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Simulation and regulation of water allocation for “production-living-ecological”
in the Yellow River Delta by the system dynamics model
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Abstract: In recent years, the population in Yellow River Delta has increased and the economy
and society have developed, but the regional water resources shortage is of prominence. The allo-
cation of “production-living-ecological” water using is beneficial for alleviating water resource
conflicts and promoting high-quality development in the region. By the system dynamics model,
this paper comprehensively considers the influencing factors such as population, economy, ecolo-
gy and so on, and simulates the “production-living-ecological” water using system in the Yellow

River Delta. On the basis of sensitivity analysis, three configuration scenarios are set, which are:
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(Dthe benchmark scenario is set according to the actual situation of the study area in the past 10
years and the expected development trend in the future; @The ecological priority scenario aims to
complete the ecological restoration of 1 million mu of wetland by 2030 and keep the living water
consumption unchanged. @ The water-saving scenario is set to improve the efficiency of water re-
source utilization through various water-saving measures such as increasing the area of water-saving
irrigation and improving the reuse rate of reclaimed water. Finally, suggestions for the optimal
allocation of “production-living-ecological” water using in the study area are put forward. The re-
sults show that: Dunder the benchmark scenario, the supply-demand ratio of water resources is
shrinking from 2020 to 2030, and that the production water consumption in 2030 is about 4 times
the sum of domestic water consumption and ecological water consumption. @Under the ecological
priority scenario, the average annual increase of ecological water consumption is 31 million m?®,
about 52. 1% of the annual production water can not be met, and the supply-demand ratio of wa-
ter resources will reach 0. 69 * 1 in 2030. @ Under the water-saving scenario, the water supply
system can provide a total of 360 million m® of excess water than the benchmark scenario, but it
still can not make up for the water demand gap of ecological construction. Based on implementing
the water-saving policy, it is still necessary to increase the water diversion of the Yellow River
and other inter basin water transfers in order to realize the coordinated and high-quality develop-
ment of “production-living-ecological” water using in the Yellow River Delta.

Key words: system dynamics; “production-living-ecological” water using; water resource alloca-

tion; Yellow River Delta
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Fig. 1 SD flow chart of “production-living-ecological” water using optimal allocation
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Fig. 2 Comparison between simulated and actual values
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