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Abstract

Regional flood frequency studies are initialized by the delineation of the homogeneous catchments. This study was
based on "Region of Influence" concept, aiming to find the similar catchments in the south of Caspian Sea. The
methodology utilized the Particle Swarm Optimization Algorithm, PSO, to optimize the fuzzy system over a dataset of
catchment properties. The main catchment variables in relation to flood were determined by the principle component
analysis method and employed as the inputs in the fuzzy system. Catchments grouping was performed over these fuzzy
input variables by the iterative process. The optimum similar groups were obtained by PSO, and the heterogeneous L-
moment index was used as the termination criterion for the optimization process. A total of 61 hydrometric stations
located in the study area were selected and their relevant catchments' physical, climatic and hydrologic properties in
relation to flood were studied. Principle Component Analysis by Variomax Rotation Factor over the catchments
datasets tended to four out of 16 physical variables, including area, mean elevation, Gravelious Factor and Form Factor,
as the main parameters in terms of homogeneity with 84 percent of accumulative variance. These variables, as well as
mean annual rainfall, were used as the input data to define the fuzzy system. PSO algorithm was then employed to
optimize the developed fuzzy system. The developed algorithm tended to yield the best result in the 9th iteration with
26 and 22 for the minimum average and the optimum values of cost function, respectively. The topology of the resulting
algorithm included inertia weight, local and acceleration rates, the number of generations and population size, with the
values of 0.7298, 1.4962, 1.4962, 10 and 5, respectively. This study tended to a total of 61 regions of influence,
proportional to the relevant 61 sites. According to the geographical location of the catchments in the region, it could be
concluded that the geographical proximity doesn't necessarily involve homogeneity. The obtained results indicated the
efficient potential of PSO-FES in the delineation of the homogenous catchments in the study area.

Keywords: Particle Swarm Optimization Algorithm, Fuzzy Expert System, Flood Frequency Analysis, Catchment
Similarity, Caspian Sea
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