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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. 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



www.climatechange.cn

6 381 T, M. rpE DX T 7 5 A AR AR R LR 5 431
8%, 2B NBLXHIMRE (F4e), M TR Ry, b XS 2Ok B Bk AR bR

R B T St I FZR R DB 2R
I 2RSS XA TE B, AT AT RE S RS Ryt P K O
b B 4(d) TR, JLA S IX R DA D A
&, b S PEAL T R X Bk 2 B AR EUR ZE
T (B de) A, 8 FmAL kb
14%, MWPEdbT R D 4%, ZFRDEIX K 8
Higib10%, mfES, 6, 9 AR A FREERIHT N, K
LSRR . B AT RTEZE, AF8
Ko
322 ARPpRARER

R T 2 5 R I 7 2 R A U SR AR B
AR RO, FI bR 22 AR L oy Pl R AR PR
AL, K245 TIPSR, XFEA, 2m
i, ZRRCK . BoRIVERRAESR, rLURH, Fim
BERENSRERE SRR FA TR, TN
WG XM SR LR 5, FRLLX2m
SURAE BRI S INJR], SE0E 13.7% , Bk 4 BrAs 2y

feeyseits, W 31.1%, BEHFIZE SR (A b 2

Peoh¥gom (14.1%, 7.1%); Mvadb T 52X A sy
(—11%, —12.9%), 2 m KBRS NMER N, K
VLR ZE PR AR BRI i35 . A ZR IR RDZ X
SR T BRI (—16.8%),

3.3 KSIRFIHHING R

el 1 75 2 AR R BE 7 A e 5 2 o T FE R R
EIRGWSL, BB R SIRA,  Id P
TEHIXRER: 57k HEATHE BT 57 B, M 850 hPa K™
. {pZEs (Eng) "TUEH, ZFALT DN
WAL, MU, FERAT, XFRHX
SERTOH MR PR S B S 1R A R R 1L
51 E R AR HBIX L 475850 hPa 45 A1y
AEEUL. EFE (18] Sa) AR IR —A R
e CHIIAGE, ALTT MBI (i A58, Pa e XU 22 (8
RN RIS OR I Uk s, —E R g LY
iz EERk (E2d), FRFRRLEX R
R3] /N N Wil Y N i | =7y (W 1 | R [ =

2 XHCPE, AFEA, 2 m R, ZRECR R FRREbRMEZE L 5 EL(RCM_M 3% RCM_C)

Table 2 Differences in standard deviations of sensible heat flux, 2-m air temperature, evapotranspiration, and precipitation

(RCM_M minus RCM_C) averaged over four typical sub-regions for summer and winter
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A Simulation Study on Climatic Effects of Land Cover Change in China

Yu Yan'-?, Xie Zhenghui'

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 (1978—2001) 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.

Key words: land cover change; regional climate change; RegCM4; CLM3.5
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