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http://earthobservatory.nasa.gov/IOTD/view.php?id=36699

Why focus research on 
Mongolia Plateau ?
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Direct measurements of 
surface reflectance

Direct measurements of 
vegetation and soil 
properties



Comparison of trend in growing season length (GSL) 
among three biomes
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Regional trend of warm nights and cold nights
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The Coupling Effects

Land Use Change and Hotspots 
in Inner Mongolia
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Repeated ANOVA tests:  Coupled Effects of Climate and 
Landuse on GPP & ET

SSE %
Type 2.8924 64.3 2.4
Year 1.20423 26.8
Year*type 0.40085 8.9
total 4.49748

SSE %
Type 11425.4 83.6 5.77
Year 1981.1 14.5
Year*type 257.1 1.9
total 13663.6

(1) Gross Primary Production (GPP)

(2) Evapotranspiration (ET)



Moving Forward: Mongolia Plateau
• Two contrasting counties (IM & MG)
• Adaptation as the central focus
• Natural and Human System as one Unit
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Changes in three socioeconomic variables, temperature, 
and precipitation. While similar patterns between IM 
and MG exist, MG had significantly lower magnitudes of 
all three variables.
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Objective

To examine and model the interactive changes of NS
and HS in the time and space of IM and MG under 
similar climate but different land-use conditions.  



Table 1. Selected measures of the HS and NS as 
well as the interactions and feedbacks between the 

elements of the HS and NS
Measure IM MG

Human System (HS)
Population (POP)(2006) 23924000 2533100

Population Density (POPD) (No. km-2) 20.2 1.7
Livestock (LS) (heads, 2006) 58332000 28027900

GDP (billion $) 70.256 6.08
GDP per capital ($) 2936 2401

Livestock per person 2.438 11.065
Natural System (NS)

Land Area (km2) 1183000 1564116
(km2)

(%)
225533
(19.06)

(10.87)

Grassland (km2) 
(%)

548441
(46.36)

(44.09)

Desert (km2)
(%)

372478
(31.49)

(44.98)

Temperature Increase (∆T) (oC.decade-1) 0.4329 0.2935
GPP (Kg C.m2)

(STD)
0.919

(0.298) 
0.707

(0.328)
Total GPP (Pg C.year-1) (2006) 1.0872 1.1052
Water Resource (WR, m3.m-2) 0.01 0.025

GPP:WR (Mg C.m-3) 91.90 28.26
Interactions (NS ~ HS)

GPP:Pop (Mg C.Person-1) 45.44 436.29
GDP:GPP

LS:POP (No.Person-1) 2.438 11.065
WR:Pop (m3.person-1) 494.5 15436.8

GPP:LS 18.64 39.43
GDP:GPP ($.Mg C-1) 64.62 5.50

GDP:WR ($.m-3) 5.94 0.16



The internal migration where the flow is oriented toward to Ulaanbaatar and 
the central region of MG has been a trend.  Nearly 70% of the migrants is 
concentrated in such cities area as Ulaanbaatar, Darkhan, Orkhon and Selenge 
aimags or along the general roads and railway lines. Since 1990, 320 thousand 
have migrated from rural areas to Ulaanbaatar city and 34 thousands from cities 
to the countryside (J. Oyungerel, Mongolian Academy of Sciences, 2008). 

Present situation of population migration in Mongolia 



Conceptual framework
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