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Abstract: In recent years, Regional land use/cover in China change a lot, and climate simulation need to do more
research, especially related to impacts on climate simulation by using new accuracy land cover data sets in region climate
model. In this paper, With the original land use / land cover data based on (USGS) and high accuracy land use/cover data
(LUC90) , Regional Integrated Environmental Model System ( RIEMS2.0) were used for 10 consecutive years numerical
simulation about impacts on climate, and the analysis was focused on the surface temperature and surface fluxes, testing
statistical significance. The results showed that: 1) After using LUC90 data simulation, winter cold bias value compared to
observation value in most regions in China was reduced, and different seasons temperature bias of northeast area were
reduced, passing the test of significance in the summer( P < 0.01). The annual mean temperature in China, North China

and South China in the winter of interannual variability simulation was better than in the summer. 2) Effects of land use
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change on the distribution of the surface fluxes in different regions and different seasons have different performance, mainly
through changes in net radiation and latent heat fluxes to the impact of temperature. We found in the winter contribution of
net radiation flux change to mean temperature change was large in summer, and in the summer the latent heat flux change
contribution to temperature change was more than in winter. Different land use/cover change process in different regions in

different seasons resulted to different effect on the temperature.

Key Words: regional climate model; land use / cover change; numerical simulation; temperature; surface fluxes
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Fig.2 Mean surface air temperature change pattern in summer and in winter
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Table 1 Mean surface temperature bias in China and its regions

E Z Summer £ 7 Winter
471X Region
USGS'-CN052 LUC90,-CNO5 LUC90-USGS USGS-CNO5 LUC90-CNO5 LUC90-USGS
*F [ China 1.15 1.43 0.28** -1.52 -1.43 0.09
7Rt NE* -0.32 -0.02 0.30 " -5.43 -5.27 0.16
18]t CN° 0.47 1.43 0.94** -2.70 -2.88 -0.18*
LR CS° 0.50 0.88 0.38** -0.53 -0.31 0.22*

1. JE[E TR A T 7 RHAEE United States Geological Survey data;2: 0.5°x 0.5° 51 [E H PR S 505 0.5°% 0.5°daily temperature dataset over
China;3: 1990 A+ ) 78 55 R RHR S Land use/ cover 1990 data;4; ZR1b Northeast;5; #€1t China North;6:; 4EF5 China South; * Sh et A
95% M M FE VERLT; »+ Jyilad EAR B 999% (Y W MEAG IR
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Table 2 Temperature anomaly correlation between simulations and observations in China and its regions ( 1991—2000)

- H & China &It NE #dt CN 1ER CS
Z=7 Season
USGS LU90 USGS LU90 USGS LU90 USGS LU90
H 7 Summer 0.80"" 0.78*" 0.97** 0.96 " 0.40 0.42 0.31 0.27
275 Winter 0.84*" 0.85"" 0.93** 0.92** 0.73* 0.76 " 0.69" 0.72*
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VISR S A v SR TS A B ) A3 C IS LAY ) LUCC (75 v [ B AR [ 3 XA ] 234 <A A, 2L
AR S AL 5 X e AR A AT (3R 3) .
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Table 3 Mean surface air temperature change in China and its regions, and their spatial correlation with flux change ( values to right of slashes)

IR S E i/ (W/m? ) WA A/ (W/m?) JEHGE R/ (W/m?)
43X Region the Net absorbed radiation flux the Latent flux the sensible flux
7% Summer £ 7% Winter H 7 Summer £ Z% Winter HZ Summer & Z= Winter
1 China 0.05/0.01 -0.19"" /0.29 -2.62"" /-0.49 -0.37""/0.10 1.48** /0.70 0.03/0.30
4t NE 0.74" /-0.06 0.18/0.69 -0.78" /-0.59 0.04/0.79 1.16** /0.67 -0.31"*/0.77
44k CN -1.20/-0.46 -0.74"" /0.32 -7.88"" /-0.67 -0.64"/0.78 5.22*/0.74 1.45*" /-0.26
1ER CS 2.17** 70.09 0.63 " /0.38 -3.56""/-0.09 -0.55""/-0.09 2.18%* /0.54 0.02/0.45

* NI EAR L 95% I BAE RIS s+« Sl EAREL 99% [ WA VA 1
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Fig.4 Surface fluxes and surface temperature change at the different types of grid points between simulations and observations
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