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Abstract: The Yellow River Basin is an important ecological barrier in China. With the increasing interference of human
activities, the ecological problems of the Yellow River Basin have received more attention from the academic community. On
April 1, 2023, the Yellow River Protection Law of the People’s Republic of China was formally implemented, which
explicitly required to strengthen the synergistic management of the Yellow River’s water resources, water environment, and
water ecology in order to realize the harmony between human and nature. It is of great significance to study water
conservation service function to promote ecological protection and high-quality development in the Yellow River Basin. Based

on the InVEST model, this study quantitatively evaluated the water conservation service function of the Yellow River Basin
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from 1980 to 2020. We analyzed the spatial distribution pattern of the water conservation service function by the spatial
autocorrelation and analyzed the factors affecting change of the water conservation service function via geographical detector.
The results showed that; (1) the water conservation volume of the Yellow River Basin from 1980 to 2020 ranged from
17486.39 million m’ to 37845.38 million m’, with the averagely annual water conservation volume of 26504.75 million m’.
The multi-year average water conservation volume of the grassland and forestland accounted for 52.94% and 24.27% of the
total water conservation volume in the Yellow River Basin, respectively. A higher distribution pattern in the upstream and
downstream regions and a lower distribution pattern in the middle reaches were presented. (2) The global Moran index was
0.875, indicating that the spatial distribution of water conservation service in the Yellow River Basin showed aggregation
distribution, which was dominated by low-low aggregation and high-high aggregation. (3) From 1980 to 2020, the order of
average water conservation amount of different land types was shrubbery>forest land>high cover grassland>other forest land>
medium cover grassland >low cover grassland >dry land > construction land >unused land > paddy field > water area. (4)
Precipitation was the main driving factor affecting water conservation in the Yellow River Basin. The interaction between
precipitation and land use significantly enhanced the explanatory power of spatial differentiation of water conservation service
functions in the Yellow River Basin. The results could provide an important reference for the ecosystem management and
high-quality development of the Yellow River Basin. Regarding the uncertainties of the methodology and model, research on
parameter localization should be strengthened. More social and economic factors should be taken into account such as

population and GDP in the future.

Key Words: Yellow River Basin; water conservation; InVEST model ; spatial autocorrelation; geographical detector
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Fig.1 The geographical location of the Yellow River Basin
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Fig.2 Water yield and water conservation of the Yellow River Basin from 1980 to 2020
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Fig.3 Time variation of water conservation capacity in the Yellow River Basin from 1980 to 2020
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Fig.4 Spatial distribution of water conservation amount in the Yellow River Basin from 1980 to 2020
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Table 2 Annual land type area and water conservation function in the Yellow River Basin
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Fig.6 Spatial variation characteristic of water conservation services in the Yellow River Basin from 1980 to 2020
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Table 3 Explanatory power of various factors on spatial distribution of water conservation in the Yellow River Basin from 1980 to 2020

G0 Rk 31193 Y 533 A
Year Precipitation Evapotranspiration Elevation Slope Land use type
1980 0.472 0.308 0.247 0.072 0.146
1990 0.524 0.158 0.133 0.042 0.129
1995 0.524 0.352 0.342 0.062 0.122
2000 0.398 0.238 0.229 0.075 0.173
2005 0.547 0.453 0.426 0.101 0.152
2010 0.410 0.391 0.327 0.112 0.197
2015 0.389 0.414 0.285 0.091 0.167
2020 0.488 0.228 0.217 0.097 0.193

0.19347 - FHuFl A
0.09713 0.26697 - ¥
021748  0.36496 | 0.50889 - R

0.2277 0.36249 0.27494 0.46829 - ZRHIK

0.48827 0.58331 [k

Pk R [ Yo hHRIHZER

7 EiAE 2020 FEXEFLEEREN

Fig.7 Interactive explanatory power of various factors in the Yellow River Basin in 2020
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