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Comparison of Empirical and Numerical Methods in the Prediction
of Wave Characteristics in AmirAbad and Bushehr Ports

Abstract

In this article, the accuracy of empirical and numerical methods in prediction of wind wave
characteristics in AmirAbad and Bushehr Ports have been studied, evaluated and compared.
First, the wave characteristics have been calculated using Babolsar and Bushehr synoptic
stations and employing empirical methods including SMB, SPM and CEM. Moreover the errors
of empirical methods have been determined by comparing the predicted values of wave heights
and periods with wave characteristics recorded by wave buoys of AmirAbad, Neka and
Bushehr. Then the results of empirical methods have been compared with the wave
characteristics obtained from Iranian Seas Wave Modeling Project. This modeling has been
implemented using the modified ECMWF wind field and the SW module of MIKE21 software.
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A more complete assessment of the results has been carried out by extreme value analysis of the
predicted and recorded wave height and calculating the significant wave height with 2~10 years
return periods, totally and in dominant directions.

Results show that the SPM method is the most suitable method among the empirical models for
determining the wave characteristics of AmirAbad Port and the SMB and SPM methods are
more suitable for predicting the wave heights and periods in Bushehr Port, respectively. The
accuracies in predicting wave parameters were found to be compatible for numerical and
empirical methods in Bushehr Port and agreed with recorded characteristics. However, in
comparison to numerical method, the empirical method yields to poor prediction in Amirabad
Port. According to the investigations the errors of empirical methods are mainly due to
unsuitable wind data and it is predicted that in the presence of reliable wind data, the results of
empirical and numerical methods would be comparable.

Keywords:Wind Induced Waves, Emperical Method, Numerical Method, Extreme Value

Analysis

e 00l |Al.‘>u‘ IS Ja;‘),u.v PLETXL] G.)mw
‘r)):}uc\_o...) u.:s) A )‘ ool LD (\ﬂ/\V) uLm.u
Sla i Donelan  JONSWAP SMB
GB35 90975 (i gl azlye o) Elsl
03,5 (Byma by (n el Jlyie 4 1, Donelan
3Gy amw ml aenlie 5 (2Ll 6l 5 o]

[\] Cnl oo; oolal s..\.»...ulasa
21, CEM Jos 3 36 blatu! giusw 5l ool
C"L‘" .J.i‘oo; oo ol.f.?-}a Jﬁ.‘p Cudgdsme Ja;‘),...:
).'Z.n‘)l.; CEM w99 as AP uL..,..., ul.n.c::u Q.ﬂ
h zse 2ol 8590 Jubly 5 Ybows | 2o elis)]
8] WS oo (Pt 00l (6 S ol lade 3l S
ol glas cde |, CEM Jow jo ad, |5 @ Lalg,
5 o5 eblS (5,500 Gudms yo [V] wilasusls b,
S i dgr ob bl 5l eolaiwl b (VYAY) o, Ko
LQ‘)T C.:L..: [Y‘] &‘oo; ML?LO |) 5 C‘?“" Slasuio
loal lakis il el jewle S gl
:L'ﬁ" .‘amy 03 6)30)‘.)4‘ ))QLM L| ‘) 03 GHJW
S C‘?"‘ 8"‘“)‘ sy Sh 6?‘)*‘5‘)“ oAl

VEAY Jlgs /Y o)l /o lom Lo

doddo —)

Gyl (nyege ez Sl glsel Slasis
loonsy colis 5 adllas 5 oly lizl 2k
SISl 0,5 ek Wgd oo Cgwxe Jole bl
pilie dolul g Jolo slaojle b o zlgsl
L1, zloel Slasin ol oo S Ll 045 5o Ll
©ode b g (2ded (2 laghs I eslinl
Ghgy S8 Gl 4z pa Sl i 08 (i
VY Et- I N F YRR SPON L?‘)‘L’ WSl i ouds eolaiul
oS Auye g (Sole s el o 05 (gt
Sl g jslie Cpwdige (oA slaghs,
S )l ..\.A.Su;a oolarul l&wﬁ) UJ‘ )l ;Loyo..c Ja.._v).o
o Glpogoae o leslaial Koo
Bro (oybdes b gy 4 S Zlgsl Olasis
Sgys0 Ll 5 0 o Slml 1 (g ten atyje g (e
0uds Bro AU A Cawd b b Jow opl Cds aS
Al i o eSde sl hs, i Jaw sl 6l
sl s jo ol 5l 246 Zlgel Glasein ol > 50
Oeadd ol S alisre sla g, 5l eolatwl b jeuS
Sl ol iegh e slawle Ll Dol o
U"‘ )\ B Sl sauis ‘nl:u‘ Le‘j C"L”' 3MJL9~O
5 Sdes sy, <83 dnlie 5 b)) (55
g bl pal ol Zloel Slasin g jo Goue
bl oo by

Y


https://dor.isc.ac/dor/20.1001.1.17357608.1387.4.7.4.1
http://marine-eng.ir/article-1-45-en.html

[ Downloaded from marine-eng.ir on 2026-01-30 ]

[ DOR: 20.1001.1.17357608.1387.4.7.4.1 ]

oo OLoABS (AR )3 (533C § (DT s Slaghy) anlis § (b))

ol 00 ool ool Cowas zolS byl sy
wole V) S dy j3 5 Cl CS b huyg K &4y
Az > OYIY 5 Jlois az 0 YV/V oLl Cosdge
LS5 g o s s (5550 B B8 55 155
5o ek &jga | gloal Cuz g ool 8590 i)
A5 o VATV 5 VAAYN/) g b g0 oo alols
wldliz Comdye ool 038 cod colu ¥ s
50 LTl 5 LSS sladysy 5 pulils g0 olSin]

el 0l ools Ll (V) JSSG

Anzali

Neka

Amirabad | & Synoptic Station
Babolsar

@ Buoy Location

Noshahr

Ramsar

U] prol Al (2L pi CunBgo ) JSCud

gy dibaio oo g oL WleMb!| _Y_Y
9 Absr Gden ol 90 sl b dikaie
3 e (Gamdes ol aib oo Aol g
OIAY g Jlols &> 0 YAIAA L8l s> o adge
Csdye )0 ol ey oyl 5 (-8 Az o
S A 3 0 JAY 5 Jlod dr s YAR L oLdlas
Jols o Slasin ol 9o cpl jo ailoads 23l
Veogla) o ol g ol cepu g az )0 ol cgx
oot Sd atelw ¥ sloosly 5o e gelans 51 (5550
ol slwosls yoged jliee 3l o dlie pl jo .ol
99 b oeSle ol oedgn g seelg olSCial 9
e Sla o (63959 3L ploie 4 oS
ALols 5gg L a5 ol ;S5 4y p3Y el oo ool
a S (eshS AV s9a>) olSiwsl 90 (nl o
3loolail g 00g—g ddlaie ol L8l By xe olgas
ol o s olfiay] go 5 Sy ol e
5,99 9 el )| (bl ousls walgss ol jon 4y 1) (Jou3
plosl eds oy slaosls sl ooliiul b 5 zge oolis
A &gy g Gded SloolSin] Cundye ol 0nls
Olesbo bawgs oeligr g a0l gl 1 (V) JSC5 5o
Alod &0 YARY lilas coedse o ouliilsn

\al

5,99 Sl 9 003 O 5 jo =+ /oY i gy /0
doyd Y8 g asl -V Aol Yol res Ty sl
KU PR AW

fihie glssl Slasie (VTAY) o 5es 5 olis,o
Widee oz slagty, Sl oeslital b1y el
SMB g, o5 wlaid 5 ams 5 00,5 Susiiun
Sledsy 5 Toe EWl e Gl Ghe)y el
s 50 e o 168 6lls JONSWAP ; SMB
L¥] axdlioo g dilaie oo oslis 5,59

Jlo o el 5 ,0lae bawgs a5 (6,500 Giagiy
Cewdy gl )| ol (S5 5l (S oad sloul VYYY
soae by, b oawlis ;o SMB g, 5l ousl
Cms a5 ]y 0 amo o lis Lol s adl
Shosliiul il ol oBzge by 2y & Jsb
oyl polie (o)l cussy sl SMB g,
18] ] celie rae 1 sl

Sl slaosls ¥

LT yol Al gz go 9 3L Sledbl )Y
Bas o el sgzg pas ey yol> i o
oaed oSyl oLy Lol 5l byl sl dilata o ol
it 4 ol (S0 a8 il (Siysie)
§omded olfin! ol oo ooliiwl ol co ST el
5 Pl A > YEIVY L8l comdan o il
Lol oLy claseiin g o adly 8,5 4z, OY/50
Ve gLl o ly Sba ol cep 5 az )y 4 0l g
05,5 o ateln ¥ sloosly ;o o a5l (s %
Sloolainl b 55 zae ol 8,90 g gl )| oLl ol
ol 0 ool 15 g oLl ol (slodyy (slois puSo 3l
25 G W Gos yo oyl jasy L Sizse &
DYIFY 5 Il az s YAY LLdlin Copxde
e Gl g ol plosbw bawgs (S5 a0
g Ve VIV fu,ls g0 gl dold o goasF
MolS &g dsy |, zleal laseis Yo o F/Y/NQ
Y Leools cd blaj plS sl 00,5 b atngnls
by gy gz el o5 bl 5l sl e el
LSS dn g slaools 5l conis (6 S o5lusl obl sl 4y

IFAY oo IV 0)lass /oy lom Lo


https://dor.isc.ac/dor/20.1001.1.17357608.1387.4.7.4.1
http://marine-eng.ir/article-1-45-en.html

[ Downloaded from marine-eng.ir on 2026-01-30 ]

[ DOR: 20.1001.1.17357608.1387.4.7.4.1 ]

O (L)Y Wsigs panil

SMB _bg,_1_Y_¥
Ol dule g 1, (V) adal, SMB o
olj.?s.o Jj—]" WOB..\_?LA o> ol?u‘ 6‘).' P)y l°9“'b

M

Bl _ 6 5882exp] A" +0.8798] In| 52
U U
2
A= 0.0161(1n (fj—XD - 0.3692(111 (i_XD +22024

el ol 6‘)" ﬁ)y fﬁ“)‘: UL‘°) tmin ‘d?‘g dJa“) 22
3L e pr U iaidl i y ol8rge J5bo cngame
s ey olBrge Jsb X5 4l p pe e
)55 5 LS| et sl (1) 5 (V) bl a2l n

gl o0 00 S SMB g 5l zge ol

2 0.42
i =0283-2 tanh| 0.0125[ &5 ™)
K g UZ
0.25
7 =1202"Y tann| 0.077( &5 )
s g UZ

pola ol 5l ol (o8ly polas lej a5 2>y
alal, il 5SaeS (1) alal) bawgs ond aculoe

Sy o0 ool ol go g Jsbo reasd 51 ()

"

X =

U’ exp[l 764-0.369—+/0.0844> —1.34+6.776
1.51

A=Int—-In [6.592]
g

SPM g, —Y—Y_¥

Slosal, QLS y0 a5 C‘B.A‘ o 27 Jow
ol oo 4l (SPM, 1984) J>lew o bla>

VEAY Jlgs /Y o)l /ol Lo

Lo w0 dg i

g odd cuas ;%0 VY Goe g (o8 42,0041V 4
a0l YA o 4 | zlgel Cyz g gl 890 glis )|
9 YAAPIAIA L5 VRADIY)Y 2o ) 5l cdiwgnl & a0

el 05,5 <3 YA Y/ B YAQQ/YIYY

Bushehr
[ ]

@ Buoy Location

A Synoptic Station

R il (L] pier ConByo Y JSU

37 doud s yog, =Y
pg‘dﬁa’ OLo)' Ml’u 9 .>|.g r-gow C)Lo‘ T

oergo Job 9 3L 39

To 295 8)95 5 el o 2Sdes slaghy, 5o
3L polas plej 9 oSz ge Jsbo ol o ol
3l SlMesl (gdod ol 0 i e Al
L Bldas 5503l 5 5 (55l ol (5505031l
Uty e bilis glaial, QIS |5 odd drogs s,
SLedbl 05 >4 pae s 4y ol ol alil 7]
WY ool gy 3l dsn g T slas 050 45 IS
ooy L8] onts oaliial ol (gl £3ol gl
00033,5 drnlome ol ol oy o 5l oolil b ol pglas
PRN IRV SISO FOUES S o IS o N o]
TV gail p e TV 5l ey a4 Jlgte Slels
a3 9 3L 09dd Sl (el & Cund) a0
253 o9y 99 5l 5 ol8zrge Jobo [V] cenl b ool
00— duwle SMB 3 SPM (sl Jow Lawgs oo
JA 98] el

P g g, blg, _Y-Y

CEM 5 SPM SMB __, 2 isla Joce e
Jsb cuvgame Lulps o aw @ g9 i, Ll

3


https://dor.isc.ac/dor/20.1001.1.17357608.1387.4.7.4.1
http://marine-eng.ir/article-1-45-en.html

[ Downloaded from marine-eng.ir on 2026-01-30 ]

[ DOR: 20.1001.1.17357608.1387.4.7.4.1 ]

. OLoAILS (AR )3 (533E § ()T sy Slaubg) anslis g (L))

t. = 77.23 [_[(}Tgo'ﬁ [QRD)
10
1
2 2
H, =413 xlOz(u—*J(g)fj (o)
g )\ u
1
T, = [% ] 8L Ov)
2727\ g )\ u;

e e 0l (B S U B9 Ll 5
30,5 o0 dewloe y 3 abaly 5l aS Wil oo 4l

u, =U,, (0.001(1.1+0.035 U, )™ 0%
50 Jolas ol &> g0 Jobo duuls g1, CEM i,
Sl 9 (V0) akal; ol pglas (loj Cadgacme Ll
LAY) 5 (VF) Ll caidly anwgs SLls 2ol Loyl

el 03,5 4yl

3
2 2
X =523x10" (”—*J(gj (Vo)
g N\u
2
H, :2.115x102(”—*j (%)
| g
T, =2.398 xlOz[Zgj %

ool Glasine Swom s 2L, =¥
ol Sy Zlgol Glain b, =V=F
3T yuol Adibaio o
Sl blyd g J 80 (0,3 L s ool 5o
ot ol 53 ool 08, 1 oSl (cla 5o 3 s
oolaiwl casiloas &3] o yodens slo by, Jawgs a5
L_g To—= Slasuin u.»,_uu )‘ o= 13 .l od.)..);
G ol bys el oY Lo Jgo,d ol 5l ool
Sl 0,90 (uSilae lol e baie (pay 09l J S
Slagis, 3l ool csay glosl n ol poms S
)_'Z.A YIVY )_i‘).t Ty Jj—]" ,)‘..\_ibo U_" )| oolau
VY Gos 0 a9 ol @dlg 4 azgi Layo )T aulxe

o

[5] sesbe JONSWAP il s, 5l i 5,
polass o) awlxe sl 1) () akasl, SPM g,
a0yl ol Sz ge Jsb Cudgaze cllo sbnl gl oY

sl 00,5

%
{ =688x 10(ﬂj(g] ©®)
g \U

A

Py 3b s (e B) Jule Uy abal, ol 5o
5 s dline o alaly b g wiloe a5l »

U,=071U0"% *)

oLi?}“ J}Jg ‘ut?""j L zge A, _]a;lj,,, 45‘5';)90 9
5 (V) Lasly, 5l zoms woolis 5,90 5 £l w09 3gaome
Hgd oo dwlxe (A)

1
2 2
H, =16x10" (U?J[fj—)() )

A

1
U 3
T, =2.857x10" (-)(gj )
g \U,

A8l dnwgs MalS Lyl 5 b zlgel (sl SPM e

8,99 9 e b o L&) (sl i polis
Siggn dlna (1) 5 ()

2
H, =2433x10" (U—j @
’ g
T =8.134 ﬁ \+)
! g

CEM _bg,_\_Y_Y
oa aShl (be) @lyel (St ey RN
Gb [V] wiloe dolo (pmsige sloal, LS 5o
4.._....'[:’us (\ \) c\_lasl) )| ol_i.?s.a JD—I" Codgd—oo
S5 =l polas Gl 45 (Sh9me )0 09d o
ELE)] OloSoe (V1) 5 (V) Ll 3o el £y, 3

.\))3—‘ Cowdo ‘) (_?3‘ usl.u 5)90 9 ua}L..u T

IFAY oo IV 0)lass /oy lom Lo


https://dor.isc.ac/dor/20.1001.1.17357608.1387.4.7.4.1
http://marine-eng.ir/article-1-45-en.html

[ Downloaded from marine-eng.ir on 2026-01-30 ]

[ DOR: 20.1001.1.17357608.1387.4.7.4.1 ]

O (L)Y Wsigs panil

Lo w0 dg i

3 oo (6,8 ojlail g ol o e polie anlis
] 00l oolaiwl 3 alal

T, =117, 0-%)

oSG L T polie dSCs jo a5 cnl S5 LLs
Sloals dws o

AS a2 e Hlis sad dwle Ul il gla el
w0l 00 )lscb. sa.Jo 9 (204 LSLQQ.:’ﬁ) GALAJ
Sl yeel jaiy po 1y oo glis 8,90 5 el | olie
o g, soled ogdleds .ailos ST o i ml Cawd
b el b dnmlio b sslos 57 (da b LS zoe
79l sl 8y90 5 gl polie i ;> SPM
FS3a e¥ ol (6,08 Bl sl obl el jun zge
ulJ.q:m ).:l_w C"l—"’ [ odal Sy C"L‘“’ aS Cowl
[Ve 9] o)ls cillas

Wave Height (m)
3
m 2 °
3 o °
1 5 ° °
o® °
0 Pq L
0 1 2 Buoy
Wave Period (s)
6
o
o
4 ] 8
2
o
tl)2 ) Qog Lo
0900
o
0
0 2 4 Buoy 6

B gty § Bl (6 345 0311 3l g Lo Y S
(U1 el dilaie) SMB (15, bawgi 9o gl by93 9 £l

VEAY Jlgs /Y o)l /ol Lo

go0e ke 5 iaws (ol a5 el 5lal so camons
a1 Ll g (Sl 3 el 555 010
bosgs oads (e gl 8,90 9 glas,l bl sl
sl logai 5l olT el o o (o ymSdes sla b,
50 a8 Laloged ol jo ool oo eolainl SuuSTy,
S polie il 00l w3 (O) U (F) slo IS
(5LQQ"’5) Ja_...:a.v C‘H‘ ugl_..l 5)5.) 9 8LQ.>)| 03—
Lesl oos (5 S 05las! polie b calice 517 Ao
Cmmied w00 dslie ST el ag oS
G 30 Bkl 2o Sily o 5 syl sl el
sl (V) Jgoz 50 g 00l dwlxe caiily oo boools

5l o, le L(b).».a‘)l.: Ol Kloads
Bias = (y —X) el

o Sl -7)
Et-9 20

RMSE = ,/lZ(y,. —x, ) balht apye lawgie jix ¥
n

PS9-G0
SI = —
X

Sy aye f

el il s X gyl gy ol o
X g oo (aagios @l bl G Y s pSojll
Do Ol |y 90 51 Se 8 bawgie Vg
pY aibioe 5 bl gy yo bosls IS slawy 35 1
5 S 9ST Lo loged paw iy a5 cl S3 4
sl )90 polie baid gLl (slo il b aruloes
aB)S S ) e /0 Sl i gL Bl gl
T w3l 0,90 SMB g, ST Lo a0 .ailoass
als osls 0,50 SPM 5 CEM (sl 5 ol
35 5l Sy g A5 o it G | i
SR 2ae )3 1) (alh mae gl 0)90 (398 bl
23,5 has il ald ol opg0 4 Bos S b
Voo Lol wilos S slpiig 1, ilies culyd cpuiione
oS olml 5 [R]055 oo ealiul N cuys 5l s 5o
@yt 1 sl 00 (6565 030l ygy by T, pyolie

\fs


https://dor.isc.ac/dor/20.1001.1.17357608.1387.4.7.4.1
http://marine-eng.ir/article-1-45-en.html

[ Downloaded from marine-eng.ir on 2026-01-30 ]

[ DOR: 20.1001.1.17357608.1387.4.7.4.1 ]

v o OboAms (AU )3 (533 § (8T asy Slagby) amlis § (b))

ah (i slatur (Fuyd (o) p sl 4
el zoelS (o piaes Gla g, Lawss zoe
Sy g Soslasl 5l Jol> zealS L SPM s,
20zl g eod anslie 1AAY o 0 IS g
3 ol zgolS s lin b sl o &1 () S
4_‘>)§| 45 09*469 o..\.mLm.n s‘_gjjo)L\a‘ 9 SPM U"’ﬁ)
Z:?"°l§ 5& ‘T %A—Jh& dbL_Q;? 9 Ls_lS'L}S;dﬁ )_Jéi j‘
do o Blad jl Lal s oo plid 1) os5 cillas

Dyl 0g2g Dglay alidee Sl 0 zoe Sl

Il Above 1.3
Eil-13
Eo9-1.1
0.7 -0.9
l05-07
C103-05
] Below 0.3

e
A

o (6 S03101 g B S i Z 90l dug Lo = & JSUS
(SPML s, tomls 55 g1 L) 4l ol ilaie 13 Sy

A gz s e saalie (F) JS5 45 45 jshailen
2ol Hlgld as ayls j 8 g Jleds sl o
Silbwand 5 Shae S ol 5l Jol> slagsels
Jacie SPM s, ol e AVY 5 AYA e 5 4
TN Gl x5 1y (Ho) 5o Ao gl
ot e TV e onl o ) Hyy ke s e
o dng dawg polde ol dSS 50 )0 .Sl 00,5
el 0l gy Soail e IV g YIEE Ly sy
Tl 90 (Hlold ol as el ;58 L
(Calm) ol,7 Ll cl> jo ami g 55 05l

YV

Wave Height (m)
3
© o0
= 2 °
e ® o o
1 S ®o - — _ _0_ _
o° °
0 o
0 2 Buoy
Wave Period (s)
O
6 [ o °°
)
= 4 ° o o %
o
wo | ___ © 2% — |
)
o
0 2 4 GBuoy

B oyt § Dbt (6 32503105y 3l danny Lo F JSCS
(U1 ol dilaie) SPM (19, baawgi g0 295 8,99 9 145!

Wave Height (m)
3
= 2
8 °°
1 ° o
°°’°°0 ° °
0 2 °
0 2 Buoy
Wave Period (s)
6
4 - ___ I~ ___
=
8
2
0
0 2 4
Buoy

B oty § B (€ g5 83151y 3B s Lo = O S
(510! 3lai) CEM (g, bauwgi 9o oglis 8,95 9 g5

U 3D (e S gy sl =Y Jgsa
(3L ol Allaio) Zg0 (51 ol sy

SMB | SPM | CEM co e

YA | —IYO | - () o)

SIFY | -/fY JEY O Ge) bllas xoye hawgie i
k! AR Y'Y (02,9) (Ko
OA 55 NS (20,0) SaSly oo

SMB | SPM | CEM Too P9kd 8,90

SVYY | -VEY | -V (asb) (o)

Y/ Y Y VIED | (ash) allas g pe bawgio jd
VY \e \e (22,0) M oo
\ns £ vf (02,3) SosSTy cupd

VYAV Jlgs /Y o)l [ lg> Jlo



https://dor.isc.ac/dor/20.1001.1.17357608.1387.4.7.4.1
http://marine-eng.ir/article-1-45-en.html

[ Downloaded from marine-eng.ir on 2026-01-30 ]

[ DOR: 20.1001.1.17357608.1387.4.7.4.1 ]

O (L)Y Wsigs panil

Lo w0 dg i

g ddlate gyl Csl5 8,99 (pni sl
llas a5 el S5 2 p3¥ wdlos g (n el
35 sl zo— 29l 890 s 0 CEM g,
(A ) el

00l i slalgs (Shwys owyp sk @
ol goelS (o aes Gla by, Lawss e
a5 5ot 5 ol cyals L SMB 2,
zuls g ol anlie VA5 V290 sledle jo yudg
ol s 4l (1) S5 o o]

O )D (22 den (S pig, slks LY Jaua
(yoeigr adlaie) 9o (sl ol b

SMB | SPM | CEM Ty EW)

e | ey |y (o) (o))

JEY | DF |0 | () bl e bagie i
£y a0 04 (20,8) (Kot o
OA Y 80 (do,8) SSly cuyo

SMB | SPM | CEM Tye w9ld 8)99

SVYE | -V | =Y (ab) (o)

VAY | VAY | Y] (al) lalas e bawgie S
£ f. \ai (30,9) (Kwod oy po
Ty v YY (h0,8) SSTy o

Wave Height (m)
3
8 )
22
7] 030
1
O I L
0 1 Buoy 2 3
Wave Period (s)
6 | o f-X-3
m 4
=
[
2
o ©
0 | o o
0 2 Buoy 4 6

B gty § Bl (6 945 0311 3l il Y S
(readg allaio) SMB 139, bawgi g0 gl B90 9 £S5

VEAY Jlgs /Y o)l /ol Lo

e 0g b oo @l /AP e de> e yiSlas 4
Wb ey o9 yho plfin a5 canl o] B oyl
o e plp ) gee )] o pdes slagty,
lazol Lo 40 oads ol glgel a5 > ,0 S oo
3L 5l Jrol> By 5 009 (L3 lgal 5 0k b cow
Slagisy calee 5l (S allas nl il cos wos

Dl 50 Dyt (o iAol

= ), Tlo—ol lazie 2U ), =Y-F
JUSVIVE-ViZ WP R W

oSl Gooe Of by )y poliie @ il 5o
3oamel Cwsan loal o Fadh e S gl 090
9 09=d dwlbne a3B FIO plp o poides slaghy)
2o YVIE s mge b oylaie cal 51 eoliiesl by g
YV Gos )0 aygr (od @dly 4y azgi b o 5 aulze
NS Ly il g Jsb d O Grae S w552
Gode Jlate 5l ,cand (pl &S il 51l oo cewoay
o o Bulyh (051 oSl (558 el 5155 -0
bl oo e
bawgs o (it 29l 8590 5 £l b)) sl
SLologed 5l s jot )3 (o 2Sdes Slahs,
15 4 L loged oyl o sciensl oo solitiasl  SussT,
=i polie wiloads g 5 (1) B (V) sl IS
slots; s gloel ©sli 890 9 £lis )l 80
Leil 8o (g =S ojlasl polse b calidee o poidey
sloads gl (V) Jsaz 5o bgsye g bl (slo el )y
olie Jadd bl el dilaie ailice a5 ol ;S5 4y 03y
53 e 105l e i) L Sblie lgel oslis 8590
iloas azd 5 L
aS aas e olis s acwle (5)ll sla il )b
iibaio gy )] oesd sl SMB. i sa08 2,
e 5 Ol Gl g 035 b9y (o femlin b
Soy VY dga > e S 5l 55 le—el L)
95 Oyl SPML g, o 51 o9dle by oo
YL s | oo gl )] 5 005 e L] el 12
SPM (5, s glis | > 5 oS (oo saion

TA


https://dor.isc.ac/dor/20.1001.1.17357608.1387.4.7.4.1
http://marine-eng.ir/article-1-45-en.html

[ Downloaded from marine-eng.ir on 2026-01-30 ]

[ DOR: 20.1001.1.17357608.1387.4.7.4.1 ]

v o OboAms (AU )3 (533 § (8T asy Slagby) amlis § (b))

Bl Above 1.3
Bl i11-13
Emoe-1.1
= 0.7-09
105-0.7
J103-05
[1 Below 0.3

93 0 (5 ;5031051 g DS g iy 9ol Ao =Y ¢ S
(SMB (yig; by < yoenig? 2192 1Y) ypeudgy ditlaie 50 Al

GO0 gy i b awslio 0
9y L (Saes slaghs); dalie jslaie 4
Ol lal o Zlewl (giladan 059 bl 5l (goae
RS RN O PRV PO I AR SRR Y
(ildse gl 3l 9,50 slrosls Sl g 5 pslae
SW. Jgae 5l eslawl L ol yloce 5l (=56 Zlgel
155 bl sl soc aple Mike 21 l330a
po o (22b) Sla o 8y0) 50 Joe cnl &5 Cul
il ibadoe 039 )3 0l H8 Zoe (i
e oL leilae auslio 5l oy ol ! slaly o
LT 51 oolicisl b zgo Joo saloj] slala o cilises
Operational Jo_s ol alol> gt avlis 4
SLeMbl aie o i lgie 4 ECMWE avge
8 S Jeds a0l plose cnl andlial Sl ol
L oy ol 3blin 5o o0 aib 5 Jlis o ol
bla o guooes gleollus! ol 0,5 035>
ol 510 0k 68,5 (n 3Rl delKias! (T jglxe

" European Centre for Medium Range Weather
Forecasting

4

Wave Height (m)
4
3 o
o
g2
7}
1 =]
0
0 1 Buoy 3 4
Wave Period (s)
10
8 | 5% °
s6
o
a4 |
2 o
0 o
0 2 4Buoyb 8 10

B oy § B (6 503151y dlEo duu Lo — A JSUS

(yoeigr ailaio) SPM (159, bawwgs 9o gl 290 9 £165 )

Wave Height (m)
3 - ___ —
s 2 &
8
1 2,0
0 L L
0 1 Buoy 2 3
Wave Period (s)
6 L
=4 |
w
)
2 L =
0 | o
0 2 Buoy4 6

i gy § Dud (3583131 3Dl chann U -8 IS
(eige ailaio) CEM (g bawgi g g0 29l 3,92 9 g5

4z Sl gb s osalis JSb p3 45 5 bilos
A5 5l s xSeslail s SMB s, 5l Jol> slagsels
W)y @9> B @se Sl slace g IS S
Slacorr ;0 dngn 98y 4 glsel Slol3 Sl I Ll
5 ool e el agline K0Sy U it
30 o) (Slglhd aS cul sswliwny 0,8 e sl
VR g YA oS5 ) (3lutands 5 (5 S 03l ggelS
elas | SMB g, a5 el Jb> 0 ol il o
g 50 5 Yhlews Sppa il 01 zoe

S (o0 (i Glieeb!

IFAY oo IV 0)lass /oy lom Lo


https://dor.isc.ac/dor/20.1001.1.17357608.1387.4.7.4.1
http://marine-eng.ir/article-1-45-en.html

[ Downloaded from marine-eng.ir on 2026-01-30 ]

[ DOR: 20.1001.1.17357608.1387.4.7.4.1 ]

O (L)Y Wsigs panil

Lo w0 dg i

Wave Height (m)
3 F-——-—-—--- ©o- o -~ -
o&o [}
-
[
8o & -
x
= | i3
]
0 \o L
0 1 2 3
Buoy
Wave Period (s)

8 ,,,,,,,,,,,,,,,,, —
Xaqal & 20— ————
=

0

20 °% o -

0 .

0 2 4 6 8
Buoy

B gty § Bl (6 95 8311 3l duny Lo =Y Y S
(3L1 yao! Allake) (308 (g daawgi Z 90 gl B9 g £,

SMB § SPM Ls 5, ¢Sl a4 295 Ly
ot Sl A la gty il
Wil o by g 0T el jolis Zloal Slasine
2 bwg goe Slasie Sugia jl Jeol> glbs
Sibedoe 5l Jol> sllas L Lo g, ol 5l S
9 A=y ol )0 (gdae sy bawgs Zlgel Dlain
5 (F) Jslaz ;o Jeols zulis 5 oads dunlie ol el
sl aS o o lic mls .aileads 4l (F)
2 g L)) (i )3 (2 e slahs)
3 el (goae hgy ldas il g0 sgas L]l
eLis )| ity 2 SMB g glas &5 5550
S a3 Ve 0ga> g 039 o g joi o
A g,y sl alb e (go0e g, sl
Ao )0 el yois gloel ol 8,90 (i 5

SVl L g0 g sllas L

VEAY Jlgs /Y o)l /ol Lo

el (gaaen oSl a s Lol gblis o
3L Gl )3 (xdge ol culpo Jlesl 5 cannalas
5 Jims (sl (mialy 5 ol b Lol
SaS 2 12l 5l g o s T s )3 eien
S5l oo ]S g ead g, Seslasl ol 5 zge slaosls
gy Sles 83k 059 cnl el oad plol oS
D0 oo gy [ Ve o ¥ yelis 5 YAAY

el b ol aaslie 5 gove Joo mls o)l lp
osliil (SwiSTy sl 390 3l o das o s,
OY) s (V)) JBil jo a5 o logad ol o el ons
Slodl Caway gl 8,90 5 glas,l polae casloass 4l
00 A lie 00l (5,45 03Il polde b (goae by,
Siledas 5l Jol> slazsols ()] 1o ogdle .ol
5 O) Lo s jo ol 5 g joliy yo soue
adloads ooy ylzs (VF)

Wave Height (m)
3
m2b---a g2 ----
< o2 °
= 1
0 I
0 1 Buoy 2 3
Wave Period (s)
6 |
w4 &
<
22 |
(<]
0 I I
0 2 Buoy 4 6

B g it § B (6 305 03151 100 dnnyllo - Y JSCS
(g ilio) (6348 (g, bauwgi T oo gl By90 9 g5 )

* Set-up
} Verification


https://dor.isc.ac/dor/20.1001.1.17357608.1387.4.7.4.1
http://marine-eng.ir/article-1-45-en.html

[ Downloaded from marine-eng.ir on 2026-01-30 ]

[ DOR: 20.1001.1.17357608.1387.4.7.4.1 ]

v o OboAms (AU )3 (533 § (8T asy Slagby) amlis § (b))

Lo w0 4y s

28338 9 (2o Sy, SS dulie -F Jgu
(g allaie) g0 (S 5iol,b (s sy

Goe SMB) goo eW)l

ofeef -/-f () (o)

“IYA - IFY (50) bl o 50 basgie )i
M sY (30,3) (ot pd
Y4 OA (do,0) SuSTy ey

@ae SPM) Too wold 6599

AR —+/va (456) (ol
-y VIAY (436 lallas x50 Lawgio ,do
sy \g (30,0) (Ko g po
YA vq (do,0) SuSTy ey

Loslo guo Jdxi = #

745 Sl (ele (B g0 polie o
g Folas sansy So polde m OlFiee Of Sl
555 8 Bl ol 585 i3l 90 by Jlazs!
L ol dlio 5 (ooansd Gy, S8 bl sl
L odd Soies oo g1 polie cgoue b,
Pl )0 iaesd bl slaby, 5 s30e Joe
A bl (NS dulre 5l ey pdg 5 ol
Lz sloglis)l 5 ool SIS& (058 5 Lol
sl 00 dwlee Al Vo g B (Y CuzS L gloo g0
Slas sloosls 5, 1 (sl Jelowi T 2 opdle
Zlosl cq ol pae Jdo a4 el a3 5 O 50
i ol 15 &g glmools 5l bl puel &gy Lansgs
yobaie an .l ouls oolatul oo gl gu> polas
sleosds cof 5 Flals sloosls Lulyd (g5loplusy
L St (Glej 8 50 00 (hniem polde
sl 00 oolaiwl asgs slaosls
Bt by, ¢ o s Bl ) e 505l
sl gl (S slaanion Gig, 5 WYL
Jslocie oz polie Ll o solaiwl 0,50 (slaools

Sldls g o5 Judo a4 aVle &ig hg, 0 el

* Total Sample Method
5 Annual Maximum Series
® Partial Duration Series

A

(3Reig2 o) (@335 (g5ludise 31 Juols dlluw 93 ool =V ¥ JSCS

2 8338 g (2ol S g, slad duwlio -V Jou>
(3L] yuo! 2dlaio) Z90 (sl ol sl sy

S sPmy e e

.9 —oIY () (sl

LIy . JfY (50) allaz 250 Jansgio ydor
YA vf (30,9) (Ko 5
0 s5 (2,8) SNy o pd

G . Too o9l 6y99

Y -\V/$N (456) (o)

VY v (450) ballas 50 anwgio 0
vy y. (30,9) (Shunsod o
Yy 0 (32)0) S5y ol

VYAV Jlgo /V o)los /o)l Jlw



https://dor.isc.ac/dor/20.1001.1.17357608.1387.4.7.4.1
http://marine-eng.ir/article-1-45-en.html

[ Downloaded from marine-eng.ir on 2026-01-30 ]

[ DOR: 20.1001.1.17357608.1387.4.7.4.1 ]

O (L)Y Wsigs panil

Lo w0 dg i

B ot ol s sngi sl s U s

Yo gV ] ses e plis |y oo
ol 1 Bl zoe gl polie go> Jdo gl
L1, obT el &lais glel SPM o poias s, 45
WS (o8 (S (Mg polie I eS g 0k las
1y by o glsel gl )| SMB g, o5 5550 50
ot Okl S )3 9 eS L gl L
L zgo elas,| SPM g, bl el dilaie j0 055 o
(A Jbd) A gz o fy bV - el 8 )0
el 05, S g S dg )l eSS e G ogu>
STl 8,990 b ol (i e W)l S > o
3 RIS (e by Lawgs Al ) -
e Sz o9 e VY L el e
10 B dy90 g0 glas )| L e /Y (Ggiz) (g0
P95 3l oasl Sy o el aolis (] odle
ol polio b edg jo ;3 SMB o ooaes

adyle Sl Gelas goue (g3ladae

en e =Y

S e Jalge 4 e slats, cdo
@ barye Slwbre 4 (lgiee Jalgs cnl alo 5100
sy kol jo by, cnl lailsy sl olfarge Jsb
ey 3 oolaul b 1) zlgel Slastie oS ailgy g ol
Waond | 50 [A] 0,5 o)lal S o s S
As oLy 358 Jalse 5 Sy 5o a8 el ol 5y g
gl cle g w85 J1F vy 9550 Sblnel
B9 (St Ol )3 (o es slab,
2 Eye 2dlS 8550 5 g (o paes slagts,
el 3k pslas (loj 5 olRzge Jobo b ey ol
2 b olSrse Jsb Slnlns (3o ol 3 S5500
Syse Ak Jlie Jolo 4 ol8zge Jsb (b dgae
aS 04l dezg Sl pl asms e el oud plodil las
by g e Jobo 5l 00 dnslons lSizge oo
5 g by 0 zlgel 0l bl s a5 Ll i Lol ol
R W P PR PR PE A FRCPRE L.JLc LT el
Job drloe b9 4y ol cnl )0 (o240 slagh,
Y| K GO L ES

VEAY Jlgs /Y o)l /ol Lo

Loools 4y 595 55l g (B sloools (g 5ludow
lodiy e,y 5l i cnl ;o I g 5 s 04>y
dion By, 50 5,500 (Gowl .l ol eolal Sy
So 50 Sy ol wiz b 9o aS S g0 o @Vl
o> Judow jo ooy, 58 )5 asd wes #) Jle
‘_;I_QM U"Jﬁ) w).A \))_569 )‘)3 oalawl Sy90
4 4> g (e bosls degame 5 )3 55 slaslay,
9y o=l 58 Geizmes il e Slany) 985 (e
Sg-2g od bzl glvolan g, slass jo Soogame
A ool bolasg, olaws Gl jo wezg pl b oylw
S sleools a5 Jbo e 0 a5 55 o laigS
sloosls il A ils 8929 2ol 53— sl
e |y amie IS0 g 0aids Slewlxe o)y (o a8
baoy SO 6l ouls dogs &9 (':3‘95 O 5l aseas
Sozse sboosls ar |y (Biln (e a5 plaS e (o>
6‘)_| C_a‘) GLQG)}' J"?"‘"’LS" °‘>)-.’ )lS.v sd....ol.a asls
(ol log ;e Jold izgae g ob At polis
.- Fd . & v & . &
obsS ool @jos 2Bl Jomg 9 ol oligS Jol8
a9 g oo 0ol TGUM jlazs! a4 a5 sus
Ol &1LS 0 5 sgame b aS el JulS 50l DL
5800 e Sy (X0) el Slw] ok 4 &9
o Flin 45 00t dliyS Lol 55 5l it
S Shls g 005 Zoe diniiy polie sl ause
ools o3l Laools 4 VY g Vo] ol JLae Bl
Jj‘-\—" )l ool l_: de uL_wl?Lo 4...15 ] 00
Gl oo sl MIKE21 ;_8ls, SEVA
[V 7]

als Ve 9 NS u......f)l_v 6&0)50 L| T 6[.9.))‘ ).n)LQ.A
Labie gl 9 (0) Jgoz ,0 oLl sl &dlate (glm
oud ,53 Jelaz o ailoas wlil (7)) Jooz jo ube
odd s, s 00g b e gla )l a5 Hlacgs
Jolse) (BB (uilyoh) s loly, 285 Sl po b (392
HJB o> Jdow 5l Jols zlaal glas )| ol 5 oYL

" Truncated Gumbel

oy


https://dor.isc.ac/dor/20.1001.1.17357608.1387.4.7.4.1
http://marine-eng.ir/article-1-45-en.html

[ Downloaded from marine-eng.ir on 2026-01-30 ]

[ DOR: 20.1001.1.17357608.1387.4.7.4.1 ]

v o OboAms (AU )3 (533 § (8T asy Slagby) amlis § (b))

bl.gi).gol adlio P T tw)‘ S Julow @lﬁ -0 JQ.\?

S Jlod Jlet el oz
I Y \e. N Y \-. A Y Sl oyg0
VIVE f | MO8 | VY2 | YO A | YNy | Yiexen | Slexar [ YIVan | YVeas 5 ag
YRz | YExoh | YN x| SNV y | $lezvr | ¥F 20 | SN2 | YA e | YIS e Joaw
VIA = -If VIV £ o VO | YI¥2 A | Yooy | YO0 | YIS £ [ YY2a ] YD+ A SPM
sfJled o~ B o>
) s Ve 0 s Ve 0 s ORX SINPSNS
A | YIVEAN | YO 2 A | YIVEOY | YIV2 0y | Y/ | VY £ 8 | Ves o ff | o[Ax Y 5 ag
YIQz - | YOz oA | XYexoe | YNV | YIY20Y | Y/E£a | MO | WYy | VY o Jaw
Yiex o | YIN£-a | YOy | YIN£vs | YISy | YAz A AVAERY /N IR VA SR I VIY + oy SPM
Hehg Ao )3 ggo EUS,) g Julodi i —F Jou
o e Jld & o
0 \f Ve 0 Y \ o A ORX SINPSNS
VYo | ey | VS oy | YN | Y+ | YN 2oy | YIA2 s | YIVE 8 | YIFx oy g g
YO+ /A | YIS A | YIN2 s | YNz | YIEx of | YISy | Y2 | YIF+ 08 | YIFxoy o Jaw
VN [ YV y | NE2ay | YRz | YN8 | YIE£y | Yoz | YIN£ s | YIF+ Y SMB
S oy e s P oz
IN Y \ IN Y \ I Y Sk oyg0
VIN£ -y [N = | NY 2 n | YN A | NRs s | VY2 | Ve | VF20 | VYxey gy A9
Vies v | VA y | VO oy | YDA | YNy | Vx| Ve | VS8 | VY xy e Jaw
VAN | VY:en VS 2 | YINE A | YIN2 oy | YA | Nezos | Ve xef | «/A2 ¥ SMB

Tliel 29l )90 5 Ll el 95 o ol 0¥
Lo g S 00l (6 S oplwil ol 5l eond (cm i
Zlsal wglis 5,50 SPM g, o5 > o il i
) glgol gl g (o28ly Jladie 5| jaS edgn yoi o,
Ol odbe el 00,8 i sty Gliebl caz 5o
glel )] (St 0 2 slashy) sl
30 el Zlgal gl 8,90 com i sl 5l S
7S sl (oled 4z ST ol al jany 050
318 ) o 29l 8590 5 )] (elee Hobo 4
sloaggels anlio Lol wilos 87 cim iy (A5 e

oY

el S a5 Lolge 51 Sy s S5 a5 sbylan
by glpel Slasiin gtn o b2 55n s
S ey sl g2 w00 5 o sl b,
50 g=Soslal G g (g lul Plal ol o !
2 Ao Jolse aloz 5l ol 5 S osluil 515 ol alal,
L5 () Laly, b digdh o cogmimo ol e yos 25
ol ey L 50 5 zlgul gl 690 ¢ glay | «(VY)
S des ol sl S aaeulite oads 23l
(V' Jgo2) g yoia glosl Slasuin gn o )3
il ol ol Slloms 51 Lol o 4 s

IFAY oo IV 0)lass /oy lom Lo



https://dor.isc.ac/dor/20.1001.1.17357608.1387.4.7.4.1
http://marine-eng.ir/article-1-45-en.html

[ Downloaded from marine-eng.ir on 2026-01-30 ]

[ DOR: 20.1001.1.17357608.1387.4.7.4.1 ]

O (L)Y Wsigs panil

Sladuie g o b Jalse 51 (S0 ol e
S5 oo st UA asle I SPM g, L sl
Sl loged 99, LI 358 (258 (apdy L [4]
00l (e o sl 8,50 9 gl (ST
gy ST JS8) e (5 ,Sojlail ol a4y s
2 4S5 Sl (e (i (| S gym GLSS
ool ot 52 SPM 3y, llas 45 i j50
Ol a5 09 Ll il il glgal I 5eS olisS
b L s |y zoe gl 8590 Sas8 polie b,
429 b oS Gt 55 polie 4 Cod (6555
Lol ol glol glis )| SPM (g, «(A) IS &
ot PSS glsl A Cod (i e
o 00 0Py o=l sl &S (S g )0 S e
To 295 890 Jlade i plaiz glasl gl 6)99
b i Jele zroral b oy god i 4y 1) s
il Rl s jan 50 SPM g, glas

To— 29l 890 nolio 93 ;o SMB § CEM i,
00l (g5 o3Il lade 5l aS Jley edig o 5o )
ol ot 5 SINB A joblan S o g
s Dol 5 ol8zg0 Jsb Sliasle 5 5L Uas
5o oad sl Lauly, Ylois| ames o .ail sas ok
osl5 5,90 i sl SMB 3 CEM (sla Jow
@l b am cnl S )13 65550 990 Wb zoe
[¥T o)l Slszan 55 oo 5 oI5 ol i
J=od el g (s30e 5 (2 2des la by, dmlie
45 dad e Qi jbe 0 ) Tae £ o>
9y g 0 (o glol L] ol
e Juo 3l oaal Cway polbe ay (oyaided
3y Lol 31 oolital yal ool s ol S iS50 35
13 ailb goue Jaw jo pdg gasdes oKl
g5 5 ddlate glgel a5 (lal o8 50 098 o0 (i
ol lase jleolawl &ygmo jo i il 1590 oo
o9y 90 3l easl cway zlaal gl )| polae ¢SS
Lacils anlgs oS @oldl o odides g (goas
S5 5 g L)) palie Jolod @bl 4 4z
Sy e B 4 coud (S0l g (i oS
loel i) (i (sl cslio (29, SMB. 2

VEAY Jlgs /Y o)l /ol Lo

Lo w0 dg i

o il 5 (PS8 o stssias 3 65
P9y 45 S oo (LA (B J9ux) zoe ) s
e 3l iy oyl cgzr o ) zge glis )| SPM
S et e Sz o 5 00l (S0l
ol 00,5 s 00l (5 S osll Jlade 5l S
2 A sl by, sl v o0 Sl 4 I
od ol ol e poo Slewlos Judo 4y obl el joss
g gLl SPM (3s) ol ools g a5 jsbolen
slabioul; )0 9 plebl Cyz )5 babiul, (&5 50,
03,5 g iy 000 (6 S o3l Jlade 1 eSS
G oK) ol slwools ol 3V 1A el
ool LIS @y 4295 b0 pS )18 (o 3550 il
oa ools Hlas (VO) JSb jo 4 bl svien
8 ot liwly 5o sl jo e ol g el
SLdS 5 (F JS8) 00l gu i gl anslie o)l

Ay aS ol ol sases lid il sasaes oS!
200 Gh39 plej Casgazme Llpd og oSl Lo
L gse ctr SPM o mianss g, bl o
sladie 5l i o8 gliul) o 50k cuz L @illae
S A e S )0 S e (S e 00D (6 S o]
3 obl sl om0 o yaiaes laghs, sl w0
=il il sasaen olSsl ol Lol yogr canlials
sl g, gllas ay o ad aslol o 1t 09
Hebgr s glosl Slaside (b 50 (275 des

el 33308 0] 3L D JS5

T3 w9lSoyg0 g glis,l polie (A) 5 (V) Laly, 3illae

Jsle 4 93 ;8 « SPM by, Lawgs o0 in i

Of


https://dor.isc.ac/dor/20.1001.1.17357608.1387.4.7.4.1
http://marine-eng.ir/article-1-45-en.html

[ Downloaded from marine-eng.ir on 2026-01-30 ]

[ DOR: 20.1001.1.17357608.1387.4.7.4.1 ]

oo OLoABS (AR )3 (533C § (DT s Slaghy) anlis § (b))

polie a5 I 50wl (308 by, slas ol
P S (o Pde by 5l el Cawas glsel gl
gy ) eael Cow polie 4 ooy Jlws de

Wb o go0e

Sty bawgs o0l i Eae Al Cux @
5 o me e bl 4o oLl el jon jo oy
gy =Bl o8 sll) 5o gam I Cux
5o opdled Sy o) glsel gl (o e
S e @8 Caz )0 5 0ud S0l e ]
GNeD Oliu.u)‘ bL..lf 9 ‘5|).>LI4M U”"‘B) )| J..ol}
e by 45 S3)S Al plgi e il
T R Al o=

Sz by ddhie o e zyo g @
L @s— 585 Slsl SMB. (g, ool 8 Jlos
) zo el 5 (g jlade 5| S Ll Cur o
oads (6 S o3lasl Jlade 5l i g ol yo

Sz Al Ve ciSikoyeo b glsel sl @
2 ¥ L ol U ael e o e ot L
= YIAD 1y Jlaie ) (g00e g, 0l s
7S b,y & (Fge 50 el 03,5 (s
Slacie 5l ;e e ) ogas |y glas,l ol SPM

el 00,8 oo iy o VY L gy g a3lg

Cz pAle Ve ciSiboyeo b zlsel glas )l @
Dbl e VIPR g jan yo o Jled i
S 1) 5553 el SMB g, 9 (s39e U,
e VIR g VIVY ol i a5 o0 0 S0

iles S PRy

F S vy S dol i g azg L @
ddlate )0 (e slosby, las Lol Jle

AN

ilaie o Al gy Slle gl 45wl

Ll 55 0590 g

S5 Al 9 G — A
ol zlal Blasuin canss ol adlis jo
e sla s, 3l eslil b oblel 5 e
L e 9 00—d S i CEM 4 SPM SMB
Wog dawg 0ol (6,503l 5 diwlre polie dunlae
@S ol odle ol sals yuns o g, opl sl
059 s b (o des slahy, il el Cansy
Ll oo ancslae ol pl slalyo Zlael (55ludow
borye hYs 5l (B oads plonil sloduslio 4y ax g
)5 e S by, xSy b e 4
G825 ol @l (n yetes Sl 485 3 (o)

)1 M)L&

5 8L, il job & (2 aae lahs, @
usl_..u 5)5.) 9 bl_>—‘),..a‘ mﬁﬁ )\b ‘) T u5Lu 3)50

Ui Omly s pbg ddlaie 0 1) zge

SPM i, c oo sl by, ol jo @
gl Slasein i Sl Gy 2ol
4y SPM 5 SMB (sLa b, 5 oLyl & ilaio
895 9 gL sl sl gy pslio o S

dlbise sy i glel ool

= om )S S Aes sla g, sl @
59 el 05l bl ol dalais zlgel Slaseis
el (i 00 by, (nl gl oS (590
Qo) VY Lo joedigr jon 5o e o5l G lse!
an il ) 5l Gl gleel gl 8,90 (St 00 s

RV PPNV [ SO0

GO£ 5 1 ydond slo g, duslio mls @

2 7S Gy Lt 45 ams e plis
Y g0 ol el dilaie zlgel ilaseie o s

IFAY oo IV 0)lass /oy lom Lo


https://dor.isc.ac/dor/20.1001.1.17357608.1387.4.7.4.1
http://marine-eng.ir/article-1-45-en.html

[ Downloaded from marine-eng.ir on 2026-01-30 ]

[ DOR: 20.1001.1.17357608.1387.4.7.4.1 ]

O (L)Y Wsigs panil

Inference System in the Prediction of Wave
Parameters”, J. Ocean Engineering, 32
(2005) pp 1709-1725.

3-Kazeminezhad, M.H., Etemad-Shahidi,
A., Mousavi, S.J. (2004), “Application of
Simplified Methods in the Prediction of
Wave Parameters in Neka”, 6™ International
Conference on Coastal, Ports & Marine
Structures.
OYAY) e s5lBL..‘> ‘.|o.| ‘gb o)_{: e ‘QL&_‘;)O -f
2 =270 Slebgy L Ly gl la et (i
Olyee (omsipen (o 0,55 gl M pdsgy dilate

gy o Amlie " CVFYY) G5 L s o ecspallaa -0
sas s MIKE21 Jyéla 5 OSW _sue s SMB
oS g Moy gl 50 Gree O Elsal s
e wd> (ol s slaoslw o ol i Jolo (Ahodlins

NY o

6-“Shore Protection Manual” (1984), U.S.
Army Coastal Engineer Waterways Station,
Vicksburg, MS, 2 Volumes, 4™ Edition.

7-“Coastal Engineering Manual” (2003),
Chapter II-2: “Meteorology and Wave
Climate”, Engineer Manual 1110-2-1100,
U.S. Army Corps of Engineers, Washington,
DC.

8-“Shore Protection Manual” (1977), U.S.
Army Coastal Engineering Research Center,
Fort Belvoir, VA, 3 Volumes, 3™ Edition.

9-Bishop, C.T., Donelan, M.A. and Kahma
K.K. (1992), “Shore Protection manual’s
wave prediction reviewed”, Coastal Eng.,
Vol. 17, pp 25-48.

ol )"I s.uL, Elﬁ.cl Wuw" OYAY) (oo =\ e
a9 Sledbl 5l eolitwl b obl el jass Joluo 5 90 &ilate
cesodol Sl oKzl el ool )l aals LL M Kiz g0

6:[.1)0 054_9 9 r=91.c ouSiisls sJLo..w U‘)’ef ..\>‘3

‘SJLAA_]M 0')"5)_3‘" c(\\”/\\c) cstL'.wuu}JL_‘?‘ l5L° )5).0 -\

)).> 6[.:)0 srajd )L‘B ‘S)LQJ U"’)‘)f ‘”U‘)"‘ LgL{bL:)Q Cl}—a‘

VEAY Jlgs /Y o)l /ol Lo

Lo w0 dg i

Jdo @ (689,9 ob slaosls g cawliols bl ol
B 0,90 ddlaie jo 5Li 0,90 Dbl 5g>g sue
sleslaiwlas oo oo ylis s cogdle 4y .ol
D52 5 Aoy (9 ded o] ol Lol (1 Sile
J= o) st jo gloel weldl s Sl o JoLe
Sl s 8590 ol slaosls (s (sl (olio
Tre Ui A slahs) Sl eslitul

e glaghs, jl Jol> glas 4 axgi L @
O 5 P sk 4 o ddes sla i,
oolawl sl el jous ;0 YL ctS 5l 0,90 b zlsel

gy A4S e e i ool plodl Glallas @
390 go—o eS| sl 6lp (oowlio 29, SMB
o SOl )3 aillle Cgu) dnloe g 5L

ol gy diaia

O35 wlin Djg0 )0 W5l e (it @
elas )| LS| (e 590 dilaie 1o 59250 b o

7 sla gy Ay 4 0l o i zae
il Jou3 JB g0

s b e 5 ).1\.&63 _i

e 55 o s les Ly i oy
wl.o} )‘ 4.1.»....49..4..\4 9 Sl 00 ﬁl.?u‘ Ls.uuuoyu‘

S8 5SS S e (pl pyioee st Sy g

D9 2

&=l

1-Bishop, C.T. (1983), “Comparison of
Manual Wave Prediction Models”,

J.Waterways, Port, Coastal and Ocean Eng.,
ASCE, 109(1), pp1-17.

2-Kazeminezhad, M.H, Etemad-Shahidi, A.,
Mousavi, S.J. (2005), “Application of Fuzzy

g


https://dor.isc.ac/dor/20.1001.1.17357608.1387.4.7.4.1
http://marine-eng.ir/article-1-45-en.html

[ Downloaded from marine-eng.ir on 2026-01-30 ]

[ DOR: 20.1001.1.17357608.1387.4.7.4.1 ]

oo OLoABS (AR )3 (533C § (DT s Slaghy) anlis § (b))

14-DHI Water and Environment, (2000),
“EVA Extreme Value Analysis Reference
Manual”.

059, u‘b)l)'_?" OYAD) (ool ugildl Lo 55,010
."Qlﬁl sl o Cur SSE 4 zge g 0L o> oo

oY

L.S)L"“‘—l'\"’ 0)5)_>" ‘(\“/\f) 5‘5~0wayu‘ ‘5].0 )S)A -\Y
5 0o s psm B s B3I olnl sl sl
obee by

13-DHI Water and Environment, (2000),
“EVA Extreme Value Analysis User
Guide”.

IFAY oo IV 0)lass /oy lom Lo


https://dor.isc.ac/dor/20.1001.1.17357608.1387.4.7.4.1
http://marine-eng.ir/article-1-45-en.html
http://www.tcpdf.org

