wole 4 pls

Ol S 13l (omwsian 9 @ole
Iran-Watershed Management
Science & Engineering

Vol. 15, No. 53, Summer 2021

YRR

B I S T RCVERCV  FFR WP

e ST G 3 il 4 g2 0T e 5S1 Jasl 2 5 Doy
wom ek Llpd s ok sbel s AL Gls e e b
Sl i ST OT 23U 60 5 (alS sy ouse
adate sy g Gled Olpe s DU, b (G
Jolse 51 S s i 5 bl S L teal 138 5t
sl e s s Gl s ol e Sllae s Lol
[ 2 S8 ot 50 L ddaly 55 [YO] 0L 5 S
Uy, ilwans 53 SWATMe LIS 55 5 obly, » Jids
8 @l)' (sl 4 S o Slidss s il LG s
o3lital U 1y 0leadS Olal swe 3 4> T OO [YY] Jb
31y LS ol iloand s L3S (s3leans SWAT Jute |
O 5 s Geob 3l Ok Ao T spis bauge jsba oS
5 b Ol Spson O dos WV s e aaadl s
30y 5 anl 358 Aos VU 5 508 e 5,05 asl ol 4 Sl 0L >
de 3 Y] 0L 5 L SU5 05 8 o e ) 0 ke
(Suh) asbe dw sl a5 Olils, (3lwand Sy SWAT
5 OL ol glagg Seslal 5l eslizal b Jds U3 S esliza
A3 S lzel 5 ey Sl ol 53 1448-Y 40 JLs
5> SWAT Jte lie Ul sdiasilis (iluacd IS ol
23 s p el 4 [YE] Ll el Sy, (sleand
b ST Sl s S5 1 20l 6,0 e S L e
Sldlae .oxtls 5 Olednal sblcims Clds 53 e 5 sbbol
a8 ldl YAy AYAY ATV gladle js sl LA
3 SIS LBl el sl o S Sl oSS bl
O dlis 4 5 poww opled il o B8 s Ol 5o
DY] oLea 5 olee cas Clly, i3l 5 S ol jals
CSasden oLl S i 56 SWAT Jue 5l eslizad U
Ol b Lo se (gilwand Lo £ b 1) 55, Oy 4 >
Dbsglalng, Ok > » e p JB Ol S0 6 08 Sl peas sl
S 0 s A [T 0L 5 o S il 4
ol 3l sl aw Cow T g Albtsgy a2l 6,8
(5SS bl 85 Ol 0 S b (5,55l sla e

3. Pinos

YEo v Ll —0F o )l — 2335 Jlw

‘i’ - 0',2““_213 —OY b)‘.m:) —rgha}-;l-z. ‘Jlﬂ’

bl 2 migf (2 G i #G
I Okl T 299 3l 039 33 (xbaw
GISg SWAT Juw 3l oolaiw! b

TS Slake dmn g L anbls
WANNYYAE o dy b VFAAR/YY S35 o

o>

ke Oblul (Coame AS, Sl s 4 o)y

o o2y g a B Ay, gyl pAe 5 oyl
RS S P 53wl e Sl (ol ol
S 5 Pl SIB 4 g s ol ) &S WS 1
I 2V $ 208 i A6 s p Ban candlan ol 5533 5 o
S5 @R Al oy 3 b ol Sllus 5 iy
o)lsabe polas 51 g/ 21l 58 Ll g shha
A3 eslimal VYFAY 5 AFAL AFVE o 4w & bg e cowdd
o3zl SWAT (gl6L1, Jue 51 Sl — 3,L s5lwd e sl 5
Jde al,ls SWAT_CUP i 35le 5 51 ealial b s ‘s 5
Lol 51 eslizal b dde 3 Shes 3L il
o 55 &0 R_FACTOR 3 P_FACTOR RXNS
Sl ) pslie amesliel 5 ey el 5
0095 &2 5 AV CUAY /e JOA Bl el g 90 (8l
el S 4 AR 5 AN OV /0Nl Jde oyl
5 SR 58 s sls 0L WYL Sl Ol g
SUlay ) o g ATAY B AYVY Jlo 51 b s 4 5
sk 4 g 3 456 5 aSe 2 O/A0 B W/AN I I g

.w|

f ‘u"‘b“ Ul 2, S8 pis :uojlg.\gf
jr&«utyﬁﬁ’ ‘W’j IBEL) j’ ‘):.?'(.«w ‘ngl.wd.lﬂ ‘f»’

e aSils Gl e 5 phe L1 lid IS a el il )
Ol Olgaol s oK1 ands

g&:?lﬂ CLVG 0SS ls ‘)’*’U] 3 éJA a)‘)f sl 3 J}L«w e.,\;mi}j -y
ssoltani@cc.iut.ac.ir 1Sy S oy Ol 5l Olghonl rs oKl

Ol 813l (owrsiaen 9 @ole



b 95 9 3lgs

Loz &bagy pol i ol o allas 540 a5 >
odd W31y Ol Sliul B8 g 3 SSa IV -l
YV U aids Vi o5 a5 YY U as Ol lyls a5 ol
ax 3 BV B a@ds VN a3 8V 5 JLd (5 0 ad3s 0 5 ax
IS s andllas 5,50 a5 5 Combge ol 33 Jsb aids b
el ol esls OLES )

47°10'0"E 47°20'0"E  47°30'0"E_ 47°40'0"E |

N
=

z ) A 5
s / =
o : ° : o
(32
© o @
r = L
5 5 e
o
£ &
S " &
z A o (=
S .;\uu;_» e i =] _—
c o "
=) . s
i Abdanan Stati g :
S A O les oK) n © 3

Dehloran Station [ . )
Z | @ T2 S/ g ~ \ W) 3
8|  Doiraj Hidrometri 3 =
o 024 8 1216 N/ 5
> s mmm Kilometers |
47

°10'0"E 47°20'0"E 47°30'0"E

s w2 Sl 5 (5,508 Candse ) SO
Fig 1. State and provincial position of the Doiraj Waters

doe slasas,s
St g o8l &3 55 (SLL gloesls Gaios ol el g
» &l OUILT elL 5 4y (g 20 kS Yo s Sl ke
Olalald ¢ gond Cagby s 4 bgs o slaesls 5 ab 5> CsVL
LS‘J{W.Mobm‘&\#}e&i‘j\ﬁbwﬁjd%:))}
T3 Gresdes oal & by e o3 glaesls (minls pla]
5 5an Slaesls daesls wy o bl S ag as f}ﬁ)sc@\)
S e s3lal 0353 o Glos il pde 4 a5 L5 A 3Ll
5 e ¥ DEM (pimes . bl YoOY B 1448 5 Il Ve
Gl A 4 Sl el DLl ol il ek
S i ol Cas w0 o)l by aii Sldlas 03 5dous
WY sla S35 a3l e 3 D] omntl il SIS ol ol g
S LS lsl Jos esls oli:b woedd (5, Se3lul S LSS
ol pale s sl Jtl o pla3l Lzl it ) (s 0lS slanY ags
L .43 (USGS) ol gl ey Olosl ol 5,k 51t
23 S ol gale polal sy p s e Gladail 4 ax s
wlﬁﬁﬁd\)lsdcﬂf@auﬁgﬁwducu
Gble o bl spls s gy Al Jl 5l 6 S e Loyl oo lgus )l 5o
Sl s, 5wl 53 Lo YU by cle 4 s b ey

4. http://earthexplorer.usgs.gov

YEo o Ll —0F o ,)lons —p23 5L Jlw

sy Ol Lol ) 2l sl SWATJe 5l eslizul L
wlabe o5 Ol s o sS Cbﬁﬁ)\:w; 05 ehsh S8 L L
i U sy DV O 5 J s s BB il
jlesu;.d\b_b&ﬁ,;‘wuwuyﬁﬁu\ﬁ;})dﬂs
Sl i Sl QLS ol g @Lﬁ Losls rl;_r_'.l SWAT Joe
@,L))lm;M)M\O//\,‘\/‘\g_,.;;@\)gu”ml}\ﬁ,
o S8 s sl Al ds s VWY 3 AMVA L S
S I3 (s Ao )5 A Olge 4 B a0 5 e Ol il 3l Eely
O 5 sole by J2alS doys WY 1 O el ol s
O ilwand sl SWAT Juke s Sdos L3501 skaaay [VA]
Lol sty plnil gla oy Wil 5528 slaas > 51 S s
Jdo S 03 ol SOby minls oo 51 dm mls 45 s S 0L
&ijjjj)@'cwg[\r]gl)&mjgﬁgz.w\em|ﬁ\&}>g
23 sy Sk 5 A G Sk e 1 4S
U SWAT Jus 5l eslizal b o gr gl 317 i 5l a5
YL Yo Jl 5l a8 sl 0li LT ey el s sal
33l Bl 3 Olasen SR L &, Ao YV ials
Ol Esl V) L K 5 (V4/0) (5,6 sble (Y/Y)
DL 5 ol el ok e CUlsy 53 dsys £1AY
5 22Ul S ek Sz 5 (oS 5 S sz 4 [V
eslanal LTSl 80 sbos aidlawe js dlsay, Sy, 5 L
4 ¥ e UV gladle gl o 1y e zstls , SWAT Jus 3l
Lg}EM&«S;b ol Laoidw)ﬁ @L:J RUSPIER e
sy altsg,y AVl 0L i 5 Ko il Sl esS oy
ol e 9V elde 53 Sl 6,0 e S s
el S iy et 4 S5 ol 3 b e
Ll Kas Bl % 5 S e B S S M s 2l
23 Ol ol SR8 Dl Rl Bl 4 g Ky 4 s L
sl 5 B a4 as 55 O 2Dl 5l sl eslital 5 5528
2l & e B S 5 B S0 i o 0l B
s Lol [ 5 s S See 5 o Gl 5 (555l
(Al Ol sast 53 oad dlexr 4o s il gl el )L s
axdlas O 5SU andllas 3 50 adlats 3 ol Ly St alS il
Pl s ol Dbl 5 (b s Bl 608 s 50
53 0l 3l Sl @ Slots o0 G pl U il a
ol Bl 68 Sleis el S DUl R
S sl B S s 23 o 015
3 ad i Ghled ($iaden 0L s 5o e sla, S )
28 5 gy M5 3 O G ) Al gy M

S o ol CBli (g5 sael sk 1) Ol e o 23

1. Loess Plateau
2. Olifants
3. Baltic

Olnl ool (pwiigs 9 pgle



RRREY| ﬁjLAS Slasein - d_}J}

Table 1. Specifications of images taken
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Table 2. Estimation of Classification of Land Use Map
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Fig 2. Land use map for the three Years 1995, 2006 and
2015
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Table 3. Statistical Parameters in Model Calibration and
Validation Using SWAT-CUP
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Table 4. Optimal values of parameters after calibration step
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\% 1975 3000 1000
\% 0.16 0.19 0.1
\% 104.5 400 0
\% 0.915 1 0.8
A% 0.911 1 0.7
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\% 0.66 1 0
\% 0.96 1 0
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Fig 5. Comparison chart of the mean annual runoff under the three scenarios of 1995, 2006 and 2015
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Fig 6. Comparison chart of mean monthly runoff using three scenarios of 1995, 2006 and 2015
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Table 6. Monthly and yearly averages of output runoff over the period 1995 to 2015 using three user scenarios 1995, 2006 and 2015
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Effect of landuse Change on Surface Runoff Using SWAT Model and GIS in Doiraj
Watershed of Ilam Province
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Abstract

Today population growth, inaccurate management practices and land degradation processes have caused
many watersheds to be severely degraded, leading to increased runoff and sediment. In this study, the aim
of the study was to investigate the effect of land use change on surface water fluctuations in the Doiraj
watershed. Landsat satellite imagery was used for three periods of 1995, 2006, and 2015, it was found
that the major changes occurred with decreasing forest and rangelang levels and increasing land barren.
For modeling rainfall-runoff, a SWAT computer model was used. Then, using the SWAT CUP model, The
performance of the model was evaluated using statistics, NS, R2, P FACTOR and R_FACTOR. After
calibration and validation, the values of these coefficients were 0.58, 0.60, 0.81, 0.87 for the calibration
period and 0.56, 0.57, 0.81 and 89 for the validation period of the model, respectively was obtained. Annual
runoff estimation indicated that changes in forest, pasture and wasteland land use from 1995 to 2015

increased the outflow runoff the basin from 3.91 to 5.85 m3/s.

Keywords: Landuse change, Surface runoff, Doiraj of ilam, Modeling, Remote sensing, Calibration,

validation
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