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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
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Figure 2. Results of calibration and validation of the runoff component of the SWAT model in the studied stations

St g de s ol lyy Job @l il (LS
gy 4k g gyl laged (Priwly dbye > Sl
I 5ok (@l g sl) @0 99 2 (HBly polie (wcons
Bl 2ols & ds g b aiil o gy 0l (gjlwdid yolie
dloyo ) (Bly Cgu) gl (23 plie Jasl ol )3 00
b (o0 bl ol ol (gilwand polie I 5 in ol
)I ML’L;O ﬁl).g rb—ﬁl-’ oD d)L»M 9 dlo.\!b[&o Sy
0l (gilwdand a4l g zgl (20 (Priwcows dsye o B

Slosds glosnlie polio | 5oS

(= [ T
- e -
Fom
[
gx
§§.m | 1
[ f / I
L i |“|
Zom o |
2 yia AL
L I \
R N\"A\"\fl Lf\ - l“-'\;{-‘{(\:“%v___.fjl:—’,\:h___,
s
it
HE
[
:rb
- J
aca A llh s b T
g [rsaaton A e
e {l 4 Ctneres
G I JL -
E g | [
kgm |
B |'\ 4l
g il ’“<\_J A J\ﬂ_

ez > (F USD) ww) ilwand I ol mbs
" 9»; ol.iwl
uLwS) W]a 4\1.>).c 2 X d)L»M 9 dlo.).hlw.o

ey (oS b)) 4"4 s o sl 5

sl 22 4 Oty slagle) (P do e > s
polie Lol faib o Sy oad (gilwdnd o (slodnlive
)J.)LO.A )l u..uu oD d)l.ww Sgw) 4.:[.5 9 C9| dh’bu.s.)
OK..w.il ).) )i.{.) o )l wl b..\.ol Cawddy dlo.\.lhl.:.m
a>yo 93 2 3 Glosalie Lgwy zol o H99ls
Cow)y Al gla 0 5 ol odd (gilwand polie I 5 ke
B gty dl> o 93 a0 p3 0dd (gilwdnd 5 (losalis

fy e
ey j\ -

Avurage sudimant New ran
It par masah]

IREEE
%[L‘
i

TENERN

[N ————

1p

i éw%wiu i

g“E’"z""E i

asdllae D)g0 Lgllboli“wl » SWAT J..\.o Cgaw) dd"lj?" WW 9 u.?u.wb G)L.J -y ng)
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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Figure 5. Average monthly sediment discharge and simulated by applying 10, 20 and 30 percent irrigation water
reduction scenarios
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