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Extended Abstract

Introduction and Objective: In recent years, the use of SWAT model has been used as a
common tool for simulating flow rate, sediment production and evaluating different scenarios to
reduce sediment production and runoff. The current research also aims to evaluate the changes in
runoff and sediment under the influence of irrigation water reduction, using the SWAT model in
the irrigation and drainage network of Dez River.

Material and Methods: Recalibration and validation of the model for simulating runoff
(Shoshtar, Arab Asad, Shavor Bridge, Harmeleh and Bamdej stations) and sedimentation
(Shoshtar, Shavor Bridge, Harmaleh and Bamdezh stations) using statistical data from 1995 to
2012 and 2013 It was done until 2017. The simulation results were also evaluated using R2 and
NSE coefficients. Then the scenarios of 10, 20 and 30% reduction of irrigation water were
introduced to the model to evaluate their effect on runoff and sedimentation of the study area.
Results: The results of model evaluation using R2 and NSE coefficients indicate the appropriate
performance of the model in simulating the mentioned parameters. The results of the evaluation
of scenarios of 10, 20 and 30 percent reduction of irrigation water show that applying the 10
percent scenario had the least impact on the amount of sedimentation. On the other hand, applying
the scenario of 30% reduction of irrigation water will increase the runoff (30-60%) due to the
reduction of the collection of runoffs for irrigation purposes and consequently the increase of the
amount of sediment (20-50%) in the irrigation and drainage network of Dez River. The obtained
results indicate that the increase in the amount of runoff in the basin, especially in the rainy season,
has caused an increase in erosion and consequently an increase in sediment in the basin.
Therefore, it can be stated that the time of applying the scenario and the characteristics of the soil
in the area are the most effective components on the amount of runoff and sediment in the basin.
Conclusion: According to the results obtained, according to the effect of runoff on erosion and
the amount of sediment in a watershed, it is necessary to use methods to control and reduce runoff,
such as watershed operations, structures to contain and store runoff, and use modern irrigation
methods to prevent soil erosion. Because traditional irrigation methods, in addition to water
losses, cause a decrease in soil fertility and an increase in sediment in the drains of agricultural
lands. In lands that are irrigated by traditional methods, sometimes the amount of water used is
more than the infiltration capacity of the soil. This causes erosion of the surface layer of the soil
by the runoff from water accumulation. Therefore, agricultural management approaches in basins
prone to soil erosion should be focused on modern irrigation methods with minimum runoff and
drainage output.
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Figure 1. A: Location of the study area in the country and Khozestan province, B: Location, hydrometric stations and
irrigation and drainage ditches in the study basin, C: Soil map of the study basin, D: Land use map of the study basin

:qurf ¢{>|| )9) ).) ‘;..\_:)LJ )]J._O.n :Rdey ctjl_’> ).) u‘ 4.:.]5‘
392 23 35 9 w3 ylde B epll Gy > OUlg e
el 59y 0> iS ol lde Qow el jg) > gludl
MEVIYS{ WLV
s Sn ol Jihis nasgn 5 S5 gions o]
oK) Ko joul ddgs s3gie JSuiS (gl )
2 Sy 4B)S Hlai > Jae (295 lyedr (g yieg e
SEre Jo 4 Sy 2l )8 4k gun db g
A dw Cpl 3.0 51 CSG59)y0un Funl (slassly ddds .ad
Job () )8 add g o)l pgd) (S aid)
dbf cwoyd b oo bl ygods joSie (slaodls .39 oo
dnydbye 3 b (Byre S 4 gilwand (g 4
5 ol g b o] (6,58 e glas)) g Glaie
Jie 4 g ard jsSde oy b arlll (slaolin] (yriozen
b e

sl b sl b yiel)b 0,80)lg 5l e B dls o o
Coledyd g oo 1yl Jde g Glail (g5lwansd gl s
Ve e Lhals glag )l adllas Cilaal & slawd slp 3
390 (6399 sodly . 1al gyl O il woyd Yo g
Sl o 4 baye oxiwcous g (oxwly plsl 4l eolail

SWAT Jae
a4 2B e jeba & cwl Ji SWAT
Jolge 5|l o 1) 5 Of S 5 e85l
U S5 e e o] 48 sl ) SWAT o lsctl 5, 550
gaw ) aligy Sloj sbapls )3l cubll g o atg
ibodas pogdle Jdo cpl 5> sl Ll 1y ol ddgs
Slag )l cinps Sl (hglgin 4 baye laanl
51 Jae cp) (Nouri et al., 2016) 5> 3939 0 (e
5 909 Slpite O Ay crogi ln M Yol
SBopdsl Wl plrodly 5 Wl e ooliiwl (g5
Al asp 3 Ll by g alS hds (S ay
Taw 93 0 e (Kenpd (Jho cpl 3 S (o0 B
ol (aladdgnj a5 pl adg 1l 995 o0 dmsloxe
Soddd & g b s 9 el (£B)] pgd) sloaids
Seigori GiSly glassly 4 (Sl sp)lS S
.(Basaltpour et al.,2016) 355 0 (siupmwis (HRU)
e85 gy b Youd g Mol gmie dde 59, 5l SWAT Jue
2 Sy e Gl e dulre gl Tesl = 5
el Jilo plyieas) Cgu) dnlxe gl 9 HRU
Oinlog by bl ondpdol ), (WUl
dales &l 5 &5lsyled 45 yn S o dlizl (MUSLE)

Al o Candty p Abslee 5l a8 ol gzl Ol Mo
T

SWe = SW, + Z(Rdey - qurf —E,
I=1
- I/Vseerl - Q_qw)

()

1- Hydrologic Response Unit

2- USDA Soil Conservation Service

3- Green and Ampt



ay

OAT gy 5l copmlus o pll gl cadllas
2 yelyly o p-value g t-stat e b s b oozl
pasube bl (8,80 ) (S)S, doles )l
908 (Gilwand polie (e oo (Bl polateds 95 oo
Db oo 03wl R- factor ¢ P-factor ,g:s'6 o5 51 slanlic
ol (5 pSoilul slwadly il sy Sy P-factor jlxe
)8 (95pPU) soyd AD Cuslad pac Wb g0 &S Cuwl
R-factor .cul b cwlbus ,Sily R-factorlee .5 .5 o
S Silodnd ol WBL SSOP o 4 42y
ly yob adllas > (Abbaspour et al., 2011) cul
Ol o bgye el YVl Coslun 10T 4215 plc

A8 oMl (yel)l V8) gy (23 9 (el VA)

SHaals e g cuitingy dymw ¢ 2 Lge 2l deze i)l (le
VEY Gl YA o5less /o3l Jlo ).o:j 0j9> Cu pe dolidngly

o 3 Cgwy (23 ly 52909 Sloodls 5 (sl g aloy>
SLH(Y) g 53 silosend 22138 pbsil sl Je 4 999
5 ol aSd p Sl 4 g b (Bb )l el
s 293 Sloj il ol (s CUly) (e (2505
rob adlllas > plpls Adb e 20 VeV ey (6 )9liS
o} Slgicds o OUlg, §1 (o> Vo) Jilis ke 5
JHe 4 giloand bl Gl (65,9liS sbame 5l ol
A e
o el g (Prly Camlus U]

3l rwcone 5 (oriwly cuwles UL jolaieas
15 b oslizol SUFI-2 42,680l 3 SWAT- CUP 58ls

SWAT e jl oslitul b j> aldg, iSaj (oybol 4t (gjlwands clp Jao 4 (6399 leMbl =Y Joun
Table 1. Input information to the model for simulating the East Dez drainage irrigation network using the SWAT model

Data sourcesl> ziie

Dataosls

United States Food and eaoxie &Ml (55,5LiS” g ,byles ylojl
Agriculture Organization
Obujgs Gl (63,L88 g lojlus
Khuzestan Province Agricultural Jahad Organization
2348" alilon olojls
Iran Meteorological Organization
Olwjes By 9 <l plojle
Khuzestan Water and Power Organization
Obwjsd Gy g 2l glojls
Khuzestan Water and Power Organization
Ol Gl (63)5L88 g lojlus
Khuzestan Province Agricultural Jahad Organization

Digital Elevation Model s, 098, aiis
Soil map S asds

Land use map .ol g ,l8" asas
Meteorology data .oliilss slaosls
Hydrometric data (¢ yiog,3 gloodl>
Sediment data gy (glaodl>

Management and agricultural data ¢ ;,slisS 5 (o pde (glaodl>

ol 5 S a (Alizadeh et al., 2014) sl o by

Lol 04 4§|)| R? 9 NSE w‘ro LAPRC I (Y)

Table 2. NSE and R? coefficient ranges, (Kaushal et al., 2

Je byl
Sa @se glagsy) SWAT Jao bl sl
O Pk S @SSl — IS o i g e G pd &8 39 00

(Kaushal et al., 2011)R? g NSE culyps (slrodgizs =Y Jod>
011)

(R o 0 el (5 assessment’s resul b ;,l 4

The coefficient of determination (R?) Nash-Sutcliffe coefficient (NSE) o
0.85 <R? 0.75<NSE<1 o s very well

0.70 < R?<0.80 0.65 < NSE <0.75 g Well

0.60 < R?<0.80
R?<0.60

0.50 < NSE < 0.65
NSE <0.50

Js:8 18 Satisfactory
Jed JB,. Unacceptable

fohBen g (nllon G ) Sen 9 (9395 )95 (=5

slagingy ) 5o ohlen 5 Gplpl g (len 5 (s
5 (ALPHA_BF) (GW_DELAY) (clayisl)l 345
Silotnnd ) el cpSeles plyisa 1, (CH_K2)
o) 2> Silwdnd jslaiedr (S)b I dgei (B (2
3909 sboyiall o 3 b (Byme Jho 4 el V0 dlas
sl )95 5 (USLEK) S sl s 556
b ol wers 5 cnyohe (CH_ERODMO) Juis
(CN2) usby balys > oxie o)l 5 (ALPHA_BF)
oolaBl 358 & Cgwy (Gilwand 2 1) Cawlus (p S
Feyereisen et ¢Zarei Gorkhodi et al., 2022) slosl>
Nasiri et <Sheikh Zainuddin et al., 2015 <al.,2007

ol U1

W5 5 OF & adlhae 390 dilaie c(gilu s I
5 bl )l SB aadl @ dog b & AD pped
A8 S5 (HRU) (Siglgpan (iSly Soly AVD
o b pbsl gl (23 adlge sl el colus Jilos
sloyiall 8,5 5118 oy )90 el VA yolate pl 4l
o3y 2l i 4 SBAY 35Ol ) ples
5 (ALPHA_BF) &l sl wuys (GW_DELAY)
sloyiehly g p Soeles (CH_K2) 530 S5y oo
&> (TLAPS) Ly ¢l e 5 (CH_L2) JUIS o
L0 dlllee 350 ddlaie )3 Camlue pinS

1-One AT aTime



als o g cuiniogy domw ¢ @) Ugo o 2l oo 85 ki (ulie

af SWAT o jl aslinul b 6,bal OF inls 13l cos gy 9 Gy, @lyss b5l

Cal 04 )] (V) Jgi )3 adlllan 590 adlaie (So59)g)00m
J(Arefi et al.,2012 <Erfanian et al., 2014)

syl 51 (S 1y (USLE_K) )56 395 cladss
el (ol plie dged (Byme (gilodend )3 olus
Silwand 50 oad odlitwl glayiel)b Cawles LI

. ) 5 Sy slaailze 1 550 b ytolly Cmbus 30T Juols b =Y Jguo
Table 3. the results of the analysis of the sensitivity of the parameters affecting the runoff components and Sediment

ks

e

t-stat p-value A Ael ) pgat p-value Al ek i) 4ilge
optimal parameter Row optimal parameter Row  Component
value value
-0.52 0.62 0.021 r__SOL_AWC 10 -0.46 0.95 481.2 v__GW_DELAY 1
0.69 0.65 0.21 v__ GWHT 11 0.39 0.92 1.05 v__ALPHA_BF 2 2
0.11 0.62 1.41 v_SFTMP 12 0.23 0.81 174.2 V_CH K2 3 =
0.71 0.54 0.46 v__TIMP 13 0.51 0.75 0.076 r_ CN2 4 ¥
0.61 0.45 0.045 r SOL_K 14 0.61 0.69 0.085 v_CH_N2 5 £
0.81 0.42 2.88 v_ PLAPS 15 0.74 0.66 2.44 v__ SMTMP 6 <
0.94 0.49 175.5 v__LAT TTIME 16 0.50 0.78 -0.17 r_SOL BD 7 z
1.10 0.32 -0.72 V__TLAPS 17 0.51 0.75 0.27 v_GW_REVAP 8
0.95 0.12 45.4 v CH L2 18 0.52 0.68 0.87 r_ESCO 9
0.61 -0.58 368 v__GW_DELAY 9 0.96 0.12 0.41 r__USLE_K 1
0.55 -0.74 0.34 r USLE P 10 0.91 0.25 0.63 v__CH ERODMO 2
041  0.87 36.56 v__SED_CON 11 082 0.29 1.86 v__CH_BED_BD 3 -
~c
0.38 112 0.00 v__CH_EQN 12 080 0.33 008  v_CH_BED_KD 4 12
0.35 1.87 36.07 v__LAT_SED 13 0.80 0.34 3.18 v__CH_BNK_KD 5 Iz
0.18 -2.08 1.23 v__ALPHA_BF 14 0.78 0.33 1.87 v__CH_BNK_BD 6 @
0.12 -3.44 -0.21 r_CN2 15 0.73 0.44 237.7 v__CH_BNK_50 7
0.68 0.50 8786  v_CH_BND_50 8
IS (I¥F=+10A) 5 (+10Y=+/¥YY) (slrodgie 1> iy & oy liel g Siwly

xly dlspo 3 Jae sl Cundty pdlie wluly b3
5 255 fohSen s bl el i gy 3 See
lie 2g3 ldind 1 3 o)) Sen 5 (0Ll yol 5 1S
clbodgime > uiga |, NSE 9 R? (clayadls
Ababei et ) waged 555 (+/0V=+/AY) 4 (+/-=¥+/AY)
Naserabadi et al., <Goodarzi te al 2016 <al., 2009
(2016
2 Sy prebly gilwand jI ol gls (V) JS5 5
Gyl 530k g aloy 95ld el e dpd ol gy
P gud oK LSI)-! W Cuwddy C"L" 4 a> gl ol 045
3 Pk odd (Gilwdnd gl (23 e (oriwly dl>ye
5l S ol (gilwdud 4l (03 Hlade 5 (lodnlin 0
0y9d () riwlous db e 3wl slosalie 4l
Wbl oo losalie jlade 51 5 e odd (gjlwand ES‘ )
o (6 jlsdundd 9 Sloralie C?l dL‘bu‘.J 0y9d dilee 53 Lol
abyo 90 0 il Gy oKl lp il e plp oal
oMb (Gjlwdnds zgl (20 polie Srwiows 5 (il
Gyl el osel Cawnday loanlie o> Hlade I 5 e
b o yobdy (wwly dsye 0 loamlin 4l 20 500
2 Lol b o il ol Cpl 50 0dd (gilwand olie
i 5l 5ot slesalie 4l o) rwcous db e
oK) (glys ol 1)) ] INY Lol 0 (gjlwdds
sl (2> plie (eiwly dlsye ) &S an3 0 LIS 99l
Aoy 3 g Mdlie 0ud (giluodnnd plie I Sk
Fole ey 4 0ad gilwand b g g5l (2 (PR
oK) Logadr 1 Cunl ol slosalie palie | 5uS 4
015 3,91 Sy Lyl o 93 2 )3 gl sl Aloy
owly dlsye 33 0ud (gilwand 4l o o bl il
Slosalio polis )4.0.5 emCouo A e 33 g W e

5 LUlyy sloadlye lpy Joo (rwcons g (oxiwly
£35 ey 1RA01RAY ela Jlus (slaosls j1 .0 plosi] g
s g (uwly pbol gly b eolitwl Jae 28
bl slooygd ey 4 gy g Sllyy (sla el
Jols mls a8 osliwel YoIT-Y\V 5 1390 -V+\Y
Jos 3 ogm) 9 SUlyy sbyyiall (rwcions o (xily
Bl & 5 b ol 2SI (¥ 5 V) slo S 5 ()
P-factor yslie «oblyy yel)b (gjlwand cly odel Comdes
sodgize 0 LSy & (rwCous g (Suwly dl> e )
iy & R-factor yolie o (+/+A=+/YY) o (+/+=+0/YY)
b &S a8 \8 41,8 (=2 /VA) o (+/-¥=F/¥D) slrodgase 1
V4 P-factor jlaie 4 y») denge (sbadlailinl & asgs
Gilwdend bt il 3 SG05 e 4 R-factor § o3
FB 3 Slos (i dlsyo )3 Je (392 353 Fogllas
s R? (o asls jolie )b 5 acal 03,8 &) (5 i3
sodgize cuwiga owly dsye > NSE
Prwlous dlspe )3 g ((/OV=+/YY) 4 (+/--0R/AY)
5ySdes oid i oS €a8 )5 (+/FO—+/0F) 4 (+/+—OA/AY)
i deol s i e ol Ao 3 Jde Pl
5 P-factor ,,olie a5 aad o ylis gy yiol )b (g5lodnds
slodgize 3 cuwiga  suwly dlsye > R-factor
2 (Prwious dbsyo 3 g ((/EY-F/¥D) 4 (+/+—A/FA)
& gl i8S )3 (=2 /00) g (+/+0=+/NV) lrogize
Sritg Do sriwly dsyo 3 Jdo odel Cuwddy yolio
g xwly dlspe 9 0 R? asls polde .ol aush
5 (/AV=+/NY) slaodgae 3 iy A (SrwCous
Stuson sdiadolis &S fCuwl 48,8 18 («/-=FF/AQ)
Oezed bl o 00l (gilwdnd g slodnline slrodly g
(oawlous § (Soawly > ye 93 (gl NSE aslis oo



0

Gbaals e g cuisiogy dums ( M5 Bgo o AUl desre )36 Ly ol

cdody Gllgy (gilwdnd 1> Cdd e (Cunl 0dd (gjlwand
d).;o)’b.j] oK CuxBgo g 0l d).;o)'l.\il osls
Fole gl o e SlasS sl )3 3 (i
Sl b a4 g b JS)sba abb o ol plo
Sl Grcwlie 3Slas (priwly dape )3 Jae 0ud

ol ansld dalllas 550 (sboolSiug! Cblyy (6 5luodd

VY oyl VA ojles /o3 las Jlo s3] 059> o e doliiiangs

O3 S b o] gl odal cundt ol bl e
(VAAD-Y++Y) 090 (gla) )5 (oxiwly doye 3 &S
Slosaliv yoolio 5! P 04 (& 5lwdad b o Cﬁl LS
(@b 9 &3l) (2 922 polie (Vo ¥=V21Y) 09 ol 5
s yo 3 5 Wdliee ply ool 0dd (giluded o Slosalio
)iblii.o 5! P Slonlin rbb 9 691 dlmué') (e Cous

o) 5 Sllyy gloadlie (gjlwand ;> SWAT Juo oL ) Jols oli -F Jou
Table 4. Results of SWAT maodel efficiency in simulating runoff components and Sediment

StdDev_sim - p- o/ 0] adlho
(StdDev_obs) Mean_sim (Mean_obs) NSE R? R-factor factor Criterion/Station Ocr?e,m)
10.27(12.74) 12.98(17.78) 0.73 0.91 018 0.18 ely B
verification g oun
11.81(11.07) 17/7(18/64) 0.54 072 0.08 0.23 g Shushtar station
Validation
]
52.47(43.78 62.08(55.53 0.72 0.83 011 0.23 g .
( ) ( ) verification Lol 5 0lSuny]
- Arab Asad
19.02(16.91) 54.43(51.23) 054 0.62 0.06 0.30 (oo station
Validation
]
350.53(640.26 149.33(266.56 0.76 0.92 0.03 0.06 ly 5 L els: N
( ) ¢ ) verification )59L" i ol " ! =
L. Shavor bridge —’j
147.77(149.1) 148.55(132.22) 0.49 0.65 0.00 031 (oo station
Validation
o]
148.69(237.12 91.01(87.51 074 0.81 0.05 0.05 7l <.
( ) ( ) verification o> ol
- Harmaleh
143.29(112.52) 106.78(125.47) 054 074 0.01 0.07 (TR station
Validation
888.45(910.94) 343.02(302.47) 057 059 0.06 0.08 ey
verification 50l oSt
300.73(268.77) 221.56(224.14) 0.45 058 0.02 0.08 I cted Bamdej station
Validation
]
10.27(12.74 120.84(133.59 061  0.66 6.45 0.68 ly .
(2.74) ( ) verification by o]
e Shavor bridge
1958(1377) 1613(1576) 058  0.84 0.05 0.12 I ind station
Validation
]
23243(40579) 3308(8555 052 057 0.87 0.6 s oL
( ) ( ) verification 2554 b °L_§‘-“*ﬂ|
" Shavor bridge
285470(415653) 155112(187388) 057 058 0002 017 (TR station R
Validation N
14873(14341) 3004(2419) 077 0.79 0.7 0.09 ly i
verification oy oS
40116(130493) 7673(20952) 050  0.89 0.00 0.0 I crnud Harmaleh statio
Validation
72643(175404) 16619(29020) 061 081 0.42 057 ey ~
verification 50l oSty
87551(195011) 44972(785111) 036 044 0.02 017 PRt Bamdej station

Validation




a5

E :at J |t' ,r' *u')(\if ,.VLMQP.‘“"JUL MQMMJ

i
i . |
Ny L
oY V‘\.z}/'—_/\\ "\,f_';/ LN CLr

e it e f

my

&-JN_M'..“L_L_ -L_J

Sals o g cudniogy domw ¢ @) Ugo ¢ Ul e 85 ki (ulie

SWAT o jl aslinul b 6,bal OF inls 13l cos gy 9 Gy, @lyss b5l

~/ \_ f\r\__/waJ J\V_

asdllao b)}e dl.tboliw.u‘ » SWAT J.\o uuﬁ) L;A.d}a GMW 9 u}v.m:l C.:Lu -y Jﬁ.«:
Figure 2. Results of calibration and validation of the runoff component of the SWAT model in the studied stations
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Figure 3. Results of calibration and validation of the Sediment of the SWAT model in the studied stations
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Figure 4. Average monthly runoff flow and simulated by applying 10, 20 and 30% irrigation water reduction scenarios
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