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Abstract In order to scientifically measure regional water resources carrying capacity and study sustainable

utilization of water resources, Inner Mongolia Region was taken as the case and the modeling platform of
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Vensim was used to construct a regional water resources supply and demand system based on system
dynamics theory. Considering resources, environment and economy, this study simulated four scenarios,
namely, the quo scenario, economic development scenario, saving and green low-carbon scenario,
technological innovation scenario from 2020 to 2025. AHP and entropy weight combinational method were
adopted to predict the water resources carrying capacity index value and identified factors affecting water
resource carrying capacity through sensitivity analysis. The results showed that: 1) The technological
innovation scenario effectively decreased industrial and domestic water demand with a total water
consumption of 21. 693 billion m®. The saving and green low-carbon scenario mainly saved agricultural and
domestic water with a total water consumption of 21.701 bilion m®. The quo scenario had a total water
consumption of 22. 026 billion m®, while the economic development scenario had the largest water resource
consumption with a total water consumption of 22. 575 billion m®. 2) The water resource carrying capacity
index under technological innovation scenario was the highest, which was an important development
direction in the field of water resource utilization in Inner Mongolia Autonomous Region. The saving and
green low-carbon scenario as well as quo scenario took next places. The index of the economic
development scenario was the lowest and the utilization of water resources was unsustainable. 3) The main
factors affecting water resource carrying capacity were power generation, precipitation, planting area of
various crops and green planting. The main reasons were the small proportion of non-fossil energy power
generation, the wide scale of crop planting industry, the high water consumption per unit area for crop and
the high water demand for green planting. Therefore, the optimization of energy utilization structure, water-
saving in planting, water reprocessing and other technological innovations as well as low-carbon
conservation measures are effective to improve the carrying capacity of water resources in Inner Mongolia
Autonomous Region.

Keywords water resources carrying capacity; system dynamics model; scenario simulation; factors; Inner

Mongolia Autonomas Region
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Fig. 1 Spatial distribution of average annual precipitation from 2016 to 2020 in Inner Mongolia
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Table 1 Variations and equations of water resources system dynamics model in Inner Mongolia
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Table 2 Water consumption results of system dynamics error test %
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Table 4 Weight of Water Resources Carrying Capacity Evaluation Index in Inner Mongolia
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Fig. 4 Changes of water consumptions in different scenarios
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