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Overview of Satellite Products Use in 
the FFG System  



Global Hydro Estimator (GHE) 
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Bias-Adjustment 
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Region A 
Sat. Pixel  

Gauge 1  

Gauge 2  

𝛽𝛽 = 𝑙𝑙𝑙𝑙
∑ 𝑅𝑅𝑅𝑅 (𝑗𝑗, 𝑡𝑡)/𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁
𝑗𝑗=1

∑ 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 (𝑗𝑗, 𝑡𝑡)/𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁
𝑗𝑗=1

 

Bias may exist in the remotely sensed  
precipitation data relative to the gauges; 
bias should be removed before ingesting 
satellite precipitation data into hydrologic 
models.  



Climatological Bias-Adjustment 
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Dynamic Bias-Adjustment 
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 Considers short-term adjustment based on real-time gauge reports 
 Employs Kalman Filter Approach 
 Minimum number of gauge/satellite pixel pairs reporting over consecutive  
      time steps 

𝛽𝛽𝑡𝑡 = 𝑙𝑙𝑙𝑙
∑ 𝑅𝑅𝑅𝑅 (𝑗𝑗, 𝑡𝑡)/𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁
𝑗𝑗=1

∑ 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 (𝑗𝑗, 𝑡𝑡)/𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁
𝑗𝑗=1

 

βt+1=βt+ԝt+1 

Zt+1=βt+Vt+1 



Snow Coverage Area (SCA) 
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Inundation Mapping for Soil Moisture 
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Inundation Mapping for Soil Moisture 
Correction 
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MODIS Image Soil Moisture Fraction (ASM) 



MODIS Land Surface Temperature for 
SNOW Model 
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Thank you 
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Paul Pilon 
ppilon@wmo.int 

Ayhan Sayin 
asayin@wmo.int 
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