[ DOR: 20.1001.1.22517812.1401.12.1.4.9]

VA-F o A FeY L o(FA) Vo VY e ol cla ey
http://magazine.hormozgan.ac.ir

plol gl o8> ¢ ale i iy g 5 5 5ASC 25 s ot s tipr 035w s e Kt g 17 3 S35 de
Ier ‘(é)u:“‘"
O iy g ol (o s 5 T Ol 5452 o pplin o e ) b I Bt sl 200 10338 51 abld

Ol ity g oS g s 5 T Ol Sl s plin oy pits ol 3605 0 o

OVF 2 18IV 2y b VS IYIA 128l 43 g 6) Alis st U

@ 20.1001.1.22517812.1401.12.1.4.9

o4Ss

St o (3355 33 (2 35 40 OT (g ) 5 A 55 Olsua 5 allaze o ol b Oljes ) (AET
J S @) o) Kaly sl g adlate 45 S8 5T ol ge glelii 355 0 a0l ol 53,05 oYU
e b Wles ) Wi n aly e 33 83 53 o 63900 Sl 0 Lo Ol & Slguy b 8T
S 9 @yl a3 bl L 5 andllas SWAT Jubs b 55 09,8 & 55 33 © 5wy 9 Sl il
303Ul U 5 O gl S 1,3 61 ok 3519 o ) cunad VYA APV Sle) By 93 ) iy,
2038 )0 bl O gy g 3 Gosls SoS 4 s SWAT-CUP 15810 5 53 SUFI2 2, K
=) S8 L g deT s 4 (S5l g s Sdrly g s s> ) 5l ok A 5 sy Ol e (Culg
Al ks gLl il ol 53 i Colem 1515 Gbls 5 4 gy b 5 LAl (eMb)
RS XY e L FY 8Ll Bb s ) 53 L 8 Ol (i (s s 5 0l plowil Olslone
S5k o T Ve e LYY Byt Ad s 15 53 ¢ ale B Olss S g el Sl s g0 0 skS
N ead sz IS g5y 3k 5 il b el Cgr 03 5 b Gl Gble gLl 51 e Jle e
S ) 93 gl ) kb osliel SWAT s p3 (Blis 5 o e S8l Ol 4 oS kS
YA U WA s 15 (5 5 33 15 gm0y S0 15 o0 Bt s 331 (5 2 53 (AU Akd 121 o ol 0l
ol A2 )3 03 bl Jaw gio y gk a (SO5 00 5un Gladmly 43 due pl e fals Wy

SWAT Jus (bl 5 by sla,Kal, ‘&j)l{).}.ﬂT‘\-\b}? (o guy 3 3,91 :gsu\.,lfd\fj\j

akhazaie@ihu.ac.ir  :Jgwws oddu g


http://magazine.hormozgan.ac.ir/
mailto:akhazaie@ihu.ac.ir
http://dorl.net/dor/20.1001.1.22517812.1401.12.1.4.9
http://dorl.net/dor/20.1001.1.22517812.1401.12.1.4.9
https://dor.isc.ac/dor/20.1001.1.22517812.1401.12.1.4.9

[ DOR: 20.1001.1.22517812.1401.12.1.4.9]

VA-F0 A FeY e o(F) VY e Jule b sla s

dodde N

—o s e ) i Rl Sl (3 L0l O e  Ole (5U0lST LBl ST LIS Ogke o5 wUIL
L STl golad (o me 5o o oobl 5l e Osdas do 390 VW 55 Ol 1 528 5 .(Pimentel, 2006) » 5
23 Dy S Oy dan B 008 3Ll 4 & 3 I8 (s s ol o JSEI L
Ol yomed 2ol oy 528" 4 cd 538 s ole b b ge (Kheyrodin, 2016) 558 o o 55287 O5bee
—asg 3 osar 4 Wl ol (Sadeghi, 2017) ol xin ey (Sler byt 4 Cid 5 4w 390>
O3l Sl ol e 5 Sl & 9By (55 5 b (o5uslaS Are g ok 4 &S s gliee Coeal ol
ol b bl 5 oLals OT (o ndy fale b Ol 5 ad s S (s Jb 3,15 s 0o o, ol Sl silasstls
Ol 5 ool blam cla Kl 5l e pmy Jd&5 5 2ol gll, s ol oY pmed 355 $AME ST 5y
S5h gt gy Ay ey a1

5 Jme 0T o a5 Sl — 0L Sleand Gl 3b5 35000 5 (aseie (Kb sadie 0556
s i & s Jus 51 S (Chekol, 2006) conlods ol T 1S 5 45l ane gy o1 @ gy
Ensy 5 e deg e ST ol (SWAT) OT 5 STt bl Il e ss o oslial 63,28 &g 4 OT
Sty ST eiS 5 (6u0laS SV a1y s «Dlly) (ileand @ Oy OT S8 L 5 ol
Gl (100) O 5 Kim s 87 ojlal s ol 51 SWlas s aslsl s 015 e Ll opl 5 .(Arnold, 1998)
Ol T dstls p SWAT dute fas g 4 d5 b b 5T slaass s SlodaT s & Gy a3 35082
—e3 5 g e oo (8 (SOl b aslie o e ey g8 (s e b (ileand =k S 25,8
o b WS eslimal 55l 3l glad g 5 Csmy i sl SWAT Jus () OLSa 5 Setegn el
Dl el o e 03,8 o b ST il s Slgwy Ol ot U3 e ol s, )y
SWAT Jus 5 ssman mas b Sl oslial b sy b Jde coabid pAe (s 4 (TAY) O, 4 Singh
sl 3, Shae SWAT Jue 0T 5 &8 wzsls i Jharkhand s Nagwa ¢, 5les” cis 5T a5 s
s el d W5 gy 5 Sblsy b5l 4 SWAT Jue 5l eslizal b 55 (1+09) OLea 5 XU 587 &1)1 555
oy S Uibte s g ileand gl 1y e el candlae ol asls, Miyun T s s
S el mls bl @ (1) LS 5 RICCH 5,87 b5l dle 28 6,03 S5 Glr ooy Jlad s St
Ll s Carapelle 5, T« 5o s e bl glalid 5 Sl 5 0L (Sloand 5> SWAT Ju
sdalin (S5 5 05,000 SR L;“UJLZ 35 Ol O 43 955 sl e glsa 5 O b lad o & ausls
Gdra 5L o 1y Bl S s 3 SWAT Jus i eslizal b 55 (2015) oI, Kes 5 Farokhzadeh ..
o35y (o3 033h) w5 b6 anlllan 350 Bl s 31 ol oS sl O mls 5 03,87 bl Ok ] ad e
A8 W Lo 53 SWAT dus jleslial U ol b ud gdargs a0 cglaalllas s (v1A) Ghaffari .ol
s 2Ll s Sels S b i b Gl Gl o7 315 O ) Adlls mls Lol
23 gy Jlasl 5 S tole s 56T 5 4« SWAT Jwe leslawl b 5 (Y0 7) 0L Kea  Khaleghi el


https://dor.isc.ac/dor/20.1001.1.22517812.1401.12.1.4.9

[ DOR: 20.1001.1.22517812.1401.12.1.4.9]

w3 b5, Sl KeS b gy (5lwannd OL\Ker 5 Jgp Sl

s 5> (Bl )8 25 &S sl OLas T Balllas gl ksl Ol ) 5 sTab 5T g sV
Olser 3,551 0 03 Jan (Vb el 5l (ST S de Slilllas s ol 2y alse Lo Sl adllas 550 dilae
sl S bl Sllid 5 g

B Ol lS 555 Csoms Ja 1, 0T &7 SWAT Jus clac Ll A S S lgn pl L esde
.(Gassman et al, 2007) ol adlbs 5,50 o 5 il Blam oKl ojluans Sl (ules S
534S astls y bl 5 BMP (5 e b, Kal) gleat 4 ol g rlf S s Ol L;‘hﬁj?
o (1A) OIS s Parajuli sp s v als W psucolo, mbs €l 5 Slllles ool 51 (5 4 casls]
LS o T el 38 s g AaskS 0 Colus & (s 53 SWAT dus 5l e pate Slalisl 51 4551 sk
bl s sad Slasl T ALE 23 clals dsb 5T s 5 8 0l st s bl T s S eslinal
sl ¢y SWAT dus 5l (v \A) 0LKa s Mtibaa .15 S cpn ©guy 5 oau VT L 2alS 1, gl
W sagr A 3 sy SRalST s ik GWBMP ion 51 ) 5 G a5 s Gl bl
o Gl Jals T 4l S5 ao,n ¥E a0 8 eslinal (i 5 dlad 53 Gly (5505lEST T as s
Ol iy ,33lS by ot (Dlgay 28 Bs 4 actls L3 5b5 Sl 5 VU STl 2ol s STeos o 5
S 3l Ol LgT alos ol omad .ulls oot & 1) Sl 703 2alS &7 A5 aslis BMP o 555
LS 5 Ni s ls (g b 3 Shas 557 bslas 51 Ll sl & S WBMP 51 S 5 Sslanal
S gl BWBMP) oy e oy e 2houl @l (SWAT) T 5 STl bl sl 51 eslamal L (Y41A)
5 S Ools s 5l g (gl b mlie ST 5l S sl el silona s, K Sl esinltS 5T wo
Gble glulis Guul aos> Jlul Co e gl SWAT Jus 51 (rev) 0L s Uniyal x5 S eslial OT
AT L gl o S gl naT el (e Glhosid ot SLSl 5 (Rald asts Sl
035l J =8 ol sl an OLS 5 5 5,08 bl Cu e Bg) e oL LS L @ose e35k
sl Kal, ol SWAT Jas leslizal b (1:11) 0L 5 NaSeri .ulestls 5 ab s 7 sh 53 Csm)
ol S sl ol Lac - 51 (S s LT 2l Ol b e & gy J S 5o (glosle (blas
A2 Al Oy Sl oy YY sads Ll 5 o Bl sla Kl

ib g Cilies bli 6 s ole b Ol ol (SWAT) OT 5 S bl sl 5l eslizal b anllas ol o
= ol o e (LKl 5 (S Sl G S gLl Sl o i b il B 5 L5410,
Ol el s sl anllan ol o588 oy gy 28y OT (138 5T Olsn b a8 eslinal LS 2y g
I s ST G el ay O3 Sl eslinal b o ol i ol ity 55 o sy T e o

.JJJ'bJ.LL;o ngJ}Li{

MUG.»))}A%‘J-Y

! Best Management Practices
2 VVegetative Filter Strip


https://dor.isc.ac/dor/20.1001.1.22517812.1401.12.1.4.9

[ DOR: 20.1001.1.22517812.1401.12.1.4.9]

VA-F0 A FeY e o(F) VY e Jule b sla s

Sllllan 53 gz Coslodd &1y Ol ul 28 s 5o e SashkS YA s s amlea b Sllas Bakes
(ool Jlounlgzr allwl 8350 53 (g b ol Olods QifT bl (}iﬁT o 5>)
b s3g 3 ol B sa Gl bl 5 2013 UL Ol g el s 4 A Olgisl
S dsb ave fa' A0 f8" 5105, 5 0T ab e e3gdes () ISE) Sl &l 09,8 Lo s> el (¥ 855m)
Lol JUs (5 e ¥Ye £8T B e g
53 sl b S1a 0T Slamy 5 55 ol QLS5 5 laledy 4 choss 08 51 iy b adlate (nl )l
w35 B > waa S VT e dalan ol el § s s 1 et (0l QI Ra e IS o 1 s
wpu&u‘@dnwu¢13wnﬁ>)dTQJyQﬁ”xf‘«zmqum.wum
s sl dw iz S S5 Do Clas S5 1 addaa Aoy Tl i & el Ao ys oy Sl i

(1 JS8) wles 515 0T laasli w5 058 Bltsg, ga) o bs5 51 0,8 O8I bk

48°0'E 49°0'E 50°0'E S51°0'E 52°0'E
z . : — ‘ ; N
< L . . . [
Bl T T e
] =
;jg 7 W E
5;,\‘ S
SRR
Z
| < - —p~
z Q AT
= e z b 4 ’?
G &'\!(J?’ \
g . B Y = J _'J[?,} /_kv,{
/ // C‘*\ 1 o \/
/ (‘ — /\\ N
) 7
Gtz; o Y/
Jgarts I
z N Bﬂ 3
. 12 L e
=g | Y
g o
A
» A N g
P | e
N Jay | P Z
. \ VI PN G [, A =
48°0'E 49°0'E 50°0'E 51°0'E 52°0'E &

anlllan 3y g0 Adlais o L1 o s g0 1Y JSS

ESSEEIETE
5 ol o (S e Sl i 6l OT 51 &S el (55 aed 5 (S (S« SWAT Jus
a1 OT VA Jw 5 O s AN 5 555 s oslizul sdoes K5 3T Gbas s 55 by e
S (s 5 63908 e DL 5 53 S S Ll 5l eslial sla 4y de ol 53 blesls
a3 el Ly e 5 Sl s 3 slse (S ol ) sy 0T S o 4 by (Sosb
Soed 2 e pl 3 58 o (Slead UL s 65 SIS a5 oS Sl s ¢ adil claesls ails
exls (HRU) (55 a,ame asly SO el iyl S ot g ol S ST & g

A


https://dor.isc.ac/dor/20.1001.1.22517812.1401.12.1.4.9

[ DOR: 20.1001.1.22517812.1401.12.1.4.9]

w3 b5, Sl KeS b gy (5lwannd OL\Ker 5 Jgp Sl

SWat ) clod s o3ls SLzs Slard Syywo a5 dbe s ods w8 8 5 s Soidash sl 8
.(theory-2009

O ppo 4 &S ol Oy Uslas cwslonds o3linl SWAT Jue 15 0T 51 &8 (ileas 3 Lol Ly, 51 S
Db L m ) adal,

Swt = Swot Z ::n[ Ruay - Qsurf — Ea — Wieep — Qgw)i Ve,

ST il Jlie SWO Gy e ot 55, 55 2 et o ST s O ol lade SWcdlsles ) o
Slis WSEED « 2o dn cm 1 1 555 55 S5,k Olsn ROAY gy cmm ot 555 00 ta s oy ST
et | 35 3 52y Ol e e QOW e n ot 355 gl sy il 5l s, 00 8 T
sl a a1 55 3 (e (b SUly, QU 5 e L

K gy D30 &3 3l Gt s ik ol B oS k) sy 5 T S e Ko de ol o
5 il 3lad 55 O b 3l 05y 59l i ol oy 3e (SWat theory-2009) 545 » 45 8 ks s
Gy 52T SoaS 5 LS 5 (Bl — SK6) eas (e il cbegd ST (gSluand OT ol Coun
Oial b e gty Sl ST e 55 U1 ) el ale byl S 4 a5 L il claes s> o
o=l s el (MUSLE) S ool 2 dk@:— Uslee ool o SWAT Jue s <Lly, 5 0L L;f«\.? S

Wl 5 S 4 ol s LS’LC"' Jslrs D g A oslawal ol 3 JALC Ulse @ (_?:b.-ﬂ SUlg, Sle by

SED: 118 (qurf . qpeak. areaHRU) 056KCPLS CFRG Y th‘)

73 PUly, Ol gpeak (LS Js e o) (o SUl, = Qsurf «(5) crme 35 53 s Lk Sed
ety ol Lasls CFRG 5 I8 55 jarli LS ( blis Slles asli P iy 5 Cu e el

Sl

s oslinul &g 4 T O Dslas 51 e SWAT Jus bu 5 O35 (Slwans ¢l

V= Vsr::-rsri + Vf:m-in - Vf!m‘our T Voew — Vaz:rr.u + Vsaa*.u v,

oy

2 O35 53 el 053 OF e Voo (m®) S5, sl o O35 s 35m s ST o Vol ol o
52 O o Viowous (M%) 555 (b 03 O35 & 6305 Qb wm Ve (M%) 555 sl
Sesd s OT o Vo (M) 55, dsb 53 O3 55 sk IS > Vocw (M) 5o, b s> 055
(Swat theory-2009) cuul (M%) O3 2y 5l oas &t OT w55 Ve 5 (M%) 305 Isb s O35
(s 8) da OT o s 5 (olT Slaasin (Jsa b S b dite G oabald Ol il 5 4525 5k

Yy


https://dor.isc.ac/dor/20.1001.1.22517812.1401.12.1.4.9

[ DOR: 20.1001.1.22517812.1401.12.1.4.9]

VA-F0 A FeY e o(F) VY e Jule b sla s

ol & 058 s (IS 2 55 4 1) Dllllas 3 55z g Coalid OlaE (11 0¥) OLKes 5 Giglioli

oo gl e G Bl s gn Slaesls o bl O 5 Je Gl bl 4 by e el Ol
silmad oS 5 by B, b P Cose ) dex I (SSSdasae cladie coals Ol
A531p 5 5l edsa s s sa (6l by Soabad OB Ll (6l 2015 5525 (g5 Jia 68 Sl ale alosn
oo ez 4 A 53 g g Calal OB oy 5 g SblB s L1l ) A5 eslizal SWAT-CUP
Ceil 03l SUFI-2 sy, 5l aallias 5l 55 5 A3k s ParaSol 5 SUFI-2, GLUE, MCMC Lt o

Sad o als Sy cpl s Ses Sla 4 calsl s ol

SUFI-2 unlah 01D cpoti s -

SUFI s, 5l adbiarnwy el u i Sl e 5 jamle s bug v e js &S 5y, opl
L 5303 slaesls 5 (osehe ddo e (sla szl 5 g g oald Ol Jols ool O mls e 7 ol
S T 51K a5 sd 0 Ol 53 sl il 2o ol s (Abbaspour, 2007) 5,8 ks
5,8 I s by e 33k o sade bl b sl d e a (bt ol s s 43S B s Sl
S 2 5 o5 a8 gl 55k Rl o e o (b e oln DS L s o et Bua w5 b e
sl — 55 R2 s Nash-sutcliffe ,axls 95 5l cpoomen e sl s3lia o r-factor , P-factor ol exls
Saber oy sy el cpl bl s s e elinal (gileand > Sas S5m0 5 (o

Lo lmand dos 10 SVl 55 s & ol Slalis el Sl gho o b ol axls o) P-factor
slpesls plas oS s 1y Sl 5 Sl deo s do byl P-FACHON Jlaie ST1as 5,8 15 (95PPU)
sl s 8 5 a3 40 Sl 534 093 L3 Slalis

e el OB claosl iy Wl 5 oVl Wl o ol Ol Kl b sl e s ol or-factor
o U ol e opl oSl Sl Lastls ol gl Sl op e ol Slaalie claosls Slas Ol ol
s n OLES 1) (Sl (sl o o g 8 AL

(R2) feons s 12

2 IR, (p=5)°
RI=1— 2= AR f 4kl
I, (p—F)° i

—mohe 2ol 2Ly wiJLf‘ 5P 5 dae 5,51 0 By odbp i bl plie Py claalie slis N S
Ol ar L5 odd oalin g odd i e uolie o Osom S ot 47 das o OLES el o o <ol 0
g 3 Ml Kb i o O Skt 830 5 ol S0n e (g 93 cal o Sealen Jlae sSTas
58 o5 S sde 4 el pl Sl b ]l
et 3 oah edalie yslie o 05 5 b 8 08T 0 Oy pasle al (NS) AISTL - 5 s 2
CA—“')—.’.)CUH@GTMUJJJULgi-ﬁw(\“ e b)) St b O S5 bt a Jlaie b o

:(McCuen et al, 2006)

Yy


https://dor.isc.ac/dor/20.1001.1.22517812.1401.12.1.4.9

[ DOR: 20.1001.1.22517812.1401.12.1.4.9]

w3 b5, Sl KeS b gy (5lwannd OL\Ker 5 Jgp Sl

I, (P—0,)°

N§ =1Lt
Er‘:]_'-\.[?:_cl}

o dal,
l_? C""‘LG';LSE L;ZLZA j‘ ub\.& g}‘.’.‘ (.‘A.wl OM‘SJLNW Lj.} J‘.Laﬂ P 9 om&;o}‘x‘ Lﬁ)"} JIJ.Z.» Q “‘-b-,’b g;".’.l 02

a3 Ol | silaand 5l e S 38 K3 S aar a5 Sl e (S

Jbe ol 9 63959 9 osls jlwesle

(ALS i (ST bl (1S 5 5 Sl abe 1 slaesss 3 SWAT due iluesle] 5 csle gl
G W LYY Sl b0 gl alas Eub s Ol e s Sledbl s i s eslamal o e laesls g Ol
iy i Sy i 1S 5 5 Sl g IXE L dDF wpey b Ol 5 bt ol Conign 5 o
gy b e S0 antn 5 T syl Cosipe 5 GHid i b s UTM Slasia e b ol
—a a5 S ol ol B s o5 s g 4 balts s, 5 el T LB 4S5 e Jde 4 5 a5 ADF
A3 31y dae 4 ccwlosT cwsay Arc GIS 10.4 Al 5 5 (s o5

sl assm s adles ol sl wlidlss Sledbl (Wi bu s ad g (ileand Gl 5L 3 szl dex
0595 lils &8 = (¥ JS2) (g mash Slalie SCEICIVIN =0l oKl ta L;-Ujle ST 50,8 Blts g,
Loxde Jelw sl ess L DEM gLl (a5 e Sl sl b Gados ol 53 1 eslizel - 55 Jlo Y8 51 iy ol
spsmn At Sl gl 5 K8 el assm s S hs eun 4 BIS Gl Sl e Sl eslizal b 5
5 Cmlon b 5l b 1S 558 Slssas AIC GIS10.4 i35l 3 S8 4y slite ool gl aas 0 OLES 1 adllas
N3P Do sas el 2 09 Lo ¢l b Dlllas ol al ol s gl Slag) 5 ad s b ol

e (S5 50 S Ly YT g a5 ¥V 4

0 30 60 120 Kilometers

Adlaia calidl3n 5 6 a5 yhen slaoan | A 2 JSCE

YY


https://dor.isc.ac/dor/20.1001.1.22517812.1401.12.1.4.9

[ DOR: 20.1001.1.22517812.1401.12.1.4.9]

VA-F0 A FeY e o(F) VY e Jule b sla s

100 Kilomelers

Adlaio 03l Copnd g ¥ S
() Ladl, _f
Wl s ia (& SE) o sls lases 53 a8 bl das o sle | adlae LSl 8 BY o IS
5 glen b Sl OT 5l dn 5 w14 S35 ao s 08 51 i b 1y ailate ol c,l87 I OLSTE 5 baljasy

las Sy s 1y adlais S QI asg S do s ™ sgus

adbie 21y )8 ) Jgur

wyc&uwﬁ SWAT Jus 5 ¢ hais! cudls G@\)‘sﬂ)\g&;

B BSVG oSy A b b 2l sl
o CRDY 023 (#1) Slagms

' CRGR oz

T CRIR Sl o)) e
\F CRWO £l

T FOEN G o

ot FOMI b sk sla JKer
¥y Sy GRAS g

Y MIGS ioez 5 453

R SAVA Wsbo o i
fPAY SHRB 08l - )l ey

TUWO L sle Ker
B URMD 5 3wt Glis
Y WATB o bl

Yo


https://dor.isc.ac/dor/20.1001.1.22517812.1401.12.1.4.9

[ DOR: 20.1001.1.22517812.1401.12.1.4.9]

PR g 3 I P O U | W

b‘)&q&jdx J‘}".-

adlais U..ob\s,:,lfi:ﬁ;:fdﬁ&

l BSVG

‘

TUWO 9 %
0%

CRDY

URMD _
0

SHRB
47%

0%

0%

a‘ﬁﬁg@b‘dbd;{){-\‘a)b:bﬁ

Ys

CRGR

A ‘sllhilbl,

[ urmD
I crov
B crRR

[ creR

I stHRrB
| MmiGs
B sAA
[ FoeN
B Fomi

WATB

Bl ssvG

| Tuwo



https://dor.isc.ac/dor/20.1001.1.22517812.1401.12.1.4.9

[ DOR: 20.1001.1.22517812.1401.12.1.4.9]

VA-F ¢ O FeY e o(FA) VY

o e B gla iy

\A,’;ob\g: u\:w\ 9 Sl J.:Jb'\—

() S S b S s @ b o (solsm Al 1808 Ol X550 ey land Al

C_,_.ul‘_}_iweMyéjbu)’;nbgélﬁoﬁﬁmbju\.>-JL@QT}‘.wluéb?ﬁ:}SWj)uM‘ﬂT

4 SWAT Ui sl sla sy 05 o o 3,8 U3 eslinal 5,50 OT 1 ol gl 5 355 plasil 6610

515 ) ookl b llos 51l a ol slodd SL1 T Dt &als b ol s Cnlas IUT (ol 21 ) sl
Sl &als 53 T Sk 10 @ a5 b ela ol anas; OT s & 48 ol SWAT-CUP

Qirani, 2009) <35 &, 50 b 5 mls

SWAT d-\»d}w\ﬂj\gs\ﬁo:u&ﬂ b)}»‘sl.hf?.o\)l{, B d)-\:.-

W oy A Sl 5 b el
\ 4 S 55 Ol o ESCO. hru
Y (mm/mm) . s L6 OT b b SOL_AWC. sol
A0 " (M/M) ot s Lo g2 HRU_SLP. hru
Ya \o wals Gl 55 s o OV_N. hru
Y VY- (M) (cw2) dsb b e SLSUBBSN. hru
Y \ ) o oYL LY 5l S w4 by e o GW_REVAp. gw
e gy e S s floe (ol o SPCCN_bsn
R VY Al T gy JbasT 0 55 Ol malyl SPEXP. bsn
Y. V.0 S L I R P g e - ADJ_PKR. bsn
\e (M/m) Lol aal T o2 CH_S2. hru
Yoo VAYSA S oy ol b jasls USLE_K. sol
\ ' A bl Ll el USLE_P. mgt
OYAA ALY (9/eM?) o sBOT 5 Sl Ol s wogw, cdile LAT_SED. hru
v £V (9/emM3) ¢ e BOL > L5 g, chile SED_CCN. hru
£14.y YA (9/eM®) 01 55 b Sl il POT_NSED. hru
A Ay (MM Hz0) 0blE bug 0Lk 2,8 58 CANMX. hru
\YY A (C) G s sl ¥ (sl Jola SMFMN. bsn
Yy 1\ (days) s ol 6w 4 S &Y 2T 51 0T 0aw, 0b;  GW_DELAY. gw
A A4 osby b gme Ll i 3 3sa cowie 5l CN2. mgt
\ LAt (days) cwosns T slraly Sbz sl oo ALPHA_BF. gw
Y A (MM) o505 T 2o Gl p3Y (gl o Ul fBla GWQMN. gw
£y foo (mm/hr) s o7 s REVAPMN. gw
LYY LYYa (MM H20) G s do i Ol 55 B O pacios s SNOCOVMX. bsn
BRYN; £ (MMAAr) b 0¥ s ST plal Spodn <olia SOL_K. sol

Yy


https://dor.isc.ac/dor/20.1001.1.22517812.1401.12.1.4.9

[ DOR: 20.1001.1.22517812.1401.12.1.4.9]

PR g 3 I P O U | W

p{Fees onlb A Sl 5 el )y
Y TP 4 ol Bls g, Kol oy CH_NZ2. rte
\ al T i jerls CH_COV. rte
MY M (Mm/hr) sless, s 550 Ssoda olas CH_K2. rte
. 5 (cm/hr/pa) «al ;T ol tolo b Lasls CH_EROD. rte
54 f @l )T ol e b jasla CH_ERODMO. rte
\ \ T Kol oy o CH_NL1. sub

s aalllan 550 Kilan claed gy 5 ol S 3 sy 5 Sl ileand Sl Jols s Ol s

aalsl 53 0T 5, Slae el oslie 5 bl sed &80 Cils (o @L“J mlﬁ;ﬁlﬁugwm ol o\_<:.,~.3|

z .
SIS 2 a5 Gy 5 e Ul Sk e oS Y 55 G IS (r o) Culeds Oy

S S e 23

250

Mbdsb‘bdu\ﬁ .b.w}:; o.o\.wJJjTJ.z

Y8 55l oag) SUlgy O gl IS 51 ol i o5 IS

YA


https://dor.isc.ac/dor/20.1001.1.22517812.1401.12.1.4.9

[ DOR: 20.1001.1.22517812.1401.12.1.4.9]

VA-F0 A FeY e o(F) VY e Sole b gla fags

700000
600000
500000
400000
300000
200000

100000 ﬂ Q ﬁ 6
T 0

-~
o

2S5 St e s Bl L

N e=E NN OO AN N N
NN NTTND OONNOODOD

103
109
115
121
127

L Solw dnv 0 592 8

— | ol — 000 5 Y Al e
- x S J

Y0 65l o) Oy O gl oS 51 ol ulis v S
o T ¥ Jgdo s (Sluacs 5 S 35 9 R Sl R? s Nash-sutcliffe L=l csue sl

i 3 ,Shes ol jslde ¥ Jgir

R? Nash-sutcliffe
Flow_OUT 25 ‘3 «SA
Sed_Out_25 L0\ Cxr

2 il ) b 5550y olw s bowge (FuStd) &y s SWAT Jus o g 5 Cund s
e s b ed s ol Slsbe bl sl (s BB (YL dly 3 LS o s a0
ol)_:»@)_:«fj,\_:;ldCaL&s\dL,:ﬁ@ﬁJ:ﬁ)L;ﬁC;m- Jlae bsr 5,ld Ao 5 o ol b Ol
cadlin b g g e g b oS Sl dl s mse ST Yl Sl LV Ll R 5 oo Sl b
Sl 35,5 Glalis ailen (2l b Olsen 53 1y Jalss ol U331 Ol r ms> (o5l 55ms 5 W6T S
i S e oKl dibie Sl b gole b J S
Sl wd phaw 52 & 0550 Bl s 5o (ol s 4 Jas 0 s Ji9 3 L SDR
OT 5l iy 5 558 b s S 4Bl il b ST el Bly 53 O 258w 2l OT 5l 5 Canlotile
— o Ol &l g9 22 SDR (lly s 35 0 S w5 650 s 3 28 5 leals 5l
B sy @ aBl ole b ST Sl i g8 adnes Ogr 5d o0 ol Cpus o Glole b Sl gd s ax e

(Walling, 1983) ¢l < 5l 5 K5 58 SDRluie o)l gad ¢l ol €355

= T w100 s Ul
e Al

YA


https://dor.isc.ac/dor/20.1001.1.22517812.1401.12.1.4.9

[ DOR: 20.1001.1.22517812.1401.12.1.4.9]

w3 b5, Sl KeS b gy (5lwannd OL\Ker 5 Jgp Sl

iy Sy Lol @l T Cod b s ol 4 Ol 0 alex OT 51 &S %555 SDR s (gadaze lulge
Ol az o cly 53 08 o)Ll 5 ST b s Cany Ol s 53 357 90 s bl 5 (s
Lo o ) ot Slsmy Gbla ool & Odan) 5 &8 o s 53 O Bl iy b5 3 350 Lot
’ WS o Jom a1 Ko ety 5 015
Waldo, ) 555 o asin S50 sladsls b ad s Colus @ a5 b la 50 655 51 SDR Ol
(1987
Log SDR =1/7935- 0/14191 x log A v ilas]

prre IS i S dols b ad s ol A

g S i e 3 oS (TONKMA YY) 830 s, Olsoe 2235 51 oslizal b dsls a3 SDR s 51 e
0525 Uil b Olmr cdmly OTSDR Olsn s 0325 g Ol o 51ty o 53 SDR Oljn 5 55 o
bl e doly s gl (TON/KmZ. y)

o A O3 150 b LS sos Sliles zb G Gl 3 wbam w5 A GHF s =k
Slg)y O399 o (IS 34 2B Glbs . Cuload ol SIS 5mn (5, ol Sl el 4w 3 G spale
P s—ah O 9 ua,.?,.b 5L (At Bares) dlo vy Slej ol oo S swle dgd dw O35 43 odd 254
BULL 035 5 oo cdlo 1V Gl 550 4 a2 5 bl A2 MIEON 5 2A8 MM Jolas 55 40 V)Y (ton/m3)
Sl asslir g5 390 0 Y MEON 5 Ya/s MCM dslas 55 4 sl gl dr Jous 3 Slisms
3l g A O 4y (63955 BVl Sy O3 053 488 3 /00 b pl iy sl kgl s o310l
555 s e ] sV 3 09 5T ad e ol 5,8 i s L s sd e 5,57 Yo MEON Jslas
slodds anlma \¥oY (HON/KM?, YEAI) Uslas ¢y 58 de dw 358 4 (63958 Sl sony

b OT U8 5 A&l G 3l eslisal b 5 (I3 ) sVl oig] a3 gy s Syl shite
S S o3l g L sl g S s O 4 (63955 Dl Olpe S o5y (S 90n =k
5 Ay 2 cwl Bl s 3 B35 9 2l g ols and SV, Byl Jown 4 315 5500
doy ol Laly i) Sl 2 B Sl O35 cosbine ol 4 358 anglin KouSy b (318 5o mls
Koy Jr 3 YL Sy O5g 5 S o 0 (639,59 BV Slgu) O35 51 (Uspmls Lgd ot 5 JUo
R ST 1B [C- ) EFCIP PR

68 S Sl Jol a8 bl sl dgd ae y JUB By Lauly d Sls D5 535 0
Sl s ol Sl O3 conl by T Cows v+ £A (tON/kmPyear) dslus (EPM 23,) 225 Jis)
5095 4 by oo Bas ek WS Gle Lo by 90 &S olOT lad 5,1 YA MEONfy Jslas
595 dm St 5,95 (b s Sl Lo Sbsw, O b o e dlesl b o am 5s sl S
2395 35 b Iy ol e 5l g gy Olpom a3 ol 4 bt ol 058 ool ¥V (LT

L s acwlss (\WAY B Avas Lgljfj,,\,} Lol V.@h) ol ST 5 (VWA G arrs ool Lasls §)95) e


https://dor.isc.ac/dor/20.1001.1.22517812.1401.12.1.4.9

[ DOR: 20.1001.1.22517812.1401.12.1.4.9]

VA=F0 OV Fel le o(FA) VY e gl B slatagn

SWWE dalas i 4 adaoli S 5 ey slaey g (b s JU sl 5| o8 Dlismy p3lin 4 ax g
A5 35T o VA Jolee codaitls 4 aeol ST (clae 93 (b 55 Slgu; Cond o dd s s MtON/Y va/a

055 3 sl et e o b Iy oyl Sl o BV Sliss 055 VIFA i g dlesl
o=l ST s s (Wl 1Y Sueel S 590 (b o) s MtoNly o (sl §,55 (b s) YA Mtonly
5 A8 s mssin o] e > WYL Slige) Olin G spils g Ao s (63305 Dl Oliga | 5
90 ) S o s oKy Joer 05 Slsey 5 e S ip A4S amlma ¥V A MION L
Sl ACA MEON Uslae (e O350 53 0 plasil 318 5008 Slbes o 2T U splie g s 51 (Ul o a2
(IWPRDC, 2013)

i gl e gl ed ploil Sl o a3 55 DT 288 a2l s Sl eslinl ey
b o s |l dis gl caalllon 550 355 gy b Ol ool sl (o) o sl 5 o
s edh e ab g b > T i &S Ol g - EPM 5 MPSIAC s L SWAT
Cind O e o8 457 0 Oy SWAT Jis s b lie (o0ls MPSIAC dus e lis opl 5o s s
= U EPM dus cdus 53 cpl O 5ol (S Ll 3 3 Slgw, Ky 05 (Sloand o s 55 2
ISl Sl b g o OT mle 870 St LS a8 sl s & Dk S s
Jasl 5 oy o35 Gialw b Ol 51 ol s ol (6505 mls o Calodd 55T o ity o
(oA S8) cul 5 &0 4 SWAT Jus s (bas <o s

600.00
500.00

400.00

300.00

200.00
100.00 ‘ ‘
0.00
1 3

(tthiKm2) o525 e,

57 9 1

17!’

39 41 43 45 47 49

fl i |H| |

315 17 19 21 23 25 27 29 31 33 3

Lh w\}:—x)' a_)Lufa
W ko e sl long s, Mo o)

)l b Sl 31 g 0319 @ gy g s oA S

AR


https://dor.isc.ac/dor/20.1001.1.22517812.1401.12.1.4.9

[ DOR: 20.1001.1.22517812.1401.12.1.4.9]

w3 2l 3l ) SaS b gy $3leand OKer 5 d g Sl

®

Aal glada) g

Reach

Basin

Jlest Loy o pms

sl e
(T/Y/Km2)

I 500.1 - 600.0
I 400.1 - 500.0
I 300.1 - 400.0
[ 200.1-300.0
[77]100.1- 2000

[ ]e961-1000

o) ol Jesl b o3 g @ swy S5

B 5 (8 e sla Kl sl 2 ) Jol

ol Aty SWAT Jucs 5l eslanal 55 ale s 2alS ol blis Kl s 51 o ol U
i bl 53 S el S5 s s AE A e ] Jals S,

a5 Sl GBI 5 el QUlg5 Ol ot 28T Ly o2 AE ng 8 alE s ol
Jiwsl 7 b o> 631 5 (6l Bl ams s 5 Ol (e Gl Sl GLS 5 Do 4 Ll )3 ol ea
ol ag a5 b Sl Wlodts Ly 8 Oy g0 4 s 5 pled 5o b Gl o e cla il
Sy s s (il st sl Comln Cod (il ol s b w8 S I Sgline A Olpe cad s
5 El dama Sl OT (g 50 W ¥ e o ol Y ol ) 873 clonz 3 i 36 L sl alE
G i 5 ALE 3 Gl Sl ey Sl da (23t s Olos caslllas ol s et 4B S i s sae
DLt gl s mplie ALE As ol 5l S adsm a Sligy Oln blis 3 adgm a5 8 sy Sl ota]

..m;uf..a@w):mU\Auyxjjl@ﬁpIJyy)szbxljuAJ:lcéL;lﬁlJﬂ:

Yy


https://dor.isc.ac/dor/20.1001.1.22517812.1401.12.1.4.9

[ DOR: 20.1001.1.22517812.1401.12.1.4.9]

w0l IR SeS L g sileand

bl,&«n‘,dx ‘;ﬂ}&

A ik Jas 51 i nl b Sl 1)+ IS5

®

ALAS glada)y

Reach

|:| Basin

o515 ol
(T/Y/Km2
)

I 2001 - 2400
I 1601 - 2000
I 1201 - 1600
[ 800.1- 1200
7] 400.1-800.0
| |1755-400.0

O A WIS B W TR TR RN LGP PR K Sk B J I PG L EPR PP CO R W AR
S b s, s ALE s Jlesl 31 Bl (g min oo o bl (2l Oy ailaie Cob RAB

ol ik Ul 31 il B Slows VY JSC

rr

®

Al gladal g

Reach

\ Basin

Jlast bosy iulu b

AL A
(T/Y/Km2)

I 2001 - 2400
I 1601 - 2000
I 1201 - 1600
[ 800.1- 1200
[ ] 400.1-800.0
| | 1755-4000


https://dor.isc.ac/dor/20.1001.1.22517812.1401.12.1.4.9

[ DOR: 20.1001.1.22517812.1401.12.1.4.9]

e 3 @b, Sl KeS b gy (5lwdnnd OL\Ker 5 Jgp Sl

— o oalin S j5b Oles uload o3ls (o HRU o 55 Gsny Ole 2l do s oy K6 s cpieen

b IS s Sk e VI Sola b s 3pb e e e Ul 2l 4 WG LS s sl o
OLSen 5 RSl fags & 01y o eis S oslizal SWAT i 3l &7 Ko lillas b alin 55 il o 28l
Sl s 8 ab eslizmal (g sy 5 gy 2 ol AE i I 5l adlas ol s &S 5 S 6l (2021)
0> bl Ballae b oS e s (sl Sl S eles g eite do 3 T BT o OT (138 3 Ol o pmn
o il Gl 3 & S ype s eslimal Sl (oo b ALE fig s 5l adlas OT s &8 col ()

Py M Z .o & Z LH & . - 3 .-
b b 8 s s ol (Al iy ly Celes 4 (SO50sa daly colus

70
60
50
40

30

20
10

-10
-20

o - > ~ £ 9
I I i S S
(R S S &
B HRU oLt

HRU ,2 G gy 22l o s VY S
Gy Sy S 2y s 85 Ol (2 8 50 (2018) UL Kes 5 Leh Loy &7 gladlas o
w5 Lio NS 51 015 (2013) O, Ken 5 BOSCh anllas o e Cewday deo 3 4T B Y/
L AL ity e 3l eslial (138 31 Ol e 5:85ka sk 4 (2009) Luo and Zhang .5 s & slizs 4oy
DS WA e e |y el 5 ] (2011a,h) Ol Kes 5 Panagopoulos s S el s s 03,lex
el sl K5 Fa by Kon s ol S S a  GIS adlan oyl o &8 A VS s s S
w9 St i (L el s s Sl adls ado ledie sad 3 Wlg s &S Sl e sdle

o @L’b J\.LLQ:; 09> 9 Jl

& S a5 Cou b
sl 0ulS 3T as s s oad a8 gy S 5 Ul e 53 SWAT s ULy caddllan ol o
Syt I 3 SN 5 A e 5 0L 35T 53 5 e Ol eyl 51 S s s Ol s
oot & sy 331 5 o 1y BT s wdls plie T 5 ,Shes Jan Ol 5,557 0 U3 o pd ol Ole oS
calllon ey 25 3 05 sy e (g 53 (e Bl S Olse ) o2 O w8 oyl 0T e o sl
31 slial S Sl o kb o lalid 5YU (g il sbls bln 5 a5 ailate (g pdy sl b 523

Y¥


https://dor.isc.ac/dor/20.1001.1.22517812.1401.12.1.4.9

[ DOR: 20.1001.1.22517812.1401.12.1.4.9]

VA-F0 A FeY e o(F) VY e Jule b sla s

eats ol y o aslsy ailate Gy 287 5 OT G L5l & e nte SSAL Ol (AU el
2> Sy a5 A B (S Slgy CansWh il 5 cpisle p S m5s g )3 e 4L
el b o ils sp g o ndn cod & bl s il (B BB @ ey b o i b 5l (Sos
sab s sl 4 st A S Ghle s AL (sla Sl eslinal o 5 e o @ 5 s
el b s o5 0l (F g s Sl e LG ST Sl L Sl s L;“L:f Ad sl S
a5 HRU [ s i Ol ¢ oS a3 (ol b et ans 20l8 203 WA 4led 4 15 5
el R b 4 g il it ol SIS (5l sty LI s als Jlesl 7o Ol s

.M)&QK‘JM?JY&'J}»J)LEJ‘MJJ\'/Y ol

@Lu
1. Abbaspour, K. C.; Vejdani, M.; Haghighat, S.; & J. Yang, 2007. SWAT-CUP
calibration and uncertainty programs for SWAT. In MODSIM 2007 international congress
on modelling and simulation, modelling and simulation society of Australia and New
Zealand, pp, 1596-1602.
2. Arnold, J. G.; Srinivasan, R.; Muttiah, R. S.; & J. R. Williams, 1998. Large area hydrologic
modeling and assessment part I: model development 1. JAWRA, Journal of the American
Water Resources Association, 34(1), 73-89.
3. Bosch, N. S.; Allan, J. D.; Selegean, J. P.; & D. Scavia, 2013. Scenario-testing of
agricultural best management practices in Lake Erie watersheds, Journal of Great Lakes
Research, 39(3), 429-436.
4. Chekol, A. D., 2006. Modeling of hydrology and soil erosion of upper Awash river
basin, Ethiopia. Pub (Doctoral dissertation, PhD Thesis, University Bonn)
5. Gassman, P. W.; Reyes, M. R.; Green, C. H.; & J. G. Arnold, 2007. The soil and water
assessment  tool:  historical ~ development, applications, and future research
directions, Transactions of the ASABE, 50(4), 1211-1250.
6. Farokhzadeh, B.; Ildoromi, A.; Attaeian, B.; & M. Nourouzi, 2015. Assessment the
estimation of suspended load under the influence of land use change using SWAT model (Case
study: Yalfan watershed), Environmental Erosion Research, 5 (3), 28-46. (in Persian)
7. Ghaffari, G., 2018. Erosion intensity zoning by using SWAT model in Gheshlagh Dam
Basin, Geography And Development Iranian Journal, 16(50), 55-74. (in Persian)
8. Giglioli, N., & A. Saltelli., (2003). Simlab 2.2, Software for sensitivity and uncertainty
analysis, Simlab manual. Joint Research Centre European Commission.
9. IWPRDC (lran Water and Power Resources Development Company), (2013). Calibration
Studies for Sediment Estimation in Karun Watershed Using Control Projects. Report. (in
Persian)
10. Jirani, F., 2009. Simulation of erosion, sediment transfer and protection solutions in
Gamasiab catchment using SWAT model. Master Thesis. Ministry of Science, Research and
Technology - Tarbiat Modares University - Faculty of Agriculture. (in Persian)
11. Khaleghi, S.; nosrati, K.; & R. abbaspour, 2020. Estimation of Soil Erosion and Sediment
Transport by SWAT model (Case Study: Upstream of Badavar Basin, Lorestan), Quantitative
Geomorphological Research, 9(3), 186-202. (in Persian)
12. Kheyrodin, H. A. M. I. D., 2016. Modeling soil erosion in lIran, Innovat Intl. J. Med.
Pharmac. Sci, 1(1), 1-12.

Yo


https://dor.isc.ac/dor/20.1001.1.22517812.1401.12.1.4.9

[ DOR: 20.1001.1.22517812.1401.12.1.4.9]

e 3 @b, Sl KeS b gy (5lwdnnd OL\Ker 5 Jgp Sl

13. Kim, J. G.; Park, Y.; Yoo, D.; Kim, N. W.; Engel, B. A.; Kim, S. J.; ... & K. J. Lim, 2009.
Development of a SWAT Patch for Better Estimation of Sediment Yield in Steep Sloping
Watersheds 1, JAWRA Journal of the American Water Resources Association, 45(4), 963-972.
14. Leh, M. D.; Sharpley, A. N.; Singh, G.; & M. D. Matlock, 2018. Assessing the impact of
the MRBI program in a data limited Arkansas watershed using the SWAT model, Agricultural
water management, 202, 202-219.

15. Luo, Y., & M. Zhang., (2009). Management-oriented sensitivity analysis for pesticide
transport in watershed-scale water quality modeling using SWAT. Environmental Pollution.
157(12), 3370-3378.

16. McCuen, R. H.; Knight, Z.; & A. G. Cutter, 2006. Evaluation of the Nash—Sutcliffe
efficiency index, Journal of hydrologic engineering, 11(6), 597-602.

17. Mtibaa, S.; Hotta, N.; & M. Irie, 2018. Analysis of the efficacy and cost-effectiveness of
best management practices for controlling sediment yield: a case study of the Joumine
watershed, Tunisia, Science of the Total Environment, 616, 1-16.

18. Naseri, F.; Azari, M.; & M. T. Dastorani, 2021. Spatial optimization of soil and water
conservation practices using coupled SWAT model and evolutionary algorithm, International
Soil and Water Conservation Research.

19. Ni, X., & P. B. Parajuli., (2018). Evaluation of the impacts of BMPs and tailwater recovery
system on surface and groundwater using satellite imagery and SWAT reservoir function.
Agricultural water management. 210, 78-87.

20. Panagopoulos, Y.; Makropoulos, C.; Baltas, E.; & M. Mimikou, 201la. SWAT
parameterization for the identification of critical diffuse pollution source areas under data
limitations, Ecological Modelling, 222(19), 3500-3512.

21. Panagopoulos, Y.; Makropoulos, C.; & M. Mimikou, 2011b. Reducing surface water
pollution through the assessment of the cost-effectiveness of BMPs at different spatial scales,
Journal of environmental management, 92(10), 2823-2835.

22. Parajuli, P. B.; Mankin, K. R.; & P. L. Barnes, 2008. Applicability of targeting vegetative
filter strips to abate fecal bacteria and sediment yield using SWAT, Agricultural water
management, 95(10), 1189-1200.

23. Pimentel, D., 2006. Soil erosion: a food and environmental threat, Environment,
development and sustainability, 8(1), 119-137.

24. Ricci, G. F.; De Girolamo, A. M.; Abdelwahab, O. M.; & F. Gentile, 2018. Identifying
sediment source areas in a Mediterranean watershed using the SWAT model, Land
degradation & development, 29(4), 1233-1248.

25. Risal, A.; Parajuli, P. B.; & Y. Ouyang, 2021. Impact of BMPs on water quality: a case
study in Big Sunflower River watershed, Mississippi, International Journal of River Basin
Management, 1-14.

26. Setegn, S. G.; Dargahi, B.; Srinivasan, R.; & A. M. Melesse, 2010. Modeling of Sediment
Yield From Anjeni-Gauged Watershed, Ethiopia Using SWAT Model 1, JAWRA Journal of
the American Water Resources Association, 46(3), 514-526.

27. Singh, A.; Imtiyaz, M.; Isaac, R. K.; & D. M. Denis, 2012. Comparison of soil and water
assessment tool (SWAT) and multilayer perceptron (MLP) artificial neural network for
predicting sediment yield in the Nagwa agricultural watershed in Jharkhand, India,
Agricultural Water Management, 104, 113-120.

28. Uniyal, B.; Jha, M. K.; Verma, A. K.; & P. K. Anebagilu, 2020. Identification of critical
areas and evaluation of best management practices using SWAT for sustainable watershed
management, Science of the Total Environment, 744, 140737.

29. Waldo, P. G., 1987. Validation of sediment delivery ratio prediction techniques. Fort Worth
TX: US Soil Conservation Service, Southern Reg. Tech. Ctr.

\id


https://dor.isc.ac/dor/20.1001.1.22517812.1401.12.1.4.9

[ DOR: 20.1001.1.22517812.1401.12.1.4.9]

VA-F0 A FeY e o(F) VY e Jule b sla s

30. Walling, D. E., 1983. The sediment delivery problem, Journal of hydrology, 65(1-3), 209-
237.

31. Xu, Z. X.; Pang, J. P.; Liu, C. M.; & J. Y. Li, 2009. Assessment of runoff and sediment
yield in the Miyun Reservoir catchment by using SWAT model, Hydrological Processes: An
International Journal, 23(25), 3619-3630.

Yy


https://dor.isc.ac/dor/20.1001.1.22517812.1401.12.1.4.9

[ DOR: 20.1001.1.22517812.1401.12.1.4.9]

Quarterly journal of Environmental Erosion Research Extended Abstract
http://magazine.hormozgan.ac.ir

Sediment Simulation Using Soil and Water Assessment Tool
(SWAT) in a Multi-reservoir Basin

Ahmad Khazaiepoull: Researcher of Water Resources Research Committee, Civil Engineering Center, Imam
Hossein University, Tehran, Iran.

Fatemeh Zarezadeh: Master of Water Resources Management, Faculty of Water and Environmental Civil
Engineering, Shahid Beheshti University, Tehran.
Ali Moridi: Assistant Professor of Water Resources Management, Faculty of Water and Environmental Civil
Engineering, Shahid Beheshti University, Tehran

Article History (Received: 2021/05/29 Accepted: 2021/12/2)
Extended abstract

1- Introduction

Knowing the extent of erosion in each area and the amount of sediment load they produce,
especially near dams, is very important and this leads to identifying the factors affecting each area and
creating solutions to control or reduce sediment load to dam reservoirs. This effort has become a
necessity. Therefore, by simulating runoff and sediment in Karun basin by SWAT model and
performing the calibration process and reviewing the results of the stations and their sediment load,
areas with higher susceptibility to erosion were identified. After identifying the critical erosion areas
and in order to reduce erosion and sediment load of the whole basin, a plant filter was used to apply the
management and protection strategies of the SWAT model. Evaluation of the results in this section
showed that the implementation of plant filtration in some sub-basins can reduce sediment load by up to
28%.

2- Methodology

To build and prepare the SWAT model, inputs such as topographic information, meteorology, soil,
vegetation, reservoirs and management data were used. Daily temperature, precipitation information, location
of meteorological and rainfall stations with dbf or txt extensions, topographic information in the form of digital
elevation model with UTM coordinate system, Grid format and location of hydrometric stations and springs in
tables with dbf extension were introduced to the model as well. Maps of waterways and rivers in vector form
and land use and soil maps as raster from in Arc GIS 10.4 software are included in the model.

One of the parameters required to simulate the basin by the model is meteorological information. In this
study, rainfall statistics of 57 rain gauge stations and 8 hydrometric observation stations with a statistical period
of more than 26 years have been used in the catchment area of Karun River. In this research, the characteristics
of the basin have been investigated using the digital model of DEM height with a cell size accuracy of 90 x 90
m and using the GIS geographic information system. For this purpose, with the help of Arc GIS10.4 software,
the physiographic characteristics of the basin such as the area and average slope of the basin and river were
extracted. Based on hydrological characteristics, Karun Basin erosion studies have been divided into 49 sub-
basins and 424 hydrological reaction units.

In this study, the region is classified into 5 categories. Accordingly, about 25% of the area has flat land and
a slope of less than 5%; 12% have a slope between 5 to 10%; 9% have a slope between 10 to 15% and 8% have
a slope between 15 to 20, and most of the area has sections with a slope of more than 20%, which covers more
than 45% of the area.

1 Corresponding Author: akhazaie@ihu.ac.ir
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3- Results

Implementing a plant filter that is densely vegetated to reduce runoff flow and trap sediments can be in the
form of combinations of meadows, grass, trees and shrubs. In order to innovate in the application of filters, the
width of filter strips in all sub-basins is not defined uniformly, but according to the area of each sub-basin, the
amount of filter is considered different and the filters are applied equal to 40% of the area of each sub-basin.
After applying the plant filter, the results obtained from the sediment of each sub-basin were compared against
the amount of sediment in each basin before the application of the plant filter. The results showed that the
implementation of the filter can reduce the amount of sediment up to 28% in some sub-basins in some areas.
By comparing the figures that show the effect of plant filter application in reducing sediment in each sub-basin
and the slope map of the area, it can be seen that the areas that had more slope had a relatively significant
performance due to plant filter application. In addition, the application of plant filters has often reduced the
sediment load and the average sediment load of the entire basin by an average of 10.4%.

4- Discussion & Conclusions

The purpose of this study was to estimate the amount of runoff and sediment load produced in Karun
watershed and to investigate the implementation of plant filtration as one of the most effective management and
conservation strategies to reduce the amount of sediment load in the entire basin. According to the topography
of the region and the slope characteristics of the region, most of the area has areas with a slope of more than
20%, which covers more than 45% of the region, and land use of the region, which uses more than 46% of
forests and vineyards. It has been covered with pastures with an area of about 31% of the total use basin of the
region and also the existence of livestock equivalent to the area which is equal to 11.29. Erosion control in this
area requires strategies to reduce this sediment load, including the construction of dams. After simulation of
runoff and sediment in hydrometric and sediment measurement stations and evaluation of SWAT model by
good fitting coefficients (NS, R2) and uncertainty coefficients using SWAT-CUP model, the facilities and
areas with higher erodibility were identified. Then, by examining the sediment load trapped behind the dams,
the sediment measurement curve was modified and adjustment coefficients were applied to correct the
sediment results of the area. Then, by presenting the use of plant filter as a management solution, the sediment
load of the area and special erosion were reduced. The results show that the SWAT model has a high ability to
simulate all the details of the area. This feature allows the model to be simulated accurately to identify any level
of details in the area that the user needs. This model makes good use of the effects of rainfall, snowmelt,
irrigation and withdrawal from dams or groundwater, which led to the results of good runoff fitting coefficients
of acceptable values. Also, different thresholds of information layer overlaps were estimated to determine the
number of hydrological units. Baes on this estimation, 696 HRU achieved better results and the use of 7-station
data in determining the parameters selected for calibration increased the possibility of better spatial variation of
parameters in the final calibration of results. The results of this study are given in the daily time frame; in fact,
the results are estimated in 3 days, and the results are given in the daily basis.

According to the proposed maps for spatial distribution of erosion, the upstream sub-basins have less
sediment and the accumulation of sediment near the reservoirs of dams is higher, which made the areas more
effective. Also, as other ways, the effects of using slopes or cultivation on level lines can be examined in these
areas. In addition to the slope of the region, due to the high density of livestock in Chaharmahal and Bakhtiari
province, another factor of high erodibility in this area can be considered as overgrazing.

Also, the results of the MPSIAC methods were closer to the results of the SWAT maodel than the current
method of estimating the exchange rate. However, the reports of the Water and Power Company expressed the
results of the EPM model closer to the results of the flood conditions.

In this area, the SWAT model was not accurate enough in estimating sediment load due to the neglect of
sediment volume in flood conditions in the sediment measurement curve. In order to solve this problem, in this
study, the correction of sediment measurement curve by fitting two equations for flood and non-flood
conditions was used.

In the field of management solutions, among the solutions, the implementation of plant filters has had the
greatest impact on reducing sediment load and in some sub-basins alone has been able to reduce the sediment
load up to 28% of the sub-basin. Of course, in this study, a fixed value for the width of the filter strips is not
considered, but for better filter performance, we considered the width of the filter strip in proportion to the area
of each hydrological unit, which is defined as a percentage of its area. Also, with the implementation of the
plant filter, the amount of change in each HRU was investigated. The results in the percentage change scale of
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sediment rate showed well that the application of the filter in most hydrological units had very positive effects
and had reduced sediment load with an average of 10.4%.

Key Words: Sediment load estimation, Karun catchment, Management and protection
strategies, SWAT model.
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