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

WAD e 9 job /N oyl /piin Jlo jusol 0jg> o e doliiangy

il b e g (555318 pgle ol
i S Lol askiagy,

R 9 (Sl s G olyl A o) )
(505 4l 193,90 adlllae) Gl 2 @3l (oo JSui 53 059>

Y oayz we e ) .
S My oY o)
(ra_hkezemi@yah00.com : Jsguus oty s) WS bjpul g SB cbslis 0aSiimgl ¢ ope =)
ol 5 S cdblis 0 XSiimggy «yldlial -
AF/0/0 : by dy oyl AF/V/VY bl s g6

.S
2 @daaie Jolge Sl pbya (5552 9 Flgld om Bulyy (SIS Laled Sl Sl gy S b gl S
903 )Ll 8595 (Sudl)S 92343 9 coalSl (SRl 41 Glgi o0 ] o 51 &8 > (BB ()] Sl ped Mg 9 (S ol S
Vool ol &85 15 (w)yr 3590 059> (S eyl 9 Gl @l Fode JSK o baulyy (gl cnl )
g V:00nee yoldo U 31,595 anidl j1 oolisi] b wid GG IFOYIFAL (6 ,ko] oS yiuito 0,5 9 canwlio Lol b 8l&iunn]
(Wil Oleb! alolw 31 oolstwl b o9 adgl Wb plyly g (aduie g 3,90 83gu0w (Wolluw] CurBgo (S
by 3 cwmgidolym jl odll b g pawyd coliya ailje, Wodld 1 aaliiwl U olys oglad godie i g Sciwl
(ol 1525 0l damlne (i JSW puiS pad LS (lgis 1 i s abdi (1 )3T 9 (gl s MATLAB (cuigidoli
b Jiano Jolgs (polsl p2 00595 305 (S 5glgpud (5ol e i paSiudin (000 JSud g2 S 55U Jiama Jolge g olox!
dai 3 (Jode jolad @as (B> (lime (Swmod Culd 3 855 15 (o) 3590 (Sl ST (g, 51 ool
ol damo (gl gl 45 313 U UG )5 )18 (w2 2,90 B0j9 (Sujglgsed g (ot (Sl eyl U cdlas
Ol gl (s S (59 2 IS U Jolge (2 it 0jg> bwwgio £U5)) g 3 sei sl 0jen Job ol 4y, Job
EW,I & (3laie +/0E JBilas ( Siod o pd b oo (Smmod S1yl5 358 ol i (olod iy oo gy ailaio y3
9 055> bawgle o ol il oo Gy pglS (ot JSW dS pad LG b ojen b (sl ¢ /YA JS1as g buwgie

[ DOR: 20.1001.1.22516174.1395.7.14.12.4 ]

[ DOI: 10.29252/jwmr.7.14.127 ]

il e 107 g [0 | Siuansod o p b i dlarly (5115 138 15T Jole mogd lgic & ¥l Lanwgite )l

oo e dhil (b 2ol Soue yed ble (S pmti ad L (35 0je 1 sulS sWojly

5 sale (29«3l oy O el do | llin
DFAYAY) sl iagusS] 1 cslis b Lo yo ligios
2 odlawl by pald e 2y)5 3lee 31Ky (S
oy 4 ol Koo slodie oaemllS
@l 5 48,5 )13 goeil 3590 (V) ohes 5 S yis)
pae Jl (o8b MU (35 glipe ogad > (il
dy50 (sodly ojlul 4 Cuwlus Solas 5 aodly Cozlad
Slalllae sl dmd &y Ll ol &l ool
3o g tin slojialy b Gogas 53 (2aste
sdas (V) Cusl 0ud plol 2 pglas Soxie IS 2 055>
5 (a8l S wwd 93 0 g Cuwl 050 Gjgody Slalllas oy
Sladasiio b G50 ( SIS oy 45 2l )15 )bl
Olyrpgls (e JSE p Jlen g ol g S31Ss 58
9> 2 bl Glagbyy & Grge ) JA) Bl 35 e
5 ok pold oo & il Gl )bl by
)f)m 059> uSu)AB Srdasin 4 Lmu»)l): u;‘ bls,l
daxio slajielyly  (( S8LS Gladllas  (VY) sies
S Sletadls 3o xin S5 3y Bl 5 (S5 5258
o )Ll (YY) (ygminly 9 0)lg linios guls & les oo dlar
Sy e JSb g 1y ulibies 9 SB i o 38
e 3 (PSS Oyl A (pizes sl atash
4 (V0) phlSen 5 oY dlwg & by polis v JS5

EVRTN
slaghsy icwle SIS gl gl ove
le gladp)S g Cusl ojg Suolgyun dl inles
Lopd (ol Pl (dxie )l 0je> Ol mlie o pae
Sod bape Sloj slapls oo b alale iy, (b
3 geie cpl WS (e ple Ty (dame 39, (Sl 0)90
s by olej & G Abdg; (03 (e )
iy dwmlie glp )% 5 Wl Canty g58y Jlool
S 3)‘5@ ’)|)§ o3l b)?f calises dlmo)‘? ub)>
5 @l g ol laymell 8 5l WSSl g gode
ojp> (Sidorted Gl g Adgy by (Bl

(V) conl
@ Ol pels (godie ) odlal 3lge (5 o8
crl 3l odlatal ojgyel 4l () 350 Jibyp lisios
wly pole 5 Sidorie e slahl)S > one
g &y Oladss & ol e des a8 cul oas 518
Phb g @l G 3Pl Wg L b)) o (V) ol)Sen
oladss (3 obepdly boue )8 o)lil ol slaailels
5 Mgy 5 Wby, > (Sl Copse b ke
oFsS g 193,5 aiile (dlisee (pies dlusg 4 (olw)d
I el 428,515 ezl 3,90 55 (V)) &l g 2,0, oY)
Spdebyp o ol edlatwl ¢ gove Cpl 2y)5 35lae K00


http://dx.doi.org/10.29252/jwmr.7.14.127
https://dor.isc.ac/dor/20.1001.1.22516174.1395.7.14.12.4
https://jwmr.sanru.ac.ir/article-1-763-en.html

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

[ DOR: 20.1001.1.22516174.1395.7.14.12.4 ]

[ DOI: 10.29252/jwmr.7.14.127 ]

we Ol pglts (e JS5 2 0jo (i 5 (Sojslgrhen (slajielly GAE ()

SeMblay ol cage (BSnis 5 (Seidsae
Copde y> ol g by ol (Jxie F3:55 puds (sl
A Anled 05 Ol mlie digs
csoelBl 38 556 on Jolge s imgy cpl 5l an
Orzee 9 by poll (e KB i )3 (5ylegd)ge
bl oo Ll omle Latlgy (o)

g, g S0
) ORR932 3,90 dilaie

2 a8ly jusul 05 Ve dlaw Jolds iasds ) 039d5ce
Il oy on o cwl j35 gbp bl lg
JSs) clods 2lg 3,5 YA YO Jsb o Jlus YO YO
5 & Sl g ol I gl iy 3)5e adhate ()
iy & adble i)l wSlie o JBls adl e (g)yglis
P aYlo )b iSls cwl byd mdaw 1 2 YYVA 4 VYD
soike WY (lse 4y (WOY-IYAD) Lingls 3)90 0)83
ojp> 4 byye o Bl g wadas j5ul ojo> 4 3late
Gl shdaasiio (VW) cwl o deo 040 L ye 0]
ol odds Gl)1 Y Jodo 43 yidgh 3yg0 (slaoje>

B

055 ;0 (Y0) o )Ker 5 KI5 wliios .cuwl oduuwy Ll
5 ol )l Sl & 0 ol o 2 35 39,
ol 2y b mi) 9 p NlEe (LS Jidy
b)l.\i) /wli‘ ul’P_HL\’ (S Jﬂw

@ ilr slp oaie oy el by
o 5l a5 ccunl ol 030 )5 4 Gy pglas aoie S
@iy Wl ) I8 4 GVl clbais 3,8 dag]
Wb Setwcd @i g W @iy L @iy Jly S
B asll 5 SIS gy 90 2 2 ST (N05Q)
Pols (i JSB 53 1y (oelll 5 (S350 (slayial)ly
s Lol Wlotsly @il & Li> cilize bl > b
NS5 Jelse g5 s & %0 dais &) labais I gl
(%) 591 S2lg5s ude

boalarl) ) sy i 4y ool oo 4y gl L
JS5 2 oje (Sidtn g i slajall b
o1t plol (B Jimghs 59 aw ) by pglts (oxte
cliseo Joloe @lysl cde & by polts oo 0L
5 S by dgn g ol (SB (LS gl Wik
alas ol pite G g Sloj Jla 5l cwlidne;
ojp> (S3Parid 9 (Supd sbyiell o bl (oS
A5l oRes adate o 3 by pol e JSS L

BTk B E

e

Casplan Sea

XN

Wiy

wih

T —— —_— F—
T S é \'Jh—
iy ‘:\‘ ~ - I
) e o N {
e - R

I,’ @ B
L s "?!?9 Casplan Sea
T Y . {‘57“@

|

e
f w
-

ORRgR 390 aidlaie ) JSB
Figure 1. Location of the study area
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Table 1. The characteristics of the studied catchments
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Figure 2. Flow duration curve of Shafa Rood and Chobar Balamahalle catchments with different characteristics
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1- Principal Component Analysis

2- Varimax Rotation

3- Measure of Sampling Adequacy
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Table 2. Total percentage of variance explained based on selected factors in factor analysis
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Figure 3. Dendrograom of homogeny catchments based of independent factors

1- Ward Method
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Figure 4-1. Relationship between exceedance value at the point of zero slope with catchment perimeter
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Figure 4-2. Relationship between exceedance value at the point of zero slope with the main river length
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Figure 4-3. Relationship between exceedance value at the point of zero slope with the Catchment area
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Figure 4-4. Relationship between exceedance value at the point of zero slope with the Catchment length
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Figure 4-5. Relationship between exceedance value at the point of zero slope with the time of concentration
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Figure 4-6. Relationship between exceedance value at the point of zero slope with the average height of catchments
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Figure 4-7. Relationship between exceedance value at the point of zero slope with the average slope of catchments
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Figure 4-8. Relationship between exceedance value at the point of zero slope with the average annual rainfall of

the catchments
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Abstract

The flow duration curve (FDC) is a classical method used to graphically represent the
relationship between the frequency and magnitude of stream flow. Severa factors are involved
in the shape of (FDC), including climatic and physiographic parameter of basin. In this research,
the relationship between (FDC) and the physical parameters of the basin were investigated. 20
hydrometric stations with appropriate daily data were selected. Physiographic parameters
extracted using the GIS capability and Flow duration curve were plotted using daily flow data.
The first and last inflection of the curve was computed, using coding in MATLAB
programming environment. Factor analysis was performed and the most important independent
factors influencing the form of flow duration curve were identified. The homogeneous analysis
based on independent factors, using cluster analysis method was investigated. Finaly
correlation between the exceedance values at the inflection point and the geometric and
hydrologic parameters were investigated. The results showed that the parameters of the
perimeter, Area, length of Main River, length of the catchment, the time of concentration, and
the average height of the basin were the most important factors affecting the shape of the curve
in the study area. All above mentioned parameters has a positive correlation with deformation
curve Index. Precipitation was found as the second most influential factor, with a negative
correlation.

Keywords: Deformation INDEX, Flow Duration Curve, Homogeneous Regions, Inflection,
Khazar
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