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Abstract

Ubon Ratchathani Province frequently experiences recurrent flooding due to its geographical
characteristics as a low-lying area located at the downstream end of the Mun River Basin. This area
receives the entire runoff from upstream regions, causing water levels in the Mun River and its tributaries
to rise rapidly and overflow their banks. As a result, agricultural lands and residential areas are flooded
almost every year. Therefore, this study aims to develop a hydraulic flow model using the HEC-RAS
program to analyze flow behavior within the study area. The model was calibrated and validated using
observed flood event data in order to obtain a reliable model that can effectively support water
situation analysis.

The methodology began with the collection of relevant physical and hydro-meteorological
data, including a Digital Elevation Model (DEM) with a spatial resolution of 30 meters, 73 surveyed river
cross-sections, and discharge and water level data from key hydrological stations. The study area coyers
approximately 88 kilometers of the Mun River, extending from Hua Na Dam to the downstream area of
Kaeng Saphue, including major tributaries such as the Chi River, Sebai River, Sebok River, and Dom Yai
River. The study process involved model calibration using flood data from 2019 to adjust Manning’s
roughness coefficients to match actual field conditions. Subsequently, model validation was conducted
using flood data from 2014 to evaluate the reliability and‘accuracy of the model under different
hydrological conditions.

The results indicate that the developed HEC-RAS model demonstrates very high performance
and accuracy. The calibration results yielded a coefficient of determination (R2) of 0.9997 and a mean
absolute error (MAE) of only 0.176 meters. Meanwhile, the validation results showed an R? value of
0.9965, indicating that the model can effectively represent the rising and falling trends of water levels
in accordance with observed conditions. The outcomes of this study provide a standardized hydraulic
model that can be applied to predict future water behavior, support policy decision-making in urban
planning, and further develop an operational water level forecasting system for early flood warning in

Ubon Ratchathani Province.



