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Figure 1. Location of Zashk basin and hydrometric, synoptic and rain gauge stations in Khorasan Razavi province
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Figure 2. Digital Elevation Model of Zoshk basin
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Figure 3. Landuse map of Zoshk basin

1- Digital Elevation Model


http://dx.doi.org/10.29252/jwmr.8.16.1
http://jwmr.sanru.ac.ir/article-1-899-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-11-17 ]

[ DOI: 10.29252/jwmr.8.16.1 ]

3 @Vl 0y3d cudils 5 el Qlly) o ps sy
Gblio 3o pLl 308 Folow doyd dilais pl > &S WS
wB)S i 5 aopd Yo Gle ajl 4 dagi b (SeSe
AY dw jl Sile dlaly 1 eolatel b by e o Y
Sl g ol a9 Cop 4 93l 0jo> (295
o oolizal b 3 ojp olie 3 e olej e
JPley bwg cud 5 (Sdgpi gld (Gl car
sldesd ssly GBS g 0 dusbre Sl a8 455 duwle
S e bl |y ojg g b JuSa o 5 (IUH)
Jso 5]

&b 5 Jae (oiwls 0)93 sl b)) adllas () 5
RS P NI SRLVAL 71 AR SRLVAVA
s a5 sl YOFNYYY B YOYNN b5
Sypods old (5 pSojlil ol Sg)na b (gilwand
Jie (oS byl cas B30 8 awnlis gbl 4 (S81S
9 2 (Shalie 5 oad Giluand (295 0bp)
2 odlatwl 3 sl sl 5l als ye
(CR1) Juo (ol —!

O e ke OB gliea Joo (o)
0y9d ;g: dl)) W) Lg)jb)l.b] 9 U:\J.mlm.a L;LQUL’P
olis Iy u.g‘ oA u.;.l)lf oS g o Ol dﬁfo)'l.\jl
9035 Jio )8 0950 duslie sl Jlme (p Fte &S A0 0
. Al o Cawds Ve abay

Yi=1(Qs;—Q0;) .

T, 00 0)
LgLavu.gJ iy Qoi 9 Qsi ;J..\.c Uﬁ)] CR1 Oi 9 LY
Fo) Mbleo 1 Sloj 5 > Slaaliio g ol (gludund

CR1 =

Silwdend 093 3 (Jloj p S N g (4l p e
o> culio ilwdud sxmd i oy Hlade .l
))9]){ DMDOW GQ“" ﬁ)lﬁa 9 ..\wl;uﬁ uJ‘JJbL.wo ULP

WS i 9 job /Y8 ojlos [pidia Jlo jusol 09> o e doliings

4 4
Kilometers — P g o
Sy 05 S bl adds -F S
Figure 4. Soil texture map of Zoshk basin

Jo (g lwdmi iyl 3

JuSa 0jlT L g yity Cajd L 5ls 5)50 ly slaadds
» ol 4 aly clbaY plo g odd ags ye YexVe
Slasuie il &5 iy cpl & Wb zlsiwl GIS e
b cae W)l Jols JuSy o 3 il g i
Mol s il (S 45 gl oS
W)l (o98y Joo 5l JUB (Slgydam gled g o ailody
Voo 4SS e ln abwl S 7l Sl (DEM)
(29> Olgisd JuSy 5 (Bn (g ad a5 a0
O CandWl ojo> o4 290 00 485 Hlai 13 0jg> 5 S
)5 Lasede (dly wlil lEe il S /¥ I 55
dnsl ) &S S a8 a0 JuSy Yeee 50 b 0jo
OBl lp )5 pasuie ojex ol Gl 0jg 0 YV 0
Ol g odd dulre o5 (L3 Ol ey Sygo ol 3 1y
Sl L 58 (Sgrien glad Y g ald <8
Dgd o 03liwl CuiS b 0yed pl 5l Sy sla Jow slp
aai g zo 9 Ji o314l ‘5““5‘)) 023l w0diledl cugb,
sa @wlie jobay ol Cowday SB cél 51 Sopeh
9 Sy ghe g3l (Wp 0> by Ges
Copd g 235 gl o) () Wl ) oyl
wlpl Claiil poluly (dad Cpge a4 5 JUS )
(8 o) 23 ol

0 _Omin
n, :nr,max_(MJ(nr,max_nr,min) ()

9 Omax O 45, lp (M3s) Sisle o s Nr el o
MRl > & wibee a5, Jile Sl Omin

JSL\> 9 )5]..\> Nr,min 9 Nr,max ‘J.))fu.c ‘L\.Qe ArcView
W P Onmin 9 Omax & ]09{)'0 Sl SRy Gupo


http://dx.doi.org/10.29252/jwmr.8.16.1
http://jwmr.sanru.ac.ir/article-1-899-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-11-17 ]

[ DOI: 10.29252/jwmr.8.16.1 ]

s Aty sl p (sjlodnd )3 WELSPa diwgn SGjglgyin Jho Cobl o)y

N s P 2
e
bl Glp @lSls U jlxe oud Mol asws CRS
Sl ey Miliee (@Mow slagl siloans
..\MJL)L;O ) )L&xﬁ Q;J
Jae (Seuwly

@l (95 ol ©ygo > Jae adl L)l 5l
Jbo sl b Slalis 00 b dwlds o

ol (6 pS ol RS Iy odds duwle 0 polde lgv o
dblie sly 3508 a1y )lel slajlins g 03,5 S35
2,5 asdin |y byiel)l cpl aige polie los o calise
b & by ol oy Juo il adlles ol g
Swd Sygods g 2l dal YeNVAY/Y B YLV )y
)I oolaswl l) ;i:;‘do?:‘ Cygo & J..\.o O 9 04U W‘B
92,5 sizge PEST 3l o
e sl

Cap il 09 lp @l Gileas Sl o
;Wls 41>)A Jo Lm).ml)l) 04ud .))9‘).: )).)l.a.n )‘ uw‘
ape polie jl edlawl bl Jloj 0y90 & (gl Jao
O =l g Il oly ds e (> osel canty (gla el )y
e (e sliel Cap adlas cpl > 035 (o)
03Lazl Y VFAY/YN B YWY Go)b o bayye slaoal
4,8

I oom a8 83 baghyy i 3 &5 agSlen
awd Oygo & 1l (639)9 srosld g Y (gilwedlel
swd s | Jols zuls 00,8 Jae  orialy a4 pladl
3am cplply 0358 Gellas o 3 Jio S8 &S 0l L
Gygods PEST lisle s 5l oolitwl b s oxiwly
el polie W2 S suwly Jao base Slegs]
V g ) Slegil g s (aeiwly Sl Jols oad ag
pasude Jodo ylie 4 dagi b Cawl ond ol isled
» K_rain 5 k_ss Kg Ki silo b yol)y 5y a8 35,5
b ol )l (B bl awsls Jluw Sobegl o gws el
wd by 258 adel lude ply 0 B P_max sl
Sloslaiwl b Jao o)l gls ¥ Jods 5o sslazily wlyuss
P Slegsl o o sla oxiwly (gly 0l S lee g
ol ool ylis o Hlel 0)gd pizmed 5 (Sxiwlg 090
o3latl b Sologsl oviuwly a5 aad o )l ol ol .ol
Iy Jde 5 Sdas gwd (Suwly & s PEST 0,651 51
WetSpa Jao JS' ;5 5 ool Liulidl Jod LB ol5ed
B i b omwly alsye o 1y GlBogy by 02 0B
A5 (gilwand Jo
oo > Joo Job BB IS 51 pliebl )
Y (o)lol 0y9d (gl Jdo (omine jlael 4y pladl ( il
dsye o Jo byl 5l Jeb @mls S VAR U
G 2 Jae Jsd B S 3 Sl 55 o el
Joe ¥ Jote 4 deg LY Jgi) Cwl 03 dope

5yt 359l o lis o cate pdlie g cusdly 5l jieS
bl oo Cusdly

(CR2) Jao bl -

s 2bj)l > bkee cnpete I (S Jre lisebl
Copd ool b Sl o &S Ml o dwge (g5lwdnd
Wodaly 5l Jae laebl jlee b el lis pess
Do o dawlre

i, (05i=Q0)? ()

CR2 = =
2N (Q0;—Q0)?

s> 5:5ke Q0 (Jho mw cups CR2 bxil
obsly wrew slme ol (gilwand 0)93 Job > (lalie
s b oas wed e ol Slelie by o )
gevey) V—- o ‘_’j )I.\.S.o ..).))fu.o oS 0l d)’uw
SYL laebl sxas Gl V4 Ko polie a5 S
Sl

(CRS) Sl (3 25 sloxo 2

Jols Jlxe opl ol oud gilwdnd Cawyd jads U
0Ad (i polie o Cuwl Sljle uibjly (gl il
(VY dolee) WS o5 yuuss Qllgy wlide g 0y93 Jobo 5o )]

N (0si-Q0p)?

CR3 =1 =3 0ora0)?

(WY)
wbss) sl &l S5l 36 oS leo CR3

Gsite plie 3l o1 e 59, 00,50 Jo (s3lodnd cubl

Vol e clle cpying 3 45 A5 e i V U ol

sl o

Sly GGl WU gy Hlre ook, (g, -2

(CR4) dieS b yo (L)

ST aeS ol land cuasS oLl p ead

.(\V) .))].)

_ ZiL,[In(@si+&)-In(Qo;+&)]?

C(Re=1 Z’i\lzl[ln(Qoiﬂ:)—ln(QoL+é:)]2

(%)

Jie S € (e bwy 4SS sl olwans el
sl o OMSie jI S5l slp elgsds SooS
€ )IAM AM’L‘-;O )_Q..o )Ll.sm Lv L;)IA.QLMA 9 04U d)uw
Shalie slb oo 5l U asl Soe8 K ojlil 4 Wb
CR3 jlxe ©jgo cnl pé )3 298 Jlad By € I iSo 8
Sy cwlio Jlude CR3 wilo b wales lis |y o)l &S
A5 o) 0 CR4
LT T4 FERNE W .| Wl H X Welr VW2l R SWE RS
(CRS5) (M) disbis s L >

Ol VY dble o Sl (U odd pMol aswus
slaslee I aal cads o Jlae cpl el ond edb
Wlg) ojp (Sjglo)en adlas (lp & ol (il
V) Cuol oas oozl HEC-1 Gun mb5 4 53]

1- Model-Independent Parameter Estimation and Uncertainty Analysis


http://dx.doi.org/10.29252/jwmr.8.16.1
http://jwmr.sanru.ac.ir/article-1-899-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-11-17 ]

[ DOI: 10.29252/jwmr.8.16.1 ]

Cuowl83 9 (§yho 3:55 )3 4Bl () o gllan diseS
sSlee e ppime gl ol 035 L3S 55 (V)
bba ]y 4SSl 3)90 > WeLSpA Juo sllacl
Sy ety cweip; o Gl s 0 (gjlwosls
Jie jidle j gilwedls cpl 50 B pl 50 Ay oo
31 35 6,550 bV el cpl adl bl sdas Yo 5l (SO
5 03d (Silwdnd SBlSs)nn 590 5> o adbl )5 oS

A5 dalgs aslyy bl 4 Slalie

WA s g jl /15 ojles /pidia Jlo jusc] 09> o prite doliangy

AO/EY) o958 Ly adlles 5590 055> (o> WetSpa
0y lp doyd AYIYY o owly 0y (gly sy
Siloand 2L olie sl 03)5 (gilwdned (e )ls]
iy & (Priwliel g (eiwly )93 (ly dledin la 03
5 =VENY aeS sla o lp g 2oy AYIFY 5 AD/FD
i ol 4 g b cwl ol dwbre Jop V4N
o slaged sl oj> nl > Jio nl & A ezt
Gl 0 3y50 50 @l Jg Cowl edly &)l 1y (o yipy dzs

Seilogil 5 (s (2eiwly (o) b (eges sbapielly podlie =V o
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Table 2. Model performance criteria during calibration (manual and automatic) (2009/1/1 to 2011/12/31)
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Figure 5. Computational and observational hydrograph in Calibration Period (hourly)
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Abstract

Study on natural processes related to water as well as knowledge about runoff and
h¥/drolog|ca| conditions is necessary for improvement of water management in Iran. Since most
of watersheds in Iran are ungauged, so usmgh hydrologic models to simulate the runoff is
inevitable. In this study, continuous distributed hydrologic model WetSpa was used to simulate
Zoshk watershed runoff. Three basic maps including digital elevation model (DEM), landuse
and soil texture are the model inputs. Regi_w red meteorological data are potential
evapotranspiration, precipitation and temperature. The basin outlet discharge in Zoahk gauging
station is used to calibrate and evaluate the model. Cdibration period is from 2009/01/01 to
2011/31/12 and validation period is from 2012/01/01 to 2014/31/12. PEST software was used to
calibrate the model parameter. Results show good agreement between cal culated and measured
hydrographs. The model predicts the hourly hydrographs with a good accuracy, so that
according to the Nash-Sutcliff criterion the accuracy is more than 85% and 83% for calibration
and validation periods, respectively. The result shows that this model only simulates the high
flows well and the simulation result is not appropriate for low flows. This is due to the use of
river flow for dry season irrigation.
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