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MAIN ISSUES IN THE 
NORTHERN EURASIAN REGION

• INTERACTIONS OF LAND USE 
AND CLIMATE  CHANGE 

• WATER AND LAND RESOURCE 
MANAGEMENT

• INFRASTRUCTURE DEVELOPMENT
• INSTITUTIONAL AND POLICY 

CHANGE
• MARKET ACCESS

GLP



CLIMATE TRENDS 0F THE 1990’S

Temperatures of the 1990’s as much as 0.5oC warmer
Precipitation drier by 30% of the 30 year average 



(Modified by W. Post, ORNL)



NPP Trends based on Satellite Analysis
(8km AVHRR data product)

Analysis of Hicke and Tucker



LAND USE ANALYSIS
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Chinese Terrestrial Ecosystem Flux Research Network 
(ChinaFlux)

Flux tower clusters are distributed over 8 long-term 
ecosystem study sites (grassland, alpine, forests, 
croplands)

Xiao, UNHXiao, UNH



Satellite-based Vegetation Photosynthesis Model (VPM)

GPP = (ε0 × Tscalar × Wscalar × Pscalar) × FAPARchl × PAR

LSWI EVI

Surface reflectance (MODIS, VGT)

Climate data

CO2 eddy flux tower

Validation Literature

PROSPECT - SAIL model

Xiao, UNHXiao, UNH



Comparison between GPPest and VI
From Li, Z, et al., 2006

GPP = 58.53*NDVI 
- 9.88

R2 = 0.73

GPP = 90.20*EVI 
– 8.59

R2 = 0.85

Xiao, UNHXiao, UNH



LAND USE PRESSURES
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Dynamics of the amount of sheep and goat
in Kazakhstan 1950 – 2004 (mln. head)
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Dynamics of arable land in Kazakhstan 1950-
2004





LOSS OF LAND PRODUCTIVTY

Amangeldy Rayon ploughed land and sheep/goats
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Northern Kazakhstan

Smailov, Bragin, Temirbekov, Kerven
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Fraction of arable land in raions of Kazakhstan, 1950



Fraction of arable land in raions of Kazakhstan, 1960



Fraction of arable land in raions of Kazakhstan, 1992



Fraction of arable land in raions of Kazakhstan, 2000









DAYCENT MODEL

Plant Production
• NPP Allocation
• Crop Yields

Trace Gas Flux
• CO2, CH4
• N2O, NOX

SOM
• Active
• Slow
• Passive

Soil Nutrients
NO3, NH4, P, S

Land Use
• Vegetation Type
• Nutrient, H2O Inputs
• Tillage/Harvest
• Grazing/Burning
• Irrigation
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Temp
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Northern Kazakhstan - Soil Organic C
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Northern Kazakhstan - GHGnet

GHGnet = N2Odir + N2Oind + deltaSOC
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Similarity of agricultural statistics, satellite-derived 
production highlight importance of crops

Sa
te

lli
te

 N
PP

 (P
g 

C
 y

r-1
)

FA
O

 p
ro

du
ct

io
n 

(M
t)



PROPOSAL OPPORTUNITY

Advancing Capacity to Support 
Climate Change Adaptation

(ACCCA)
(3-Asia and 6-Africa)

Call for Proposals and Terms of 
Reference

DEADLINE: 22 MAY 2006

Ms. Annie Bonnin Roncerel, UNITAR, 
E-mail: annie.roncerel@unitar.org

Dr. Neil Leary, International START 
E-mail: nleary@agu.org.

mailto:annie.roncerel@unitar.org
mailto:nleary@agu.org


THANK YOU
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