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Hulun Lake 
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Problems Over Last Decade 

    1990s vs.   2010 

• A:2300;   <1800 km2 

(>25%) 

• V: 14;      ~5 bn m3  

(>60%) 

• D: ~6-7;    ~2-3 m      

( -4 m) 

• Qin: 1.4;   0.3bn m3/y  

(>80%)                         

 







Water Transfer Project 

 • Multi-million US 

dollar water transfer 

project started from 

2007. 



Objectives 

• To identify key drivers for falling water 

level 

– No major settlement around the lake 

• To develop a modelling tool to manage 

lake water resources 

– For example, management of water account 

transferring from Hailar river   



Data Collection 

Hydro. station: 

– River discharge 

– Rain fall 

– Evaporation 

– Temperature 

– Lake level (to 1980) 

Meteor. station  

– Rain fall 

– Temperature  

– Sunshine  

– Humidity 
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Satellite Altimetry  

 

To reconstruct the lake 

water level after 

discontinuing ground-

based measurements 

from 1980s  



Five-Decade Data 

Cai et al (2016), ADWR 

Water transfer starts 



Key Drivers? 

 ∆𝒉𝒂 𝑷𝒂 𝑬𝒂 𝑹𝒅,𝒂 

Correction 
coefficient 

∆ℎ𝑎  1    

𝑃𝑎  0.34 1   

𝐸𝑎  -0.13 -0.18 1  

𝑅𝑠,𝑎  0.57 0.26 0.01 1 
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Lake Water Basin 

150,000 Km2 



GRACE & Global Land Surface 

Modelling 

Gravity Recovery and Climate Experiment  



Water Balance Approach 



Lake Level Predictions 

2016 



Conclusions 

• The reduction of river discharge was the 

key factor for the lake water decline 

between 2000 and 2010 

• The reduction of river discharge due to 

depletion of soil moisture with watershed 

• The lake water balance model can provide 

useful tool to manage lake water 

resources 

 



Lake Water Quality Issue 



Lake Water Quality 

• No outflow from the 

lake for 15 years 

• Poor water quality of 

Hailar River via water 

transfer project 

• On-going water 

quality research 


