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Spatiotemporal differences and scenario prediction of water resources carrying capacity in Henan section of Middle
Route of the South-to-North Water Diversion Project//Su Zhaoxian', Chen Jiachuan®, Chen Jihao’, Fu Hao®, Ding
Xinrui®( 1. School of Public Administration, North China University of Water Resources and Electric Power; 2. Development
Research Center of the Ministry of Water Resources; 3. College of Humanities and Development Studies, China Agricultural
University ; 4. School of Business and Management , Yellow River Conservancy Technical University; 5. School of Politics and
Public Administration, Soochow University)

Abstract: To identify the water resources carrying capacity level of the water-receiving area in Henan section of Middle
Route of the South-to-North Water Diversion Project, an evaluation index system for water resources carrying capacity was
established based on the driving force-pressure-state-impact-response ( DPSIR ) framework. The improved vertical-and-
horizontal scatter degree method and spatial autocorrelation model were adopted to quantitatively measure the spatiotemporal
evolution characteristics of water resources carrying capacity in the study area from 2014 to 2023. Furthermore, the system
dynamics(SD) method was applied to simulate the changing trends of water resources carrying capacity under different
scenarios. The results show that the water resources carrying capacity in the Henan section of Middle Route of the South-to-
North Water Diversion Project exhibits a spiral upward trend, and the overall variation trend of the five subsystems( driving
force, pressure, state, impact and response) is basically consistent with that of water resources carrying capacity. The
waler resources carrying capacily of each city is concentrated in three states:weak bearable, critical and overloaded. The
spatial distribution pattern has evolved from strong in the south and weak in the north to strong in the interior and weak in
the periphery, with the regional spatial difference continuously narrowing. The comprehensive ranking of water resources
carrying capacity under different scenarios from high to low is as follows: comprehensive development scenario,
environmental protection & water-saving scenario, status quo continuation scenario, and economic development-oriented
scenario.

Key words: water resources carrying capacity; Henan section of Middle Route of the South-to-North Water Diversion
Project; improved vertical-and-horizontal scatter degree method; system dynamics
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Fig.1 Overview of study area
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Fig.2 Flow chart of water resources carrying capacity in water receiving area
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Fig.4 Spatial distribution of water resources carrying capacity in water receiving area
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Fig.5 Trends of main indicators for water resources carrying capacity system in water receiving

area under different scenarios
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Table 3 Water resources carrying capacity level in

water receiving area under different scenarios

P KBRS K

T i 2 i3 3 i 4
2023 0.5909 0.5909 0.5909 0.5909
2024 0.5589 0.5428 0.6020 0. 6085
2025 0.5725 0.5790 0.6170 0.6225
2026 0.5860 0.5710 0.6295 0.6390
2027 0.6295 0.5420 0.6395 0.6555
2028 0.6305 0.5720 0.6545 0. 6645
2029 0.6765 0.5435 0. 6640 0.6808
2030 0.6585 0.5595 0.6768 0.6848
2031 0.6880 0.5685 0.6925 0.6905
2032 0.6915 0.5505 0.7155 0.7218
2033 0.7450 0.5778 0. 6685 0.7750
2034 0.7690 0.6095 0.8195 0.8228
2035 0.7425 0.6288 0.8525 0.8725
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