
A model intercomparison of a land surface model 
and a coupled surface subsurface model with a 
focus on the scaling behaviour

When Modelling hydrological systems, a first decision to be made is the question if a "physically 
based" or a "conceptional" model will be used. From a practical point of view, the major differences
between these two classes of models are the amount and type of data needed as an input, the 
runtime of the simulations, and the scope of application. A physically based model is derived from 
first principles and is foremost used in process studies. Whereas a conceptual model is data driven 
and tailored towards a specific kind of observation. This kind of model is primarily used for 
predictions.
We analyse the similarities and the differences of these two model classes. A special focus lies on 
the scaling behaviour of both the spatial as well as the temporal resolutions.
Therefore, we compare the hydrological model mHM (Samaniego et al. 2010, Kumar et al. 2013) 
and the coupled surface subsurface model TerrSysMP (Kurtz et al. 2016), which consists of 
ParFlow, CLM, and COSMO. The Rur and the Bode catchments, both located in Germany, are 
modelled with mHM and with TerrSysMP, respectively, and resolutions ranging from 200m x 200m
to 1km x 1km per cell and from daily to annual time steps.
Different hydrological signatures are compared for the whole catchments, but also for the different 
subcatchments. The patterns revealed by taking a more and more fine-grained look at the signatures 
and the changes with different resolutions help understand the differences between these two model 
classes.
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