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Ecological restoration projects in 

China 

(Lu  et al., 2018 PNAS) 

(Chen  et al., 2019 Nat Sustain) 

  six key national ecological 

restoration projects  

  ∼16% of the country’s land area 

   China contribute ∼ 25% of the world  

Greening 

 

since the late 1970s 



(Li  et al., 2016, Sci. Total Environ) 

More evapotranspiration from restored 

vegetation is the primary reason for the 

reduced runoff index. 

China's Loess Plateau 

Impact of Ecological Restoration Project on Water Resources  

Mu Us Sandy Land 

The estimated recharge rates beneath the 

plantations represent reductions from 33% 

to 90% relative to the surrounding bare 

sandy land (50–54 mm/year). 

(Huang  et al., 2020 JGR Atmospheres) 



(Xi  et al., 2022 Nat Commun) 

 Afforestation affects regional 

ecohydrological processes 

 The drier the area, the greater the loss 

of water resources 

Impact of Ecological Restoration Project on Water Resources  



Framework 



Variations of Climate in Inner Mongolia Plateau 



Variations of Forest Land in Inner Mongolia Plateau 

 The forest coverage rate in China increased from 12%~ to 23%~ in 1962-2018 

 Inner Mongolia forest area  covers 14%~ of China 

 The forest coverage rate in Inner Mongolia  increased from 18%~ to 22 %~in 2000-2020 

 The afforestation area in Inner Mongolia was 5.37×104 km2 in 2000-2020 

China China Inner Mongolia Inner Mongolia 



Ecological Risks Arising for the Afforestation 

Ecological risk 

Water Resource Safety Index:  

WSI=lg
𝑤𝑎𝑡𝑒𝑟 𝑠𝑢𝑝𝑝𝑙𝑦 𝑒𝑐𝑜𝑙𝑜𝑔𝑖𝑐𝑎𝑙 𝑤𝑎𝑡𝑒𝑟 𝑟𝑒𝑞𝑢𝑖𝑟𝑒𝑚𝑒𝑛𝑡  

Hypothesis : only precipitation supply 

Water Balance 

ET：Artificial forest ＞ Natural forest 



Variations of Groundwater in Inner Mongolia 

Shallow Groundwater Depth 

(Lu  et al., 2018 J. Clean. Prod) 

West Liaohe Plain-WLP  

Hetao Plain-HP  

Tumochuan Plain-TP 

Ordos Plain-OP  



Future Ecological Risks to Afforestation 

“Carbon peak and Carbon neutrality” 

“Striving achieve 26% of the country's forest coverage by 2035” 

 Void afforestation in arid and semi-arid areas 

 A wetter climate in the future may mitigate the 

ecological risks posed by afforestation 



Conclusion 

 The afforestation area in Inner Mongolia was 

5.37×104 km2 in 2000-2020 

 Afforestation in arid and semi-arid areas leads to the 

reduction of water resources.  

 Afforestation reduces water resources in the study 

area by 0.76×108m3/year 

 ~30% of afforestation areas are high risk, ~45% low 

risk and ~25% low security 




