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Figure 1. Location of study areain Iran


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 2025-07-03 ]

[ 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

O 9li5) ol JMital by ' Bgipras] —Bg S galsS
(G sy dolas bawgs 00 (i polie 5 (a8ly )l
025 D9 a0l (igusly = (9 (ige5l 5l edlital |
Hitws glayio (o (Stmod () G5y S0
St 45 ol pite lole oo 1 odlitsl | .l
22U o (258 (ol i a9 AD S LI on

) s
Slawigd Julod g 4 520

IoKidare pRes gble pasis gy
pasude b &S (5yob 4 D95 o0 o3liul 0jg> Cluogad
Iy alio 31,8l 4le5 o ciged (550l g diged Dlaxi 04
OBl saisdiss wre Bluwo 1ol 5 LM Ky o
sl Shy ol sl ploie Jlae plye 4 b Sy
g sl Camb oo WM LS5 5o ouiiS loie
Sly 298 (Ul 6y sakie g (2 ol oS
(V+) 5 o3lizd SPSS 58la 5 31 ) ol plox

Bbla 5 MJ?P o Jie Como g () pslaie 4
Ole 4y o(RY) e cupe bl claales 5l (Rea
13 o3kl (CE) bl cups (RMSE) las clsy e

2, =10 -P)
>"'=1(0, - On)

RMSE =4 >'1(R -0’ (F) elad

R 2=40,-0,)(R ~P) ) dad,
(X'=40 ~0m)2)"* Y = L(R ~ Pn)*)°*

CE=1- ()

N w0l bwin Jlde PPi s sdalie Hlade :Qj &
5 linlie ;Sibe e 1O lanlie (claosls Sl
Giba ol sl 005 Limisie pSike ke : P
laodls 5l o yd V0 g yojgel dls o (gl lmosls 5l asyd AD

2515 oslizl (yge5] (gl

Coy g gl

Y cwlis ool golfiw! bylys 4 4 L

LoolSig) 1 A1 5 (sl g ol 54k ) sl ol
syl by oy poue itk sl o> do)d
A8 dwlore (S 6 )5 g (ol o) e oalBl ¢ SIS 9 2

(7 Jg)

e ol | G
P )La] wt.o u’"“"“j dL“"’K;“?.I ubw‘ d‘)—f
5l 3590 dilaie (Pl (slaolSiul 48 4l
o A5 A (o) ol Ol gl Glidss S,
aslio (laolSiuyl o gl el wlig) (23 sl 090 Jsbo
s g (Bl aiy 0529 pis g caslio g )lel Jsbo olsl 1
@ $bidoyd s (V) w5 ol gl cwndYl jo
L aliy, sl oo Sbol ealial b by poly e
2 (1 ) Jog ddy gosb 31 Jeis) 2o dpuloxs

L gl sl Excel Hljele
p-m+l (1) dat

n -

i N g asuie 03 () oyled M yasuin slaodls

ol poll Gloed am dbje ) (0) aibe Laesh

A5 il Jeas! gl s b o] o (gly o gl sl

L;‘d.ojam Lg)Loi &9 uJ)JwL.O 6 D06 yod )l oslaiw! L 9
A 03l yausis

@ opelly 93 Jloy So g JuoS mig & Gygb

95 Sk 0y90 b (20 9 Bud Sl cuslie g lgis

A odlawl gladlaie oo jglaie 4 g gl il dlw

Nileees plio b (SSee5 4t | BlS 958 CleMb
Vidoooos ol opmo; sadds L wlid ey leMb
Lo WV Bl o) s jl (3l ) g
Arc/GIS 9/3 libleys ;o Videver plop WS S8

W) Clp‘ml

\ Slole Joos

oyt 12 glaty) abex I (ole Jlod g a0
Olgse 1y bysie 5l o3kj (o3l (] alewg 4 &5 Al o
wosly 1 glaoMs iy opl 4 g ol ials Jole wis o
lojeite o GBI (Stuspn Jlde o )2 9ei s )
(V+) 29 dnlgd jiaS ool Wy (sl ole slaws el yiii
5 e W (ygaw )5

On bl gl o8 conl gy 0piie W g )S)
OJM‘J)ywwwb&9d&wl9w&
o (gl o puiie Wiz gme )Ty oges JSS 055 (0 )8
e (V) dasly & 90 & (gladlate
Q=mA’B"C"..Z* (V) adal,
Copd M owodd Suiin e Q dblee opl o &
Syxe A, B, ... Z 5 dblee colps @, b,z (ol
opsie Xz oygweySy plol Gl S aidbie it
Shooolawl b edls pe Jly wlus,d as e

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

[ Downloaded from jwmr.sanru.ac.ir on 2025-07-03 ]

[ 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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