WAD i) 9 job IV oyled /pian Jlo jusol 0jg> o e doliiangy

o e e 53l e oS5

e 9wl Bl gy Silwand
P! (J5J5 55ul 0595 53 (ol 32 (1)) )8yt 55U (o) 5

A3 .o Y. PR 3 .
035 8 e 9 Wig o e ¢ (o1l o dwoww
Ol ol&uils bl g a)) il S (ggmaily =Y )
(hzeinivand@gmail.com : Jggums ol 95) ¢ ybiaw ) 01Kl ¢ )lolil Y
RATARVARR-IR Oy I AV/VIVY el )b

S
o3l b il (Sloj P 53 Blao Dguwy IS (g 5Lurdund )3 WELSPA (o2 595 - S 5glg b e (U5 adllbe ol
DEM a2 30 dwids dav 1 03lius] g Blre Cgmy g (95 cudrad chod ¢ W3,b tJold dllw Cda (g bof 0,95 SO ol glaoald ;I
(S A pdi b e 12l b wiamed (85 108 o) 3590 S0 YO gk 0jIaiT L 1)) (51,8 9 SB Bl
oyt 330l Bjp Cuie g 52,0000 solile 4 ST Sl 0jgn guy Ot 595 (2l] )8 S O
o & il o0 115 diljg, loj o 43 1y Blro Cgwy ClAl (g5lwdand 43 amwlio ColslB WetSpa Jue oS 31y 5L gl
dlsiro b B 4255 o el Cunsd &y 30 TVIEO (Sta gy AL (53 (8131 lSMr— 30 () sl o5
Sl gy YO BV Jlo 5l Bl ol cuiS 5 MR ool 6, e b o o ol ml owowes
9 VALY/AR (a0 & Cud s i) 381 Wigy aod CulS g (i g0 ooly] g LS YAYE/FAT g YYTYY/0Y (im0 & Cud iy
i b Ao Qg 390 o AV 8509 gy ciljgy Cowy cmiibo 45 315 Lid gl Wad o Wi 1, LS YT/
T 13 o0y £ty i o 315 Bl o (g ylel 5T 1 Juols s ol @Bl Lial330 Yo 0F B YAAA Jlw 1 50,5
05 VIVEY 5 Al Cogmy (3Rl 45 (5,0b 1 3,10 il andllne 3,90 dlllaie ;3 (3lro Ciguwy ChUE w1 dwojd Sy (5,15 sio
TIAAR isl53l Cly ,USh b 53 bugio job &1 & iy ToOF Jlo 33 5 32 0,5 V/IVY @ VAAA Ul 3 5

[ Downloaded from jwmr.sanru.ac.ir on 2025-10-23 ]

[ DOR: 20.1001.1.22516174.1395.7.14.5.7 ]

[ DOI: 10.29252/jwmr.7.14.59 ]

ol B Dgm s 2,5 kS

SIS 5l 0395 (5 jlol 3IUT (6 32,5 jund o6 jwdund (2 39— (S 5ol Je 1 s lS slaojly

&S By o pl 4 WetSpa Jue 51 eolawl b S50
Ls“”‘)l L5)J.)L< _ul)"“*’ )"’L’ O kﬁ‘)f LS"YL’ Ls.’.blﬁs ‘J’\“’
9 9 )l sl oje (Sfglo)rm yld) S idg L
Yo bl Jdo $yauliS9 o Alzitte jsul )3 (V) o) Se
opl a8 ol L Wl uls g 15,8 9ej] (sele ooy olo
Lol )l s opn sl @Y Ul Joe
sl (29 BLSgsnm 0 1) 58U ke alnl
slojor > Jae cul () Weguj )8 e
&lje, 9 el slaosls L Hornad 4 Maarkebeek ;5]
Cowy cdale 5 0 dwlie s & WS edlal
slooyed sl g bojer cnl (g > 0dd (gilwdnd
ol (cilwaus oblg Jae a5 sl olis cglite (oLl
(V) Cound 9 Ao pi0 .J)‘b l) WLA SN L: Cguw) JLL)I 9
‘67“;‘”'9 5l fbl.é.b»l L u§|9l“’| » Torysa )oo] 0)9> O
Sl 3l g 9 (o5 1) WELSPR. Jao (sl el )y
degooe jl () 95 (mibe U g el ol
Cawl 0305 8 Lis ] 1) Ll slaejly g L el
@ Jled 3 & laallas > (YY) o er 5l
Jde 5l eolatul b g 15 el aziie YL 4o g8l Lds)lS

doddo
S ool oz Sl Sy gy Jl 5 il
oS oaldl bt Bl Sey (SBocdl b coo
Sl 5 cuiS Slapiams wlss Slil slaels (3
SK gl & Lible 5 (VY) wibe SB bl
Oilo Olie SMS] st alie ol 5 BSny
Aien 239l o(MNVA) 335 o (2] G2 g5 4 Logos
.\.\.:Lo.h)w‘ 0jo S5 30 cwlio Copie Jlasl g Gow,
NS, Jelge JolS calid dinjls S5 (b ooy 2
IS oy 9 philod oy o bail el ol
ol » @by Belss 5 039 (b il o onmy
SIS oty ) 5 e Jolge JolS St il e 5
(oiloyd (gilwJae  (YEXAND) cunl [Side [l
Oiloyd bl jlowcwl s alse Gl
(lix soasly ly Gopie Jp olie 4 Olye
acbiopl g Wojor gk B Gl Jele
Wl Gl pgal o Ghle ladae 8 eslil
wimd o &yl 1y dilate )3 Lisloyd ke 5 e e il yd
e 0 1y mlie &8 wmd o |y )8 ol gy jaeliy 4 oS
o WetSpa Juo (Ve ) ) aiiS ppas igloyd ialS
Sl S el (Sozd UL — Sojggyin atogy Jae
Js) g piald ol oM silotand 5 O ity
el o elde 3 gl Cupie s Ol CudS g
b cilie Gloj el b (Jsho aSud g jusul ojg> 0


http://dx.doi.org/10.29252/jwmr.7.14.59
https://dor.isc.ac/dor/20.1001.1.22516174.1395.7.14.5.7
https://jwmr.sanru.ac.ir/article-1-756-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-10-23 ]

[ DOR: 20.1001.1.22516174.1395.7.14.5.7 ]

[ DOI: 10.29252/jwmr.7.14.59 ]

5!

2 35 Wby cums jd ladlas jd (V) S dwy o0
S gl g3 eS8 W Bl gy il e
Jie 2lg QWb 55l 059 55 (VF) GhlSen 5 553305
shze 45T 253)8" ) Jw S i ilwand
.\,o).) A\G/Aa A.gua) 3)9|).3 ‘_g‘).g uz..lisl.w L)”l’ Lf'b))‘
g Jhe (g 4 dg b aS ol ol mls g Lol cosday
(sloj P8 2 > Sl mig b ‘5&39]5)—\:-_“ sloygs
wohly)ls g SB sl (318 il Ul el Jss
iy |y szl (5glgyhm jl3, 5

(e cpl pl jl G oads S Cllas & dagi
Gl Jdoo g Blee gy 5 SB QMJL.,)B &l
IR WetSpa J.\a )I odlaw! ‘J U‘ » L;.ol)l ‘_5).3)[5
P b gy 5 plaled dwgby > Jae ol €8
ol sloasliyw 5l (S S50l 0je> Lly ren
b bl gadod ol gl e kel 3 pM] s

W g 9 dgo
S gl ojg slaojen s jl (Ko JSUS sl oje>
2 45 @y yiosl YOV 2305 Colus 4 adkie PO
YYYY 5 B Job T8 YL ¥E YV Lilis a3
WY dilaie (slod Lawgio ol @Bly Jlad (o,e ¥Y ¥
5950 g | ] )] Lot 5 bl g0 35 o 423

G % &S Bdw) don cpl 4 Wb pbsl WetSpa
g bwgie ool 5 @lhe @ (b Sl ()
5 Ngas; Db wb by el L g)b gxe bl cams
laogS )d @dly L) aw sl 039 50 1y Je (Fr) Coud
Jusl g SB olwd siloand caa olul Jlod 53 5,
TAD (23 slp ielSSl G jline o8 035" yge5] g
BlS g gilwaus o Jdo o lis & sl Cowday
Z;'a d,lm gy dl).g )Lyw L)"I 3)]3 g\fl.s A.,:.‘B.) ‘J.;.w
Cowy o Jod JB sl sniad glis 4 sl Cowday
Py Jae Gl olisle S bl S pojusul 0je> 0 (Y0)
Sl s SIS o g 6leg) alig) (b2 (il
L STt sl slae o8 55,5 ot 3] 533 i
Ol iloand Grzpen el s 4 W Jolas (B>
ol SlSg a5 ol (Ui aige )5 cod 4y,
Gl 550 L dumlie )3 g 04w 395 gl 4 b L W,
Tgl @ eMle @ WS (IS9P ppd (b )8
el osal il sty S e J) ot 35 31,5y 0m
Bigel el ojox p3 sladllae 3 (V) Ko o (ol
VoA dl:uo ) clale (e Cunys oKl B9 g
IS gllae Lalys & a5 b oS S5 1y 1) 5 o5
o)y b Jlainl glosly i cud (S o g Jloss
Oee) 053 il gladlid) 4 arg b il e S VY

() JS5) ol 2o VYV A4 reb O] adllas 3y5e sl 0jes > 55

4B°2':~"0"E . 45”3?'0"E 46”3?'0“E
z AR
o =
@ a
z ¢ z
o ¢
W | L =
5 . %
o el
z { e
:O LE e
21 LY - 8
2 _ 3
z
2| I IKm
210 2 4 8 12
2 46°27'0"E 46°33'0"E 46°39'0"E

dalllas 590 ddlaie ) S0
Figure. 1 Study area
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Figure 2. Digital elevation map of study area
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Figure 3. Soil texture map of study area
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Figure 4. Land use map of the study areafor 1988
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Figure 5. Land use map of the study areafor 2003
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Figure 6. Land use map of the study areafor 2007
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Figure 7. Land use map of the study areafor 2013
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Table 1. Overall accuracy and Kappa coefficient for 1988- 2013 land use maps
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Figure 8. Physical- distributed process flow chart in erosion and sediment transport module (39)
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Table 2. Model evaluationcriteriain sediment calibration and validation steps
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Figure 9. A part of observed and simulated suspended sediment data by model during 1383-1384
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Table 3. Sediment transport and specific sediment results in calibration period (1382-1389)
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Table4. Paired T test for investigation of effects of land use changes on sediment change
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Figure 10. Land use area change during 1988-2013
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Abstract

In this study, the ability of spatially distributed hydrological WetSpa model for simulation of suspended
sediment concentration in a daily time step was investigated. Hydro-climate daily data for a period of 7
years including: precipitation, temperature, evaporation, discharge and suspended sediment and three
basic basic digital maps of DEM, soil texture and land use, with the cell size of 25 meters was used. Also,
with the implementation of the model by changing the land use map, we determined the impact of land
use change on sediment of GolGol watershed. The results showed that the WetSpa model has potential to
simulate suspended sediment concentration at the daily time step based on Nash-Sutcliffe (%667.45) as an
important evaluation index. Moreover, the change detection of land use showed that by changes in forest
and irrigated agriculture-garden from 1988 to 2013 there is a reduction amount of 3322.5 and 3934.3
hectares respectively, while, for rangeland and dry farming increased 3942.99 and 3313.9 hectares
respectively. The results showed that the mean daily sediment concentration, annual specific sediment
and annual suspended sediment yield by changing land use from 1988 to 2013 has increased. Statistical
analysis results showed that the land use changes have effect on suspended sediment concentration in 1%
significant level in the study area, so that the mean annual sediment concentration of 1.141 g/l in 1988
increased to 1.171 ¢/l in 2013. Finally the yearly average of sediment yield increased 63.8189 kilograms
per hectares.

Keywords: GolGol Watershed, Land use Change, Spatially-distributed Hydrological, WetSpa Model,
Sediment Simulation
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