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Impacts of (Qimate Change and LUCC on Hydrological Processes in the Gulang River Basin
ZHANG Larr ying, PANG Bo, XU Zong xue, HE Rui

(Key Laboratory of Water and Sediment Science, Ministry of Education,
Collegeof Water Sciences, Beijing N ormal University, Beijing 100875, China)

Abstract: Assessment of climate change and land use/ cover changes (LUCC) on hydrological processes is essential for the sus

tainable development of water resources, especially in the arid/ semr arid regions with limited w ater supplies. T he Soil and Water

Assessment Tool (SWAT) was used as a distributed hydrological model to quantify the effects of climate change and LUCC on

seasonal variation of surface runoff and evapotranspiration in the Gulang River basin. The results suggested that the variation of

precipitation and t em perature is the major reason for the variation of evapotranspiration and surface runoff. Surface runoff is

more sensitive to precipitation than temperature whereas temperature has a greater impact on evapotranspiration with an obvi

ous seasonal variation. Moreover, LUCC can result in the variation of evapotranspiration and surface runoff as well. T he increas

ing of forest or grass land can increase evapotranspiration but decrease surface runoff, the increasing of agricultural land can de

crease evapotranspiration and surface runoff, and the increasing of rural residential area or bare land can increase both evapo

transpiration and surface runoff significantly.
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Fig. 1 Location of gauge and meteorological

stations in the Gulang River basin
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Table I The setup of climate change scenarios
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Table 2 The setup of land use change scenarios
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i 33.77 29.60  29.85 2.90 3.88
52 19. 51 43.86  29.85 2.90 3.88
553 19.51 29.60  44.11 2.90 3.88
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1E5 0. 00 93.22 0. 00 2.90 3.88
156 0. 00 0. 00 93.22 2.90 3.88
557 93.22 0. 00 0. 00 2.90 3.88
HE8 0. 00 0. 00 0. 00 96. 12 3.88
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Fig.2 The simulated results of mean evapotranspiration
and surface runoff under different precipitation

scenarios: (a) evapotranspiration; (b) surface runoff
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Fig.3 The simulated results of mean evapotranspiration
and surface runoff under different tem perature scenarios:

(a) evapotranspiration; (b) surface runoff
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Fig.4 The simulated results of mean evapotranspiration
under different land use scenarios:

(a) ratio of change; (b) amount of change
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Fig.5 The simulated results of mean surface

runoff under different land use sceanrios:

(a) ratio of change; (b) amount of change
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