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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.
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Figure 2. Map of the hydrological groups of basin.

o Glacds 5 by Cliogad il 4 a5 L
220 (A) gl ey 5l elatwl b ¢ ol e slaasdil )
Wo)lS' 5 s (5325 upd (92 ©glite IS & 0j9> )
9 Cunly ol gy sl Sgliste (6] Gupd
Sy @S skl I (Br & M o o
8,5 148 oalat]
Wojgo 2§ (515 92 34 Sluoguad gl 5!

Calisee (glaojos o) 4y 0)e> el G 555yl 40
e 5l bojenj SlSnid sl Shy gl
5 JuoSS gl dieiyab I3l S oS wd eolanel SWAT
o b Jde cpl o il ojes g (ue ooy Juloo
0j9> Cps g o Al dnpd (Sl lae 4y 055 DEM
@ bgye ghprad (28 5 ol sanlpl gl


http://dx.doi.org/10.29252/jwmr.7.14.196
https://dor.isc.ac/dor/20.1001.1.22516174.1395.7.14.18.0
http://jwmr.sanru.ac.ir/article-1-769-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-12-31 ]

[ DOR: 20.1001.1.22516174.1395.7.14.18.0]

[ DOI: 10.29252/jwmr.7.14.196 ]

AR

WAD i) 9 job IV oyled /pian Jlo jusol 0jg> o e doliiangy

3505 oo sl o Gbsl o0 gy -V Jods

Tablel. Selected experimental relations for time of concentration

Jrrp . £ ol
nL\
t,=083|— by )
52,
tc — 01]013 LSC.TTSC-E"SSS @)5 Y
|
4
T, =5 }l— 09955 9 (il v
™~ = ~
t, = 1.24 (L.5%)%3€ ol ¥
L% o000 %7
e = 0005263 (57— 9, Scs b
A
r, =01 ?7?.\‘,—5 55 z
5
e = (‘W ‘1)81-";1.5L) Sovl v
SO
1155
= —_— b A
& 0'067(}10-395)
t, =283 18 5 02 5 \
L
t, = M(—I,E)G‘ﬁﬁ Yzl Gl S, \-
v
0.00032L"° o W
e = Zosss =
2
) ok y
I
j o 2 08 ., a.=
. = 5& [(%] W3NS W
i |
L
ts S % Q:'.)'jl-! Y
o
r, = 0.885( u-sEs Ls,aJls s
g — = -1-11)“'7' soly (sl \

c 1.5D " §

FogyS by jodaB 9 gn lley ol
ISP
S yed by 83591 9 (slosalive (s3I dun o
odlawl b )5)4.» OLo)’) d‘ ol L;L&:obb 4o L;I);.
S SYolae) @opsly sleedls 5 (e B,
lad 203) RE (g)lel jiel)ly aw I (55505 oloj )9l
i) RMSE 5 (s sl (50L) MRE (s
9y it Colid p3 g ad odlil (ld (5:S0le Sl
balg) pj 3 b G 03> )3 3 o8 oloj 2y9ly (229
1wl 045 03)5\ o OI}LC

_ ¥ .
RE = T< 100 (1) akay,
RMSE = \JM (V) aaly
(V) aaily

MRE = ZF::'J‘i_xil
m

N wje Job L 8505 ooy € &Yoo pl jo
Colus A wje> buwgio b S 5 SC (g cupe
cnlyl Job 3 glis) ML H (30 byl okd o g
D i S 5 yo & Cord Jobo :L.C ¢_yioxio o et N
S0 zgo Copw VW ol Hlade M Joleo o ply lad
2l e anlpl s
#Blg 35 05 oy 3490

D9y 3l HBly 3 ye5 plej 29l p e BaS cnl
bug ol Gley ol Sellul p e alme
SIS pn lwl o gy opl 5o . eolaiiw] «Sad Jgloro
@ ()9 25 295 U Aoy ) A3y, Jsbo dlaojo> 5
Ol Sdope s b & (Sen ojl pain
bl i gaseie Sl g 5 el 29392 (o 9 o8 e )
P> 4 A 0jl pp Cawd Yl Cuaws )3 w0jl o (sl
VO cuale b oo @ygo & Jgene S syl
Sl > Jotomo i CBE s (il 3 9 48 ) 05
5 ((EC) Sl colin (655050l oKty dlowy 4


http://dx.doi.org/10.29252/jwmr.7.14.196
https://dor.isc.ac/dor/20.1001.1.22516174.1395.7.14.18.0
http://jwmr.sanru.ac.ir/article-1-769-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-12-31 ]

[ DOR: 20.1001.1.22516174.1395.7.14.18.0]

[ DOI: 10.29252/jwmr.7.14.196 ]

Ay O 2 59 S 9258 Jeloe w St (plolid g 38505 o 35905 (25 bilgy (B bl

225 baslg 53 03Ukl 3590 (G Rel)ly cpuen S
sl plo g (BS058 Gl Shy oop @l
0 i Vo )3 S ye3 o (225 2y5lp e Sl )90
oes byell 03 il end &l Y Jous o 3MEE
Lojg> ) (S5 g5 G S iy 4 bgiye 2)90 i ok
9 e o)led) K03 2j90 93 5 Cul (LiSa) 4SS

il ojo S Slusgad & bgye (Sisle (605 o

229 By, 5ol U 35 500 (4o 390 32 gl
O oed ) & gl b &S aly) g ) om
A5 3590 059 53 Wl 5l ool (ISl L5 5590 (sl el b
Wb s 03205 b slp 35505 Gloj e sl wal b
03l 3l eolatwl b a5 sloj dy0lp ls ¥ Jgas
ol o &l EMEE s 05505 Vo )0 ol bl alay
oo ojk o p3 35 ye5 Gloj 5 pSoilul |y Oizen
A G Sl s Wojgs 5 50 bojl 3955 (o)
A5 bl )b dw (6550510l ojl o 3 &S Cul S5 4 )Y

J..wl)u,o LSD)S—‘)‘.’ )).)l.o.o :Yi 9 d‘b.).!bl‘fm ﬁb[&a :Xi
(Path Analysis) smue 43 3

OmS Car G ol 1R depe
SN Glise g 0jor BS i sbayiell (et
Cnl e 35 & 815 55 loj GRIEIL (gals ) Ll
L daly ;> Path Analysis jljsle 5 51 eolatel b W el
38le s 5l eolasol b lasl jelaie piy b 059> 35505 oyloj
Uigy 4 ool ([ Stused 430 4 plidl STATISTICA
92 O (Nmed S92 &5 Cusl S5 4 Y D (g
9 ol om Jolee g e dally 929 (e @ Logy) e
Joleo 9 s Ll o8 ol p3¥ cpllis s e
B swop 290 s 5 plgie CoS (o (b
B (gew)S) @8 (29 @ly ) e 45 )5
a0 s Wlodd o)kl b yusie o) jo & cul
(\G)J.wl.:@ pro w‘).o.o I) (AW .))l..\}‘.'iwl u}uu\l)f)

B3 oloj (225 bilg) 0,90 e 55 5,90 (sl pialyly polie Y Joao
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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Table 4. Average relative error (MRE) and root mean square error (RM SE) for investigated experimental equation
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Table 5. Pearson matrix of correlation analysis between the ten of physiographic parameters and real concentration
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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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