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Development of synthetic unit hydrograph for northern Iranian watersheds using physiographical
characteristics

By: S.H.R. Sadeghi. Associate Professor, Department of Watershed Management Engineering, College of Natural
Resources and Marine Sciences, University of Tarbiat Modares, Noor (Corresponding Author, Tel: 0989123905042)
A. Afzali. Former Master Student, Department of Watershed Management Engineering, College of Natural Resources
and Marine Sciences, University of Tarbiat Modares, Noor

M. Vafakhah. Assistant Professor, Department of Watershed Management Engineering, College of Natural Resources
and Marine Sciences, University of Tarbiat Modares, Noor

A.R. Telvari. Member of Scientific Board of Islamic Azad University Ahwaz Branch. Iran.

Application of unit hydrographs as one of flood estimation techniques requires hydrometry stations and observed
data collection. Application of watershed physiographical characteristics is therefore supposed as an applicable
substitution because of their accessibility and accuracy. The present research has been conducted to regress different
shape and time components of unit hydrograph into physiographical characteristics of the some selected watersheds
in northern Iran with an area of ca. 177000 km? extended in Golestan, Mazandaran and Guilan Provinces. For this
purpose, 9 physical characteristics of the watersheds and 8 characteristics of unit hydrograph were taken into account.
Different statistical analyses of bivariate and multivariate regressions using simple and transformed forms of data,
clustering and principle components were applied to study the relationships. The obtained models were evaluated
with the help of relative error, root mean square error and efficiency coefficient. The results verified the possibility
of development of synthetic unit hydrographs by using watershed physiographical characteristics emphasizing on
watershed perimeter for estimation of hydrograph components and watershed mean slope for prediction of time
related factors. The priority of bivariate and multivariate models was also ascertained for estimation of time and
discharge components of the 2h unit hydrographs, respectively, with an average value of efficiency coefficient of
0.52 +£0.32.

~

Keywords:Hydrologic Modeling, Northern Alborz Watersheds, Physiographic Parameters, Synthetic Unit Hydrograph.)—/
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