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ABSTRACT

Construction of ports and coastal structures actually affects the coastal flow pattern
and results in the changing of the sedimentation pattern. The research carried out in
this paper, aims to simulate sedimentation process following the construction of the
Bandar-e Anzali New Breakwaters at the site, using Iranian developed PMO
hydrodynamics and well known MIKE21 modeling package developed by DHI.
These two models utilize different mesh technique to solve the governing flow
hydrodynamics and transport equations. So to compare the results obtained from these
two models, sensitivity analysis and calibration procedures using field data were
undertaken firstly. Then wave propagation pattern of waves with heights of 0.5, 1 and
1.5 m in the spectral wave module (SW), long shore currents in the hydrodynamic
module (HD) and sediment transport simulation in the sediment transport module
(SD) have been considered using both models. Various statistical parameters were
obtained and the results showed good agreement between the two mentioned models
with at least 90% correlation coefficient in all cases. Furthermore, the study showed
acceptable results can be obtained by center point mesh-type technique using PMO
Dynamics model with much easier calculation procedures that reduces the
computation time significantly even by a factor of 4.

Y4


https://dor.isc.ac/dor/20.1001.1.17357608.1393.10.20.11.6
https://marine-eng.ir/article-1-336-fa.html

[ Downloaded from marine-eng.ir on 2026-06-19 ]

[ DOR: 20.1001.1.17357608.1393.10.20.11.6 ]

MIKE215 PMO Dynamics ! )53l o5 awslie o b I35 o 555 zge caty oges, JUiti] (55ku 4 /0], Son g 031 an alel!

15 5 cmslin <8 b amly 4 Sglie o ojluil 5 olal b
5 Dolite (g 93 51 Jae 95 cnl Wl pdy Bl Gl b
oot Aglie jlite ay 45 LS e solil Slaslme 4 >
Sy NS gy Al (Sl Jao 2l 0551 5 G2, 50
53 glyel el Gl il 4t bawgs Jl slao St e
Jsoe o glsel Jasil 5l ol (ol 1S slo plyz < SW Joue
3 gy JE gile and coles o 9 HD Swliog e
2308 dnlie Jas g0 b al o 2 40 g0l )y w ST Joue
51 eoliiul L Lol MIKE21 § PMO Dynamics Jow 5o o
Pl ) oy 9 Ol @ Sl G S GLeSe DYl
slosSiy s550n sl oe 51 Sy o a5 Dol (ul b s oo

Al Slewloee 4l £93 L g ous colainl sla g, jo sol>
4S5 S, PMO Dynamics Jue po a8, IS (Glowlre oSt
4z g phie clo o ar o5 Cunl (e Gligeen o LSLoggn
o=l Glad S e g wdbios Oloe )3 S0 e (sl plasel
Ly sbeadio glocrais sgee 9,55 5 5l plal cll> jo oSl
Ols smely 4 0l )0 dgzge slizl il s S92y aSds o gl
A 00dygT Wy slailie  Slslre blis i o 5 05,5 aw ,o
slaJb o)lee 4o b g a8 owin gl way slacdie el 4
53 oslinl 390 sla ;S o (nlple Sged pend (Slowlore
day slacdio gy Ll 3550 o5 st larls wiz Jo
Siisper ;a5 L La 8 pz (al adlipe 4 o]
sboacdio @21 5 55 b J ;S mm (nl sloj e ogdlar 5 W)l
345 CaS Gle¥ oo e onl 4 aiied Sgee Al o5l
Slle bLis a g an (g5l Sl plil gy s (]
o yeicie coled g sl 35 p0 dlai g5 5l a5 gl il e @bl

USCs 5 aslazd § )15 lacdie Lugh) oo yo Jde ¥ spome 5
sl 00 00ld wLo) oolazwl Sjy90 @LA-A.AJ[N diu.u )‘ ‘SPLM )

I\
]

S\
é’&’t
Y
5
",

AR
AR
AVATVANY:
VA
VARV
i
T

S
R

Va0
e
X
AN

.aﬁ‘a"“&'“&'n‘
VARY A

%X’A
Y
AN
X
v

AN
e
fCX
S
Sy
pa

L

i

%

%
\

PMO Juwo 58 ool 90 5lawlono aSecs 31 A5 los — ) JSi
(S B yioS x> s ) o Ky 30,8 baks) Dynamics

anld 5 WSl OYolee (gjluains jolaie 4 MIKE2] Jow

4 OVl (gilwdinns 08 oo oolainl Jolo b Sga0me

doddlo —)
Tre Jsb ool Bae o o 5 ol @ gam ab S0 L
Al zge IS8 @ae S 4y wbee S
Lol yol cnl a8 95800 0l ol i)l 5 oud g5 ouigew
S9ben J=lgw 53 (o9 SVl J&5 5 (ol Ll 2 oln]
oy lios Rl (ol slaosle a4y zae 5l eo)ly (5950
Lo oo & orgmy YL 5 5 2l 5 0 Jlbl zse Ll
b 55 zgo abom 5 olo cla ojle 5 ol @lasl 558 e
G5 3o s o a5 4y ol DUl oS ) s el
a5 008 oo prke Jolpw 0 ale b g Jolgw (IS g,
50 oad asle gl ol 5 Slacwl 6,05 daosuy ool 51 Sy
ol Caeal s 4 a5 wles axlge i b Wil o 1) Lo
(GO0 (oA LSLQ J\.\.o )’l solazul b 6)1;\5 gy ‘55i” s
3 ol 53 goke (22b; sladae le 5l 3l (oo (53l 4
MIKE21 _ob, Jow diys bme s oSl gl ooy Jolos
wsls 5l (S Skl Sgyae el g oad as
J..Lo MIKE21 ‘s.al_v) J..\.A WLQ)] u_').ao).')lff 9 U")" 03
«Dlgw, JULH STy il 4l slp a5 ol gom 90
oaxl o sleodsay b ad e zlgel (g5le 4l g zlgel Jlal
e Joo (2109 (o0 SIS0 Lol ys 5 (ol 2y e il
O )0 a8 sl (samgs 3l lo Gl 505 Jae lp el
@l o8, il o5 Hlaid e LB Jlw oy gon a¥ ol Y
s Ol 9 )5 bl ) 4 G Sl eSS 4T Sgey
0dgama ;0 (63g,9 Sledlbl cdlye o 65LsS sle Ll
GBS Cuz caslie Slopzg s all g oo p)S Sl gaess
9w oty Jlod Sy (onlie ] (quiige g (Sl
o os Ll aily oo ol Slige, JUl 5 Jolgms 5o Gislud
5 by Slallhas o ailies Wl (o)1 )l 5 )l
pas wile Mt il J3s slasls den 5sls> J>lgw
26365 sladae )0 6500 e slasls b celine Sl poss
PMO J..Lo ol 00 LS")"‘ J\.\A A.L..u?a u.cl) ‘_§‘>)L‘> 6)l.>u
@ aS Sl gamgs b Joe glgl 5l 1l Jaw G Dynamics
GoseS sl gladas by 5 Bos 50 005, (Sl sl oo
5 & sbbhow WS Lild sam g Yol
GlisSs 5 wled ilwand 1) ole slapl,z Sealisg o
clizes glo vy o b > gilwand Sl a5 Cowl a8l arwgs


https://dor.isc.ac/dor/20.1001.1.17357608.1393.10.20.11.6
https://marine-eng.ir/article-1-336-fa.html

[ Downloaded from marine-eng.ir on 2026-06-19 ]

[ DOR: 20.1001.1.17357608.1393.10.20.11.6 ]

(FA-Y) AY lias g 5mb oV )2 Jlo b0 cwidige i fooly Gaal (e dscodl yana plyll

8_N+ oc, N N oc,,N N oc, N N oc,N :E
ot ox oy oo 00 o
X(X,Y) g Joe JLS> N(x,0,0,1) adoleo oyl jo
JEsl ey slaadlge V(C

M

20 CayrCosCp) s 2lbdl i Slaises

i iS5 2 0 =27f =gk tanh(kd) 5 05,5 S
go oe Byxo kK g Ol Gasd gy JEl gz 0 sl
RVIAp

S5z bl 655 ISl s oo Dlaseie Joo (nl o
S E(x,0,0,1) g5 5351 S5z L aS N g0 Jos
ez G N =(E/0) el samal csny )18 puitine
i ol a5 ol g0 Jae JE> JolS 5is (1) dlolas
e S (b i Gizmen 5 goe Joo S S
ol Zge

a5 Conlaol s —doiz 005 1Sy Jolss dolee sl o
S35 Gl L il cozge 48 wies (058 ooy
=8 S sl ol 1 el laoly —aeiar (nl Wgd oo s
15 s e 51 3l g5l Ml g S SISl ilgel s
s o] s oS 1 5l 3L I L g as o dibais
aob 518, 5l le a5 wloads LSS sdes Coond 4w 51 S
4 008 | Jalse 4SSy g olml Lol Jale lyic
g b et S a1 S, 5 Ese il O @y lsie
I¥] 20

ISt Order, JoLi& J > i5,PMO Dynamics Joa ;o
oolitl L MIKE21 Jaw o 5 03 QUICKEST, FROMM
aleass S Jo ADT Suss alsg 4 game slelolas s |
[x]

HD o —Y-Y
&5 gl |, 1o S e yilie GacpS sl E¥olas
e o¥obee cul )y (v sl Gl Seelusgoee
o8 S el Lz Sealizg s o aislis SY¥olee gl
5 iy aAdolae Jold 38l azao (o OYolas (pl (g9
¥olne () blie Y 5 X (glacaz ;5 &S > ojlul E¥ole
13 S S5 (KaSs iy o i shar (yeSolie S¥olee 45 45
i Ol s B JUS G 51 S il — y5h E¥olae 31 6 g
Sy Oy gl 5 e 50wl 5550 Lilyl Jlosl ol 0m
Ly o9 (090 )18 0 Ogo 50 GecnS ool OYolee ...\.;....lsa
Sy (3B Sy S35 5 Sliuly o jLid mjei bl
S s Slaglr 2515 Gsh st 9 il e oslisl
b9y - il S8 Sl o5 Wil o 4 oz e S

\a

5 dbee Sl g9 5l a5 (ilie cilante laie )

Ayl o el b (g pdy o515 el g it
Sl sla Ls awlxe sl Riemann Solver s & 3, 5
00iiS 3gaze (soue Sllug 5l olis! (6l g el oo ool
D9y 9 el 43,5 15 ooliiul 0,90 pgo ax,0 TVD s sla
solawl Slaj JI, 55l awl=e (sl Runge-Kutta pgs a> o

[\] Sl 00

L b9y g 9lge ¥

Sl Sl bolyor gy JUSl Jonily S99 4 azgi L
OS50 ga 4 Ly 9)95 5 5l ey 00 Joo Sligs (L
0 % 93k Sy 0 ol (655088 )50 g i 5 0990l )
Bl oo ool d al il coles 50 «Blgasy (2505 bl g b
ilbg oo !y Kb zge 595k Job pled Dlga, a5

sl dole Dhilge ay Sligw, JUl Jom (lie 28l jskaie 4
plosl al> o an 55 goas slo oo (5 alwy @ 55l 4t (]
JLisl g5l 4l SW Jsoe Lawgs Jol (5 alopo 15 955 (o0
L o 3 485 D90 Gas o8 Sl ol @ e T 5l sl
13 Eas S 5| Lol o sloy) > HD s 5 osliad
woy JLESh cales )0 5 0sdie (il Al (eSS (g ailaie
= Sl 4ed ST Jsoo Lawsgs ool slml slo (b2 5l (26
Lol g (obo bl ;o 0l Sealusg oee Slasin 00,5
S A a2 b (lores S (po e K00 aball 4y (glalais |
O Sebies (P9e i Olej ) Slasie nl (ae Ll b
aS 05 pS 18 eolitul 090 byl g oyl b o2 aulg, o 5
ASets ciliden LU 5 dilidee e slaels Lol clads o]
wo—) JUST Joo b el p3¥ s rod a0 (Slenlne
i aled Joe Tl plees Sjgo 4 g (L Joe olpen @
Sl Sles o o 50 enel Condy (Sealiodgyaen bulyd s s
Sy avles Lzl o G, Jll Jowe jo eolaiul

SW Jguo —1-Y
sbies g Joe ol adoles Jo Jgoo ol (ol Saa
@bl olatn ;o oo Slatie gje (Sss gl
LSSl g Ll b 51 Soib cslooyy 555 e alobes
(e § Ea—e Sl gy 9 5 Slml @ Sl Ea—e
b $Lad )0 50,5 son 0 |y Eee e P e SN
A aS ailbe DN /Dt =S/0 adoles opl (ogee >

255 (o0 )l o3liinl )90 5 bgans &)j90


https://dor.isc.ac/dor/20.1001.1.17357608.1393.10.20.11.6
https://marine-eng.ir/article-1-336-fa.html

MIKE215 PMO Dynamics ! )53l o5 awslie o b I35 o 555 zge caty oges, JUiti] (55ku 4 /0], Son g 031 an alel!

szl 390 ddlaio —F-Y

J=ob o 52 by (28 wg 50 Glpl yeiS o Il e
i ComBge )l 18 alle s g (LS (bl 35 50)
5 s FATVA jleul ojle oldliz (5)e 5 Job Ll
e YU ] e oty b0 o825l et ¥YO YO
Toe Sundy 5 (Pl o IS CumBee ¥ SS Sl s 0 3l
aed oo L 1) (28 5 (B0 sle (SO

CASPIAN SEA "/

CASPIAN

[ Downloaded from marine-eng.ir on 2026-06-19 ]

[ DOR: 20.1001.1.17357608.1393.10.20.11.6 ]

aslllas 3 g0 ddbaio — ¥ S5

Jowo sly=2l-0-Y

L alns (ool Ll 8 g dwiin (Bre Joo (2l n 5l jolate
5 3,n o2y Jie o s Ll ol o el glo 2l
25,5 oo 1>l obal

Sl ye CamBge (S Gos h agd Cuz kS 3,50 slo ool
il s Joas 00gasme (ST g 00 1 g Juo 3Ly Sis
VT e oliie Lo plasl 31,5508 olul 33 Lo
el o angs O Slidss 55 e lawgs

Sl VA-Y L latals tlie a5 &y 4y CuilSS e oo
s ol otz G Sl T gl e g 0052 0,5 4550
O 50 g 0a dgame L 50 blaian ;K o jl g (I
godd aid )3 L o Ve sae Jolo e 00,5 alold o 5SoeS
il o e Yoo e a4y Jlods 50 j0 0,5 alold oy iy
9 0d—n J_’>|J.A aS Conl )L..s cu.wo )l GLA—’ J)L‘LA.MJ‘ J)....S 6‘).'
@l alpe ;0 50 5950 LS5 L iz e (b nole;
L dolie ol g 905 )13 (2bl 590 00l sl e Sl Jol>
i 5l eoliiul Cuje 09l Juols Jlosl e 4 aul aslol Sle
5 Jome Gl loy o9 oligS o i 500 b anslie ;o Jlowy
Sl s 3oz ol (0090 dales (giluand bl jo cds
OL!U‘ 9 6)L...) J..\.A & 009 Ceolows o g_)ﬁl.a...o J.n)l.a.a Lv bt
L e 5l cmled 0 5 3,5 )18 g5l Jae 99— i
03y oolaz_wl QH)_QL')}—C}“ 6)LAAJ JM u.e‘.‘> ul-o-”\/\';‘“
G b Sl @l mee 2bj)l cka Joe 90 2 el
ous ool 0gs saus 4ps PMO Dynamics Jow o a5 cslss

vy

Low . Higher Order « MIKE21 Jae ;o &Yoles (go0s J>
,Time PMO Dynamics Jo_» 5 3 il o Order
Lf] st o 2nd Order Roe, 1st Order Roe Splitting

ST Jsuo —¥-Y
slagiis 25U Cod o)lgen (ol Gblio g ok )o 9wy
0d—l u.cl.u i w‘ S929 MLLSA C‘a.a‘ 9 UL')? )‘ (5“"19 (5“’)"
az 10,5 IS8 Cgay JUST U 4y (sloo S Loy omy o
L1l s Sy Ly gy slodany 5 @By Gedo 50 4 Olgi ool
50 o) sl Oladss Ll wged o 2oL, Lalg, 5l eolaul
Jl_a...'\ C)_u LR SO ‘5>).7D Ja;‘j) UT Ao 9 03 r:l.?u‘ 4.‘4.;‘) Q"‘
Coy 9 T Oliyr Slakin ay axgi b aS ail e g,
L:_"j) oolazul l) m)sa QM ‘) 04 L?ul.’> ) UL)} U‘)“"Q
a2z b ooy 0Lz 55 el Sl inedS (g5 o0 9529
n)a_a..; N D) JlJ.u‘ duJM )‘ U‘BJLSA as 6‘03[.0.....4‘ u—')—‘-«éﬁ’
b iz lapl 2 556 Cod iy S i jloand
6l_mo)L..u as \.\JL'LSA 6)*.....*' M‘ ‘5:_95.4) i u)‘ MLLSA
2l 0o o2 ) Jolaia

39 5l eolaiwl U ooz 1f g, PMO Dynamics Jow o
Ol S Gegren 5B e Silude (ol g (Jols g,
S5 Bl g3 om 5 e bl 53 o8 gy JUE! Jas
Sy b e o9 50 30,5 (oo il Lz 5 e
i 5l a8 ol 9 SSb GSL ) a5l gy Joo
S el oo oolaiul wiiind Cgw, Joo o8 b glo i,
Syl (S Stz Jos 93 )0 S pite (g (85 5l o
oolaiwl ol w).u.m) B JM 99 4o AS)SJL' u.us) )‘ Sgw )y J.o..‘>
[a] QO; °

el Sy JEI 5 ogmy JEET Sla o (29,5 (n s
- = Lol s coi 79,5 |) CeweS ! PMO Dynamics Jow

L oo 5 oloz sladas slagzs> sleslial L) ol Glos
D5 e O dlolao 31 eolazul

qs = Cs X h X Vg x107° )

cbile Cg o M*/s/m) g, JUic F5 Qs colae (ol jo a8
bowge e, wVr(m) ol g—sch . (ppm) o5,
B2 adolas (6,5 ) Ls5a, L conl (S5 45 03Y ] m/s) b >
)ow‘j.‘s.»u)jmbuim.cy)b‘saw)u‘)ojw| JLA-AAJ


https://dor.isc.ac/dor/20.1001.1.17357608.1393.10.20.11.6
https://marine-eng.ir/article-1-336-fa.html

[ Downloaded from marine-eng.ir on 2026-06-19 ]

[ DOR: 20.1001.1.17357608.1393.10.20.11.6 ]

(FA-Y) AY lias g 5mb oV )2 Jlo b0 cwidige i fooly Gaal (e dscodl yana plyll

= e Jgde ol 69955 Olore 4 2Bl (o0 59, ) D
20,5

‘ d()~ s.)‘)é Ja_..uj.uo o)’l..\_E‘ J.ALMJ ) 6l_m sl Slasin
dS0 = «/YY Il jos aihie wlalllas ;o s ;o o9,
S Gezpen w5 (B8 ey b wils ol e (s
Skt mls gobe 2l 0l 9 goe plojen 30 s @
o= il a3l g ail o b,z bl Jele a5 riais
Spsn €05 55,3 Jgda ol 15 355 on Sl

Cawlus Judoxi -V-Y
a5 sl b gy g (olal sl onizmy Sl O (b ,L8,
ey S5 ol |y ol (23l adal;y oo ol g cod
5 Oimokro ;8 50l (5,0 3lasl slaosls a4y Jae 295>
P9y S ol Jlodi 00 (Ko Jus sl il
Sl e LSl 3l sl 51 (o)) Sesletnns
Saie ks e e o)l Jus 5l ool bt g La el )b

s5sn bl Lo 2l

Lo il 5| S0y oS o el 95 mtie el oo
Ol 50 bl 9 S (e (olad Az (5 2 Sy RS0
S Ll sl ol gl a5 Lo el )y ek
Syl ol (Ssle o 8) s 65 i pd il 05 ke
T30 Sl ol po polie (glagls

b yiahly (il ~A-Y
o T om WS o5 Ble sl Sas
Myw‘uim)lsua|5w|owodkw5ow
Sibe dr Sleedyy abews @ Lo Loyl @380 6550l
009l )‘ Glj.a.bo (;)J...Mj L) wla J..\.n 6[.&)...0‘)[_' .)3.«.4 ‘Bl.?u‘
S5l soesls 5 Jow zls oo b ass )8 Gl cully j»
.)1.5 Oy Uas O‘)'.;uo u.;).‘.,of R WY
d)l_m.l..\.o 059, 4 LS\)L@‘.H.M...) ).sol.mo u.uLM.a‘)J aS ..\...M.vl.a Py
00 0, dLS ol o I3l joxr Jdo g2 5 ol slee el
] 00 u)f).'a.»)\));) g.))}»omwl).»o

o=-/7 l_,)_.‘)_. T S w‘fo

Kn= /e Y 5 Jol i SlShaol ol
oSy oo L UL gl 4t jshaie 4 HD Joue
2l s 6 o Olsie VY Siilo a5 00 (o252
@boys Sllllae o goleidn polie wlolyy colyd (nlias S

Al

oads oals HLas ¥ ISS (o dalllas 0,90 00gate (g aSld el
3 siladane cogazme (109 S eS A Az gl b doxe o o el
el 00 a3 B o ddlate jo oL

o (530 s o3gunn (s ASas - IS

Jome @b p )3 me Jole 51 (S0 SVl o (Sboj o5 (ns
9,5 S8 s 5 (g A eyl 4y (i o e g il o
Sl Gae ol cely ggw 3l Sley a5 iul3l o ls lasl
33,5 (o0 3l Al S8 ol o K03 9 3l g 0ad e
VO Slegs, N (Gloj o3l Koy Sl pols B o
Al Yoo loy olsd 5 Yoo YIOINY VDAY Y- Y/R/YY
Joe &S5 ek 0l aid 57 L3 o (goue Jae 90 s anslie Cu
Sbes 5 Se ol lulis ol g Gl e Slasie bl
G e 5 Saled (00 01 00 iy o lall 00g05me 50 dige
b ay el ¥ b 5l e ol bl oot alool gla o)
oud ools rals celn F a gilw and oyloj 130 oo, sl

©09)9 wieMbl -#-Y

5 eI ool Gl el )] Jolot oo SOLISW Jooe 5
2 a5 6o)sbaye g oln plejle ) Zse s ) gt
s oy 53 0ad S3 E b 50 008 B (65 YO (e O
Sloads gl dle Yo zlgol (6w gy onl jokaie 4 g il
A5 ol s gloel 51 Sl zoe L5 a0 el 43,
L gyl am g ye (A3l adlare ;5 glsel £985 o) (n i
L5 ) o laie 45 glaal ol abl so e VB 5 ) oo/ £lis )
Slaseie 5wl ol QB Gy 5 Ol b 4 5l ol
el o )Y Jgaz o glsal ol

slebls o il Sl > 5l aed jslaie 4 HD Jooo o
S lse e SWJsae Glanzg S o sleds slo s 55l
W08 ($yme HD - Joe 40 (539

Jsoe 795 ST Jgaw bawsgs (5 )li%u5m) (55l s jslaie 4
s aelete slpiem o L 5 ae Slasine o> 45 HD


https://dor.isc.ac/dor/20.1001.1.17357608.1393.10.20.11.6
https://marine-eng.ir/article-1-336-fa.html

[ Downloaded from marine-eng.ir on 2026-06-19 ]

[ DOR: 20.1001.1.17357608.1393.10.20.11.6 ]

MIKE215 PMO Dynamics ! )53l o5 awslie o b I35 o 555 zge caty oges, JUiti] (55ku 4 /0], Son g 031 an alel!

Sy g i Y

5 ol s e sl Sl silo a5l ol il
L el 5 ) o1 sl grym 5 ol g, il S o
2 olisb ) ol 7y Jobsw) el Y Goe g as 3o O JSloj a8
Ly las g 004 () dfsul LB & e 4 aS col (J5l a0
b Sizse 5l sy B0 v (6 abols @y jioglS ) Jsb 4y Hlai 050
glyel Slasin ) Joazrw)ls J18 (058 5 (B0 Jolo 99 2 50
Joe 85 gy yelaie 4 Culed )o e o0 (LA ) p) 2 090
L Jos ol gl 4 by je slel (slo 2], PMO Dynamics
gl oo dunlio ¥ g ¥V Jglax o MIKE21 Jos

=lXes bl 28,5 k0 505 Il e Lk ssledas
e 0y bl ke

i b Slej plS g oad (2L slaus Ges 4 4295 L
azs Sl o o JA SdlyeS sae b Jow deil (gl oo axd 5 L
el 00

Jolae a5 Ol sles 51 a5 ,)Le ST Jgow jo (el sla el )y
L Gollae a5y () w2 9 05 Bld Jaw 04z 0 YO L
a8 HD Jooo bawgs Saliudg,oed 55lo 4 o)l)0 axl

KU IPRW @)M J\.\A)\)VY JQL!.A s_i..ul.a wj..o 9)9..44..\.»4

Wy 090 C‘S‘“' Wlasico —) Jouo

("] 250 < [s] 29 o922 [m] z9e )|
Y. <1
Yy \
Yy VO
0.18 10
o PMO =—— MIKE21 o PMO = MIKE21
0.16 - 9 A
0.14 - g
(@]
012 4 o 7
Q) o 6 -
g 014 |o
=1 P | o E 5
£ 0.08 - =
»n b o) 4 4
0.06 -
o 3
0.04 - (@]
o 21
0.02 Q 1
QA
00 - ] 0 . . . .
0 200 400 600 800 1000 0 200 400 600 800 1000
Distance(m) Distance(m)
oo [d e By Jolw ;o MIKE21 g PMO 0 o0 d)uquW3ub)> C o dunn Lo — ¥ TS
0.16 G PMO  ——MIKEZl 0
0.14 o | o PMO — MIKE21
0.12 8 1
-~ 01 77
Q)
£ 61
=] 0.08
0.06 4
0.04 3.
0.02 27
1 .
0 d Gt
0 200 400 600 800 1000 0 T T T T
. 0 200 400 600 800 1000
Distance(m)
Distance(m)

50010 90 oty Sl 30 MIKE2L 3 PMO 53 s (53 a7 (305 5 3l 2 €16 oo dunglli— & S5


https://dor.isc.ac/dor/20.1001.1.17357608.1393.10.20.11.6
https://marine-eng.ir/article-1-336-fa.html

[ Downloaded from marine-eng.ir on 2026-06-19 ]

[ DOR: 20.1001.1.17357608.1393.10.20.11.6 ]

Speed(m/s)

Speed(m/s)

Speed(m/s)

(FATR) AT e 5 by (T )00 JLo o i 4285 ol ol (o nosl o ple)

0.35

o PMO ——MIKE21

0.3

0.25

o
[

e
—_
W

o
=

0.05

Distance(m)

H(m)

10

N WA LN 0 O

—_

o PMO =——MIKE21 /]
200 400 600 800 1000
Distance(m)

50 ) g0 o5y ol 55 MIKE2L 3 PMO 5 o0 63 apd T 3o 5 0l a8 s unglio = 5 JSC

0.35

o PMO ——MIKE21

Q

0.25 - Q
Q
Q
Q

o
[
L

e

—_

W
L

@)
o
O
o
O
o
@)
@)
@)
Q

o
=
L

0.05 -

0 AV T OO T T S i

0 200 400 600 800 1000

Distance(m)

H(m)

10

o PMO —MIKE21
200 400 600 800 1000
Distance(m)

o) C}n‘sg)éJoLw)éMIKEZIBPMO)Qoﬁdjuwgi&cscgﬁwwwm—vJ&&

0.45

© PMO ——MIKE21

Distance(m)

H(m)

10

[V I S -}

N W B

o

> PMO ——MIKE21

200

400 600 800 1000

Distance(m)

2o V0 zg0 S0 Jolw ;o MIKE21 3PMO).>owdjbwgi&csagﬁwﬂwm—AJ&.’Za

Yo


https://dor.isc.ac/dor/20.1001.1.17357608.1393.10.20.11.6
https://marine-eng.ir/article-1-336-fa.html

[ Downloaded from marine-eng.ir on 2026-06-19 ]

[ DOR: 20.1001.1.17357608.1393.10.20.11.6 ]

0.45

MIKE215 PMO Dynamics ! )53l o5 awslie o b I35 o 555 zge caty oges, JUiti] (55ku 4 /0], Son g 031 an alel!

Speed(m/s)

3.0E-05

Oo PMO ——MIKE21

200 400

Distance(m)

H(m)

o PMO =—MIKE21

200 400 600 800 1000

Distance(m)

20 V0 zg0 2 Jolw ;o MIKE21 g PMO 0 00 G)L”MUT&}“ESQ")’ Ca g i o =] IS

2.5E-05 -

Total load(m3/s)

5.0E-06 -

0.0E+00 &>

5.0E-05

4.5E-05

4.0E-05

3.5E-05

3.0E-05

2.5E-05

2.0E-05

Total load(m3/s)

1.5E-05

1.0E-05

5.0E-06

0.0E+00

2.0E-05 -

1.5E-05 -

1.0E-05 -

o PMO ——MIKE21

0—0—0—0—0-060-0-0 0

400 600

Distance(m)

o PMO ——MIKE21

(@)

(@]

° (@)
O

(@)
[e)
o

D

Io)
)

T OO0 0O00O00—0—10

200 400 600
Distance(m)

Total load(m3/s)

Total load(m3/s)

3.5E-05

3.0E-05

2.5E-05

2.0E-05

1.5E-05

1.0E-05

5.0E-06

0.0E+00

6.0E-05

5.0E-05

4.0E-05

3.0E-05

2.0E-05

1.0E-05

0.0E+00

o PMO ——MIKE21
T 0000006066000
0 200 400 600
Distance(m)

7o) Zgo (Saly) (o258 Jol 9 () (B oo 10 MIKE21 g PMO 50 00 (g5l dams gy JS 5L dumn o — Ve S

O PMO ——MIKE21
. C-o-0-0-0-066 00
0 200 400 600
Distance(m)

50 V1B 30 (o)) (o158 3 () (G5 Jorlas 55 MIKE21 9 PMO 35 0 (530 o gy JS 5l o -1 S

A2


https://dor.isc.ac/dor/20.1001.1.17357608.1393.10.20.11.6
https://marine-eng.ir/article-1-336-fa.html

[ Downloaded from marine-eng.ir on 2026-06-19 ]

[ DOR: 20.1001.1.17357608.1393.10.20.11.6 ]

(FA-Y) AY lias g 5mb oV )2 Jlo b0 cwidige i fooly Gaal (e dscodl yana plyll

st Jolw (0) (B b Jolu (WL 2 byl s g5le ad gu s 5 lol 6l yiol b dumslio -Y Jgux

(<
Ol Sy <l Ges
Bias RMSE CC SI MAE Skill Bias RMSE CC SI MAE  Skill S Jole
[+ AR <120 N o/ ¥ BAYd <[+ A DARR +/a4 o/ AR \ Fo b zge
of+ e R </aY Y ofeeY </AA <[+ aA DARRE +/a4 o/ AR \ s\ zgo
of+ e +/-¥A </aY Y ofe 9 </AA <[+ A DARRE +/a4 o[-y <N\Y \ o Vb zge
(<)
N <l Ges
Bias RMSE CC SI MAE Skill Bias RMSE CC SI MAE  Skill e Jele
oo R SAE el efeeY CAY  efeeY [NF ] efee)  efo\Y \ S 10 zge
[«+Y <[\Y </aY Y TERYN </AA ofe Y o[NP +/a4 of+ e <[\Y \ s\ zge
ofee D <[-Y¥ </aY Y ofe 9 </AA ofe Y o[NP +/a4 of+ e <[+\Y \ o Vb zge
@28 Sl 1(0) (B Jorbs () gusy S5 3k 00 (55l anid s (g 3lo (5o ol dunnylio —Y Jgur
(<
Bias (*10°-6) RMSE (*10-6) cC SI MAE (¥10~-7)  Skill 3,5 J>lo
UAD Yna .28 ¥ \iie -39 o\ ze
\/Ya /-y </aY Y \Atd +/a4 o Vb zge
(<)
Bias (*10-7) RMSE (*10-6) cC SI MAE (¥10~-7)  Skill ¢ >l
MM Y/X¥a </20 Y YIY +/a4 =V zee
VYA YIAQ BAYd Y Y/#a +/a4 o Vb zge
Vo Gl a4 sl Aol ja o 1y Cg Jlade MIKE2I . CENOV SUTSIIVEE IV Gl oyl )y Joud LG =

OO Gy Sz oo LS Vo dga y0 gzl Jlade
0y GRS g e (o S e Gl oo glas ] o

33,5 dnlin glyou
Ol 5l P (30 5 e Gl S ST )0 ST
P s g gy JEL g s 09l yiiny Sl b p 5

P S G5 s e (S 55 alal) Sl a5 ;5 Lal,
oolaw! ! Bl_]lker QLQ‘.».M.._' aQ LJL‘)} 9T u..SJ.w ol 5o

80,8 oo

Ther = Hcr(ps - p)gdSO D)

7'—b,cw = Tb,c + 7'—b,w )
_ pgu?

Tpe = 1821092(}( 12;131/ ()

Tyw = 0.25pf,, (0)? )

s p O Thow oy g_;;‘)-"ﬁ' oy oS Tper “-L”.‘) Q—".l B
5 e ey gy glo s baugie Jld g i bawgie

\n4

aS Ceul ol oaias )l sl Cawss sy 2oy 40 (YL
S8l a s o Bdaie oYL 285 LPMO Dynamics 33l ¢ 5
5 ol gy JUED! e g oy ol aiaslys MIKE21
slo S35 5 anles g5l ans |, il gla gl b 2l
J=Is ar g (SIS g0 (Sazmn Jdo a8 e 90 (o 99290
sle s (b > ilw s b 4 olsws ¢lp a5 ]
@S G 5 003 0Ly Joe 3)ls oo Joe 5l Jol> (rinis
ooliisl 3,50 ST g ;5 gy 3551 sl ol Bae g o pos
@Sy aloye 52 )3 35290 Slallad i 5 (9 905 (0 )18
g dals> Joud B 3,05 oo )l 50w da 5 4l e

35 yo ahai g5 5l o aSis oS cenl T oaims (i A
g 3 A Cad (5l Al sl e ol alS' L
il 5 ol 55 a4 36 VL 2o b S 5o Jsbo
il oo o1 5l dols g

PMO l530 5 a8 el jto 10 el )| b zge 990 o e
Sl e Ll yao |y (6,135 Cgm, 5l ol olie Dynamics


https://dor.isc.ac/dor/20.1001.1.17357608.1393.10.20.11.6
https://marine-eng.ir/article-1-336-fa.html

[ Downloaded from marine-eng.ir on 2026-06-19 ]

[ DOR: 20.1001.1.17357608.1393.10.20.11.6 ]

MIKE215 PMO Dynamics ! )53l o5 awslie o b I35 o 555 zge caty oges, JUiti] (55ku 4 /0], Son g 031 an alel!

Sllre ab (o Sz 35 50 alals () 5l eolitul a5
JU 50 Slawbxe 050 (61,5 Jdo 40 Ol pa aSly o 5
a8l el S MIKE21 Jao M3 5 gun aSls S i sl
o=! ;0 PMO Dynamics Jas ;0 55 (g5l i o .ol
ol 059 MIKE21 Jas 5l a8 ol ¥ e 4 (g5l as
Lyl e <10 g glas )| o aS ol lid agh cpl mls
Ol 00 5 9T 05z (6 dlge JLi] Cgr =5 > aili]
o 45 a3l yio ply gy JEl Gline Canlyon Bacls Ll
53,5 o0 390y yao Jlaie PMO Dynamics I35l o, 5o jlaie
oQ)j 0)5])..' |) Lo U‘)“'A )...: JaJ‘)...u U"‘ 5o MIKE21 J..Lo Lol
Ol @y JLED Jgos (s asliyy (SisS 4 g2, (g sl
a5 MIKE21 Jao & 305 olis gl o3, e ool
Glooindy (ilwand 0 Gomgs slaJoe (nizshe 5l (S
L goue (Jams olgie g adly oo Lo |y el dolgs 5 (b0
2 eI G k5 sl sl Sl e S YL Slls

55 oo dmoys MIKE21 fysman syt

bgie chp G185 Tpe ol bl P g anle atouils s
4 bgye s bwgie Lbp iS5 Tpw by @ by
U 5 5o Shol cays fiy ol Goe Dbz copu U s

el GS 0 g0 )| et ST
9yt (oo p i ol (051 Sty Sz 598 slo g0 b
2ol g oad (camgh aslpy cdbas aly jo Slme (A 5
2 ol Blie Of Ges g e JSTa> (Gl 4y (B p (15
polie ool 0,500 058 5 (B Sl 93 52 0 5 158l e g0
Ol b polde ol denlie .l oad ools Las F Jgam o
Jols 50 51 Sy gt 50 48 09 ol e (i (o (S5
St sy 85 lade Lo li8l o 5 5l plaS e )0 g )8 5 (B0
JLasil pae (oime 9 48,5 iy Sl S0 n A5 e
s 43 PMO Dynamics |38l ¢ 5 cpl ol sl ooy 0,3

S5 A ¥
adly JLisl sy 5 Ol il 4l Cuz GRosi Gl 5o
9 5l TPl sl (5=t g iyl AlS la 0L > 5l ol
o ob eoliiw! MIKE21 s PMO Dynamics s 9o Jowe
s PMO Dynamics Jos jl eolawl b ols ylas (g5be ancis oyl

531 5 39 gl 5| ol yimm (o2 5 dnlone 5| Jolr gyl g il (oot G —F Jar

[N/) o o, i S oyt e
PMO Dynamics MIKE21 [N/m’]
S Jole SNYYY IR AY; s
e Jole IR N SANY

6- Bohluly,A. and Namin M,M.,2010, Simulation of
nonlinear interaction of waves in deep and shallow
waters, Fourth National Congress on Civil
Engineering, Tehran University. (In Persian).

7- Neishabori,A. and Taghdisian,M.,1996, Open
channel flow. (In Persian)

8-Nadimi,S.,2011,  Study of Erosion and
Sedimentation in reservoirs leading to the Anzali
Wetland by using mathematical models, MS Thesis,
University of Guilan,. . (In Persian)
9-Mohammadian,A. and Le Roux, D.Y., (2006),
Simulation of Shallow Flows Over Variable
Topographies Using Unstructured  Grids,
International Journal for Numerical Methods in
Fluids, 52, pp 473-498.

10- Montazeri Namin, M.,(1988), High Accurate
Positive Definite Numerical Schemes for Scalar
Transport, Delft Hydraulics Report no. Z142.

A

&0
1- Manual of MIKE 21., 2005, Coastal Hydraulic
and Oceanography Hydrodaynamic Module, Danish
Hydraulic Institute (DHI Software), 74pp.
2- Bohluly,A.,2013,Reporting the theory of spectral
wave model of PMO Dynamics, Monitoring and
Modeling Studies parts of the coastal provinces of
Sistan and Baluchestan, Bushehr. (In Persian)
3-MIKE 21 (1998), Coastal Hydraulics and
Oceanography Hydrodynamic Models, Release 2.7,

User Guide and Reference Manual, Danish
Hydraulic Institute
4- Bohluly,A.,2013,Reporting  the  theory  of

hydrodynamic model of PMO Dynamics, Monitoring
and Modeling Studies parts of the coastal provinces
of Sistan and Baluchestan, Bushehr. (In Persian)

5- Bohluly,A.,2013,Reporting the theory of sediment
model of PMO Dynamics, Monitoring and Modeling
Studies parts of the coastal provinces of Sistan and
Baluchestan, Bushehr. (In Persian)


https://dor.isc.ac/dor/20.1001.1.17357608.1393.10.20.11.6
https://marine-eng.ir/article-1-336-fa.html

[ Downloaded from marine-eng.ir on 2026-06-19 ]

[ DOR: 20.1001.1.17357608.1393.10.20.11.6 ]

(FA-Y) AY lias g 5mb oV )2 Jlo b0 cwidige i fooly Gaal (e dscodl yana plyll

Motion, Bed Roughness, and Bed-Load Transport,
Journal Hydraulic Engineering

16- Barnes, M.P. and Baldock,
T.E.,2010,Determination and control of longshore
sediment transport:A case study,Journal of Coastal
Engineering

17- Bayram,A.,Larson, M.,Hanson,H.,2007, 4 new
formula for the total longshore sediment transport
rate,Journal of Coastal Engineering

18- Prabhakar ,V., and Pandurangan, J. ,2006,4
Quadrature Method for Computing Nonlinear
Source Term Due Wave-Wave interactions, 1
Current Science, 90, 6, 812-817.

19- Van Vledder G. Ph., Bottema ,M., 2002,
Improved Modelling of Nonlinear Four-Wave
Interactions .in Shallow Water, Proc. 28'h Int. Conf
On Coastal Engineering, UK, 459-471

¥4

11- Van Rijn., 1995, PRINCIPLES OF SEDIMENT
TRANSPORT IN RIVERS, ESTUARIES AND
COASTAL SEAS

12- Namin M,M., Falconer R,A., Mohammadian
,M., Lin, B., and Kamalian, R., (2002), Hydro-

Environmental Modeling and Analysis  Tool
(HEMAT), Proc. of 5th Int. Conf. On
Hydroinformatics, Hydroinformatics 2002, Ed.

Falconer, et.al, IWA Publishing, pp 109-116

13- Richtmeyer R,D. and Morton, K.W., (1967),
Difference Methods For Initial Value Problems, 2nd
Edition, Inter-science, New York.

14- Spectral Wave Module, Scientific
Documentation,DHI Software 2005, Denmark, pp 8-
25.

15- Van Rijn,L.C.,2007,Unified View of Sediment
Transport by Currents and Waves.I:Initiation of


https://dor.isc.ac/dor/20.1001.1.17357608.1393.10.20.11.6
https://marine-eng.ir/article-1-336-fa.html
http://www.tcpdf.org

