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Fig. 1  Differences of vegetation type percentage between MODIS data and CLCV data in China (TZ: monsoon marginal zone, NT:

northern Tibetan Plateau, NW: northwestern China, and YRB: Yangtze River basin) (a) bare soil, (b) needle leaf tree, (c) broadleaf

tree, (d) shrub, (e) grass, (f) crops
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Fig. 2  Differences of simulation results over China in summer (RCM_M minus RCM_C, grid shadow regions are significant at 95%

confidence level) (a) sensible heat flux, (b) 2-m air temperature, (c) evapotranspiration, (d) precipitation
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Fig. 3   Same as Fig. 2, but for winter
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Fig. 4  The mean variation of monthly differences (RCM_M minus RCM_C) in four typical sub-regions

(a) sensible heat flux, (b) 2-m air temperature , (c) evapotranspiration, (d) precipitation
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Fig. 5  Differences of 850 hPa winds (RCM_M minus RCM_C) over China and its neighboring regions (a) summer, (b) winter
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A Simulation Study on Climatic Effects of Land Cover Change in China

Yu Yan1, 2, Xie Zhenghui1

1 Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029, China;

2 University of Chinese Academy of Sciences, Beijing 100049, China

Abstract: Regional climate model RegCM4 was used to investigate the regional climate effects of land cover change

over China. Two 24-year (1978J2001) simulations, one with the land cover derived from the MODIS data and the

other with the CLCV (Chinese land cover derived from vegetation map) data, were conducted for a domain

encompassing China. The differences between the MODIS and CLCV data can basically reflect the characteristics of

desertification and degradation of vegetation in China. Results indicate that the land cover change has important

impacts on local climate through changes of surface energy and water budget and large-scale circulation. In summer,

the land cover change leads to decrease in surface air temperature over southern China, reduction in precipitation and

increase in surface air temperature in the monsoon marginal zone and the northern Tibetan Plateau, and increase in

interannual variability of surface air temperature in the monsoon marginal zone and northwestern China. Strengthened

southwesterly winds increase precipitation to some extent in central and eastern Inner Mongolia by enhancing water

vapor transport. In winter, enhanced northerly winds bringing more dry and cold air lead to a precipitation reduction

and a temperature decline over areas south of the Yellow River.
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