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Analyzing the connection between rainfall intensity and time of concentration using rainfall-runoff modeling

My study aims to examine the relationship between rainfall intensity and time of concentration. Latter is the most important parameter describing the response of a river catchment. The research is based on rainfall-runoff modeling. The time of concentration is generally considered to be a constant characteristic of a catchment. However, publications have shown that in fact, the response time is a dynamic property, as it decreases exponentially with increasing rainfall intensity (Szilágyi, 2007). Nowadays, due to the varying rainfall intensity caused by climate change, it is essential to understand the relationship between rainfall intensity and time of concentration. In order to gain more insight into the mentioned relationship, I performed model simulations following the literature research.
During this research, I examined the applicability of dynamic time of concentration with the help of HEC-HMS rainfall-runoff modeling software which is developed in the US with many built-in functions. The latest version of the software has the option of using dynamic time of concentration. Exploring this new feature is an opportunity to create more reliable models in the future. With the help of HEC-HMS, I built rainfall-runoff models for both characteristic and dynamic cases. The selection of the basins was based on the results of a previous study (Nagy, E. D., & Szilágyi, J., 2020). This way, I was able to focus on creating the models and analyzing the results of the simulations. To increase the representativeness of the results, I analyzed Hungarian catchments of different sizes and geographical locations. As part of the research, I compared the effectiveness of the Wisnovszky empirical equation (characteristic case) which is commonly applied in Hungarian practice and the applicability of the rainfall intensity - time of concentration function (dynamic case).
As a result of this study, we learnt more about the relationship between time of concentration and rainfall intensity, moreover, we learnt about its applicability in the modeling practice with the help of the new HEC-HMS module. Applying the dynamic time of concentration improved the model performance, especially where the Wisnovszky equation yields an inadequate estimation. Despite the complexity of the calibration, the dynamic approach is highly recommended in the Hungarian modeling practice based on the results presented in this study.



