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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
https://jwmr.sanru.ac.ir/article-1-773-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-10-23 ]

[ 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

30 0D d)ﬁfo)‘l.\}‘ yuio YA ulol:- J.J>o 9 435 LSI)f
2253 psie WA &S Lol s edlitul coxiie g VY
LmoT Maw oS cwl Y il gl bejes I S
Bl 1y (Stsen (pyieS & e (glajyito g 29400
i odlaiwl (Jole Juloo 51 saio ol p0 oS Wad bl
Susods (oo (ledy ady oy plie V7 o>

5 o ¥ ¥ v \ ke
V- VIVE VY VIVA YI¥D vy et il iy A,
F1VY VIfD a5+ a/ay Y3 FV/AY JS il g as s

AY/o¥ VVI¥Y £a/ay 5 Ivs b /¥y VAN JS by oreoss do >

ol dylliwl (glaodly (gl adly lygn dole Sj5 s ple ¥ Joi>

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


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

[ Downloaded from jwmr.sanru.ac.ir on 2025-10-23 ]

[ DOR: 20.1001.1.22516174.1395.7.14.22.4 ]

[ DOI: 10.29252/jwmr.7.14.236 ]

YYY

Ses dalyd 50l 0jo> )3 by pglts e (cladhaio Julow

(ool )35 Jgor 0)leud) gl 5o 095 sl 95 @l F o

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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