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Abstract. Problems with water resources restrict the sustainable development of a city 

with water shortages. Based on system dynamics (SD) theory, a model of sustainable 

utilization of water resources using the STELLA software has been established. This 

model consists of four subsystems: population system, economic system, water supply 

system and water demand system. The boundaries of the four subsystems are vague, but 

they are closely related and interdependent. The model is applied to Zhengzhou City, China, 

which has a serious water shortage. The difference between the water supply and demand 

is very prominent in Zhengzhou City. The model was verified with data from 2009 to 2013. 

The results show that water demand of Zhengzhou City will reach 2.57 billion m
3
 in 2020. 

A water resources optimization model is developed based on interval-parameter two-stage 

stochastic programming. The objective of the model is to allocate water resources to each 
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