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Research on spatial balance assessment and regulation of water resources in the Dawen River Basin of Jinan City//
Li Yiyang', Liu Xuan'?, Yang Rongxue'”, WANG Hongrui', Zhang Li', Li Xiaojun® ( 1. College of Water Sciences,
Beijing Normal University; 2. China South-to-North Water Diversion Corporation Limited; 3. Jinan Water Conservancy
Engineering Service Center)

Abstract: In response to the problems of low water resources allocation efficiency and mismatching between water resources
utilization and industrial structure in the Dawen River Basin, based on the principle of spatial balance, an analytical
framework coupling the input-output model with the system dynamics model was constructed from two dimensions, i.e. , the
matching between water resources and industrial sectors and the balance of spatiotemporal distribution. The intersectoral
virtual water flow patterns were quantitatively identified, and the spatial balance level under multiple objectives was
comprehensively evaluated. Through multi-scenario simulation, the water resources spatial balanced development path was
revealed. The research shows that from 2012 to 2017, the direct water consumption coefficient and complete water
consumption coefficient of all industries in the Dawen River Basin of Jinan City exhibited downward trends. There is room for
improvement in the direct and indirect water use efficiencies of industries, including agriculture, forestry, animal husbandry
and fishery, mining, and food and tobacco industries. The industrial structure of the basin has shifted from being dominated
by agriculture and traditional industries to being led by the tertiary industry. Except for 2014 and 2015 when the water
resources balance level was at a generally unbalanced state, the basin as a whole was in a relatively balanced state. The
development scheme for new water sources can significantly reduce the water load coefficient and improve the water-soil
matching coefficient, and the water-saving level improvement scheme can effectively improve the water use efficiency. The
Dawen River Basin should prioritize the reduction of high-water-consuming and low-value-added industries, increase the
proportion of services and high-tech industries, jointly achieving ecological protection and green development at the basin
scale.

Key words: industrial matching; spatial equilibrium; input-output; virtual water; system dynamics; the Dawen River
Basin
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Fig.3 SD model flow diagram of water resources spatial equilibrium

- 120 -



F1 2012—2017 E&FF IV RAKEREE

Table 1 Water use coefficients for various industries from 2012 to 2017
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Fig. 4 Inter-industry virtual water flow chart
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