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Impact of Water Accessibility on the Carrying Capacity
and Vulnerability of Pasture in Arid and Semi-arid
Regions --- A Case Study in Mongolia




Research Background

* Arid and semi-arid regions cover 41% of the global land area and
near 2 billion people (34.7%) live there, where fragile environment is
getting more vulnerable due to climate change and human activities.
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Drylands are home to 34.7 % of the globai population in 2000
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Source: Millennium Ecosystem Assessment in percent of the global population



Impact of Climate Change

Our previous study result: Global warming = Degradation of permafrost = Land surface
water deficit & dryness = Grassland productivity = Pasture carrying capacity

Degradation of permafrost
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Vulnerability Assessment and Adaptation Strategies for Permafrost Regions in Mongolia
(Environment Research and Technology Development Fund (ERTDF; E-1203), Ministry of the Environment,
Government of Japan 2012-2014)  http://www.data.go.jp/data/dataset/env_20170508 0021



http://www.data.go.jp/data/dataset/env_20170508_0021
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Research Objectives

CC & VI have been recognized
as the most important

indicators for SDGs
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Cultivation

* To develop an integrated model to detect the effects of water availability & accessibility
on pasture carrying capacity (CC) and its vulnerability (VI) and to propose adaptation
strategies for the resilience of pasture ecosystem in arid and semi-arid regions
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Case Study Areas
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Water Deficit Index (WDI, %)
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https://www.ecmwf.int/en/forecasts/datasets/browse-reanalysis-datasets
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Major Results

Pasture Carrying Capacity
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Vulnerability Index (2010-2016)

The result indicates:

CC: steppe area > urban area >
desert area > mining area

GP: urban area > steppe area >
mining area > desert area

VI: urban area > mining area >
desert area > steppe area




Scenarios: Impact of Water Accessibility
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Proposals for Adaptation Strategies
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Proposals for Adaptation Strategies

Collaboration with
local residents and
decision makers
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Smart Grazing
System for SDGs

Find the suitable area
for grazing by remote
sensing technologies
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