EGU22-10431
https://doi.org/10.5194/egusphere-egu22-10431
EGU General Assembly 2022
© Author(s) 2022. This work is distributed under
the Creative Commons Attribution 4.0 License.

Consistency and variability of spatial and temporal patterns of
parameter dominance on four simulated hydrological variables in
mHM in a large basin study
Björn Guse1, Stefan Lüdtke1, Oldrich Rakovec2, Stephan Thober2, Thorsten Wagener3, and Luis
Samaniego2
1

GFZ German Research Centre for Geosciences, Section Hydrology, Potsdam, Germany (bjoern.guse@gfz-potsdam.de)

2

Helmholtz Centre for Environmental Research GmbH - UFZ, Department Computational Hydrosystems, Leipzig, Germany

3

University of Potsdam, Institute for Environmental Sciences and Geography, Potsdam, Germany

Model parameters are implemented in hydrological models to represent hydrological processes as
accurate as possible under different catchment conditions. In the case of the mesoscale
Hydrological Model (mHM), its parameters are estimated via transfer functions and scaling rules
using the Multiscale Parameter Regionalization (MPR) approach [1]. Hereby, one consistent
parameter set is selected for the entire model domain. To understand the impact of model
parameters on simulated variables under different hydrological conditions, the spatio-temporal
variability of parameter dominance and its relationship to the corresponding processes needs to
be investigated.
In this study, mHM is applied to more than hundred German basins including the headwater areas
in neighboring countries. To analyze the relevance of model parameters, a temporally resolved
parameter sensitivity analysis using the FAST algorithm [2] is applied to derive dominant model
parameters for each day. The temporal scale was further aggregated to monthly and seasonal
averaged sensitivities. In analyzing a large number of basins, not only the temporal but also the
spatial variability in the parameter relevance could be assessed. Four hydrological variables were
used as target variable for the sensitivity analysis, i.e. runoff, actual evapotranspiration, soil
moisture and groundwater recharge.
The analysis of the temporal parameter sensitivity shows that the dominant parameters vary in
space and time and in using different target variables. Soil material parameters are most
dominant on runoff and recharge. A switch in parameter dominance between different seasons
was detected for an infiltration and an evapotranspiration parameter that are dominant on soil
moisture in winter and summer, respectively. The opposite seasonal dominance pattern of these
two parameters was identified on actual evapotranspiration. Further, each parameter shows high
sensitivities to either high or low values of one or more hydrological variable(s). The parameter
estimation approach leads to spatial consistent patterns of parameter dominances. Spatial
differences and similarities in parameter sensitivities could be explained by catchment variability.

The results improve the understanding of how model parameter controls the simulated processes
in mHM. This information could be useful for more efficient parameter identification, model
calibration and improved MPR transfer functions.

References
[1] Samaniego et al. (2010, WRR), https://doi.org/10.1029/2008WR007327
[2] Reusser et al. (2011, WRR), https://doi.org/10.1029/2010WR009947

Powered by TCPDF (www.tcpdf.org)

