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Creating a simple program in a spreadsheet
to calculate Return periods and Discharge in the Mun and Chi Rivers Basin
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ABSTRACT

The Mun and Chi River Basins are two of the most significant hydrological systems in
northeastern Thailand. Accurate determination of peak flow rates and return periods is essential
for effective water resource development planning, flood mitigation, and forecasting. This study
aimed to evaluate the peak discharge and return periods of the Mun and Chi Rivers using annual
maximum discharge data from ten gauging stations: M.2A, M.184, M.6A, M.5, and M.7 for the Mun
River, and E.23, E.9, E.66A, E.18, and E.20A for the Chi River, sourced from the Royal Irrigation
Department (RID). Frequency analysis was performed using the Gumbel distribution method
combined with linear and quadratic interpolation techniques. A Microsoft Excel-based
application was developed to calculate peak flows and establish correlations among return
periods, catchment areas, and peak discharge. The results showed that the program’s calculated
peak flows for return periods ranging from 2 to 1,000 years were identical to the official RID
datasets, with a 0.00% relative difference, confirming its accuracy and reliability. The predicted
peak flow rates for the Mun River ranged from 137.042 to 12,216.671 m3/s, while those for the
Chi River ranged from 324.308 to 4,758.978 m3/s, both demonstrating a direct relationship
between catchment size and return period. However, a comparative analysis of the linear and
quadratic interpolation methods indicated that neither method was universally optimal, as error
values exceeded acceptable thresholds; therefore, the interpolation module is not currently
recommended for practical application and remains under further development and

optimization.



