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Fig. 1

Schematic structure of the atmosphere-vegetation interaction model (AVIM)

(T. and T, are temperature of canopy and soil, respectively; M. is the liquid

water in canopy,W is soil moisture, Rpa is photosynthetic effective radiation,

ac is canopy albedo, Zy. is canopy roughness, I1a is leaf area index)
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Fig. 2 Simulated and observed above ground biomass
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(a. latent heat flux,b. soil moisture,c. gross photosynthesis rate,d. gross respiration rate,e. NPP,f. total biomass)
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Table 2 The response of net primary production (NPP) and steppe biomass (above and below

ground in August) to temperature and precipitation change

4 NPP

o b

Ho R AR

(£C/(m? = 2)) [ERid4 (kg/m?) [ERi4 (ke/m?) B
—2C 357.22 19.54% 0.231 35.88% 0. 607 13.60%
—1C 329.9 10.4% 0.199 17.06% 0.571 7.13%
'g EH 298. 83 0.170 0.533
+1C 267.9 —10.35% 0.147 —13.53% 0.498 —6.57%
+2C 228. 23 —23.63% 0.119 —30.00% 0. 454 —14.82%
""""""""" —50%  186.6  —37.56%  0.123  —27.65%  0.457  —14.26%
W —25% 244,58 —18.15% 0.150 —11.76% 0. 500 —6.19%
7K EH# 298. 83 0.170 0.533
B +25% 355. 31 18.90% 0.192 12.94% 0.573 7.50%
+50% 409. 88 37.16% 0.218 28.24% 0.614 15.20%
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MODELING STUDIES OF RESPONSE MECHANISM OF STEPPE
PRODUCTIVITY TO CLIMATE CHANGE IN MIDDLE
LATITUDE SEMIARID REGIONS IN CHINA

Ji Jinjun
(Institute o f Geographical Sciences and Natural Resources Research , Chinese Academy of Sciences, Beijing 100101
Institute o f Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029)
Huang Mei
(Institute o f Geographical Sciences and Natural Resources Research , Chinese Academy of Sciences, Beijing 100101)
Liu Qing

(Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029)
Abstract

The impact of climate and environment on productivity of ecosystems is a complex process. Thorough
understanding of these processes is helpful for estimation, prediction and management of productivity of e-
cosystems. The current coupled model of ecophysiological and physical transfer processes provides a useful
tool for simulating response mechanism of ecosystem to climate and environment. It is possible to explore,
to a certain extend, the formation process of ecosystem productivity in a changing climate.

AVIM used in this study is a dynamical land surface process model that involves both physical transfer
processes between soil, vegetation and the atmosphere and plant ecophysiological processes. Therefore,
AVIM is capable of calculation of surface fluxes of energy and water and output of carbon flux and produc-
tivity.

Semiarid steppe in middle latitude is transient climate-ecosystem zone that is sensitive to climate
change. The response mechanism of steppe productivity (Net Primary Productivity, NPP) in semiarid are-
as to temperature and precipitation change was simulated with the AVIM. The results showed that chan-
ges of both temperature and precipitation had significant influence on NPP. The increasing of precipitation
could increase NPP while the increasing of temperature could decrease NPP. The reason for this is thought
that the increasing of precipitation could improve soil water stress and therefore enhance the photosynthe-
sis rate. Increase in temperature could increase both photosynthesis and respiration rates on the one hand,
on the other hand, it also decreases soil moisture due to increased evapotranspiration and thus results in
the decrease in the photosynthesis rate. Since water condition plays a key role for plant the photosynthesis
in semiarid region, so the total effects of temperature increasing caused a decrease in NPP,

Sensitive tests show that for semiarid steppe in China, =2 C temperature change could resulting in a
variation of about 20% annual NPP and at least 30% above ground biomass. 50% change of precipitation
could create 37% and 50% annual change of NPP and above ground biomass respectively.

Key words: Climate change, Net primary production, AVIM, Semiarid steppe.



