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Task  overview  

Task objectives  

The objective of this task was to develop and demonstrate a catchment -
scale hydrological and hydrodynamic modelling and data assimilation 
approach using SAR altimetry data.  

 

Activities  

Å Development of data assimilation capabilities in the MIKE 11 
hydrological -hydrodynamic modelling system tailored for assimilation of 
drifting -orbit altimetry data (CryoSat -2).  

Å Demonstration of the hydrological -hydrodynamic modelling and data 
assimilation approach for the Brahmaputra River basin using CryoSat -2 
altimeter data.  

Å Processed CryoSat -2 Level 2 data for the Brahmaputra River basin were 
provided by DTU Space.  
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DHI MIKE 1D Data Assimilation framework  
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existing  MIKE by 
DHI software  

Å Assimilation of spatially and temporally distributed observations of discharge and water level  

Å Projection of observation data onto model river network  

Å Flexible model error description (perturbation of model forcing or model states, with spatial and 
temporal correlation of error)  

Å Different filters and localization  

Å é 



Brahmaptura  case  
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CryoSat - 2 data processing  ï river mask 
filtering  
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CryoSat - 2 data processing  -  clustering  
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Observations of one transect are not assimilated individually  

Ą Aggregation into clusters based on their location. No. of cluster groups determined based 
on distance threshold (e.g. 5 km)  

Ą Average (location and elevation) of each group used as measurement to be assimilated  

Ą Standard deviation of elevations within one group can be used as observation standard 
deviation for DA  

 

individual  measurements  

group  averages  



Data assimilation setup  

Model error  description  

Via temporally and spatially  correlated  perturbation of forcing  
( runoff  from NAM subcatchments)  

 

Observation error  

Standard error taken from standard deviations of elevations within 
each cluster group  

 

Localization  

Localization needed as otherwise spurious correlations across the 
long river network give unreasonable updates  

 

Virtual window  

To spread out measurements over several simulation timesteps  
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Brahmaputra case ï open loop run, no  DA  
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Brahmaputra case ï DA of synthetic  data  
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CRPS 
[m3/s]  

Sharpness  
[m3/s]  

Open loop run  1347  15469  

DA with ETKF  1169   14384   


