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Figure 1. Location of the study area than in the whole country and Gheshlagh watershed.
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Figure 3. Land use maps of Gheshlagh dam basin.

Sresdse Sl Sy ol gl Ll o anlpl o ojes 550
SleMb U’I .)9.«)@ wbl)& 039> 9 M) 45&.» @ Joyfo
275 kally) dlre cax aly CleMbl e 4 coles
b pols Buod )3 )5 )5 oslatul 3y90 305 (o)
Ve 4 dahis S w0jes gla)l eg8) Jho cBd 4y ag
() JS8) A8 oS 0>
F i gloj (2525 baly)y (w2 9 S

wilie glie 5l (025 Lily) pgleer 4 d2g L
3 290 slajiall (392 (yed 3 4 g b oS il
5 bl dgr wlyd Jai 5550 0jen 40 Ll 5l eolatwl Sl
@ bl Vi > &8 285 I8 Dbyl dyee o
sl 05 &1 55 503 loj o 5!

i SB (Sifdsyin slaos S aiis ¥ IS5
Figure 2. Map of the hydrological groups of basin.
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Tablel. Selected experimental relations for time of concentration
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Table 2. The values of the parameters needed to estimate the empirical relationships of concentration time
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Table 3. The Results of estimate the concentration time using the selected empirical equations (times are GMT)
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Abstract

Estimated time of concentration is one of the most important topics in the study of watershed
physiographic and hydrology and relatively accurate estimates of that effects on other
hydrologic parameters, including peak flood discharge. Despite numerous empirical formulas
and widespread application in Iran, up to now a study hasn’t been done about the best
relationship and important physiographic parameters and the effectiveness of theirs increasing
or decreasing of concentration time, in Gheshlagh Dam basin. So in this study, in addition to
study the sixteen relationship of concentration time that have extensive application in our
country, a method was presented for the path coefficient analysis of important physiographic
parameters of concentration time. In this regard, first Using real-time concentration of trace
amounts of dissolved salts, the accuracy of concentration time was assessed by RMSE and MRE
statistics methods and the best empirical equations was selected. Then using the Path Analysis
method, direct and indirect impact of ten important parameters of basin on concentration time
was determined. The results showed that in Gheshlagh Dam basin between investigated
relationships, Californiaand Brandy Williams formulas are the best equations for estimate time
of concentration (mean error relative to 41.1 and 43.5 percent). Also Chaw and Janson kroos
have mean and acceptable result (mean error relative fewer than 57%). The path anaysis results
also showed that the stream length parameter have the most positive effect (1.10) the area of
basin have the most negative effect (-0.257) on time of concentration.

Keywords: Empirical equations, Physiographic, Time of concentration, Watershed basin
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