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ABSTRACT

Introduction

Every year, the occurrence of heavy rains in the flood-prone basins of the country leads to the occurrence of floods and the resulting damages.
Therefore, accurate prediction of rainfall is of great importance to take preventive measures. So far, various methods have been used to predict
rainfall. The concept of connecting the hydrological model (WRF-Hydro) with the atmospheric model (WRF) is expected to reduce the
uncertainties related to the spatial and temporal distribution of storm events, especially for areas with complex characteristics. In this study, the
effectiveness of the WRF/WRF-Hydro model in rainfall forecasting and the evaluation of this model in coupled and uncoupled mode for several
flood events in the Abu al-Abbas catchment are investigated.

Methodology

In this study, the WRF/WRF-Hydro model was used to simulate four rainfall events in 1979, 1983, 1984 and 1993 that led to floods. WRF is
designed as an open source and very flexible, so that it can be implemented on a wide range of computing environments from supercomputers
to personal computers. In this study, the simulation area consists of three nested grids with horizontal grid spacing of 9, 3, and 1 km in the
horizontal direction. The simulations performed in this study, initial and boundary conditions are provided by ERAS reanalysis data. Lin,
Thompson and WSM6 microphysics were used to configure the model. WRF-Hydro is one of the free extensions of the WRF model, which is a
distributed, physical and multi-scale hydrologic-hydraulic model. Therefore, WRF-Hydro is not an independent hydrological modelling
structure, but a coupled system of hydrological models with atmospheric models, which were used in this study in two ways, coupled and
uncoupled.

Results and discussion

Coupled simulation of all three microphysics had almost similar performance for all four events. In 1993, out of three rainfall peaks, only the
first rainfall peak was simulated by the model, and the model performed relatively poorly for the next two peaks. The performance of the model
in coupled mode is somewhat better than uncoupled mode. The 1979 performance in the coupled mode was almost identical to the real data and
the performance of the model was very good. According to the precipitation curves, it can be concluded that in the general state of the WRF/WRF-
Hydro model, both in its coupled and uncoupled states, it is underestimated. The amount of error in the coupled and uncoupled state in all three
schemas are almost equal and often the amount of error in the coupled state is slightly better than the uncoupled state. The error in 1993 was
higher in both coupled and uncoupled modes than in other years, which could be due to errors in ERA5 data or observational data for that year.

Conclusion

Advanced hydrological research in short-term weather forecasting is uncertain and its impact is still being investigated and understood. The
concept of connecting the hydrological model (WRF-Hydro) with the atmospheric model (WRF) is expected to reduce the uncertainties related
to the spatial and temporal distribution of storm events, especially for areas with complex characteristics. In this study, the results indicated that
the WRF model has a good capability in predicting heavy rainfall and this model can be used to predict rainfall in mountain basins.
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