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Abstract. Considering the shortage of water resources in Henan Province ,we draw up an 
intervention program to mitigate water scarcity. The model described in this article is established for 
researches of transporting water from the Danjiangkou reservoir to Henan Province. The water 
movement reduces the uneven distribution of water resources, and increases the amount of available 
water, while it may destroy the balance of the water cycle. We build the VRP (Vehicle Routing 
Problem) model to solve the problem, and use the GA (Genetic Algorithm) to calculate the order and 
the ratio of water movement. 

Analysis 

According to the causes of the shortage of water resources in Henan Province, the physical 
driver of water scarcity in Henan is the amount of available water, and the economical driver is the 
storage and pollution of water. The plan of water movement can benefit both the physical and 
economical scarcity. So we determine the VRP (Vehicle Routing Problem) model to solve the 
problem. 

The Establishment of Model 

We choose a place full of water as the water source to supply water to the cities in Henan. We 
assume the demand water of city ݅ is ݃௜, the facility of water movement from the source can carry 
water ݍ௡ ,which passes ݊ cities, and finally go back to the source. Our goal is to arrange the 
water movement routes reasonably to cover the demand of all cities and make sure the routes is 
shortest.  

The constraint conditions are as follows: 
1. The traffic of facility can’t be more than the maximum of its water carrying capacity. 
2. Each city has only one facility across. 
3. The distance of each route can’t exceed the maximum distance the facility can reach.  
4. The limitation of water demand time must be considered. 
 

The goal of the VRP model is to use the least cost to cover all cities’ water demand. In general, 
the cost of water traffic is proportional to the distance of route. The shorter routes are, the less cost 
is. So we build the VRP model with the goal of least routes distance as below. 
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Substitute the data to the VRP model, after 100 iterations in GA, we obtain the order and the ratios 
as below. 

 
Tab.1 The order and the ratios of water movement 

Number City Ratio Order Number City Ratio Order 
1 Luohe 0.58 11 10 Xuchang 1.09 10 
2 Luoyang 2.01 3 11 Jiyuan 0.34 18 
3 Anyang 2.03 5 12 Zhumadian 1.51 17 
4 Zhoukou 2.83 16 13 Nanyang 3.62 13 
5 Xinyang 2.38 15 14 Sanmenxia 0.63 12 
6 Puyang 2.25 9 15 Jiaozuo 2.01 8 
7 Xinxiang 2.57 7 16 Zhengzhou 2.50 1 
8 Hebi 0.74 6 17 Kaifeng 2.81 2 
9 Pingdingshan 1.44 4 18 Shangqiu 2.20 14 
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