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Figure 1. Country and provincial position of the Doiraj watershed
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Table 1. Characteristics of the stations used in the Doiraj Watershed
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Figure 3. Digital Altitude Map, Soil Texture Map, Land Use Map of Doiraj Watershed

Table 2. Land Use Map 2006 Specifications

VeoF ool gl ais Slasuie =Y Joio

Colus 2oy (ESa)eolus SWAT )3 508 95 Sl S 2D sl
¥Y/A- FAYFY/FYAD Oak OAK boly Jin
N+ a¥-£/VYEY Range_Grasses RNGE Sy
YY/YY YY-¥./AveY Barren BARR »b 2l
AYY eV OA-¥ Agricurtural Land_Row crops AGRR 20 (55y9liS
VA Yiaa/sA¥ Agricurtural Land_Generic AGRL & 5yalsS
Y A0/ £¥AF Water WATR o
/¥ YOMAVYS Residental URBN S9Suwe bl
V¥ V2R /YY) Rock ROCK 6 o




VAY

o ST aS o Gl |y Slaalie g sad gjlwds slaosls
dayly e oS Caol pl lise 4wl yao ply esls
)8 Sy Shalie 5 sudgilodud coodly o (Jos
b bie s dlayly cuol pl (glizods a3L Y L =Y ly S
d9>9 d]MLuA b odds gjlwdans (glaodly O Jol8 cuse
sleodly > byl cons (R2) alie jobay )b
» (R2) i8S o caog |) Jao lawg oad (55505l
odimd oyl YL olie 9 3y JIE YV U jao edguore
A0 YL slie Ysane 5 cusl jieS sl i)l
SBASGlw — 5 s o
9 ol gilwdnd polie o (e MBS oS )
Sy ol ol §) e S e ol 1y Sl
Gl i dlaly b cops opl led,S solatwl gl L)
Dy 0
(v)
ZL\(:Oi‘Pi)Y
NS=A- [———=
X7 (0:-0)
polie PIwosdosslie pilie OF o o o
e .l sddosnlin yolio w.i;lm 0] 9 05 ¢ jlusdnds
AR S (e Colid e U SG om iy
05 G ol Hlase &S S0 9 S e i (gl Hlade
d?ﬁl hoslawl b (gjlwas o5 cal L}g.‘ odiad lis wsly
(¥0) ol .5l o
ol & cul gunlF Jae (orisliel 3 el
330 (g5lwand dbul 4 ;0B ojlul dx b Jte S s o
Ju]yuﬁ 659y Slaal u»l.wl 2 dy ul).m 4\>)§ ‘ML@
Shooolatwl b Jao lpl ovwlael sl ool
g dlodolcusddy oxiwly Jsb 0 &S cwl oyl
iawly 4> a8 Cunl Slaalie sosld b (gilwduss duslio
(V) wilad 55,148 eolassl 590

Jw g1yl
FHom s Jae ol 4 plidl Juo slaisdg)g 4 b
Juo 3 Jlo 93 58,5 5 55 b (oolfl slaodls 3,8 )
Silwans (Warm up) sieel (gl Y220 b VaA¥
o)ladds ybgy lawgs VoIV U VARSI Ollgy — 5L
slale Jloj 4l ;0 (58 e wolie I edlitwl b oo
3 5 Mgy — il adg (st ¥ S5 .88 &g
P )I oslaiwl l) B R R P uL\M) ‘) u?cw)‘a Pl}"‘
Jlo bl bl zpgd (Spiegyten olKiw]  Slualin
eiawylzsl YAV LYo g oxiwlg dls o Yo - A B YRS
Slbos pbxl jI JS e85 pbxl able Sloj al
2 el LV &S 8§ slnl Cawlus BT cas ol
lylne o)y b g S RE ades I (295 (0
by wls R2 R_factor P_factor NS L. 5l Ll
b yiall o3gaoxe i b (398 iSucels) Gjgo 53 A5

S5 e 5 s (Sl o ol il

Foo bl g lar /YT 0)lod /pm3jled Jlo sl 059> o pte daliings

o )LJ&‘ 9 W'g JTGIVE) PV W 5

s SWAT ales 5 0id mjs Sajslasien cslo e
oty byl (gilwaige o5 siwn (b byl
ey oS >)J.\;up Cygo (Sriwyliel § (uwwly Glles
Sl ol L 5 S o> iy oo (Siome
Jse coabad pas asliyy Sy SWAT— CUP oyl (YY)
SBsl & jomie oS Cuwlas b (gl o5 sl SWAT
5 SWAT i omtuly oy il ol
Jole 99 oolaiwl b Ll o.).»)(’:@l)b ks L;W)LJ—]
Dedi o byl Jde Cowlas cus p-value 4 t-test
Bllooyid ds e cunl jiell Cumlus saimdlis t-test
Dy dled iy el Cowlus Wil iy t-test lade
Gosbds ad o lis |y t-test cuenl 35 p-value laie
Sy lebl oo b il yieS p-value jlais ax yn oS
SWAT — CUP () caul plas yiol)ly 45 ¢S g5 o
Koy cushad pas g uwwly e glayog) Llgi oo
s ParaSol GLUE PSO SUFI2 la by, 5,5
ey sl Bl 03255 9 Pl Cse slan,oSl
iy Sladoliy ) o SUFI2 o080 g, 0 50 Jao
&y @lis 5 bt 5> 45 sl SWAT — CUP 33l
Pl psls subs )3 g ge odlil ol I oxiwly pbl
Jley 5> SUFI2 ou,el 5 eoliiwl b Jslye (]
e by glaylse 85 ©y50 SWAT— CUP
o oy (R2) (Ser oy e p Jao
ple Wby Jlalie slaodh woy (NS) lSle
Jeinl aopd A0 Wb cwubus 4 (P_factor) coslad
g (R_factor)

Gl ol S Ojaods Cuxlad pae SUFIZ
2 Olisebl pae 4y e el jo Cuslad piae 1098 o
W Jlisl mjg plyed & d9de Jro (29 pite
Vo Jlosl b jblis o 33,50 ke (95PPU) sy
YU o Gjgods oy VD 5 b b lasd aoyd
B gy cwls ySeilul e cusa
5 (95PPU) Jloas) ms555 Juopd AD (ylgicdy o gl
olizwl R_factor 4 P_factor o)l g5 ;I  Slalie
P& cwl glalie gleedly ws)s P_factor g
Sl cwlus R_factor )b spy cushd pae sl
ol Jsiine yolie oui8 oo sz SUFI2 43 sl 95PPU
2 ohalie 5 (la Ssybar ml cansa 1) 9
g+ o P_factor i)l s,e5 bldjl .8 41,8 95PPU
5 58 coled o g ye o R_factor &5 Jbs s cwl )
o Cwwdy R_factor 4 & cwwesy P_factor as
St @lS (w9 Sl e (Gjlwdnd 1S e
»lp R_factor 4 S oy P_factor &5 aes o &) Jloj
A7) 2, oo
(R2) (o5 >

slodly oy oy yoold ds s (R2) fpusd copd
e g pb WS o ol |y Slanlie g oadgjloans
O b daly & Cal padls sl pae VB Y a8



S oo 9 (JhsS Slabe s (gl a0l
Y PTGl Z 093 adgn 3 SB )3 39290 Cugbs) 5 DUl (silodnsd 3 SWAT Jao (oL ()

ol oad o3yl ¥ Jgds 0 oxiwly 9 Cawlus U Voo 5l Ui ol Guing 0 bl e)d Ialay aeliy dasxe
ol 1y (omiw Hlael 5 (ouwly Jrged £ 9 0 JSS pizmen 5 30,5 |al (il Yoo v 5l i L SUFI2 asby 5l
RV odlatwl oiwlael 3 oxiwly dlgs polde Gl coledyd

I om dse polie g ad> (23 0 e lajiell S

A
/\ Ohserved
/\Best estination

T T T ¥ T T i ! T T f T T
DN T (T '/ R ] J ]

oo o 4o o0 W wm W

0

N /j M\L

0 T T h T T m
LI J R[N

6o YAV VA8 el Jlo b Jubo Lausgs (M) 4l py oo o sy o gl 5 Slanlin ailale o —F IS5
Figure 4. Monthly observational and simulated r?onth% gtisschazroglezin cubic meters per second (ms™) using SWAT
rom to

AR
/\ Chserved
/\Best estimation

n il kil 40 il ] kil a0 0 100 10 120 130 140 150
dloyo 3 Ve AL NAAS 0)93 (b Jio bauwg (M) il p caSo jio o p Slanlie g ord gjloans alale CUlg, -0 JSs

sl
Figure 5. Simulated monthly runoff and observations in cubic meters per second (ms™) by the model during the
calibration phase from 1996 to 2008
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Figure 6. Simulated monthly runoff and observations in cubic meters per second (ms) by the model during the
2009 to 2012 validation phase
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Table 3. Evaluation Indicators in the Calibration and Validation Period
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Table 4. Optimal values of parameters after calibration step
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Figure 7. Comparison of monthly changes in soil water in the Doiraj Waterhed in 1996, 2008 and 2013
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Table 5. Comparison of monthly changes in soil water the Doiraj Waterhed by mm (mm) in 1996, 2008 and 2013
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Figure 8. Comparison of soil water changes in the Doiraj Waterhed in mm (mm) in 1996, 2008 and 2013
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Abstract

Different models have been proposed to describe and predict the hydrology of the watershed
which are different in terms of objectives and spatial and temporal scales. In this study, the
SWAT model was used to simulate the hydrologic response of the doiraj basin. The main inputs
of the model, which include meteorological data, a basin's elevational digital model map, a soil
map and land use map, are entered into the model. The model was implemented according to the
curve number method, then, using the SWAT_CUP model, the performance of the model
increased with entering the observation data of the discharge from the basin and performing the
calibration steps during the period from 1996 to 2008. And then the validation step from 2009 to
2012 confirmed the model's ability to simulate rainfall-runoff and its use for study purposes.
Long-term mean soil moisture in 1996, 2008, and 2013 was 524.24, 337.59, and 468.77 mm,
respectively. The study of the simulated water balance components showed that for 1996,
despite heavy rainfall, the water balance was almost zero, indicating a loss of water in the basin
in the basin, with major evapotranspiration losses. The water balance is positive for 2008 and
2013 because the sum of evapotranspiration, river flow, lateral flow, infiltration and surface
runoff are lower than the sum of precipitation.
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