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ABSTRACT

Sedimentation and erosion are among the most significant issues that pose serious challenges in coastal areas.
The consequences of these phenomena include reduced lifespan of ports, continuous dredging, and high costs.
When ports experience sedimentation, engineering solutions are required. Predicting the rate and pattern of
sediment deposition in the access channel and the basin of ports enables better cost management. The objective
of this study is to numerically model the hydrodynamic and morphological effects using the open-source
numerical model TELEMAC in the Strait of Khuran and Shahid Rajaei Port, located in the Persian Gulf. For this
purpose, water surface elevations at open boundaries were provided to the model, obtained from a calibrated
MIKE21 model. The hydrodynamic model was executed, and the output included velocity and water surface
elevation. Additionally, the sediment transport model GAIA was coupled with the hydrodynamic model and
executed. The sediment model output includes bed level changes and suspended sediment concentrations.
Finally, the simulated model was validated using measurement data, confirming that the dominant flow is tidal,
parallel to the coast, and reaches a maximum velocity of 2 meters per second. The water surface elevation
modeled by TELEMAC indicates that localized maximum water levels reach up to 4 meters. Wind speeds rarely
reach 5 meters per second in the Khuran channel, and therefore, their influence on the currents is minimal. The
results from the sediment model demonstrate that the intensity of sediment deposition in the port area and the
access channel is higher in the central and eastern parts of the Strait of Khuran, as well as in the western area of
Shahid Rajaei Port.

Keywords: numerical model; erosion; sedimentation rate; Khuran Channel.

1. INTRODUCTION

Sedimentation in ports due to longshore transport current is estimated using state of the art hydrodynamic models;
e.g. in Rotterdam port in the Netherlands (Sjoerd de Groot, 2018), Hamburg port in Germany (Kuijper et al.,
2005) and Shanghai port in China (Song and Wang, 2013). Such a numerical system includes simulation of
longshore currents, waves, sediment transport, and changes in morphology (Cialone, 1991).
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TELEMAC-MASCARET is one of the open source models that can be used for such applications and this model
has been used in this study using GAIA sediment module which can be used to assess the sediment dynamics in
case of cohesive materials (Giardino et al., 2009; Santoro et al., 2017), none cohesive bed materials (Luo et al.,
2013) or their combinations (Van, 2012). The model was used for sedimentation around Shahid Rajaee Port
which is one of the most important ports in Iran.

2. MATERIALS AND METHODS

Khuran Channel is located between Qeshm Island and the mainland of Iran. The main driving force for current
and sedimentation is the tide in this area. The TELEMAC-2D was employed to determine the hydrodynamics
and the GAIA module was used for estimation of sedimentation and erosion. The boundary conditions were
determined from a global MIKE21 model in terms of the time series of water elevation. The mesh file includes
21640 nodes and 42116 elements. The simulation period was from 22/10/2009 to 18/01/2010 with 4 sec time
step. Wind data from the ECMWF ERADb dataset were prepared and meteo. f and idwm_t2d.f files were modified
accordingly to include wind effects in the model. The bed friction was included using Strickler’s coefficient.

3. RESULTS

The current velocity showed a high current speed (as high as ~2 m/s) in the Khuran Channel which is in agreement
with previous studies (Khosravi et al., 2018, Mahmoudov et al., 2011). The time series of water level and current
speed were in good agreement with in situ measurements at Rahaee and Dargahan stations when Strickler’s
number of 50 was used in the model. Twelve configurations were considered for the sediment module by
changing the critical shear stresses for deposition and erosion, mud concentration, the initial thickness of the
mud, fall velocity for mud flocs, and sediment density. Scenario number 6 with shear stresses of 0.15 and 0.3 Pa
for critical shear stresses, 60 g/l of mud concentration with an initial thickness of 3.5 cm with a density of 1650
provided the best agreement with bed level change obtained from periodic dredging operation.

4. DISCUSSION AND CONCLUSION

The water level lagged velocity peak by 2-3 hours at Pohl and Rahaee stations which shows the tidal signal has
progressive waves nature. Sedimentation of ~9 cm/year was determined for the Shahid Rajaee port. The western
part of the basin has more sedimentation than its eastern part.

REFERENCES

1. Sjoerd D.G, 2018. Suspended Sediment Modelling in the Port of Rotterdam.2108, Master's Thesis, Delft University
of Technology.

2. Kuijper, C., Christiansen, H., Cornelisse, J. M. and Winterwerp, J. C., 2005. Reducing harbor siltation. II: Case study
of Parkhafen in Hamburg. Journal of waterway, port, coastal, and ocean engineering, 131(6), pp 267-276.
https://doi.org/10.1061/(ASCE)0733-950X(2005)131:6(267)

3. Song, D. and Wang, X.H., 2013. Suspended sediment transport in the Deepwater Navigation Channel, Yangtze River
Estuary, China, in the dry season 2009: 2. Numerical simulations, Journal of Geophysical Research: Oceans,118,
pp.5568-5590. https://doi.org/10.1002/jgrc.20411.

4. Cialone, M.A., 1991. Coastal modeling system (CMS) user’s manual.

5. Giardino, A., Ibrahim, I., Adam, S., Toorman, E., and Monbaliu, J., 2009. Hydrodynamics and cohesive sediment
transport in the ljzer estuary, Belgium: Case study. Journal of Waterway, Port, Coastal, and Ocean Engineering, 135,
pp.176-184. https://doi.org/10.1061/(ASCE)0733-950X(2009)135:4(176).

6. Santoro, P., Fossati, M., Tassi, P., Huybrechts, N., Pham Van Bang, D., and Piedra-Cueva, J., 2017. A coupled
wave—current-sediment transport model for an estuarine system: Application to the Rio De La Plata and Montevideo
Bay. Applied Mathematical Modelling, 52, pp.107-130. https://doi.org/10.1016/j.apm.2017.07.004

7. Luo, J., Li, M., Sun, Z., and OC’onnor, B., 2013. Numerical modelling of hydrodynamics and sand transport in the
tide-dominated coastal-to-estuarine region. Marine Geology, 342, pp.14-27. https://doi.org/10.1016/j.marge
0.2013.06.004.

8. Van, L. A., 2012. Numerical modelling of sand-mud mixtures settling and transport processes: application to
morphodynamic of the Gironde estuary (France). PhD thesis, Université Paris-Est.

9. Khosravi, M., Siadatmousavi, S.M., Chegini, V., and Vennell, R., 2018. Across-channel distribution of the mean
and tidal flows in the Khuran Channel, Persian Gulf, Iran. International Journal of Maritime Technology, 10, pp.1-6.
https://doi.org/1 10.29252/ijmt.10.1

10. Mahmoudov, M., V. Chegini, and M. Montazeri Namin, 2011. Three-dimensional simulation of geshm channel
currents, Journal of The Persian Gulf, Vol (2), No 3, pp 1-8.

VO

Journal of Marine Science and Technology
Winter 2024, Vol. 23, No. 4


https://doi.org/10.1002/jgrc.20411
https://doi.org/10.1061/(ASCE)0733-950X(2009)135:4(176)
https://doi.org/10.1016/j.apm.2017.07.004
https://doi.org/10.1016/j.marge%20o.2013.06.004
https://doi.org/10.1016/j.marge%20o.2013.06.004
https://nam04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.3352%2Fjeehp.2013.10.3&data=04%7C01%7Caberry3%40uic.edu%7C0f7630e4aa144011d89008d9632d8e92%7Ce202cd477a564baa99e3e3b71a7c77dd%7C0%7C0%7C637649869573571428%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=KsURYtZYhyL%2FmaPQVEUg18Gu8uhJFpUmwlmpQzOB5Iw%3D&reserved=0
https://nam04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.3352%2Fjeehp.2013.10.3&data=04%7C01%7Caberry3%40uic.edu%7C0f7630e4aa144011d89008d9632d8e92%7Ce202cd477a564baa99e3e3b71a7c77dd%7C0%7C0%7C637649869573571428%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=KsURYtZYhyL%2FmaPQVEUg18Gu8uhJFpUmwlmpQzOB5Iw%3D&reserved=0

Ry F ooke (6wl Juad (b0 (y9idg polke alxe

YIG I Olxao NPT yliwo) F oylods TV 0 90

P
\/\ L — et
el Available Online: http://jmst.kmsu.ac.ir % =
— //d_ﬁ,’w}';(l';&b

O b (I 5 gt 3009 039U 3O yhund 31 35 Sl gk g (U 2 SN (S90S (5 lwdamm
TELEMAC-MASCARET Jwo 3

T Gl e T Ggwge Dol (o s ! o598 Law
gl 0ytg ol G g ple oy )l pas 0aSEl Conn jlasme 9 O 0,5 N

Rl RS > (i 5 (5y5ld 03803y (s> pole 9 (ol ogildl (Lo olKimgy ¥

Siadatmousavi@iust.ac.ir :Suig xS Cumy J gimo st o5
VN[ BINY iy G0 VX[ B F 1 g 5550 g, AR VAVEY PR P Y

DOI: 10.22113/JIMST.2023.398203.2529

245>

Sl 4 olgie oy nl slasely Sl S o Sl oy ble 3 1) ear MSUie o St (Bliwe (o e | il f 9 )15 g
o ol Sl (gwdizn (Sl Joly 4 S (0 455 |y Cogu) (il 2l oS (olin ) o)Ll Ay g petune (29 2Y g ) e sk
A 310 (sl e adllas cpl plosl 51 Ban 5yl o wal3 1) juis sladis o iy o e Sl ol o yiod JUIS )3 (6)i0gm (59501 g &5
ol Gl sl )8 mds )3 aly (ol kel i g i 45 ) Sl ShasT (gaus Jue Sl eslial L (sGgls 90 9 (Seelidgyier slroy
54,5 2l Sealipdgpen o 123)5 nel VVSlo 0 018" Jio 5 5l ool ) 45 0 0315 Jao & 5 slaye )3 ol s 315 oyl
Jae (293 03,5 Ll Solinng s Jso bodd oS @ ygo 4 GALA Gy Jdo Cpuiman el Cowd & O gdaws 15 g ey sla 295
A (Friwcous orb (silodnd Jio (650l slaosly ool b Ll )3 9 o0 Jolib 1) Blae Cligw)y Chale gy aw Slpeid g
(Sl g 0 Juo Ol s j15 el 0,585 456 2 o ¥ Sl s Sl g 03 ol (slse 9 st 9 532 Ol 45 W25 paiide
iz 5 45 o 595 456 1 y30 0 5 4y olsd JUIS )3 ol g 0 &) (xS0 g 4 e BB Ol a5 alps amd e (i
9 (55 yo 039350 5D (gwyiwd JUIS g yat dilate jd (6)liSogw, b 45T Amd e S gwy o jl Jeols ol .l oS lbys 3 ol

ol 3blie plo Il (ol dated )A0 (28 0390500 )3 S g (oS 4S5 (B

Ohes JUB il yd )l gy &5 g3 Jo :‘_S.AQJS u‘f)’g

Copyrights:

Copyright for this article is retained by the author(s), with publication rights
granted Journal of Marine Science and Technology. This is an open-access article
distributed under the terms of the Creative Commons Attribution License
(http://creativecommons. org/licenses/ by/4.0), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is
properly cited.

\&

VP lono) o Lo 0 losds cpgun g Comns 0590 df)u”}r}“}f

g3 ool 5 4ol Juad


mailto:Siadatmousavi@iust.ac.ir
http://creativecommons/

OS2 5 (59,8

ol Sy (Dyer, 1997; Wu et al., 2017)cwl oxox
Js) o 5 08 (ol ke 3 (Sojd slasal 3
3 a5 Sweludgdyee i 5 e Slow, clbale
» 4SSC)ilee gw, clale iy (Dronkers, 2005)
shad (slooyg3 b ailjg) dosi g0 5 )52 S Sl Sloj slaulide
Grasso et al., 2018; Feng et al., )5,5 o 1,8 (w)yy 3590
ol 3y o Slpsi Jl (Seold98y90 s 9 (2019
Cal s g w3z b6 any U ams 0 jl calise Jloj

.(Orseau et al., 2020; Brand et al., 2021)

Py o Sllg S joxe g oddo,lS oae sla e
Ol Ly g (Jolo sl 3 Cgw) Seoliad oo (gjludund
oo O?.I ) bl oyl Sl e slaylil & closls
Oyt ilodd o5 Calisco glavgs ylw o gl by o i 9
Pl e (Seoludgyin slaonsy 4 a9 b 555le8yse
i) ool olish S A1) S e S e
o Sl &5 e &) (Sl cudiz) aejld 5 (e 9 55>
905 o3latsl | L calizo (sla g 31 (il 31 51 S50

L go90e g 9 sl e jl ookl Jols late 5,505, dw
Sinha et al., 2004; Etemad-Shahidi ) sl (5,5 wSle
Gos 5 G5 Sl b w93 (Bl sl e « (L ., 2010
Gourgue et al., 2013; Santoro et al., 2017; Gourgue )
Fairley et al., 2015; ) cum 4w slaJse o (et al., 2022
Jsl e3xe (g3l Jse (sly 03,28 Hob 4 (Hesse et al., 2019
ol 0 48 )5 )8 @ (Slgi ) 5D Cguy

5 Swelodgyln 38 Ol (swdw bl a3l
5 ol o dwtin 5 Of (gt )3 |y gy JUil gl
Gy Sl Jai j) oS S e ) sle bl cilise
sl oo (glagy )l Stalojl (gl g e SV 5o (slacsjlodd
5 Bos S koo e duay Jlaw Slles Glial
ol 48,5 Sygo g9 4 Ll G5B LM A el
P S 0l b (B8l gam 93 sla e jl oslitul 3,509, (2Ll
Angeloudis et al., 2016; Nnafie ) cul sau, Ll 4 Gos
(etal., 2018; Feng et al., 2019

Silwand gy oyd ) il gt dex |

gy S5 Syt slosi] B g gy JUal (Spolipdg)apm
Uiy 5 455 s o el TELEMAC-MASCARET |, se
uslio LBl (19 48l S pell 2 390 plall (g ludienns
38das 295 00 (b))l oy awin b ply g (Jole (g sl

VY

TELEMAC-MASCARET Jio b (ol y s yia 53 yioms 515 OlypsiS 9 3y (5951 £33 (6 5w

dordo )

ol gy JUal oy oo sloais] B ot 51 S
lgel Jols o b byl o jge Jae Jalge odes oS
o) el by olew b e 5 ol daglys
Mo &S At (Lluo Pt j ol yd g (618 Cgusy
oy ol sladely 1S e bl gy bl o ) s
Wajpy gyt (29 0¥ poi) g i e Job iS4 ol e
..))f a)Lﬁ‘
s ol (52 b el ol B (g dugs
Glanwg e Gl olpen B 9 S Jj i @l jolo wils
lp 29 Y Ailo g8 0 (o340 S jlame (sla)Lid 4 i
llyy 5 Sligw) ) Sluss 35S j sla aiS 63)9b)> Jores
i3l sl slacdled 5 56 ] Ay sblio 4 (siie Slgo
Sl 5908 e S ol ool 3 oY g 5 cbile
5 s dlge Cunl (Sen byd Slgw) oyl 0gMe .l
& yoie Cgw)y Jisl Sy S e (Siid wlie 1) lnoan, Y
> eS| Laios &y iy 5 9550 (3901 J35S s S0
el 13 3)50 (o ool S (o0 425 |y gy i oy &S
Pl (o pod JUg domdgn 53 (6 )iS0gu) 5 059 9 Smisbey
dlia iy Cople Kl oae (giludie Gl 5l eolaisl b
kol ol 3 990 il 5355l 0 ool B 1y 50 (5SS 5 290 Y
(Dashti et al., 2019) cul a5 530 Hloun

Pl > §)lKgm) £ (o35 4 g (0 39 cnl Al

» Syela a0 (Sjoerd de Groot, 2018) wla > gl 5,
SoNg) cp> » sleSls a4 (Kuijper et al., 2005) LJ1
Cguy JES! (g ludie dilols S5 5l o0l L (and Wang, 2013

Dgad o)Ll

sl )l asgerme gwy Jlil iloJse alle S
5 sy JUS ool (ol ileand Gy e s
(Cialone, 1991)cul Jolo Gble ;5 (s5gledyge Olpuss
Sl sl Ul s Slae (b)) el ol iz (Lol slaa )8
Jolges 5 by sloisagyg sl S Cgw slasilp copio
(Sharaan et al., 2018) c.l ,5lxe

b Jelge s Js a0 (ol 3blie )3 Cguy Sl
5 oy @iy maliog, )5l ol lsel o g i i ilisee
e bl sloojle wile colvpis Jolse Jdd & pired

VP lono) o Lo 0 losds cpgun g Comns 0590 df)u”lr}"g

g3 ool 5 4ol Juad



OS2 5 (59,8

)lf h;;j)g 0‘9.0 Yy

el by ol se Il o ohes JUE
sl L oS lag) adbate (32855 G085 2 3 9 o)
oliwl (ol ks )3 (50 ¥V Gas 2S1is) Bos o8 JUI o
JU o 0als yiuled (V) S 50 &S jabo jlo 3l 513 o550 2
i VEIS GYVIY - g 3,5 00/Y+ 5 0S/YD Slaie o o5
Jolo o Jlod 1 g @i oo 4 g 5 JUI cnlucunl &l
B gy om JUB ol Jgb il s9ame (5 japm il (g
Sz 32y sl sl YO ol oy 5 sk Ve (g
JUB ol 53550 a3 poguad 411> (53 09l 5 58 yete
g pMel o cladlows dalaio lgicds dalaio () U odd

TELEMAC-MASCARET s b (le suted yo 53 s 135 Sl 5 0l 5991 (533 (5o

ol 3 & GAIA Salinzghyge 5 gy JS! Jojle (5loannsd
sl ilizee Sllllas 13 Cudbyo b3S (oo 51,8 03kl 390 s
Giardino et al., 2009;) situs Clow, b slalse
Luo et al., ) eacue e ©lsw, (Santoro et al., 2017
(Van, 2012) osime pé—osims Slow, bole 4 (2013

ol 044 oolaiuwl

b gy ildie i (nl 5l olitul 0926 55 pol> adlllas

oy JU g azogs 13 (6)130gm) 9 by N o

@l wnl HgiS ol o e &S by dgd
RIDMP

VA b

ol Bahonar Port
-~ j_” Rajaee Port
— %’3)!'011)

~ .

e o O
¥ L O v a"-hor.u; Stras
. 4. F,.o-"' » e

axdllan 350 dikuie - KU

Fig. 1- The study area

Gy ol g J3S,5l Jame slagys 5 (guy pilie g o] B
:.\3399.5

shad slaalidg, 5 J§ alddg; Slgw) waiitens JUil ()
oo 585 plSin 53 dilate 4 Lol

(La8) hes ©pe ) gl JU jws y> Slgw, <S> (¥
5t ) Ji

(b St > (Jad slaalhsg) Cgw) b (¥

A

(sladlas > (2019) Ardalan 4 Shanehsazzadeh

5 ol kol i O Gss 485 53 e Sl slaan] B
@ gladaie polido 3 1y (555 0 o) S Jlad > 9t 0y
o9 9 g Joloe cogu) sliie g g9 9 03)5 (wyp polr 90
G52 sy polaie 4 e Silodg0d (s 1) gy JUS Al
oobl 2 ey JUI s a8 ey Gliee 5 55X s 5
s 5l 5 Jleisl sayliw sleg (Sl salsd 5 (A5 Sllas

VP lono) o Lo 0 losds cpgun g Comns 0590 ‘}L}‘yl’lr)"y
~J .

293 oohe s 4ol Juad



Ol 9 (59,¢

(Shanehsazzadeh and Ardalan, sss 0 035 (pess Jlo
2019)

ol g3 oo sy pd o &l Cldded Al 4 498 b
e pa ) (4)li0gm 9 Gl s il e car adlle
g (] b o3l Sali 138l 5 L (5l Jo wtises Sl 2l
Gy &8 casl baoby s 5l Glos s ol Jold (gjlw Jio
J wiln (538)00 9 (Sealidgyn LT (iludmd
g5 b cov dolo bl b as S Sluaes glaalss,,
. (TELEMAC-2D V8P3 2021) sz s3lizl L o

5 Seolindg)ied (silwdeed slp aliy 93 5l adllas cpl >

ey ol 008 oalitl Sy duged jiy ) gy JUil 555Ul
Wby 5l g Seoldgyian (gilwand sl TELEMAC-2D
ot JolSS g gy JSI (g2 (Sl i ol > GAIA
Gy Sl Wlg o )8 Jdo (09 508" > & s eolatul
Py scusl asutie (V) S5 j1 87 jgbailen 8™ Jlosl (1553 0
Sibign |l S ) Jlie i b jgatng CVD laea 55 Sl 1331

TELEMAC-MASCARET o b tla y daged 533 53 s 3153 Sl 3 0l 2 (555 (5936 5 jbusdnd

ol Slogs) <8 > (F

g 08 (Siludnd 33 Cpgo & bagli ol I So
sl 0 oy il )3y il g ey ol S
Ot’.l Slpas MIKE21 (§Am9d (§d4e Je 9 (PR Jo s
BT 53 gy e & An3 o (L5 sl 01 Jloe! jglate
Gbls 5l e Sliguy by bsas yss 455 )5 gy JUi)
83939 dhox jl i ol 2980 (el 4SS st (Bpd g (655 0
S5 a3 eniine pil aailssg,

Sy Olugol 3y 08950 il S Oluwwli dgg
OS] ol g Jlod Jobo 3 yinl dad g ol 4
Gl 03y iol3al 1y U ) Cuonl ouid 05 4o

o5 53 el o 031y yisled (V) U5 p0 a8 olay duped jAi

Ol .ol 48,5 )18 0uliB oy 1> o )0 () g olw
)| u.i: PRAY ‘_5_5).\23 4>, OF[+0 9 LA[&-\:’ \ZA PRve] U.:L\ﬁlp
4 5 i JUT (gl jan cnl sl oS ol ke
W0 o] 3 ool (S siS (slye p5Y Gas g 0391 yioghS £I0 Jsbo
oY Wil by Job 53 )l wge) s @yl e
2 eSo o Ggen N 3935 )3 ] e oS Sl (510455 (glo 0

s el s CaBge Y ICH

Fig 2- Location of Shahid Rejaee port

AR}

.0
VPT ylino) eyl 0 pbonds cgms 3 oot 090 q”udl’:r)’.{f
b sode g ol Jad



O)o2 9 (59,£ TELEMAC-MASCARET Juso U (ol s jiis 33 g 3155 Olpudd 9 b 5o (5651 (g30e (55 wanmd

rator: Command

ENTERING
NTERING

0.4

RELATIVE ERR

ITERATION

Prompt - DO EE

EXIT:
EXITING )
3e-01

M;é;l}élf}h@—rﬁ

Fig. 3- Software environment in the system port

a1y (V-F) Seelungyln dlsles Jlo> TELEMAC-2D o5
S e o plejen b

2 +w.V(h) + hdiv(w) = 5,

Ju 0z 1 ,.

5T u.V(u) = —g 5.t Sy + 5 div(hv,Vu)
v 0z 1.

P u.V(v) = —ga+ Sy +Zdlv(h v, Vy)

L+ wV(T) = Sy +>div(h v, VT)

s e ol |y aleld gy S el b auie ¢ iy SKlas!
JGsl a8 Jue bl 395 031 )18 bawgs cnl ySoe (Siail e j)
ly ((Seasl M) € ¢ (Sl b jpl) K (Saaal polie
WMk £ g O OYdlre Oy 4y A gl yand S o (6 5lwdndd

ok =14 e —
E+u.V(k) —hdlv(thVk)+P £+ Py,

] 1.
a—i +u.V(e) = ~div (hZ—ZVS) + z(clgP — e+ Pyy)

9 Fu )b e3lre) JWI g (odimn g o) b Shog (Lolre
okl 3)90 (IS Cgzyle Canl 0ad il (Glojon pobo 41 93 50
o}l (Sl oM Sl (S 5 50 88 29800 ey s (e300Y (4l
D9 Jho (lojan o &) odine 5 ok jo Sliguw slp S
b o5 53,50 Jlb Y e S o 5 el s

Y.

ot s ol (b s &y Sl Sl Jae ) el
o o BB 5 5550 bl b i yg0 il (51 420)
35 1l Ty s lgicee b s ol b 5l ey oS

(V) ekl
(¥) )
(v) dal)

(F)

sl po sadlge UV (o)l Bos N &¥oleo oyl 45 oS

U, Vg (35l a3 ) p)S) Lo esypd adlge T el

e D s o3 g (659 p 5 il o po g Sl S 4
(0) b,

(7) dal)

Sl g g5 odimd lis SVolee ol Cowly Cuoms Syl
a ol LB aely el (B g (¢5) (Saasl clacweS

bl ) (Sealdghyge cand g odomy Slgwy il Jio
lacdle gl sl 5 cal locumn 5 baasl,s daailisg, o lobo

b i)y 819S) Cgwy ol law ST Sloj g Sl

VP lono) o Lo 0 losds cpgun g Comns 0590 d‘/’d”lrﬁy

g3 ool 5 4ol Juad



OS2 5 (59,8

s> s o U o iy J s 95 o 3 95

ohC ohUC ohvC a aoc b5}
a0 T o T oy —a(hfsa)+5

(hes%) + (&

e prr JUsl Sl clp o cwl SiS pp e
(GAIA V8P3, 2021) ! aslio s &Y o (5l o3li

Dbl Cgu) pr> lp (Sl 0P8 dole SN 58

h Qb sl (90 (5ye sy 53 ez JiSI s g Iy 5]

4 dgd e ol XY s 5 QDY QbX (il b a8 48 o olo
2,5 4S5 XYl olgce b Jos )by o

Qb = (be» Qby) = (Qpcosa, Qpsina)

W Ey il ol lais ]y yuST dolee LB ioren sl 435l
() dasly @50 4 oo Jl &5 ol 2 &g (o> Jli]
o2 ly > e JUl 25 Qb & ol S (e J>

(Juilien, 2010) sil JEs p 5 S5 a0

Qmb = pQp

ECMWE ol5L 515l oleMbl silgsy 1y laosls ol Sl Jao b
& e I A8 Ve Vo= eQ gl g prolwd cpuolgs (slaole
O BB Y ol Jlel gl s bas telemac cw b
Zosb 5l Jde )5 edlatel idwm_t2d.f 5, meteo.f
g odd Lol 4l ¥ Sloj pl8 L YoV /AV/YD 2o, b Y+ </ AY/Y)
Seolzdgrdn Jao 53 Canl 0ad 485 (295 LS celo ) o
ol odlitil B g ¥+ o VeSS il SKWlawl o b du 3l s ey
duplis  twcous s (6 pSoilul ol b1l Y 2 g cunl
s Slupe (1:0ke o jlee b phS o (glad (e 5 03
SWlaol Galisee byl s gl gt o 13,5 4usle RMSE

Dlosds dunlie [, SuSHL

sladiges gl (WA )l Jolsw Slallbs o (il 4 255 L
OB 3 (Jg 9d g0 C8L yiardee /Y 3505 1 jaiy (555 )0 g
iR Mt (B (150 | ) gy sladiged Ha 2)5
Wiy iy e B J g i Slad Sl A ey sladiges
Cusdge (F) JSB cwl e ofoV a8 (gl g 09
by Ay o yieod JUI S50 1 (oSS (slo gl piged
A3 o oyl

AR

—D)

TELEMAC-MASCARET Jio b (ol y s yia 53 yioms 515 OlypsiS 9 3y (5951 £33 (6 5w

s> g (d9de MBI odiua et Slgw) sl (e ok

2 lde LB Jue o audl 09 o 31y Slgwy calisee (gl WS

il o gl @SS el edlatel b iy )3 gu) dib
(V) k)

Ol 5 3 25w CEC(X Y ) bawgio Gos clale &

s XY Cax p buwgio Bas ey sloadgeld |V polis g o

e (IS Cgu) 5 by LS G @ BD ol izren
ol o Do S ply g Gl 20s O pioren

ly 3 (Sis) o JUl 25 G g i glo)ls LS

2Oy L (o dpulone 298 o0 dnwle JSIST (9 <550

(A)

Ol 4 & Cusl (o0 22l 1 gt Sl Jl 25 QD YL
oy O ugly O g 98 00 dpmslone gy JUi! bl I

Slagbyz 32 5 i cud 8l cod bt ol o )y
(1) da)

Sl 035 0, J1o Sy sl 31 oJo 5550 ML 4
ol 25 0 (258 o A oalatwl )l (g3l pojle ¢S b lawg VY
e A5 o (eSS oy & B pe Jma 53 1) O L5 cole b
Sedbse Lo yb &S 45 43,5 ERASB 5l ledbl ol (¢ loans <l
slp Jae 3,8 Jladyo 55 lga Lid Sl 5l g cosl (B B> ()l
ilaio p @S> (Gh0g) 2 Candg & drgi b g Cawl 0ad 2] diis
S 3 adaie 5)Slos | (plio oailed wimgd (pl 395 00 58
o) adllas 390 dilais lubre aSud cilo 5y ol Jlo
Jold Slwlre oS A SLigen (oriwBes S L 4
ol 03l yioles (¥) S5 0 a8 canl lodl FYINVE 50,5 VISY
ssaie cplay Al Bl G 15 s O g0 4 (6550 Ll sl
Joo Loy 4B ¥ lej s LYV NNA LY+ Q)N /XY Gl 5
2 el Kb oad 0,lS
@0 Sogo 4 jye ) (2lE)] slaosly uin <>
0Fp BB aw gl skl ea 4 a3 Jleel oS
bwg laodly ouiles (oly (read_fic_frlig.f, sl.f, bord.f)
ol cwl S5 piY i edlaiwl 0,5 A 0,5 g 4 e
39 Jlasl (158 o3 4 3Y St o S lags b Lo o

VP lono) o Lo 0 losds cpgun g Comns 0590 df)u”lr}"g

g3 ool 5 4ol Juad



OS2 5 (59,8

Yy

TELEMAC-MASCARET Jio b (ol y s yia 53 yioms 515 OlypsiS 9 3y (5951 £33 (6 5w

S5 oIl bl ¢ <o
Fig. 4- Measurement points

U.S. ST&N"I{RIAIRD SIEVE SIZES

40 2|0 10 4 Moo oy 23 6 101520

L
T Tt 100

s

— &5

I
PERCENT FINER

f 40
? = 35
- 30
) ” — 2520
_+— s
10
— 5
o
- S ATND GRAVEL
SIL.'T )
(L4 wive | MEDIM | | FINE | COARSE COBBLE
T T T T T T T T
0.002 0.01 0.075 0.1 o4z 1 475 10 19 100 508 1n
US. STANDARD SIEVE SIZES
40 20 10 a WMo oy 2 3 6 101520
el 100
Lot = o5
90
?‘ — =a
Lt 0

s

— &5

I
PERCENT FINER

LN
T
I
N
i

(LAY

STIL'rT

S ATND GRAVEL
FINE MEDIUM | mgisg|  FINE | COARSE

COBBLE

0.002

T
0.01

T l T T T T T
0.075 0.1 0.42 1 475 10 19 100 508 min

VP lono) o Lo 0 losds cpgun g Comns 0590 d&/’d”lr}’g

g3 ool 5 4ol Juad



O)o2 9 (59,£ TELEMAC-MASCARET Juso U (ol s jiis 33 g 3155 Olpudd 9 b 5o (5651 (g30e (55 wanmd

or: Shakid Rajeee Posthow 240

ohid§ 1M g US. STANDARD SIEVE SIZES
SAMPLENO: Pomt3 Deptly 20 10 a!

06244 200 100 a0 6 10 1520

s 31 23

" 100

I
PERCENT FINER

Lot 1T

S A TNID

GRAVEL

wl SILT

FINE

| MEDIUM

‘Qﬂ,m:.'lz FINE ‘ COARSE
T T

COBBLE

T T
0.075 0.1 0.42

T
0.002 0.01

T
1

T T T
475 10 19 100 508  1n

D g Hiy (o gud JUIT ol 4w 53 (S 410 i -0 J<b
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Table 1- Calculated statistics for in situ water level stations

Stickler30 Stickler40 Stickler50
Station Rajaei  Pohl  Rajaei  Pohl  Rajaei  Pohl
RMSE(m) 0.3549 0.4631 0.3493 0.5569 0.3413 0.5569
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Table 2- Calculated statistics for in situ water velocity stations

Stickler30 Stickler40 Stickler50
Station Rajaei Pohl Rajaei Pohl Rajaei Pohl

RMSE(m) 0.1545 0.1678 0.2766 0.3049 0.1241 0.3374
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Fig. 6- Simulated water level
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Fig.7- Comparison of the sea water level from the model with the measurement results at (a) Rejaee and
(b)Pohl stations
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Table 3- Different scenarios for parameters of the sediment model for the Shahid Rajaee Port area

Critical Sear Mud

Run No Critical Sga_r stress stress for concentration Initial thickness Fall velocity Sgdiment \

for Deposition(pa) erosion(pa) @) (m) (m/s) density (kg/md)
1 0.15 0.3 30 0.035 0.00139 1650
2 0.15 0.3 30 0.035 0.00139 2200
3 0.15 0.3 30 0.035 0.00139 1200
4 0.15 0.3 30 0.035 0.0008 1650
5 0.15 0.3 30 0.035 0.004 1650
6 0.15 0.3 60 0.035 0.00139 1650
7 0.15 0.3 10 0.035 0.00139 1650
8 0.25 0.45 30 0.035 0.00139 1650
9 0.3 0.6 30 0.035 0.00139 1650
10 0.15 0.3 30 0.01 0.00139 1650
11 0.15 0.3 30 0.06 0.00139 1650
12 0.15 0.3 100 0.035 0.00139 1650
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Fig.11- Areas of investigation of bed changes
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Table 4- Bed level changes in different simulation scenarios of the sediment model for the Shahid Rajaee

Port area
Run No. Point A(cm)  Point B(cm)  Point C(cm)  Point D(cm)
1 10 5 4 4
2 11 8 5 8
3 14 9 5 7
4 8 9 3 8
5 20 8 5 7
6 10 5 3 8
7 5 10 8 8
8 10 4 1 4
9 5 4 1 3
10 3 4 3 2
11 15 10 5 12
12 4 4 2 6
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