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Modeling of bilateral joint regulation of basin—-wide water resources supply and demand

WANG Zongzhi1 , YE Ailingl , LIU Kelin', JIN Juliang2
(1. State Key Laboratory of Hydrology—Water Resources and Hydraulic Engineering
Nanjing Hydraulic Research Institute, Nanjing 210029, China;
2. College of Civil Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: A model of bilateral joint regulation of basin-wide water resource supply and demand is put for-
ward focusing in the problems of separated water demand and supply, and weak bond of allocation and reg-
ulation in conventional water resource allocation, which barely supports the strict basin water resource man-
agement. In terms of water demand, an optimal model of crop pattern and irrigation is established based
on a function of water and benefits considering constraints of water and land resources. In terms of water
supply, a two—stage allocation—-regulation—combined and simulation—optimization—based modeling approach is
used to develop the multi-water-resource allocation and reservoir operation model. The water demand de-
rived from the former optimal model and the water supply derived from the latter model are coupled and de-
composed to establish the integrated model and implement the joint control of water demand and supply.
The integrated model is applied in the Nansi Lake Basin and the optimal water allocation scheme, crop pat-
terns and operation rules of upper and lower Lakes are obtained based on the model, which reveals the rea-
sonability of the model. The results under the dry condition and normal condition show that the water pro-
duction efficiency of irrigation water increased 0.70 yuan/m’ and 0.63 yuan/m’ respectively; the guarantee
rate of domestic and industrial water supply remained at 95%, and the rate of ecological and agricultural
water supply increased from 53% to 71% and 67% to 75% respectively.

Keywords: water resource management; reservoir operation; bilateral water supply and demand; crop pat-

tern; Nansi Lake Basin
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