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Abstract: The South-to-North Water Transfer Project plays an important role in guaranteeing the sustainable 
development of economy and society in North China. The first phase of the middle route of the South-to-
North Water Transfer Project (m-SNWTP) has been running safely in the past three years, and the dispatched 
water amount is increasing. This paper mainly describes the water operation of the m-SNWTP and the 
groundwater protection in the water-receiving areas. Up to the end of June 2018, more than 1.4×1010 m3 water 
had been supplied to the m-SNWTP benefited regions, including 8.65×108 m3 environmental water. In 
addition, the m-SNWTP provides water source guarantee for the environment restoration. Over 1.326 ×109 
m3 overexploited groundwater has been reduced in the urban areas of the water-receiving areas, and the 
continuous decline of groundwater level has been effectively curbed. 

1 Introduction 
China is a country short of water resources. Although the 
total amount of water resources reaches about 2800 billion 
cubic meters, water resources per capita is only 1/4 of the 
world average due to the large population in China. 
Meanwhile, water resource is unevenly distributed in both 
space and time, and it is incompatible with population, 
cultivated land and economic development [1]. Therefore, 
appropriate allocation of limited water resources is an 
important issue for sustainable development. According to 
the studies on this issue for several decades, the South-to-
North Water Transfer Project (SNWTP) that diverts water 
from the Yangtze River to the North China is proposed [2]. 

The Yangtze River is the largest river in China with an 
average annual runoff of about 960 billion cubic 
meters.94 % of water from the Yangtze River flows into 
East China Sea, so it is possible to divert some water from 
the Yangtze River basin to alleviate the water shortage in 
North China. With 50 years survey, design and research, 
three diversion areas in the upper, middle and lower 
reaches of the Yangtze River have been designed. The 
three routes were proposed, namely the east, the middle 
and the west routes. The middle route was fully operated 

on December 12, 2014[3-6]. This paper mainly describes 
the water dispatching situation since the operation of the 
middle route of the South-to-North Water Transfer Project 
(m-SNWTP) and the groundwater protection in the 
corresponding water-receiving areas (WRA). 

2 The water operation of m-SNWTP 
The m-SNWTP gets water from Taocha intake of 
Danjiangkou reservoir and passing through four provinces 
and cities, namely Henan province, Hebei province, 
Beijing and Tianjin. The total length of the main water 
transportation is 1277 km, and the canal to Tianjin is 155 
km (Figure 1). The key of the scheme is to solve urban 
water short-ages of over 20 medium and large cities. 
Besides, the ecological and environment water and 
agricultural water uses along the line is also taken into 
account[7-8]. 

In the planning of the m-SNWTP, the water supply of 
the middle and lower reaches of Danjiangkou reservoir 
and the WRA were adjusted, and it was concluded that the 
recent average adjustable water amount is 9.7×109 m3 and 
the effective adjusted water amount is 9.5×109 m3. The 
average annual water distribution and proportion of the 
provinces (cities) in WRA are shown in Table 1. 
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Figure 1. The location of the m-SNWTP 

Table1. The average annual water distribution and proportion in the various WRA 
province (city) Water account / 108 m3 Proportion / % 

Henan 37.7 39.7 
Hebei 34.7 36.6 

Beijing 12.4 13.0 
Tianjin 10.2 10.7 

total 95.0 100.0 

The first phase of the m-SNWTP has been running 
safely in the past three years. The actual water diversion 
volume of each WRA at water diverting outlets is showed 
in Figure 2. It can be seen that the dispatched water 
amount is increasing. Henan province consumes the most 
water, while Hebei province has the least amount of water 

consumed due to the progress of supporting projects. Up 
to the end of June 2018, more than 1.4×1010 m3 water had 
been supplied to the m-SNWTP benefited regions, 
including 8.65×108 m3 environmental water. The m-
SNWTP provides water source guarantee for the 
environment restoration. 
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Figure 2. The water diversion volume of each WRA at water diverting outlets 

3 The groundwater protection in WRA 
The overexploitation of groundwater in the WRA is 
serious. The current overexploited amount is nearly 
7.2×109 m3 in the WRA of m-SNWTP, and the distribution 
of groundwater overexploitation is wide. The 
overexploitation has seriously damaged the ecological 
environment of the WRA, and has caused a series of 
ecological and environmental geological problems such as 
land subsidence, ground fissures, deterioration of water 
quality and salty water intrusion, which seriously restricts 
the sustainable development of economy and society [9-11]. 
The completion of the m-SNWTP has created favorable 
conditions for the groundwater overexploitation treatment 
in the WRA. 

In 2013, the State Council approved the overall plan 

for reducing overexploited groundwater in the WRA of 
SNWTP, which requires reduce mining actively. The plan 
also clearly pointed out that the annual overexploited 
groundwater in the WRA will be reduced by 2.2×109 m3 
compared with the base year by 2020, and the balance of 
groundwater exploitation and recharge in urban areas will 
be basically realized. The annual groundwater overdraft in 
non-urban areas in the WRA will be reduced by 1.8×109 
m3 compared with the base year by 2025. After the m-
SNWTP operation, the cities in the WRA reduced the 
exploitation of groundwater by replacing water sources 
and adjusting planting structure. Consequently, the effect 
of groundwater recovery was remarkable. Figure 3 shows 
the situation of reduction and completion ratio of short-
term goal in various provinces and cities after the water 
diversion works. 

 
Figure 3. The reduction and completion ratio of short-term goal in the WRA 
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It can be seen that the completion of the reduction goal 
and the situation of water consumption are generally 
consistent. With more water consumption, Henan, Beijing, 
and Tianjin have exceeded their reduction goals, while 
Hebei has not yet completed. However, the annual change 
shows that the reduction of Hebei Province is increasing 
year by year. In generally, over 1.326 ×109 m3 
overexploited groundwater has been reduced in the urban 
areas of the WRA. 

Comparing the results of groundwater monitoring in 
January 2018 and the same period of last year, it can be 
seen that the area of the shallow groundwater level rising, 
stable and declining in the WRA of SNWTP accounts for 
16%, 50% and 34% of the WRA area respectively. The 
rising areas are mainly distributed in the plains south of 
the Yellow River in Henan Province, while the declining 
areas are mainly distributed in Shijiazhuang, Handan and 
Anyang. In general, the continuous decline of 
groundwater level has been effectively curbed. 

4 Conclusions 
The first phase of the m-SNWTP has been running safely 
in the past three years, and the accumulated water supply 
has exceeded 1.4×1010 m3 water. There are 20 large and 
medium cities are benefited. The water supply volume in 
the WRA has been effectively improved, and the water 
quality of residents has been greatly improved. Besides, 
more than1.326 ×109 m3 overexploited groundwater has 
been reduced in the urban areas of the WRA, and the 
continuous decline of groundwater level has been 
effectively curbed. Due to the increase in water supply, 
especially environmental water supply, the river and lake 
ecology has been effectively improved. However, the 
supporting projects in the WRA have not yet been fully 
completed so that the m-SNWTP has not reached the 
planned performance. In the future, it needs to be 
gradually optimized and improved the operation to ensure 
that the project benefits are fully utilized. 
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