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Study on spatiotemporal evolution and future prediction of water resources value in the Yellow River Basin//Wu
Zheng' , Zhang Jinyi*, Li Jiawen™’ | Tian Guiliang '***( 1. School of Economics and Finance, Hohai University; 2. Business
School, Hohai University; 3. Division of Geography and Tourism, KU Leuven; 4. Yangize Institute for Conservation and
Development, Hohat University)

Abstract: To scientifically assess water resources value in the Yellow River Basin and support refined management and
high-quality development, from a dynamic perspective, this study used a value index to represent water resources value and
analyzed its spatiotemporal evolution trend. By applying the Geodetector (GD) to identify driving factors and using genetic
algorithm (GA) to optimize key parameter of the XGBoost model, a GD-GA-XGBoost model was constructed and used to
predict water resources value in the Yellow River Basin from 2022 to 2026. The results show that water resources value
exhibits significant spatiotemporal differentiation. Temporally, it follows an inverted U-shaped trend characterized by
growth, stabilization, and then declining. Spatially, upstream areas maintains consistently high water resources value,
dominated by high-high clustering; midstream areas first rise and then decline, with diverse clustering patterns;
downstream areas generally have relatively low water resources value, primarily characterized by low-low clustering. Water
resources supply factors, such as annual precipitation, mean elevation, and mean slope, consistently play dominant roles.
While demand-side factors initially show limited explanatory power but gradually increase in influence, with multi-factor
interactions undergoing dynamical changes. Predictions indicate an overall downward trend in water resources value from
2022 to 2026, suggesting potential alleviation of future water resources supply-demand conflicts.

Key words: water resources value; value index; fuzzy comprehensive evaluation; Geodetector; GD-GA-XGBoost model;
the Yellow River Basin
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Fig.1 Overview of study area
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Table 1 Classification standards for evaluation indicators of water resources value in the Yellow River Basin
s ¢ /m’ - .f;//ka) ; 4 (}551;12) Com’  C/%  Cy/TITE  Co/m®  Cp/m’  C/%  Cp/m’ C
= 150 15 0.25 0.10 1000 800 10 10 55 500 55 5 0.8
B 250 20 0.35 0.20 800 700 20 8 45 400 45 10 0.7
4 400 35 0.45 0.35 600 600 30 6 35 300 35 20 0.6
BAK 600 60 0.55 0.45 500 500 40 4 30 200 25 35 0.4
1% 1200 80 0. 65 0.55 350 300 100 2 20 100 10 50 0.2
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Fig.3 Indicator system of driving factors for
spatiotemporal differentiation of water resources value
in the Yellow River Basin
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Fig.7 Spatial distribution of water resources value index from 2011 to 2021
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Table 2 Results of global auto correlation analysis of

water resources value index from 2011 to 2021

ARGy AR AR Z{H Py
2011 0.3513 3.7185 0. 0002
2012 0.2034 2.2556 0.0241
2013 0.2391 2.6354 0.008 4
2014 0.0915 1.1106 0.2667
2015 -0.0304 -0.1127 0.9102
2016 0.1077 1.2814 0.2000
2017 0.2251 2.4806 0.0131
2018 0.3370 3.6055 0.0003
2019 0.2233 2.4351 0.0149
2020 0.3816 4.0597 0

2021 0.607 1 6.3134 0
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Table 3 Explanatory power of different influencing factors on spatiotemporal differentiation of water resources value

Ay R X2 RE] Xq Xs X6 X7 X8 X9 10 1 12 13
2011 0.399™ 0.298" 0.263"° 0.206 0.063 0.375™ 0.222 0. 140 0.173 0.092  0.242 0.324" 0.250
2013 0.313™ 0.329" 0.475™ 0.269 0.181 0.296" 0.208 0.366 " 0.205 0.115 0.076 0.188 0.241
2015 0.237 0.232™ 0.264" 0.238 0.280" 0.148 0.168 0. 185 0.234 0.188 0.248 0.256 0. 130
2017  0.388™ 0.267 0.289 0.302" 0.111  0.229 0.168 0.275 0.244 0.208 0.152 0.214 0.163
2019  0.362™ 0.252 0.368 0.439™ 0.193 0.178 0.217 0. 198 0.270 0.131 0.160 0. 166 0.070
2021 0.678™ 0.560™ 0.205 0.288™ 0.225 0.335™ 0.296" 0.340™ 0.414™ 0.269  0.187 0.157 0.511™

W0 N RS 10% 5% F1 1% 1 B 2 K ARG R
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Fig.8 Explanatory power of influencing factor interaction effects of water resources value
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Fig.9 Comparison of actual and predicted water resources value index for 30 prefecture-level cities in the Yellow River Basin
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Fig. 10 Spatial distribution of predicted water resources value index from 2022 to 2026
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