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Mo and Liu , AFM, 2001;Mo et al., JH, 2004; Mo et 
al., EM, 2005; Mo et al., 2017；Liu et al., JH,2021 

VIP (Vegetation Interface Processes) distributed 
eco-hydrological dynamic model 
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1.  Evaluation of  IMERG products in the Yellow River Basin 
Upper Tangnaihai   
2.  Deriving human-induce evapotranspiration based on GRACE 
and the VIP model 
3. Retrieval of Surface Water Elevation to inform a 
hydrodynamic model  for the Yiluo River 



Better performance in humid area 

Higher 

capability in 

flooding 

season 

Extensive evaluation of three IMERG precipitation products for both liquid and 

solid in Yellow River source region （2014-2018, 0.1 degree, daily) 

  Meng C, Mo X, Liu S, and Hu S., Atmospheric Research, 2021, 256: 105570. 
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Bias  of ET < 2mm， RMSE < 1.18 mm 

Deriving monthly 1km resolution human-induced evapotranspiration with GRACE 

satellites  and the VIP model in the Ziya-Daqing Basins, China from 2006 to 2015 

Yi Liu , Xingguo Mo , Shi Hu , Xuejuan Chen & Suxia Liu (2020): Hydrological Sciences Journal. 

The ratio of HET to ET is from 

13.5% to 18.5% with high values 

in September.  

ET_Grace = P – R –dS/dt

• GRACE

ET_VIP = f(.)

• VIP

HET

GDP, domestical water use and 

groundwater pumping are the driving 

forces 



  Water surface elevation sensed 

by Dj M600 pro UAV flight 

with Radar payload developed 

by Technical University of 

Denmark over Yiluo River for 

20 km 

F. Bandini,…,P.Bauer-Gottwein, 

Unmanned Aerial System (UAS) 

observations of water surface 

elevation in a small stream: 

Comparison of radar altimetry, 

LIDAR and photogrammetry 

techniques,Remote Sensing of 

Environment, 2020, 111487, 

lowest standard deviation (σ) and 

RMSE on WSE estimates, ca. 

1.5 cm and ca. 3 cm 



1. The IMERG precipitation products  can basically 
depict spatial pattern with NRT underestimation.   
2. Fusion of GRACE and the VIP model helped 
identify human-induced evapotranspiration 
3. There is a high potential of  multi-source remote 
sensing data to help calibrating hydrodynamical 
model  
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