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Background 

•  Availability of remote sensing observations has increased 

•  “Big data” era 

•  Need a way to make sense of all these data 

•  Data assimilation offers the framework to merge observations and 
models 
•  constraints based on physics 

•  account for uncertainties in both models and observations 

•  allow for the indirect estimation of non-observed variables 
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Data assimilation 
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Kalman filtering 

•  Kalman filters are one of the most important techniques in optimal 
estimation 

•  Long history of applications 

•  A Kalman filter was used to take Apollo 11 to the moon! 
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Ensemble Kalman Filter 

•  Widely used technique in Earth Sciences 

•  Ensemble Kalman Filter (EnKF) 

•  Represents uncertainty through an ensemble of model trajectories 

•  Easy implementation 
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RHEAS Modeling Concept 
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Modeling Concept of Forecast in Crop Modeling 
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Crop Modeling and Data 
Assimilation Framework 
for Yield Estimation and 

Forecast 
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DSSAT Modeling in RHEAS 
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Data Inputs for RHEAS System 
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Data Inputs for RHEAS System cont’ 
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Precipitation 

• The Global Precipitation Measurement (GPM) 
mission launched Feb. 27, 2014 

•  Constella.on	  of	  
satellites	  

•  Dual-‐frequency	  radar	  
&	  Microwave	  imager	  
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Precipitation 

Global Precipitation Mission Data 
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Soil moisture 
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•  Passive	  (36	  km)	  data	  
processed	  into	  soil	  moisture	  
3-‐day	  global	  images	  centered	  
on	  April	  5	  and	  14,	  2015	  

•  Soil	  moisture	  paWerns	  agree	  
with	  expected	  geographical	  
soil	  moisture	  distribu.on	  

•  Soil	  moisture	  changes	  	  are	  
evident	  in	  the	  .me-‐
sequence	  

•  Rainfall	  in	  India,	  Bangladesh,	  
and	  Vietnam	  

•  Dry-‐down	  in	  eastern	  
Australia	  and	  Argen.na	  

April 5, 2015 

April 14, 2015 

Soil Moisture - Observed Changes 
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Evapotranspiration 
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Vegetation dynamics 
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The End 

Thank you! 
Questions? 
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