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Unsaturated zone models usually come along with several sources of uncertainty such as soil parameters, initial 

conditions etc. Data assimilation can be used to reduce this model uncertainty and improve the predictive power of the 

model. Aside from that, integrated models are gaining more attention in hydrological modelling as they can better 

represent the interaction between different compartments. By combining data assimilation and such integrated models, 

observations from other compartments can be used to improve predictions in the unsaturated zone or vice versa. On 

the other hand, data assimilation in a stand-alone unsaturated model might already sufficiently reduce the model error 

caused by neglected interaction with neighboring compartments. Then, using an integrated model, which comes along 

with a large number of additional unknowns and an increased demand of computational resources, would not be 

needed.  

In the current work, we compare data assimilation in a stand-alone unsaturated zone model and compare its 

performance with data assimilation in a model including the groundwater domain. The latter model does not solve the 

3D Richards equation, but is a simplified (2.5D) model coupling a 2D horizontal groundwater model to multiple 1D 

unsaturated soil columns. For data assimilation the ensemble Kalman filter [1] is used. We investigate the benefit of 

including the groundwater model and/or its observations for predictions of soil moisture. Zones of high interaction 

between the two compartments (shallow groundwater table) as well as zones of hardly any interaction (deep 

groundwater table) are considered. The observations are synthetic observations of groundwater table and soil moisture 

created solving the full 3D system. In the 3D model, lateral fluxes occur in the unsaturated as well as in the saturated 

zone due to heterogeneous structures and groundwater recharge that leads to a curved groundwater table. Lateral fluxes 

in the unsaturated zone are not accounted for in the 2.5D data assimilation model or the stand-alone unsaturated data 

assimilation model and need to be compensated by the filter. In this presentation we will discuss whether lateral fluxes 

in the groundwater can be compensated by the filter using the unsaturated model or if using the coupled (2.5D) model 

is beneficial as it captures these fluxes in the model. 
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