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Fig (11): Suspended sediment rating curve of the Ebro River station
%aw)u@qjl%‘wwo)ydoogm)o 5)%\4515&5))3...445&069&.&3 05?9.@)[.01‘5&:)).3
P A Gy, Gleeliwl Sl (655 Dl lawgie jhad allige 51y (b (so5 ladke g (ayaild)
(u.l...w 9 uw)) ok 9 4.;‘0}.{) u\)o 05; B S g_J‘)d wﬁ; )‘).9 ).isLu 9 Mbsﬂ «[+\Y 5’/'\V
Sl 00l w;}b)bﬂ&c S RRTA ).3‘).3 L}"‘f"l"’c )5104.:(_;)5.&&5@&_)[45“) .Ia.\.u}a.a).'aSbJ "\*”bk_$‘°
O JS)



okl Lo, e

v

90
80
70
60
50
40
30
20
10

iyl aua

0 0/02 0/04 0/06 0/08 0/1 0/12 0/14 0/16
(hoalao) gy D53 Jlad

9l AilBog, Wl)d suudils S Hloges (1Y) S
Fig (12): Particle size distribution curve of the Ebro River

Gstars 2/1 2oLy Jow owwlg
Sreged 9 (Sloyier Dbl bz (pam) 5 Selusgyaee it (xiwly 5 Qeel IS S
c—‘a.s.a (SR Lgl.‘boo‘o AYAY JLM: B s.)’l cJa..a ‘093) u‘)...._u (_ngaé‘o cg)a‘ 43[5&9) 6)—*5‘3)"-\-" oli«.a.u."
ooliiul Al VY (5 kel (50,90 SO 50 gm, Jlal Sloles g VYAV 9V YAY slo Jlo j0 o0 cilop oo ye
50 g0l ol Slaslice polis b Gstars 2/1 oL, Jow 5l Jols gl Jow gl b o .ol 00
13395 eolaul "(RRMS) 4 (ARE) slo,lxe 5l s cmo ol yokaie 4y ol duolie (BLST 0w (gdse>

~YR, (pi-QD)2 o

RRMS- [ 4 )
~IN, (pi-Qi) ©
2yn lpi-Qi]

ARE =25 *)

1 .
;Z?:1 Qi

Goe Qi g Joo bawgi ool (iludnd (oo)e ablie pailllas Goe Pi (o) gblis slasin Ly, cnl s
Db o Sl Sldes ;0 odn] Cawd 4y o ,e ablie yadlllas

1- Relative Error Absolute 2- Root Relative Mean Square Error



VO-0 Lae AT Gl qopd Jlo Y (oo )leds <5905 5909539 )0
Hydrogeomorphology, Vol. 9, No. 31, Summer 2022, pp (25-50)

oy g Lasdl-Y

by Joo (Ziewly —

Oz Sdgyaad (xiwly

= s st AOTAY L BVYAY Lo ) ol s sl 55,08 31 ol Sliyien i s
5O e Slo 0 VTY LT il oo ol alls & T (goy90 Jsb 55 (o0 4 b pe cslmosls o L1
)9.|o 4 u] LchO Cga) J...l.?u 6‘).: ) ‘5)"‘ Olia.a.u.!‘ 4 Jas.)).n A-AJ[J » u.xSA )3.4 ‘/";f L)T p.o.....».n (5“)
3l 4 GSTARS 2/1 oL, Jow jshaie ol 4y el oas oolaiwl Jaw ;o of 5 sl ax )V YIY (.Sl
).g‘).g &A.)Lo 33 ;.,q.fé)‘dj.ojjﬁ‘ 4315-09) (S 09 ydud Oli:-m..’.‘ ool wb‘f@bf@ﬂa/\% °
\\”"‘\V JLMJJQ W) 6}"5")‘“\"‘ u]c_lagu‘ajs) ‘5!5‘5)JQLQ.AL:‘5|L~.MJL>DO uy‘c_'a_mul.dsf C.:Lus‘)?‘ ’/’Y
bl Slaalie g Glale Ol mhaw pgd; Joud LB cillae Silo amlio opl @l 03,8 awlic
"og) Ol S Seo5 5 Alog; ool ablie )5 s cnl ke (B L AT sespe (LS by )
5).«...*«4 ‘s.\.a.)‘ A G AJL..A)O (_g)‘..\ij.w) Q‘)‘““’ 13J 039 %A‘)‘Ms dalais 6‘..\...:‘ )‘)‘"‘“56""’))" Sy90
(S dd &y pzie Sidle o po Gl ke 40l o yiaS dasdlac 090 (gatlaie Cewd Hul 4 S
il g, Jl lsben L S (sl b s e (L5, 4l cnS e DA ol s 5T 2
w.bl.I ‘59} u.a.)Ua.AJ-.\.o Ja,.uﬁ.: ol MWUT@Q‘AJ.ijs‘S:‘AAM u"@‘a“’u“dﬁf JM&M
il abl) Jod bl cds Silo 45wl se K005 lilgn 4y Jloges 93 8 Sl eSS Wi, 5 4Ll
osk hal 5l ailog, ST 55 a8 was po (L WY JSS (pwyr silioo bz JWSI g5ludae gl
£) 03l ool By 2 5 il Tl anlllan o g0 03g0ms dilos 1 (Cawsd iyl 51 (6 yieshsS A<1Y)
seb |y &g, cpl g Jow ded oo samlive (plpls .l il zalS &g, (3L 3T B (5 eelS
u—‘ )‘).a 9 \yYay Jl.m 30 Yo > 0 (_g)jo)‘d.a‘ x_j )‘).' )JQLO.Q e o] oo; ‘_g)L...od.u...u d"ﬁ‘)
Slalice g Joo glaslre sodls o do o < [AVA  SKad a5 023 oo lis oo lawg ool dwloxe

Sl 8gmg ool glas )|



£\
ookl Lo e
9 -
8
7
_3\ 6
5. 5
S 4 =" Jae Laus i 00 5 48 o)l a8,
-4
23 P [ TN SPS T STI I B
g
~ 2 .
1 .
0 T T T 1
0 5 10 15 20
(oghs) ailsag, (Jobo alols

91 46509 4l 2 axSiopio DA 3y (520 (5151 & GSTARS 2/1 06l y Juko (oSl o skl o905 (1Y) S
Fig (13): Hydraulic calibration diagram of the GSTARS 1.2 Mathematical model Per flow rate of 5.19
m3/sec Ebro River

Cgmy Salgyues (uwly
S (6 it Sainllas (VA4F) )2 5 SOL Lailgy a5 aoo oo ylid g, Jlail Ololas saslae gl
ylo 1y ez o yitien T lge i e Iy Jeld pgey baily, (st 5 anils Slaalie slaesls 4,
Ay ogw, alal, (5’:5).31 clalzog, o VAAP) Kea § wlidee 5 (V19F) KL Cldlae 3.l
St oy Gl 030l oy gl e (9350 B p idgh cpl 40 a5 8l coadly b g ke Cdillas
alllas 3,50 5051 &5 S o (LA Jws unails 5l Lol mls 5 (Sl slawsil pulul 4l
I, GSTARS 2/1 Jow jo ailsog, b sl o ien 2By galail,) cpl ol all o ‘5‘;5).31 &y gylo
Slyss 6 LIs AY B AT L 1 ailsog, oo, adaie a5 020 oo lid fuizmen (VT ) S0 cwy0)lo
S Gl s Sl 3 UK U iy S5V 2l iy 8 (5 5b & lyon slalille L5 Sy55058 50
5 LSS L Ll Sz slacllw 5 QBLST a5l (gaileog, )0 (65l%05m), 5 Glale B 0l b 4 g9.050 01
2 ghie owyp Sl 00l &ilsg; adle led g (ST crge oS wdlios bgrye ok Sl

1-Meyer 3-Muller
2-Peter



VO-0+ Lao A Lol qogd Jlo ¥ (g0 Lol (535158 909559 000
Hydrogeomorphology, Vol. 9, No. 31, Summer 2022, pp (25-50)

fY

aS Sl ) Kl g abl oo ypiion cenly Jolo 4 Cond G Jolo jo il 84S aao o lis ailsog,
ool ools 7y ailaog, s ;o SabzS g i WAY Jlo a4 coes WWAY JLo 5l aal ] )85 sae
s Jod ) 0y, pmtige slag o ol s & 4y, oy Sl 45 510 L5 e sl s
53 anl galog, o] oo 3 as Slti oy by (3L Joe ls b ool Sl (Lo
Al 5wl oo oS! ol jo LJle il 8 (6,10 0m, AV LAY Lo IV b oS wl ascie LLST o

ilodges anli g (it 1) aalb oot (g% (ol 50 55 eoliil 8550 (ogm, Ll

50 -
40 -
e 1Y 1l “~
. &
S “ 30 -
]
e e iy -J&A_a)
20 A
e il g "
2,
= il 55 S —”ef 10 -
@ posila -3 S 1
. ) 0 T
AF il 0 10
-10 -
Yo &y oy dold

GSTARS 2/1 Joo 33 wguw) 350 33 SUslae b AV— AF Jlw) oo, ahaiiio 5y orgmwy Lailgy oomly :(VF) JSCi
Fig (14): Calibration of sediment relations for cross section (year 2005-2019) with dediment Estimation
equations in GSTARS model 1.2

ailzog) 5l ey Joo Sligusy Glime a5 a2 (oo s GBLST s gl o] )0 (i gy ol (s 2
Fo O9ekes VIYE Sy Gstars 2/1 Jaw jo £l dlolas sl oolatnl b JLVY 51 o cews ol 4 90l
5l oslitnl b oplplts ool Jlo ,o lj) & caSo 2o ypekes VEY il osds (6,505l e 5 canSio
S5k Glsre @ Glae gy Slao 0 ¥ JBlas 28 5 I 10 by g 5l ol (Blae Cogay — aziin (e
Bl 51 (639,5 oy p> Oldad (Ll OF joal ;5 5250 (ELST as (glaosls 5 clowlos ulul
Jlo 50 S o yguden VT 0ga> Gstars 2/1 Jow o oy galolens 5l colainl b gl (6 509,000
ol gl olfin] Slhialie Jade b by calolee Slasbrs ogm) jlaie Suop sl odd 35,

XS Lg)l.ww |) G)LA] LgLale.w u.>| O 0l J.o.> A_:la}w) > u‘f.a wlj., @9} a JAA aS RER g



bl Lo yde

\s

Sk 0 Ol w9 @ 6 s, ($255 5 Jsb s (IS ws) 5 it @l lnle
JSS a aileog) Sl 5l gaplas Gt aSiul ay az sl L ogad oolitin] Gl Cu oo 5 ailBog, (pailels
o3k 5o Dhgms 5l g3k ) (ASw 45 ols i ElBadl (oo oud dad Dhgus) e 5l g Blae ) 9 Sl
5 ool lins (Y- VA) iS5 6yl Slalllas lis b Sloslns oyl a5 ool o (i axlllae 3,50

oo illas (V- 1Y) o )Sas 5 ol ¥ V9 o) Sa

by Jo (Rewtoe-o
(S9Ib) aileog, Job Jedsn sliwl) 1o bl 35 (6 I0Kgm ) DlyeesS (o) 2t 9 S0 (mins jslaio &)
eillogs lslee d gy o o 5 Sl yailllas 5 AV Lo sl peillas 51 clipms) o ALigs olpes 5
sk VY oo 4 aallas 3,50 5oy 5 a5, ol Sl e 3 (g1 05 23l Jota i
adg) il a5 sms e a5 V0 S (liwlne) Jos sl yilllas b ( slaslio) 3V Jlo o
@ ol ol aslllas 550 o3l lal )5 pgaz 4 by galolas b oohag 4 05> Cuillae
05 tle o3l ol 5 6ol slbojls Slasl dlex 5 wlios, aulils sge o ook sly2l o
S Gl 53 (55105 e D515 ST L a5 655k .l oads Wil s b (a3l g

ool a8l o158l 5

4/5 -
4_

e VL)

Y-

(yioskeS) 19 gebaws 5 L
N
U W
~_

O T T T T 1
0 20 40 60 80 100

(yogheS) 4523, Job alols

BT s 551 4509, (BIS) Jgb Judy sy Sy &1 4255 b (o3l y Jibo (immcnes :08) JSb
Fig (15): Validation of the Mathematical model according to the changes in the longitudinal profile
(Bottom Line) of the Ebro River of Ekbatan Dam



VO-0+ Lao A Lol qogd Jlo ¥ (g0 Lol (535158 909559 000
Hydrogeomorphology, Vol. 9, No. 31, Summer 2022, pp (25-50)

FF

&S.’" )‘).: gJ‘).:...u Lgt\MLM )‘ 4.3[.‘5-09) )A.QJ‘.L:} gj.b l_}‘).a_a.ﬁ.) LgMLM » OBU.C ‘WW 64.19)4: 5o
C"L"’ FLW U'l| )i:L..» L“’gs“’)):’ NG P 43‘)‘ \¥ Ji..a 5o L)T G’L"’ aS oulls oolaul o) é.‘a.a.n
o S8l ye elaia b g3 Cllan by g7 g o 33 58 sl & (52b; Joo Slslne
Shoolaiwl b (AVBAY) JLAY Jsb 1o 6,180, lime o)y 0 4509, 5l Gide cpl 5o 050 AV Jlu o
adaio 515 a5 sas o ylis dalllas 0,90 (5 kel la e b 5o oo slxil (6,10 paiss 5 oo Sloaliv
YV g VYA sy a0 Sy By ggm,y Lailg, jloolatul b g yie cSlLYT/F sga ailbog, ooy
b o) 2 Bl o0 (o258 @hale ot (Slwand 9 (2Ll 50 Joe wo> Bl S0l a5 il oS e Lo
Olss 6l (6,13 gm, 1 50 AV Jlo @y o AT Lo 10 adllas 550 8,0 alaie a5 a2 o ol
A oo L g Cunl oal asin g9 4 Kb g Sy Dloles 10 faoge ol AT Wil o gwgmo
GKgmsy Cowdmaly 5o L wnld g arily bl addllae 5550 (o550 ghalie 0 pgm; (25 p> oS
Gl Sglaie Kb Cgusy Jlail dloles lil 4 alize oo 50 ablin [0 (6,105, 5 (ol )8 (5 S0kl oS
309 S Geleyd lade cwl) G Jolo 4y flose s a5 5 o Ceomw Jo b 0 a5 a0 o0 LS g
ol I ()13 ugm ) e 1 il B e o5l el 9 (Lo Sy Gliee Sl Jdo @ ey S
(VoOV) 5L g 0oliz,8 o(VVA) )e g (sl (Y2 1F) ) Sem g o0l3ilans mls b as (VF) SO

Syl Callas (YY) oL)Ken g (gausl (YY) o) Sen 5 )68

100/2
100 M
99/8
99/6
99/4
99/2
99
98/8
98/6
98/4
98/2
98 T T )
0 5 10 15

()-20)@5)-24.1‘415

Ty

= AV 1l g

¢
(%)l 5o o 3 pgd)

e AY 1G5

GSTARS 2/1 ool Joo b gpl dilsog, oo, ahio yiows 3l (Fladlice g (Flaslro O ki (g o :(VF) JSCio
Fig (16): Comparison of computational and observational changes of the cross section of the Ebro River
with the mathematical GSTARS Model 1.2



okl Lo, e

fo

@ azg Lo )3 (Job (miecone g (miuly 5 (08 ablie (5u 50 Joe el 1B Sl Jol> mls
ilce S5 51 2eS 55 ARE g 2a5 0 I RRMS lado 45 0a3 oo 3Lis ARE s RRMS Lol olie
By (S ey a ) ailon, Slaw, giluand )3 (Jed BB Slly Jow a5 0903 ke Oloe crlnle

A oo ol |y ol

Wog) (Job Jdsy Fxiwls 3l Jol> 7l (ARE g RRMS) (g bl gtz 5,1 52 :(1) Jgor
Table (1): Statistical error estimation (RRMS and ARE) of the results of calibration of longitudinal River

profiles
LAY Ly zdllks sl )l AV o il el sools b =illlas sl )l
Pills gl ' Pk el 4 ’é‘: 3 ARE RRMS
dgi Jow jf ooliiwl Kl Jowo 1 eoliiul b Y Jlw ooy (g o 3l
aAIY AN+ Y aAY ERRRA AT

Wl3ogy Job Judg y Zmwixo 3| Jol> zuls (ARE g RRMS) (bl sllas 5,97 5 (Y ) o
Tabel (2): Statistical drror estimation (RRMS and ARE) of the results of River longitudinal profile

validation
L Jle pxillbs gl L Jlo s gl )| Losls b yrilllas gl )|
.M e, /)-'-“-‘ e, S ;v-’/e) ARE RRMS
Sdbgi Jow 3l eslisu! S Joe 3 ool s (5 S0 3l
AV LYVAN qA/A RSN < JA¥

655 dblio sy 53 Joo (ygmml S 51 ol 7l (ARE 9 RRMS) ()bl (slias- 351 51 :(F) Jgur
Tabel (3): Estimation of statistical error (RRMS and ARE) results of model calibration in Cross-sections

ojlods 1 adadio alold L JLY 5l om s 31y L JLIY oy g 5155

2o i: Sew Gsirs 2/1 JM::mi| :];I)f”.\,,b ;l::bf ARE RRMS
\ (AERE aRVAs /0¥ IERRTN V/AEAY
Y Yeooo aq/xy ARVANN of++-YYF  YNYOY
Y A RVVIN RYN/d ofe e XVY < IAY
¥ Fooe a9 Y o[ e YEY VIV
A \l 4/ RRVARY ofs e+ YOA <IAA
4 4/6 RRVAR ofeeeY¥ YNEY




VO-0 Lae AT Gl qopd Jlo Y (oo )leds <5905 5909539 )0
Hydrogeomorphology, Vol. 9, No. 31, Summer 2022, pp (25-50)

fs

oy JULI gallolro i 4y Comnd Joo Sl (ow) p-

S b gy JUS @l 5l il 5l a0 45 alol> Sl i Joo (riwiomlas (ou) Sz
a b ol e glayelly 5 Lyl plo (28,5 51 50 ol LI ad colinnl (dBss gm, JUil &b &
@ Cumd 0dd o Sligay e a5 0l lis Kb Joe @l s 5 plil 5ldae Kb slalaily (1
YV 4y S Joe slhas e a5 sb 4y ool ol; U sl ls gy salal, ) Jols gls
3 DY Rl e aadl Yl e el o (M1 g M) (imlomles Sl olie 5 o
el 5l alols gl F ooz o wly Joud LB Sl Jow 2! mls ol pls ol ond 450 /1Y
OB 5 sl @l b aS s oo pLis 1) gmy JEHI b ot 4 S SOL oo (il
Syl Cillas (YY) e 5 sl (Y VY) o) Sa2 5 Slhss (V2 VY) (sau b oY+ VA)

o) JUKI @b podi 4 Comnd Joo (Zruwomwbuns Jodond 51 ol g b6 :(F) Jouer
Tabel (4): Results of the model's sensitivity analysis to change the sediment transport function

n n (au0,9) X (xS0 o (ygudn) Joko bwgi 00 351 o ez yladio oy JUl U
JAYD SNY YYAY “JAA S
S 5 ez ¥

SIS Doy e i Sln mee LIRS Ol 4 S8k, sla el eslinal pl sl 5o
P oy p oSl Slolee paS (sl a8 ,F )18 d>gi 050 Hls o 35 g LAilB0g, w0
5 ohled Qe sy o b aalllas cpl wiilpe (e gy (Sdol 5 ctlil e (JU
L olaer BLST o 5l alsog, (o058 5 (Jsbo Jedgn Sy o ol (B 5 Al w50 (5 1 Su5m,
9> 4 Gstars 2/1 Jow aSols Lid gl gw)p b el ool plxil Gstars 2/1 ool Jow 51 ool
Slrtand b5 Slallan g3l 5 o (S5 4 08,8 (sltans |y lodg, o005 o g Sl
sl mls il oo Joud LB o> j0 Gstars 2/1 Jow alowsds (6,10505m, 9 Giulo,d Condg Al 4
aS olo lis w9 (Sl yuud (gl el )l s 4y s Joe Sl Julo 9 Gstars 2/1 ol Jaw
bl g ol oo Cowlus i o SUL 1o Gy Jla! 2l ay Cans Joo ol Judos g, b
s T s Siladerd 5 gy o2 e 3y31n 50 | B ke wgey JUi] @ mee
GAY 51 Jl VY (b @aw jo oS sls lid BLST aws gl ailsog, olSiws] Jowe jo ailsog, yiws &l s

g el 50 0 eoliiul 8)90 o9 dilgy (sadS g all e ol (pl jo Cle wnl B (6 lAS0gm, AY

1-Klavon et al.



okl Lo, e

\a%

1) 6y Sl s Al 93 41 Joro a5 Ceal (nl Sl 9 Wlosged (i iy 9 9 | 0] )3 (e
oV el 51V B AT Jlo jlailssg; (oo5e ghaie oS s oo lis b gw) 2 iled (s5lodend 5 (o) 2
crge gpl Ao Culy Jolo @ Cond i ol o i Gl g cel s 0 SO U o
2 Bl (Sordial 4 i Soble cupd SRl g 0ad alBog, i (SAAES 5 ftie o)W poe
S 9 g SAawy & e (Fundy i pgl 45 Sl onyd S AilBg) s 03 9 g SloCend
2B L alog, ;o 5)l3Kgm; Wsy Jod BB @l (o) Col 00l (] (ol 5y0ile g g0l sailog,
wlin glaailsog, plo ;o 6 18K am; muailSe danlllas gl g oo Jow o) 5l aSamo o olis oLJBgs
FLUVIAL 12,HEC- aiile by g, 550 5l oGl &0 )0 058 oo dlpiien Jbxnl Lo )5 colainl 55 ,quS
S A LSS Gge 4 a3y, paible ;o 6055 5 380 (Jow U ogd eolawl 5.5 FLOW TD 4 RAS



VO-0 Lae AT Gl qopd Jlo Y (oo )leds <5905 5909539 )0
Hydrogeomorphology, Vol. 9, No. 31, Summer 2022, pp (25-50)

fA

2Lo-0

Asadi, M., Fathzadeh, A., & Taghizadeh Mehrjerdi, R. (2017). Investigation of the effect of time
scale (daily, monthly and annual) on the prediction of suspended sediment load, Journal of
Hydrogeomorphology, 3(10), 121-143.

Azizi, S., lldoromi, A., Nouri, H. (2020), The effect of cross-sectional change on the overflow
and transfer capacity of the Hamadan Abshineh River, Quantitative Geomorphological
Research, 8(2), 209-189.

Bayazidi, M., & Karami, N. (2017). Prediction of sedimentation trend in Qarasu River using
GSTARS 3 model, Journal of Environment and Water Engineering, 3(1), 66-80.

Batni, A., Golmaei, S.H., & Zia Tabar Ahmadi, M. (2015). Investigation of sediment transfer and
river bed changes using mathematical model.3 GSTARS (Case study: Gavroud River),
Journal of Soil and Water Conservation Research, 22(1), 191-210.

Dehghanzadeh, B., & Zahiri, A. (2016). Estimation of river sediment transport capacity using
quasi-two-dimensional mathematical model, Journal of Soil and Water Conservation
Research, 22(2), 47-53.

Farajzadeh, M., Heidary, A.A., Mollashahi, M., & Rajabi Rostamabadi, N. (2017). Analysis and
comparisonof suspended sediment in the Caspia and Central Iran watersheds, Journal of
Hydrogeomorphology, 3(11), 59-82.

Hu, B., Wang, T.H., Yang, Z., & Sun, X. (.2011). Temporal and Spatial variations of sediment
rating curves in the Changjiang yangtze River) basin and their implications. Quaternary
International, 230, 34-43.

Ildoromi, A., & Sheykhipour, A. (2016). Investigation of river morphological changes and its role
in erosion and sedimentation using HEC-RAS model (Case study: Khorramabad-Doab-e-
Visan river), Quantitative Geomorphological Research, 5(3), 146- 163.

Igbal, M., Ghumman, A.R., Haider, S., Hashmi, H.N., & Khan, M.A. (2019). Application of

Godunov type 2D model for simulating sediment flushing in a reservoir, Arabian Journal for
Science and Engineering, 44(5), 4289-4307.

Karami, F., & Bayati Khatibi, M. (2019). Modeling soil erosion and prioritizing sediment
production in Sattarkhan Ahar dam basin using MUSLE and SWAT models, Journal of
Hydrogeomorphology, 18, (23), 119-141.

Keane, T.D., & Sass, C.K. (2017). Channel Evolution Models as Predictors of Sediment Yield,
Journal of the American Water Resources Association, 53(6), 1513-1529.

Klavon, K. Fox, G., Guertault, L., Langendoen, E., Enlow, H., Miller, R., & Khanal, A. (2017).
Evaluating a process-based model for use in streambank stabilization: insights on the Bank



okl Lo, e

£4

Stability and Toe Erosion Model (BSTEM), Earth Surface Processes and Landforms, 42(1),
191-213.

Lai, Y. G., & Wu, K. (2019). A Three-Dimensional Flow and Sediment Transport Model for Free-
Surface Open Channel Flows on Unstructured Flexible Meshes. Fluids, 4(1), 18-27.

Molinas, A., & Yang, C.T. (1986). Computer Program User’s Manual for GSTARS (Generalized
Stream Tube model for Alluvial River Simulation), U S. Bureau of Reclamation, Denver,

Colorado.

Noorani, V., & Mohsenzadeh, S. (2017). Estimation of Monthly Sediment Load of Aji Chai Basin
Stations Using MPSIAC Model and Waterfall Microscale, Artery, Journal of
Hydrogeomorphology, 3(11), 83-103.

Ouda, M. (2019). Multiphase Modelling of Sediment Transport and Bed Erosion for the Study of
Coastal Morphodynamics, (KU Leuven, Technology Campus Brugge, Belgium).

Ribeiro, M. (2011). Influence of tributary widening on confluence morphodynamics. Ph.D.
thisesQing.

Yuan, Y., W. Xian-Ye, L. Wei-Zhen, & Xie-Kang, W. (2009). Experimental study on
characteristics of separation zone in confluence zones in rivers. Journal of Hydrologic
Engineering, 14, 166-171.

Rodriguez-Belanco, M.L., Taboada-Castro, M.M., Palleiro, L., & Taboada-Castro, M.T. (2010).
Temporal changes in suspended sediment transport in an Atlantic catchment, NW Spain.
Geomorphology, 123(1-2), 181-188.

Sharafi, S., Skond, H., & Kamali, Z. (2020). Study of spatio-temporal changes in the morphology
of Silakhor River in Lorestan province, Journal of Quantitative Geomorphological Research,
8(3), 31, 115-131.

Yang, C.T. (2008). GSTARS Computer models and sedimentation control in surface water
systems, International Conference on Water Resources and Arid Environments, King Saud
University.

Yang, C.T., & Simdes, F.J.M. (2000). User’s manual for GSTARS 2.1, U.S Bureau of
Reclamation technical service center, Denver, Colorado.

Yang, C.T. & Simoes, F.J.M. (1998). Simulation and prediction of river morphologic changes
using Gstars 2.0. US- China Workshop on Advanced Computational Modeling in
Hydroscience & Engineering, September, 19- 21, Oxford, Mississippi, USA.

Yang, C.T. (1996). Sediment transport: theory and practice. McGraw-Hill Companies, /nc., New
York, NY.



VO-0 Lae AT Gl qopd Jlo Y (oo )leds <5905 5909539 )0
Hydrogeomorphology, Vol. 9, No. 31, Summer 2022, pp (25-50)

Yasi, M., Nasiri, L, & Ahmadi, S. (2018). Simulation and evaluation of rivers with constant flow
with two models HEC-RAS and RubarBE, Journal of Soil and Water Knowledge, 27(2), 225-
236.

Zahiriy, A. R., Qoli Nejad, J., & Dehghani, A. (2018). Calculation of transverse distribution of
River sediments using a quasi-two-dimensional mathematical model (Case study: Qarasu
River), Journal of Water Resources Engineering, 11(38), 83-93.



