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Effects of China’s Land Use Changes on Regional Climate Based on RegCM 4. 7
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Abstract: [ Objective] Land use is an important pathway through which human activities impact climate change.
Exploring the mechanisms and effects of land use changes on regional climate is a key scientific issue for regulating global
sustainable development. [ Methods] Based on the RegCM 4.7 regional climate model with an output resolution of
50 km, the evolution of regional climate in China under land use changes from 2009 to 2018 was simulated, and the
mechanisms of temperature and precipitation changes were explored from the perspectives of surface heat balance and low -
level circulation field. [Results] 1) Land use changes had a more significant effect on temperature in the study
area. 2) Different types of land use changes had different climatic effects: converting agricultural land to forest land led to
an increase in summer temperature and precipitation, converting forest land to agricultural land decreased temperature,
and converting agricultural land to construction land resulted in increased temperature but reduced precipitation. 3) The
effects of land use changes on climate exhibited significant spatial heterogeneity (stronger response in the east than in the
west) and seasonal differences, with stronger responses in summer temperature and precipitation. 4) Different land use
type conversions regulated temperature and precipitation through different mechanisms. The conversion of agricultural land
to construction land in East China increased summer temperature by 0.14 “C, while forest expansion in South China
increased precipitation. [ Conclusion] The study verifies the applicability of the RegCM 4.7 model. The results offer a

scientific basis for developing climate-resilient land spatial planning strategies.
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Fig. 1 Spatial distribution of simulated and observed average temperature and precipitation in study area from 2009 to 2018
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Table 1 Land use quantity changes in the study area km?*

HWELF UK H 5 H Pl B b A b K38k e 1 T AR
9l — 20.97 0 0.09 7.00 0 0 28.06
O 18.53 — 3614.61 12 430.12 5370.34 8437.63 1085.74 30 956.97
A 0 57.60 — 69.47 4.25 1978.67 26.99 2136.98
b 0.61 12 506.98 2 087.03 — 1133.04 14 799.13 782.75 31 309.55
[Z3:i) 10.54 17 338.21 193.57 7004.37 — 5619.52 868.71 31034.93
A4 H b 0.26 4 649.65 32411.40 8 867.15 367.73 — 1463.70 47 759.89
IK 18, 703.45 346.67 662.46 298.04 648.75 — 2 659.38
WAL 29.95 35 276.85 38 653.28 29 033.67 7 180.40 31483.70 4227.90 145 885.76
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Fig. 3 Spatial distribution of effects of land use changes on summer, winter, and annual temperature in the study area
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Fig. 4 Spatial distribution of effects of land use changes on summer, winter, and annual precipitation in the study area
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Table 2 Regional variable differences caused by land use changes
A FRAb M X Ag b b X AE i X B TR M X AR PALHIX PYRFHLIX

-3/ C 0.90 0.55 -0.33 0.14 -0.43 -0.06 -0.10
35K 2 /mm -1.46 -2.92 -3.02 1.10 33.22 -1.86 31.28
Hh 3R A/ % -1.60 -0.51 0.49 -0.03 -0.30 -0.16 -0.10
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