[ Downloaded from jwmr.sanru.ac.ir on 2026-06-29 ]

[ DOR: 20.1001.1.22516174.1395.7.14.22.4 ]

[ DOI: 10.29252/jwmr.7.14.236 ]

YYA WA s g jub VF 0yleds /sin Jlo 550l 0595 o e dsliiimgy

o e e 53l e oS5
=hi alS ool aslizag,

Sos dalyd j8ul 095 45 (3l pglad (dodie (glailaie Judod

Tolg g 040 9 ' srglr 3t Kug pund S
Uoge Cany olSuily Lo molio 0aSLisly syl ol S (gozeiiils -
(vafakhah@modares.ac.ir : Jggue odisuys3) ¢ yoydo Con i oKD (rnb milio 0aSLiily oylutils -
AYNYNY i pdy go)b QNN 2cdl ) fo b

EXWE
ey u‘ ol ug‘b soaly .ol d.ilaale”g LS.‘U& @iljoy (25 Jako g (Slalyd o dlly add Wi (e egldd socie ‘
(ol B gBolgy daaw (2lhb Jod 5l Ol @il Cupae SZb sy SWoke Ol @ Ol eyl Sode JSW
2985 41 BT (] Cawl Gl 3590 4ilB2g) pgrtims ol (w9 LS Sld )l (gla55ul Slles (sl
ul 0jen 3 Al Yo iljg, S b g bl 5590 Job U cdwin judul 039 TV 10 (lja poldd dodie sladhie Julow
0o, e U gd (90 s ad bl (cokio (Sriw] o] ¥Y (gl Uy ogltd gioxio dugd 5 et il ploui] S daly
Uawoyd Qe U gd (o5 b ad i g awi 0315 Ladwid (g bl gaj97 03 o jI (lddlain ‘5)1.?1 &35 Crycwwlo g ozl el
ool ¢ 1,59 308 Jho o VA (o 51 bya pglad Sove sladlaie Juod (gl el Cowd a4 Al g Uil 0490
5 prdsdeti gBaijl duoy cawgio £133,1 (bl @bl Job cuiul 0jsn Conluns Jole i (obl,) (51,8 o owlid oo
9 0 pikonia CygawyS s 31 03l b (e ciud GBS Jole Julod 1 oaliiwl b po Jelgs (ylgis &1 (25 pe ]l doyd
Ol el Slaes gl Jlod o ptiosia (g )S 5 9 (N situl (oo i jolile ) lanisd Julod a5
ol Ay (o G o (Sl sasled I Rod sble g adlie JS 0 BJae Como g oy el A el
sl Rod sl sWojen ausuid b slailuie Juod 3,509, 45 310 i gyl wwd aslii! g, G s dhad Olayye
ol aalpl Jsb Ggmm Sy O¥3lee by Cupd i &1 a2 b g 39 o0 lailaio (S fioS glid g (2T (]33!

il oo iy el (g3 y3 IS U ol b (1 i vk

Slof 081 550l 0595 ¢ ybo] aaj98 QU cglaiod Jalod cgladlaie Juod )l o pglad dioxie 1 galS slaojly

ot ghdilaie v oLl Ll elagol 5l cledbl
) () 2950

Ol ) ol Soj g (0 om daily Gl gl (axe
sl Shy S gl pgls e JSS w3
IS by pglis oo sl gl ojg (Sjslg)in
el &S Canl be SleMbl gl g syl sla b,
il ) @M bz g o8 1 el abog, slaon
&S ooy doyd g (00 polie oy daly e (pl B e
358 o Liuled 0 |y canl o] 5l i b golue (05 o]
()

polas e (13,8 it (gl (V) (SbS 5 5Sare
@ Glp g3y el ol aw laler @js I Gl
oS 3,8 oalil ygmw)S, Wolre 1 b yielb o359l cand
Jsb 5 4¥lo S5k busio el colue daly ol
e (25 (sladlaio )3 e Jelge cp Sere ol anlyl
sladhaio (lp (V) 90009 dlioo by pols
Wkol Cgi 53 el 0> VT )3 ol pglss (soxie (38
Foe Jalse (npipte & 00,8 odlisul o pitesia (g
bugie il Ol by pols (oo b (od s
ol sl Colus 5 4¥ls Slly, bugio ¥l glis))
P @2 ladlie Jdoo gl (VF) o )Ken g 1oylgl LS
elbpuito 5 13,5 odlitl opite L cymesSy 5 ISU
iete ol @l cud (Lol aalyl Job wolu
OHKed g Siow BA5 03 (ol (03 s )0 Jelge

Aodie
bl s ool ple ot ploa pulpe
Copley g Comer ORIPI L D gw | 2gdiee
g @l ogeS e Gl a 938l59) Sl 9 SIS
20 wLﬁ Co pde LU JS.«M L)'ll L ablis LSI)‘ 9 0dg
P Slelie godls d)lse 51 gyl 4 col
6&@@&%?&@;2&51&;%&@3
oy 4 gy JSide b1y ol mlie Co e sz Jeole oyl
ColKin! @ 5L cleMbl gyslaes (gl (V) LS o
a5k g ol olKaw! cl»l_@.}m &S Wb e oo
Oed &l SleMbl gyglaes slp o0b; o @i
Sy & d)"?sr}:"* lelloyn eosl g 5l oyl Hbols
4 kel e )ool oo 0 wio g odd asls
cugal 4 odbl sband ly Giagh I gt olyis
sl gojor 5l (ilmr (o ) i a0t
4>9;’ Losiws gl ally gl Ll 186
sl oo cpl ) Gaghn gl Gl cws &
S ol J> sl thw)y”m bl o o Hlaws
(VYY) :\...Suo o.)l.é.‘;:»l il Jdoo laie b gl 5
VS R RSN P B ST RN P
b)9|)g L 9 ua_eb Jl el b ,ll a8l )ool (8059>
JGs) 51 ookl b el (g sl (slaojen (03 slo So

1- Regional Analysis


http://dx.doi.org/10.29252/jwmr.7.14.236
https://dor.isc.ac/dor/20.1001.1.22516174.1395.7.14.22.4
http://jwmr.sanru.ac.ir/article-1-773-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-06-29 ]

[ DOR: 20.1001.1.22516174.1395.7.14.22.4 ]

[ DOI: 10.29252/jwmr.7.14.236 ]

yva

9 Spddeh gl bawgie By by ()l
SN Sl yial)ly plo 4 Cund AVl 3L gt
e shilate Jilos (VA) £))5 -blion y10y98 0 (5 s
x93 pbol (6300 29 oyl 0je> 53 Gl psly
b ol anlyl Jsb il ejes colus o cdS
o Jolss olyis s 4Vl hausgie S0k 5 Lol anl,]
At by pldS Gzt psd
soaie 4 adllas oyl 1 sl Gladss 4 axg b
Caz opiiadiz (gew)S) b ol polt sladlate oo
OleMbl jl oolatol b by polis sove (slo 23 (ppe50
slod 2 She SlaygSh (p Sinte o Oraen 9 059>
w5 ploxl Sed axl )y sl 0je> 3 Gl poldd ioxie

Cwl

g g dlge

o axlllae 3590 gladhaie k_’al.:..o,m

G oy - Sl Job )5 Ses a2l jsul oje>
Ses ¥Y T LYV T bl (bge g ph YA -
looS didy dwg 4 0je> (Jloud (iSy ol odb &8l
Lol o g o Jed ity g 5k slaess 5 54
Brd 9 oSS o b g iSu (o )ST) bl
3)90 ddlale Canwg D90 dgdome (698 Bblie 4 0jg>
(olee a8 0l Dyglyy muye yieshS AVOD+ dgus Guios
g SlwnsS Gble b1y ol mpe yioghs FY-YF 350
5 balass ey 1) osledl mye ploghs 0-0VF
Fo e oje () b ldgy e 39290 sladrl)
oj lelasyl o e FYVO U Sod aalp Jlibl o
Al dix g Sy dl 93 05>l ) el it 392>
(Olise 255 5 olalo (og> a2l (S a2l ) Sog8
0) Ll o il 365 4 1, dibaie oyl o]

A2°DN'E A"00E SO'OVE S1°00°E S2E

WA s g jub VF 0yleds /sin Jlo 550l 0595 o e dsliiimgy

pols (oo gadlale Jbw ol Jlaxl 2555, 51 (V)
Oluogad o & A8L > 9 13,5 ealaiw] Wlews o 4 >
Ol pgls oxie g (lidone 9 (BT ns) sl i
OhBes gy Niwls 0,15 3929 (598 abasl) dieS” by
el sl 1) (SELS 5 el (st sl iy, (V)
Getod ol &S 050 )S eolawl ybya peliy ows (gladlaie
sl pie g ond bl Wl 555 ) sl 0 BY
il 6l65,) 81 g pivdos Lo yd ¢ LIS Jobo conlcs
5 5 4Vl S5, baugte Lo slod Lauwgio glis)
ol pglt (oo o > Jalse (niete Bp5
6 slas () )l 5 pelleg) ad edly ausels
Cygo 4 opie M oSy b L L ol gl godie
L by polts sowo a5 W5)S )by g ol ploal gladlais
2 (V) ohlen g Vg )l (gyiny (Siumonr Colune
Ui sl olSan) OF 55 W) sses diai > (salllne
2 NI Jelse npnte ol pol sioxie (sedlato
9 joul lawgie glay)l wWlo Sl wwolus 1) boxie
(F) @b)bgson .153,8 pMel 550l pibdeis (slasijle Loy
2D 9] Cawd s el L yadlS )5 sl ¥Y s g
1l Sl alBagy a8 Sloj e g Joyd A Jilgly3 L
L |) l!h).uu.n Q{I 9 .\5))5 oaliiwl ub)> r=5|.\3' L;Lmu;z:m
ol g Lk S ladhte g, 1 edlatal
S ol KJ)A] Wu-l oKl VY (laalllas
opite N gy Sl gl pld goxe (sladaie
2 B Jeloe (n e g )8 odlatul (lad et
buwgie £li5) @Vl (S0,b bawgie |y by pols (oxie
Pl sl piideis ssijle a0 g 55l oje 3
dog)l anlyd o0l YO jo a8 Ladss )0 (V) ol )8
pLsl by pols (oo sy o> (saihaie Jlod jslaie 4
yxio Colid b by pelly e (gla > aS” il sl
a ) geul eli)) Bl Gl colue (iSa) oS5

3E0CTN

IS0

300N

3CCN

42700 AP00E BC0E 5100 E20VE

a2

Olyl g adlllas 550 dilate CuxBge -V S5
Figure 1. Location of study areain Iran
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1- Multivariate

2- Kolmogorov-Smirnov Test
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Table 1. Selected hydrometric stations
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Table 2. Statistical characteristics of measured variablesin Namak lake watershed

e oSl NEPS Sl e
YIvY WYS/ES Yo WEAY/NF Colus
\a% 00/) - Y¥/AY AYY/AY INE
-1y WAND g e 39 bawgie s
oy AARYVAR! Wee FrVo by aw jl gl Sl
YINY Yotfy/a- s YAy Uy o 5 glis) Jslos
AV YVV/SY WYY/NY YABA Uy gl lawgio glis)|
\ANS IATAN) vio YEV/-A ol anlpl s
YN AN o/ F/YY iSnj 1S5
Vs YIVE AN YV Slol anlyl Jobo
A FAF/VF We/o . WYl (F35)l Lawgio
-Ivy VIvY A% WY Yl &l y> 43y bawgie
-IvY \WEAND YR/ \Y YA/ -0 Yl sl pes bawgie
VoY YY/\A ol va/vy 2o 3585 ol Jo
A FA-0 Y as/ra Bye ol do s
\Ans Aos . INAR G pglsS ol ao )y
A/ \YIYD . ¥f o S LSl oy
Vs y/ay . Y\/£D P RS
VY /- -Iy OF/AS S ) ao )



http://dx.doi.org/10.29252/jwmr.7.14.236
https://dor.isc.ac/dor/20.1001.1.22516174.1395.7.14.22.4
http://jwmr.sanru.ac.ir/article-1-773-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-06-29 ]

[ DOR: 20.1001.1.22516174.1395.7.14.22.4 ]

[ DOI: 10.29252/jwmr.7.14.236 ]

Yy

rerenns Seod d2byd 5500 059 55 lyz polts mvie (slddlaie Julos

5l e (g 3lnkiwl gl osly Jole Judoo sl (gl
Blyzdil g ya WSlo b olboysio il 5,5 3)laili]
clodly jledlawl b g il o S o b S e

(oY Jolin) as aslsyy lale Lulos 4 5kl

Table 3. Eigenvalues of correlation matrix
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Table 4. Rotated weighing component loading from standardized data
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Table 5. Results of regression in Namak |ake watershed
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Figure 2. Determination of homogeneous groups by cluster analysis
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Table 6. Results of regression for homogeneous group 1
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Table 7. Results of regression for homogeneous group 2
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Abstract

A flow-duration curve (FDC) illustrates the relationship between the frequency and magnitude
of daily, weekly and monthly stream flow. Applications of FDC are of interest for many
hydrological problems related to hydropower generation, river and reservoir sedimentation, water
quality assessment, water-use assessment, water allocation and habitat suitability. This study was
carried out in 33 selected watersheds for regional anaysis of FDC in Namak Lake basin. The FDCs
were drawn for 33 selected watersheds, discharges of two to 92 percent were determined and the
best probability distribution was recognized among ten probability distributions. The discharges of
two to 92 percent with two-year return period were estimated. Using factor analysis selected six
factors, includes area, average height, main channel length, drainage density, and percentage of
permeable formations among 18 physiographical, meteorological, geological and land use
characteristics as independent variables for regional of analysis of FDC. The multiple regression
technique and combination of cluster analysis for determination of the homogenous watersheds and
multiple regression techniques were carried out regional analysis of FDC. Determination coefficient
(R, root mean square error (RMSE) and efficiency coefficient (CE) statistics are employed to
evaluate the performance of the modelsin all region and homogeneous regions. The results showed
that reaional analysis with homoogeneous redions causes higher efficiency and lower error.
According to beta coefficient of the regression equations, the continuity of the main channd flow
rate was the most important parameter in the FDC.

Keywords: Cluster analysis, FDC, Regionalization, Probability distribution, Ungauged watershed
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