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Science Motivation

 To what extent have human activities affected
regional climate change? Or

« To what extent has the climate change affected
human system?

Human /m Climate
System System
) 5 4

e How to discern the human impacts on China’s
ecosystem dynamics from climate impacts?




Human Activities & Climate Change
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Objectives
e

* Primary Obj. Develop a system model that
couples climate models and human activities

via ecosystem models. More specifically.

e Secondary Obj.

— Assess climate change impacts on ecosystem
function (C,N,GHG)
— Assess LULCC impacts on regional climate (P, T)
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Input Data

 Land use and land cover (grassland type
database (1:1M))

 Soll database (1:1,000,000)

e Climate database(10KM resolution daily
national climate data )



Land use changes over the past 30 years
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Preliminary Results

Part I: Climate - Ecosystem (Grasslands)
Part Il: LULC - Climate

Part 111: Policy/Programs = Carbon?



Grassland SOC storage
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Grassland above ground carbon change trend from 2000 to 2007
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Grassland NDVI change from 2000 to 2007(MODIS 500M 16-days composite product)
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Total C storage change from 2000-
2007
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fan below ground vegetation carbon

density(KgC/ha)
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Ni forage carbon storage(PgC)
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Trend of Total Soil Carbon Dynamics in China
(1980-1995)
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Preliminary Results

Part I. Climate = Ecosystem (Grasslands)

Part Il: LULC - Climate

Part 111: Policy/Programs - Carbon?



Changes In albeao

N RAMS modeling
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LC1995-LC1985 LC2000-LC1995 LC2000- LC1985
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change in vegetation dlsplacement height (m)

Changes in vegetation displacement height as represented in RAMS
simulations. Replacement of forest with agriculture has a strong effect on
average grid-cell vegetation displacement height; reforestation has virtually
the exact opposite effect in northern areas, but is lower in magnitude in the
southern coastal areas.
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Changes in precipitation (Feb 20t to Oct 15t1) in the growing seasons of 1997and 1998.
Strong synoptic-scale latitudinal features are evident and are associated with
forest/agriculture transitions. Reforestation results in rainfall changes opposite in sign from
the deforestation effects and largely showing similar spatial organization and scale.
Downwind effects (eastern/coastal areas) show similar scale effects and are likely the result of

complex interactions between rain-producing features and landscape change forcings in the
model



Summer Rainfall (J,J,A) vs. small integral

Message: Spatial variability




Preliminary Results

Part I. Climate = Ecosystem (Grasslands)

Part Il: LULC - Climate

Part I11: Policy/Programs -> Ecosystem
(C)



The time series of
selected counties that
shows trend of
decrease during 1982
to 2006




NDVI
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A new statistical approach to “detect”
Policy / Programs “shots”
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Summary

A system model was developed » @57 | HE ARTEI 5

for China to link Human and
Climate system; The linkage Is
through ecosystem function
such as C & N cycles.

e Climate has significant impact
on ecosystem and vice versa,
the magnitude Is location
specific.

e Human policy/programs played
a key role in shaping China’s
LUC & therefore, climate
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Summary-cont

« Allows one to: « ZARGHLL:
— AsSess - WIRBURE X A S R
policy/programs/manageme Sl Np=A R
nt impacts on Ecosystem
and Climate - R GAR A
— Assess future climate 2 R G VA

change (location and time)
on ecosystem function (C,N
cycles)

— Simulate scenarios to
analyze BMPs in DSS for
mitigation and adaptation
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