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Applications of Data 
Assimilation

• Morphodynamic prediction  -
coupled hydrodynamic and 
sediment transport models of 
the evolution of coastal 
bathymetry – assimilates water 
line data from SAR data   (NERC 
Flood Risk from Extreme Events  
- FREE)

Channel movement



Applications of Data Assimilation

• River flood prediction  - hydrodynamic flow in a digital 
terrain model of inundation - assimilates water line 
data from SAR data (NERC Demon Project/NERC CASE 
Award) to predict flood extent

Satellite
SAR

Hydraulic Model 3D/4D Covariance Flood Forecast



New Developments at Reading:

• assimilation of  river camera images for flood forecasting
• machine learning to derive water level observations
• calibration of coupled NWP and hydrological models  

using data assimilation (EFAS)
• use of particle filters to assimilate satellite data for flood 

prediction (LIST)
• soil moisture in a hydrological model using SAR data  

(NERC FFIR)
• hydro-JULES project (CEH)



coupled	via	SST	
and	surface	fluxes	
of	heat,	moisture	
&	momentum	

Coupled Atmosphere –
Ocean Forecasting

• Assimilation in weakly / strongly 
coupled system (NERC)

• Error covariance estimation (NERC)

• Hybrid assimilation methods (Met 
Office)
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