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Abstract

To explore the evolution trends of surface runoff in the Shahe River Basin under climate change and
its impacts, we used daily meteorological and hydrological data from 1960 to 2020 in the Shahe
River Basin. We employed a statistical analysis method to compare and analyze the trend and ab-
rupt changes in precipitation, temperature, and runoff in the basin. Additionally, we established a
multi-period SWAT (Soil and Water Assessment Tool) model for the Shahe River Basin, considering
land use data for five periods in 1980, 1990, 2000, 2010, and 2020. We set different climate change
scenarios according to the future trends to analyze the response of runoff in the Shahe River Basin
to climate change. The research results indicate: 1) The SWAT model demonstrates good applicabil-
ity in simulating runoff in the Shahe River Basin, with correlation coefficients (R?) above 0.6 during
the calibration and validation periods, Nash-Sutcliffe efficiency coefficients (Ens) above 0.5, and rel-
ative errors (Re) within +25%. 2) Over the past 61 years, the temperature in the Shahe River Basin
showed a significant upward trend, with a less pronounced decrease in precipitation, while observed
runoff exhibited a significant decreasing trend. 3) Simulations under different climate change scena-
rios revealed that runoff in the study area is positively correlated with precipitation and negatively
correlated with temperature. Runoff is more sensitive to changes in precipitation than to changes
in temperature.
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Figure 1. Geographical location of Shahe River Basin
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Figure 2. Measured and modelled monthly runoff values for five periods calibration and validation periods
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Figure 3. Interannual trend variation characteristic maps of precipitation and
temperature at different stations in the Shahe River Basin
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Figure 6. Runoff change trend, M-K mutation test, and cumulative ano-

maly value in the Shahe River Basin
E 6. WAREERETHIES . M-KRTWKRE ., RRABEFE

DOI: 10.12677/ag.2024.141002 24 HuERR} =1V


https://doi.org/10.12677/ag.2024.141002

e G

Table 2. System result data of standard experiment
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Table 3. Change rate of runoff under different climate change scenarios in the Shahe River Basin
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