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Simulation and optimization methods of integrated use of ground and surface water 
have been used widely to determine operating strategies for regional water supplies. 
But in the studies of the integrated use of ground and surface water in coastal 
irrigation regions absent the investigation of ground water dynamic movement 
aroused by human and natural activities. So introducing the investigation of ground 
water dynamic simulation model into the integrated use of ground and surface water 
system in coastal irrigation regions is signification to the research of the integrated 
use of ground and surface water and sustaining development of irrigation in coastal 
irrigation regions. A coupled model, which can provide a method of the integrated 
use of ground and surface water with avoiding or controlling seawater intrusion, is 
developed to determine optimal water allocation policies for hydraulically connected 
time variant surface and ground water supplies in a hypothetical system. Coupling 
operation between sub-models can make the best use of the existent information and 
resources, and insure the share among parameters and validation each other, as a 
consequence, which increases the precision and efficiency of the integrated use of 
ground and surface water in coastal irrigation regions. 
The main objectives of this paper are to(1) develop a coupled 
simulation-optimization model for ground and surface water supplies by considering 
ground water dynamic movement; (2) apply the coupled model in Weihai irrigation 
demonstration region. The coupled model, maximizing economy net benefit and 
involving three decision variables: growing area of crops, allocation policies of 
ground water and of surface water in each sub-regions, is composed with two 
sub-models. Seawater intrusion is a common water-resources management problem 
in coastal irrigation regions. So one sub-model is ground water dynamic simulation 
model which is calculated by numerical simulation and can simulate ground water 
table with recharge and pump to avoid or control seawater intrusion, and another 
sub-model is optimization model of water demand allocation of crops which is 
calculated by the method of system analysis combined with development 
programming and can optimizes water demand allocation of crops. Use VB6.0 to 
program for the coupled model. The coupled model is used in water saving irrigation 
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region, Weihai city, Shandong province, to demonstrate the effectiveness and 
robustness of  the management model. The results are reasonable and feasible. 
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