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Abstract Two simulations in 1990 and 2005 of land-use and land-cover in Northeast China were used to investigate the
impact of land-use and land-cover change (LUCC) on climate. Using a regional environmental system integration model
(RIEMS2.0) the authors simulated two consecutive 15-year periods to explore effects of the Northeast China LUCC on
climate, focusing on temperature and precipitation changes, and testing their statistical significance. Results show that the
expansion of northeast farmland had the following impacts on climate: (1) Mean temperatures in summer and winter in
Northeast China were reduced, and precipitation decreased. The expansion of farmland areas also brought about increased
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changes in amplitude. Temperature changes of more than 0.5 °C is statistically significant (P<<0.05) in summer in the west of

Heihe and in the southern cooling areas of Hulun Buir. In summer in the south of Da Hinggan Ling and west of Heihe

precipitation decreased by 20%, the greatest decrease of the regions that showed statistically significant changes (P<<

0.05). (2) The expansion of farmland has an influence on mean temperature through changes in the latent heat flux and the

net absorption of the radiation flux. In the south of Northeast China, in which land cover type converted from mainly

short grass to farmland, total summer evapotranspiration increased, the latent heat flux increased, and the temperature

decreased. (3) Farmland expansion in Northeast China also results in changes in atmospheric circulation, and precipitation

changes are closely related to the circulation changes. In the west of Liaoning and the northern part of Northeast China,

summer water vapor in the atmosphere increased, but atmospheric circulation change at these areas did not result in an

increase in precipitation in these two areas.
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Fig. 3 Effects of farmland expansion on mean surface air temperature
change (°C) pattern in (a) summer, (b) winter, and (c) the whole year. Red
dashed lines indicate the 95% confidence level; black dashed lines indicate

the 90% confidence level
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Fig. 4 Effects of farmland expansion on mean precipitation change
pattern in (a) summer, (b) winter, and (c) the whole year.Red dashed lines
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Fig. 5 Effects of farmland expansion on mean surface fluxes change (W/m?) pattern: (a) Latent heat flux in summer; (b) latent heat flux in winter; (c) sensible

heat flux in summer; (d) sensible heat flux in winter; (e) net absorbed solar flux in summer; (f) net absorbed solar flux in winter
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summer and (¢, d) winter
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Table 2 Correlation coefficient of simulated and observed temperature and precipitation anomalies in different seasons in

Northeast China and different types of grids

LUC90 5 WL IAH G Z2 5L

LUCO5 5 WLAH G 22 5k

HESHE AFSE EFEBK AFEBK ZESE  XFRWE HERK AFRK
Ak 0.94 0.96 0.51 0.89 0.94 0.96 0.52 0.89
FH AR AR FRA I (GTOR) 0.94 0.97 0.70 0.78 0.94 0.96 0.70 0.78
W FRAR 78 g A 1 (RTODD) 0.88 0.93 0.28 0.65 0.86 0.93 0.32 0.67
MR WIRAE (FTOR) 0.84 0.91 0.32 0.75 0.82 0.92 0.41 0.73
1@ EAO05 1) EA05
E 207 LUC05 E 209 LUC05
> ] LUC90 > ] LUC90
£ 1 £ ]
o 10 = o 10 7
= ] g ] /\/
=] 4 =] B
IRRA AN NE I N
~ —1.0 7 ~ —1.0 ]
T 1 — 1 T L s S L S S B
1990 1994 1998 2002 2006 1990 1994 1998 2002 2006
Year Year
g 1@ EA05 . 1@ EA05
g 207 LUCO5 g 207 LUCO05
> ] LUC90 > ] LUC90
l=} 10 = o 10 7
= il © I ]
= L = ]
TN L LAVAVLA 'S
8 ] 8 ]
£ —1.0 1 £ —1.04
L L R S S S T 1 1 7 T
1990 1994 1998 2002 2006 1990 1994 1998 2002 2006
Year Year

K7 RACRA ISR i LB AR CRAL: mm) BTN R AERR AR : (@) Rdbs (b) B MFRA&H (GTOR); (o) WiFRFHAEN

FEBARH (RTOD; (d) FHMAANFIALH (FTOR)

Fig. 7 Interannual variability of simulated and observed summer rainfall anomalies (mm) in Northeast China and different types of grid points: (a) Northeast

China; (b) grass to rainfed farmland (GTOR); (c) rainfed farmland to irrigated farmland (RTOI); (d) forest to rainfed farmland (FTOR)
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