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Fig. 1 Sketch map of the Shule River Basin
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Tab. 1 Basic data summary used in the study
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Fig. 2 Spatial pattern of annual average water yield

in the Shule River Basin during 2001—2015
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Fig. 3 Box plots of driving force in the Shule
River Basin during 2001—2015
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Tab. 2 Detection results of driving factor interaction in Shule River Basin
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Fig. 4 Factor interpretation of different geographic

zones in the Shule River Basin
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Fig. 5 Factor interactive interpretation of different geographic

zones in the Shule River Basin
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Fig. 6 Factor interpretation of different land use in the Shule

River Basin
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Fig. 7 Factor interactive interpretation of different

land use in the Shule River Basin
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Driving force analysis of water yield in inland river basins of arid areas
based on geo-detectors: A case of the Shule River

ZHENG Xu', WEI Le-min*, GUO Jian-jun’, ZHOU Yan-yan',
CHEN Guan-guang', YUE Dong-xia*

(1 College of Earth and Environmental Sciences, Lanzhou University, Lanzhou 730000, Gansu, China;
2 Key Laboratory of Desert and Desertification, Northwest Institute of Eco-Environmental and Resources,
Chinese Academy of Sciences, Lanzhou 730000, Gansu, China)

Abstract: Defining the driving factors of water yield in arid areas can provide a scientific basis for regional water
resources optimization and sustainable development. In this paper, the InVEST model and geo-detectors were used
to explore the spatial distribution of the average annual water yield in the Shule River Basin, Gansu Province, China
and the driving forces at different spatial scales in 2015, based on the MODIS vegetation index, HWSD soil dataset,
and meteorological data. Results show that the average annual water yield of the Shule River Basin was in an order
of south > north > middle. At the basin scale, the dominant driving force of the spatial pattern of water yield is
precipitation. The interaction of slope and precipitation is the most significant for water yield. At the regional scale,
the dominant interpretation factors in the southern Qilian Mountains, northern Ma Zong mountains area, and the
central plains are precipitation, human disturbance intensity, and precipitation, respectively. Most significant factor
interaction is between human disturbance intensity and other factors. In different land uses, the slope in cultivated
land is the dominant driving force, while precipitation of other land types is the main influencing factor of water
yield. The interaction between precipitation and other factors in various categories has greatly enhanced the single
factor driving force. Therefore, the research at the multi-scale driving mechanism of water yield in arid regions is
crucial to the sustainable management of regional water resources.

Key words: water yield; InVEST model; geo-detector; Shule River Basin



