katie Bucien, Lyndsey Dowell, David Cleary, Robert Jones

CONTRIBUTING AUTHORS
Jon Anderson, Alex Andreoli, Karen M. Bailey, Javier Beltran, Tor Benjaminsen, Mark Bryer, Max 
Bucher, Catherine Burns, Sui Chian Phang, Moussa Cisse, Michael Doane, Maria Fernandez-
Gimenez, Eric Hallstein, Abigail Hart, Thomas Iseman, Amy Jacobs, Julianto Johanes, Evelyne 
Karanja, Anthony Kariuki, Fred Kihara, Allison Lewin, Pilar Lozano, Gustavo Marino, Yuta J. Masuda, 
Carl McGuiness, Fernando Miralles-Wilhelm, Michael Misiko, Kelly Racette, Ruslandi, Musnanda 
Satar, Kunal Sharma, Manoj Singh, Tungalag Ulambayar, Adrien Vincent, Nicholas H. Wolff

ACKNOWLEDGEMENTS 
We wish to express our appreciation to Philip Thornton and Jonas Jaegermeyr for providing 
crucial materials and data sets for this analysis. We are grateful to Ruth DeFries and Peter 
Verburg for their technical review and inputs on the foodscapes typology and methods. 

DESIGN 
Nicholas Rapp (mapping, data visualization), MSQ Sustain (creative)  

EDITOR
Cara Byington 

FUNDING SUPPORT
The Foodscapes Report has been made possible by the generous 
support from Pamela Tanner Boll and Craig McCaw.

SUGGESTED CITATION
Bossio D., Obersteiner M., Wironen M., Jung M., Wood S., Folberth C., Boucher T., Alleway H., Simons R., 
Bucien K., Dowell L., Cleary D., Jones., R. 2021. Foodscapes: Toward Food System Transition, The Nature 
Conservancy, International Institute for Applied Systems Analysis, and SYTEMIQ, ISBN: 978-0-578-31122-7

DISCLAIMER 
All of the views expressed in this publication are those of the project team and do not necessarily reflect the 
views of the contributing authors, technical reviewers, or project sponsors, nor the organizations to which they 
are affiliated.  This publication may eventually be published in another form and the content may be revised.

Copyright © 2021 aThe Nature Conservancy;  bInternational Institute for Applied Systems Analysis;  cSYSTEMIQ

About The Nature Conservancy
The Nature Conservancy is a global conservation organization dedicated to 
conserving the lands and waters on which all life depends. Guided by science, we 
create innovative, on-the-ground solutions to our world's toughest challenges so that 
nature and people can thrive together. We are tackling climate change, conserving 
lands, waters and oceans at an unprecedented scale and providing food and water 
sustainably. Working in 79 countries and territories, we use a collaborative approach 
that engages local communities, governments, the private sector,  
and other partners.
www.nature.org

About IIASA
The International Institute for Applied Systems Analysis (IIASA)is an independent, 
international research institute with National Member Organizations in Africa, the 
Americas, Asia, and Europe. Through its research programs and initiatives, the 
institute conducts policy-oriented research into issues that are too large or complex 
to be solved by a single country or academic discipline. This includes pressing 
concerns that affect the future of all of humanity, such as climate change, energy 
security, population aging, and sustainable development. The results of IIASA 
research and the expertise of its researchers are made available to policymakers in 
countries around the world to help them produce effective, science-based policies 
that will enable them  
to face these challenges.
Website: www.iiasa.ac.at/

About SYSTEMIQ
SYSTEMIQ is a B Corp created in 2016 to drive achievement of the UN Sustainable 
Development Goals and the Paris Agreement by transforming markets and business 
models across three areas: land use, circular materials, and energy. Working with 
partners across sectors, SYSTEMIQ aims to unlock economic opportunities that 
benefit business, society and the environment. SYSTEMIQ is a global company in 
London, Munich, Jakarta, Amsterdam, Sao Paulo and Paris.  
Website: visit www.systemiq.earth.

This is a case study excerpted from the report Foodscapes: 
Toward Food System Transition. Please access the entire 
global report at nature.org/foodscapes.

https://www.nature.org/en-us/what-we-do/our-insights/perspectives/foodscapes-regenerative-food-systems-nature-people/

