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Abstract

Hydrological models are developed to answer the question how rainfall becomes runoff.
Direct runoff could be generated when either rain falls over saturated area (called saturati-
on excess runoff) or the rainfall intensity is greater than the soil infiltration capacity (called
infiltration excess runoff). Many of the model’s runoff generation processes (RGP) are for-
mulated based on the concept of either infiltration excess or saturation excess. However,
RGPs are highly dynamic in space and time, often changing between the two, and hydro-
logical models should account for that. Hence, this paper aims on highlighting challenges
and the way forward in developing models with dynamic RGPs. We review the effect of
catchment characteristics on RGPs, commonly used models and how they consider RGPs.
Our study focuses on the Ethiopian highlands as an example, where RGPs are known to
be very heterogonous. The country is characterized with rugged topography with elevati-
on ranging from 120m bsl to 4620m asl. Furthermore, the soil, land use and other RGP
controlling factors are highly variable across the country. However, we find that models
with one fixed RGP are applied on catchments with different characteristics and known
differences in RGPs, whilst several models with diverse RGPs are applied for the same
catchment. This kind of random model application leads to structural model uncertainties
which likely result in model outputs that might be right for the wrong reasons. Thus, un-
derstanding the RGP dynamics and considering this dynamics in the modeling process is
needed to get better and more realistic outputs, which are required to appropriate decisions
for water management. We present a blue print to overcome this research gap in current
hydrological models.
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