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North China Plain is one of the world most 
concerned region of groundwater depletion

Dalin et al., 2017, Nature

Rodell et al, 2018, Nature 557



Groundwater 
depletion
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Groundwater overuse: 
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Limiting groundwater abstraction

• Largely reduce groundwater use for city and rural 
domestic purpose.

• Cutting the plantation of high water consumptive 
winter wheat by 50,000-15,000 ha annual with 
governmental subsidy. 

• Increasing water use from Yangtze River
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1. South to North Water Transfer Projects

Middle route: total investment: 208 billion RMB Yuan.
Water delivery: 9.5 billion per year. 
Total water delivered : 23 km3 to Beijing-Tianjin-Hebei area since 2015.  



Haihe Catchment：



Science 24 Aug 2018: Vol. 361, Issue 6404, pp. 748-750
DOI: 10.1126/science.aat9314

As the biggest water user, effect of reducing 
wheat plantation



Kang et al. 2017
Gong et al. 2018

2. Agricultural Water saving
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Zhou et al. 2021, Agri Water Manage



Evapotranspiration changes：



ET trend in 2001-2019 ET Significance（P<0.05）

Is ET increasing ?



Wheat ET is decreasing.



NDVI & GPP changes in four typical regions
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ET trend in irrigated field and non-irrigated fields. 

 ET in agricultural regions is still increasing.
 ET in central part of the city is increasing but decrease in 

the outside along urbanization.



永定河城市水体

城市水体 滹沱河



3. Groundwater ?

1974

2004 deep aquifer2004 shallow aquifer



Simple crop pattern needs large efforts to 
remain a sustainable groundwater use.

Present wheat plantation decrease, ranging from 50,000 ha to 150,000 ha  will not 
likely solve the groundwater depletion problem. 

Ren et al, 2021, SERRA



But Beijing’s area is only 6300 km2, while Hebei Plain is 81,459 km2.
13 times of Beijing’s area, water is only 3 times. 



Observed groundwater level decline (1975-2020) 
in Luancheng Experimental Station. 



Groundwater Storage Changes from GRACE data for the Hebei Plain

Precipitation & GWSC Ma et al., Draft paper.

Groundwater storage in the North China Plain



Conclusions

Crop adjustment, replacing groundwater by Yangtze 
River water for domestic and industrial use, less 
vegetation water use driven by urbanization, and 
relatively high rainfall is beneficial for regional 
groundwater. 
However in the whole NCP, ET is still increasing slightly.
In general, groundwater decline has been greatly slowed 

down, but stabilization looks not yet confirmed.



Thanks for your attentions.


