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Abstract

Flood frequency analysis is a direct method of estimation of flood frequency at a particular site. The
appropriate selection of probability distribution and a parameter estimation method are important for flood
frequency analysis. The Southern Baluchestan Basin (SBB) has frequently endured devastating floods,
presenting significant challenges for flood management due to unpredictable flood magnitudes and limited pre-
disaster preparedness. Flood frequency analysis serves as a valuable approach for the planning and reduction of
flood-related impacts. This research seeks to address these challenges by utilizing a comprehensive quantitative
analysis of annual peak discharge data spanning a 47-year timeframe from 1972 to 2018. The primary objective
is to identify the most suitable probability distribution across various hydrometric stations within the SBB to
facilitate effective flood management. Reconstructed data derived from daily streamflow at seven sites serve as
the foundation for this research. Generalized Extreme Value (GEV), Log Pearson type-1l1l (LP3), Gamma
(GAMMA), Gumbel (GUM) and three-parameter log-normal (LN3) distributions have been considered to
describe the annual maximum steamflow at seven gauging sites of SBB in Iran. The parameters of distributions
are estimated using maximum likelihood estimation and L-moments methods. The effectiveness of these
distributions is evaluated through goodness-of-fit tests and accuracy metrics. At most sites, the GEV and LP3
distributions were more successful with the LM estimation method. The GEV distribution at Bahookalat, Pishin,
Kahir, and Pirdan stations had ranks of 24, 23, 22, and 24, respectively. On the other hand, the LP3 distribution
at Pirsohrab, Chandookan, and Rabach stations consistently held the highest rank (25). Finally, the most suitable
distribution at each site is used to predict the maximum flood magnitude for different return periods. For long
return periods (50, 100, and 500 years), the maximum flow discharge has increased at all hydrometric stations,
highlighting the need for flood management strategies.

Keywords: Flood Frequency Analysis, Probability Distribution, Return Period, Maximum Flood Discharge
(MFD)
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