Journal of Water and Soil
Vol. 24, No. 1, Mar- Apr 2010, p. 84-96

s e b
LA GiAy

(5591 Zoluo 9 pole) S 9 O & 2
AF-AF . o AVAR Culgusd )l — 5993958 o) o ke FF ol

Ol S Ol sl glass e S0l Mg g5lude

Ml;gl;ﬁ},& sl e i eslaal L

Ay - ®#Y . . AN
So dsw Jlae = 7 Bolo Loy s - S5k e
/YA 1231 55 &

LEVCCS

Syglim ik 5l 039 (g9, Ll S dn g5 3)90 o laen g 35l o 3lg wlie a4 Slglyd lylud oS Conl lmossy dles I Juw

229290 (25 il (gl Jao jl ool d925 il b sl (6905 o] At Cayade 5 oo bl )3 cslio sl el Sy e
Soslaiwl Ly ppse caniS3l (sloygd L (23 )9l p> (sladlate Jlowi (g) S ety sul 0392 olpo g3 MStia L Clls) 29
& 509yt ol ¥ LY o bawsgio (23 5lol 3ado ol )3 jebate ol 400yl (ol 3,08 cawlio (slaJde &1yl 5 jusol 8595 cla Sty
Jooliwl L dllw Yo g Vee @e YO X+ Ve Y CulSib slooygd sl bawgio (05 polie g (gpolaen dlo Yo 550 O 0 w8 il
S o ol g B 5 58 Coguad VF g Cilise iS5l (slaoygd b bawgio (23 ydlie Aoy (s sl Cawst; SMADA Jl5élp
SPSS Jl38le 3 ;) eslital b cutSjl (slaeyg0 31 S 5o (sl caslio (slo o g (g 0o A2 5 93 slagygmes S Sl odlitul L 550l (slaoj>
O )55 1t (S Sy El e Sl ol i (b giludue @l b asite i gl Sy g (25 coeal 5 4x13.5
= O ol Cowdan @l g aled lads 5155 gyl oy g Lol Bl Jib oo (sla e Choal (izen 5
Cloley (e3> celio ool odlitul @908 b g s (slrole 5 iS5l (slooygd b (23 G > gl Chonl g oo (g 0y peeiS

ol 4zl SIS s )S bl ul (clao o>

S (il Jdo ¢ 05 ClS 3l 5yg0 ¢ 31)S g 50 Cluoguad (liwd S kil 1 galS” 214

Slwlad 5 ;5Se 8 gohw 3 (2l Slles (loding Sl 6
Olrl 2 e dew @bl cald 5 Jow 38 (Y 50) 390 pal )3
Ol S il ol (59,8 dasite Sl 59 Jdoe 3
et ¥ee g0 Bl bawgie (9)h 9 (39 (SlensS Jd>e
SWLw 5 18l o 5l] O] )ouT sloojes ;30 (gdaxie slo
O 930! Jl eheman 1) (el Jle 5 Sla o)l
5 0392 Cdanl Bl Oy g s 5l Sl sl sleejes s
A el e isy olpde g Glawste 5okl Colie jludie;
L ololy) sy sl S g st J58 5 Sl 2l
el (g3laidl (233l (o s
Sl &2 93 31 STy lanl ile e e > Cliios
Jie oo by 1 (YR) SSb g ()59 .l o L]
bl 5l aidjgs 3500 59 V0 > Sl bawsgia (by> (23 350
030l s Lansgio LS, pite g Lol dalyl Job 5 ol
iy, M (glilaie Judos gl (V8) (b o (soliwl 23503

EV R

QUi G bae 0 )55 0 e Jolge dsgerme (383 ()
55 b 5 Ol b 45 5 ] B & aas e
drgi om0l 6 )8y el ladoye > (aLS s
Gblis > (53 i Jlotal o Jltol g 5585 J6 pé obaus
ol 0sSlee poban VL Jow sl o0y 2al33l ]y ()5S UsS
S s YO (S g 48,5 L a3 |y sl j Y8
(3) 2,135 00 by 53b5 golatdl 290
el slmojo s 5 ol it i sls il pldl oyl
ol s 355 6Vl sl b 3blio 110 1ol Yl

lie 038l (g o jusu] cwdinee 09,5 ¢y lutily g b gal (il Cus i 4 V)
29 h¥ile oyde S oS (2b)d pole g (b
(Email: Sadeghi@modares.ac.ir 1 gt 0 g5 — )

)9S S b wlie g (659l Sliios 3 50 Sty g slutsh — ¥



AD b S il sl slaojeo STls) adlsi (3l due

Ol 93 99938 5l )5 3 0ud ploxl Slillae Bilgw ()
i oa b plodl wlallas 4381 55 4 3505 (gainmes o5 o0
e Ve )I Gyl idy oM = suS .))51)_3 M dhb).u.m
Sgdmme uldl Liny 5 (3,595 (clvools & Yool 5 0391 5y
duu»L.a.a P9 aliseo WS)L dlbo)ab l) u»)l) )3.7 9 Gl 00
S cilie CutSl (slooygd b (20 b Jols 1 9 (Sloj Sag8
Pl g)cnl jl sl 48)S )13 (g 3)90 aiiune & WLE g oS
@L?lailplab%qwudm)guuwwgo?)@fuum
S5 pie dy dng Ly i (55 liwl )0 Logas o]
BLo S5 5 35S sla i 3¢, 35 5 baye JolS Sl

L g, 9 dlge

st 9y 90 dlllalte Cualgo

Gt 0 LS YAV Yo Uyl iy b liwd S0 -l
U PP oLl e cibge )0 bl opl ol oad gdly jgui8
93,0 )8 3pb Job FATVS B FO'YY g Jlods 5,0 YEOY
ol iy Cgi 3l el 9 6 bl el 4 Jlad ]
aban o) 5l oboj g Ghes Glaglul 4 5,8 5l olisle)S
Jle dlids as e o liwd ) liwl .l dgaome 3lye dslaslus
bl ol SlwngS o olacl Cuaud 5 4,5 ), 5w )S);
9 9o Cubye &S Cul (Lol fisul bjg> cudin )y (s S
Cowl 0l 03D ol Y IS OT P )...>u1 slaoje

Laouls s jluwoulel g Siladlas slaclSivw
o8] YV (slmodls &gl iy 5] (o pbls dlllne plo
@ sloodh (5slaez 5 Silucales g ool 0 29250 (5 yeg k0
(S35 e (oASR oo lm) ol ¥ ks allle 5 slale
et Sl 5 (ghtdlato T clas oo (5 ol (b peals
SWWOF o la b oo Jlo Ve S yie (g5l 590 b oyl O
Ay N Jods 50 zydcie Sluaiwe b YWAY-IYAY U VYAY
2 el sladlo pan ) laodly oSS izt 5 s5loil
5 (Staman Al L) (il eloelSi] (gl b g oS! S,
YU (San by blyy A (w0 558 e sloolSin] (93 4
5 (M) 5 W) bl (Stsod oo (npivion b g (s ©j0n
g any p a5 00 S plul gLl adlys LSS ey
sbadise ad ¢l Jiame o piio (oS plio 4 (b
N Ve Y i lize cliS3l glmoygd b (23 )50 (S )
5 350 (sloais &S wlale oy Lolde 3 Yoo dov d- O
A5 (6yglaen VBeeee olide o clanl ol s 3595 ol

o3liul dilaie > Sg>ge ol FYE Lol 51 1, 5ol | el yo> U
iz (bt g Sy Jebd gy Sl edltel b (qwyp ol )3 00,8
sl b el 855> (cadlil 5 (58 slojiolly o opito
@2 3l Gl & o gy Jleixl @i j) ol (D
A5 3l B 3ot ] i 3,8 1)1y (clailaie oMo
Abbe (@M (3 L Lo yite (I e 0o o
2 M sladlaio Jlod g ag o 3 (VA) )lSen 5 Gual>
BLod gl ol sla s oslital 905 2 (i sl
ol 5 (6ol 2zl AT O (gl e 5 d30k0 (sl puite
9 b y3 dlate 93 )0 Vs leadlate Ll sl ) YA)
o 90 ) (S3dgren 9 (S5 gid clayehl lie (28
bwgio b woluwe a5 o Hlis U1 Gudod gols ol )3
S 5 (50 o515 ol dal ] Jsbo cawgie glis) (3
Lo b s (Sian blyy ol 850 Sl lauwgio
olse cpl o lazsl it cuiS 5L (gbooygd jo (glalasd Slis
993 4225 e Colime (Mo (b2 M5 )3 Jale (e
5 ein sty slagle e bLs) (yp » (F4) 2
Blobow bayoxe 13 9 ol 35> (Sujd Slogad Ly i)
Casddy Sgms Sy sl Jao ples 4 wisls Lt Ll s oMb
N353 5 05 peS gLbaS g +AF o e e ) 0l
= 259l el (o Jas 1Y) jgppmld 55 olal )3 k09,
Al ¥or 50 catSsl slooygd b 6Vl M slalind Sl
o] g bateds sl 5,8 4l ]y oybsle woyé dilaia (gl
U g3 odlaiwl HYFA 5 8le 5 5l bl canlio sz iy
Olysar |y e cuiSil slaoygd b (03 (o) 5 (ol polie
rta ploiean ) (ool g (5058 Cluoguad g sl piie
S0 9 ok Slegls) L e o S) Lulgy ) Jitee
=2 w35 Sl S o icamlio Colos 53 9 3 515 )y 3590
ot 55 i) gl gad &)1y Cilio CuiS 3l (slae g0 s (sl
el 039y M 35 53 e pl)ly (e Coluse & D
5 ldss Jbs Jole Jloo glagygejl plol s (%) alcs29l>
2 ldaod DM Sl e Jite Jlge 0uiS plose wlgs
(V) Loy 5 (95 2,5 pasio | (535 50 55 35 85> VY
a9yt olKia] V) 4Vl (clalasd Sl o el 5l oolizl b
CliS g (Ko slagyge)l plonl g o Te 5)90 S 3 pOI il
Slaled )‘51» «® )gglb’.o ‘L;)LJ cunlio FS31Y 51 enlal b d)u
ol 5 gl Cands Iy o Voor BY oS5 clanoygs (slp
o bwgie (SU)b g (S0 Caosas Wy (03 polis (i
9 ooy p3Y Cbls)l ogesite S (190055 b ojo o j1 S

1- Jourjia
2- Indexed Based Models
3- Geographic Information System, GIS
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1- Aspect

2- Slope

3- Digital Elevation Model, DEM
4- Vector Maps

5- Stream Frequency

6- Compactness Coefficient

7- Drainage Density
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4- Correlation Coefficient

5- Standard Error of Estimate
6- Relative Error

7- Root Mean Square of Error
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1- Relief Ratio
2- Ruggedness Number
3- Kolmogorov-Smirnov
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Runoff Generation Modeling for Kurdistan Province Watersheds by using
Physiographic and Climatic Variables

B. Salavati' - S.H.R. Sadeghi®’ - A.R. Telvari’

Abstract

Flood is among phenomena which result considerable damages to resources and is a serious issue among
hydrologists. The proper estimation of runoff is necessary for designating appropriate approaches for its control
or optimal management. Various problems have been reported in application of empirical models. The regional
analysis of runoff with different return periods by applying watershed characteristics is an alternative with
numerous applications. In this study, mean discharge data of 7 hydrometric stations in Kurdistan Province
watersheds, Iran, were collected for a period of 30 years and discharges with return periods of 2, 5, 10, 20, 25,
50, 100 and 200 years were consequently calculated using SMADA package. The relationship between mean
discharges with different return periods and 26 physiographic and climatic factors were evaluated by using
bivariate and multivariate regression models using SPSS 13.5 package and their partial influence were also
determined. The results of the study showed that the nonlinear models performed better than linear regression.
The main variables include the area, main waterway length and Gravellius factor. Data analysis also revealed the
possible change of variables and their importances in determination of monthly mean discharges with different
return periods.
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