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Impact of Land Use and Climate Change on
Runoff in the Upper Reaches of Hailaer
River based on SWAT Model

YAN Yu-hui' XUE Bao-lin'* ZHANG Lu-fang'

(1. School of Wate Sciences,Beijing Normal University,Beijing 100875,China; 2. Beijing Key Laboratory
of Urban Hydrological Cycle and Sponge City Technology,Beijing 100875, China)

Abstract The SWAT distributed hydrological model was used to simulate the runoff in the upper rea-
ches of the Hailar River,and the impact analysis of land use and climate change on runoff was quantitative-
ly analyzed. The results show that: (1) In the calibration and verification periods of the model,R2 is 0. 85
and 0. 84,Ens are 0. 82 and 0. 81, respectively,and PBIAS is within 10% ,indicating that the SWAT model
has better runoff simulation accuracy in the upper reaches of the Hailar River; (2) A comprehensive scenar-
io analysis under the combined influence of land use and climate change shows that climate change has a
more significant impact on runoff changes in the basin. Based on the land use data of 2000 and the runoff
data simulated by meteorological data in 1992-2001, the annual average runoff of the basin decreased by 36.
1 m®/s under the combined effect of land use and climate change,which was reduced due to climate change
factors. 27. 67 m®/s.the land use change factor decreased by 5. 43 m®/s;(3) According to the extreme land
use scenario analysis, the annual average runoff increased by 3. 91m’/s under the scenario of forest land
change, grassland change In the case of woodland,annual average runoff decreased by 5. 16 m?/s. (4) Ac-
cording to the climate change scenario analysis,the runoff change of the basin is positively correlated with
the precipitation change and negatively correlated with the temperature change. The precipitation increased
by 10% , the annual average runoff of the basin increased by 31. 99 m®/s, the precipitation decreased by
10% , the annual average runoff decreased by 13. 87 m®/s;the temperature increased by 1 °C ,and the annual
average runoff of the basin decreased. At 7. 91 m®/s,the temperature decreased by 1 ‘C,and the annual av-
erage runoff increased by 8. 76m®/s. In the context of climate change,it is necessary to consider the com-
bined effects of precipitation changes and temperature changes,and to rationally optimize the land use lay-
out to address the various problems brought about by climate change.

Key words SWAT model;upstream of Hailar River;runoff change;climate change;land use change



