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Abstract:[ Objective ] This study reveals the contribution of multi-system comprehensive evaluation of water
and soil suitability of water and soil resources to regional development, clarifies the suitability evolution of
coordinated development of water and soil resources in Ningxia, and identifies the influence factors of regional
carrying capacity of water and soil resources. [ Methods] A comprehensive evaluation system of resources,
ecology., and social economy in Ningxia was built up. An entropy weight TOPSIS model, a coupling coordi-
nation degree model and a gray correlation degree model were used to evaluate the dynamic changes and coor-
dinated development of water and soil resources in Ningxia in the past 20 years (2001-—2020) and analyze the
change rules of influencing factors. [ Results| The suitability of water and soil resources in Ningxia had a
trend from poor to good level and is currently at a high-quality level (0.883). The degrees of coupling and

coordination between the sub-systems had increased from a serious imbalance (0.159) in 2001 to a high-quality
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coordination (0.946) in 2020. The resource evaluation system (0.729) had a higher correlation in the evalua-

tion of the suitability of water and soil resources among the sub-systems and social evaluation system

(0.721). [Conclusion] The coordinated development of sub-systems reflects the overall suitability of soil and

water resources in Ningxia. In the future, more attention should be paid to the key factors in the social

system, and the development and utilization of soil and water resources should be rationally allocated.

Keywords: suitability of soil and water resources; entropy weight TOPSIS; coupling coordination degree;

grey correlation degree; Ningxia
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Table 2 Criteria for judging land use performance
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Fig. 1 Comprehensive evaluation on the suitability of
water and soil resources in Ningxia
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Fig. 2 Resource, ecological, social and economic system evaluation of the suitability of

water and soil resources in Ningxia from 2001 to 2020
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Fig. 4 City-level coupling coordination degree of water and soil resources suitability system
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Table 4 Coupling coordination degree of water and soil

resources suitability system in Ningxia (2001—2020)
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Table 5 Evaluation suitability of water and soil resources in

Ningxia index grey relational degree ranking
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Fig. 5 Heat map of grey relational degree of

evaluation subsystems (2001—2020)
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Table 6 Evaluation suitability of water and soil resources in Ningxia index ranking by period of grey correlation

2001—2005 4F 2006—2010 4F 2011—2015 4F 2016—2020 4F 2001—2020 4F
HE# WM SRR WM I QR WM SCHRRE WM I QR WM I QR
1 Cs 0.754 Cio 0.857 Cy; 0.720 C, 0.765 Cio 0.873
2 C, 0.719 C; 0.801 C, 0.699 C, 0.758 C; 0.718
3 Cio 0.705 C, 0.682 Cy 0.670 Cuo 0.668 Ci 0.652
4 Cy 0.654 Cy 0.670 Cus 0.660 Cu 0.647 Cy 0.651
5 Ci, 0.653 C, 0.616 Cs 0.645 Cy 0.630 Ciy 0.633
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