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ARTICLE INFO ABSTRACT

S ol oo R [e R RO Lo | N SelU[ple E[o]gH Ports are the main routes for transporting products

around the world and play an important role as the vital links between land and sea. Also, they act as
gateways and linking transport corridors, and enhance trade and communication. Marine and coastal
environments face countless threats, including pollution sources, oil and gas extraction, tourism,
overfishing, invasive species, destruction and loss of habitats, and climate change. Each of these factors
imposes the highest cost on Ports and Maritime Organization, which reduces the financial performance of
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the organization and its profitability. Since financial performance is a central issue in all organizational
analyses, risk management is necessary to reduce failures caused by various risks that lead to significant
financial losses. Therefore, identifying the environmental risks of ports and managing them increases safety
and, as a result, effective financial performance and increases their profitability. . The purpose of this

Keywords:
Risk Management

Environment research is weighting and prioritizing the environmental risks management of port equipment and facilities,
Environmental Risks of Port operational, human resources, pollution, maritime transport, natural, security, and rules affecting on
Financial Performance financial performance of Ports and Maritime Organization.

This research is. mixed data in terms of type, applied and developmental in terms of

purpose, exploratory research in terms of nature, and survey in terms of data collection method. This study
is cross-sectional and was conducted in the years 2021 and 2022. The statistical population of the research

“Corresponding author: are certified and experienced specialists in the field of financial management and health, safety and

< zad.fathi@iauctb.ac.ir environment of Ports and Maritime Organization. To determine the weight and prioritization of
environmental risks management, the fuzzy analytic hierarchy process technique was used, the opinions of

orcid: 0000-0002-6069-9023 12 people was collected with purposeful sampling, . Excel 2013 software was used to analyze the research

doi: 10.52547/joc.14.54.2 data.

dor:20,1001,1,15621057.1402,14,54,2.8 The demographic characteristics of experts showed that most experts have a master level of

education, work experience between 21 and 30 years and the position of head of maritime safety and
protection department. According to the presented results of weighting and prioritization of the main
research criteria with fuzzy analytic hierarchy process technique, human resources risk management with a
weight of 0.313 got the first rank and it was recognized as the most important criterion. After that,
operational environmental risks management with a weight of 0.219, pollution with a weight of 0.138,
natural with a weight of 0.118, maritime transport with a weight of 0.090, security with a weight of 0.064,
port equipment and facilities with a weight of 0.030 and rules with a weight of 0.028 were in the next

riorities, respectively.
w As a result, in order to improve the financial performance of Ports and Maritime

Organization, special attention should be paid to environmental risks management. When the Ports and
Maritime Organization identify and fully implement the national and international requirements in the field
of environment, it can integrate environmentally friendly processes and reduce their pollution by reducing
environmental risks and in this way, simultaneously improving its environmental performance and financial
performance. Also, by considering the training programs for organization's employees, increase the level of
their skills and professional knowledge and thus reduce human error.

NUMBER OF TABLES NUMBER OF FIGURES NUMBER OF REFERENCES
6 0 28

oY)


http://joc.inio.ac.ir/search.php?slc_lang=en&sid=1&author=Fathi
http://joc.inio.ac.ir/search.php?slc_lang=en&sid=1&author=Minui
mailto:zad.fathi@iauctb.ac.ir

Z fathi, etal. olKas g =8 Alf;

(G p oo g Sl pole) ing} dlio

$299L 50 9 yobu (lojle (Jlo 8, Slos a0 Janmoow j (S y o o uucadlgl g (D)9
"ot Slipieo T i I3 g ]

ot e e ST Sl o555 w0 s Ay ¢ i g ko 09,5 o 550 spmeadls )

ot I oMol ST Sl 555 0 s ol st o ko 05,5 bolis] Y

el e e ST SISl 55 p0 s Aoy o inio oy ko 09,5 o bsliw]

oS Alio OleSb

St 0oz ol 5o SV game Jil g Joo (ol slo s ol BEETSINCE R TR RIS
45 WS (o0 Joe (2laojly e atile izmen S oo Wl mie (BB by0 5 (e (Sb> Sladign Lot
L ol s 2l)s ot e aand oo al 8l 1) Sl g &)l g W |y JaigJe (sl e
SladisS Wl deo a3 G 5 S glpl (ool plie aloz il s lad o SiiSaags Jelse
app i Jelge ol 51 Sosm akies g9 (ool DLt 5 Waollins ) (28)0mm3l 5 0 5 e les
AelS ) ol s pslagm 5 lojlw (Jlo o Shos (S 50 S WS o S (5,5b,8 5 0l lejlo 4,

VEOVAY il o g b
VECYIVIVY s sb b
VEYIONS oy Gyl

s S e sl gl (gla o soles o ol egie Lo 0 Shos STl ans e ieels o3l
o
L

Flo 8,5Les it o g eal il38l carge Ll 0,5 Co w5 yols g jlae sloacSus, ololis
" P . P T . - 1 o [-a PRI L ;Ia-a.”bcw..o [FYS )
S Sy Capds Gaaglsl 9 (23059 Fol SReshy Bae (il ply 09l o (559105 (Rl s A S i i
sty Jiigor ( San VT ol mibie o Slkos ogyoty Sl 5 SISl wol308 i s ago (sl o 2Sles
el 63,5059 9 ks plesle (Jlo 3 Shas pr (ls8 g (el (reb
wsle 1ol ¢ glanwgio (50,15 wBas , Laijl Bl wols ggi il ol e HEPSVIRAD)

sladle j 5 oo goi 5l andllan onl Sboj 890 .ol ctolows dmosls (5,51,5 B9 Lasl g 3LazS]
9 o o pae 859> ;0 au il g 0 laastie Guiod (5 kel drel el oos plosl VEY g Ve

Jgts Barayg®
P4 zad.fathi@iauctb.ac.ir

S pe §aCaglgl 5 (g e Hskaieds e (69,550 ,0 g ol lojle s jlase 5 (Sesl (ilags

SloolSy5 aiaban (g T diges bsy b g3 ol petliads alos 4l b S5 3l ¢ st e (slacSiy, orcid: 0000-0002-6069-9023
- e ) T e doi: 10.52547/joc.14.54.2
A ool YoV ST 15810 5 51 gy slaosls Julo (sl o eoliiasl (U1 51 545 VY dor:20,1001,1,15621057.1402,14,54,2,8

EMand oo glls (L5 i 45 ol ol plaase S5l icares @L;;ﬁ
b aiten (60,55L,0 cblaz g (ol I8l ey Caan g JLo Yo BTY e Al (il 358
o pae o538 (ol pealides Jlod ) SIS L eyl (ol slajlae gainiaglsl 5 (20059 s
Gl jleae (n Filoenly 5 )5l Caws & gy O 5 B ) gl &5, MY (50 b Sl S
YA G35 L (SauI MR G55 b Sllee (asmean ) slocn ) Cupoe o g ol 5l o 8
Dlagsls 5 DUl Dligers e/ FF 39 b (gheiel /280 (35 b 2ys Jigda> /A (35 b (oxbs

il 18 san slacaglsl jo 1o YA (55 b leB g oY 39 by

Copde 4 Camlioo 63,5k ,0 5 olu plsle Jb o Slee oo jslateds caelyo
o szl g ololis a4 69,80, 5 joly glojle a5 Sloj 098 oy dx g S jdaisne LgLas&..w
@ el GlacSy, Sialf b wlgioe S pladl canslaze Ay Malliwn 5 o oLl
38bes Gisbin v 3o 055 slaSosll S 5 el bS5l laanld sileaz LS
sl hisel sloasyy (28,5005 b ppizman st 09 | 955 o 0 Shae ploje 5 auomecans
SeolS Sl glallas ey o ao Goldl 1) (Ul glad > mils 5 b lge maw (lojle LSS

(F)


mailto:zad.fathi@iauctb.ac.ir

Z. fathi, et al.

ollKas g =i JJ;

b

5 o gljle Jb o Slee » Jise (Jamelan) oS,
D3l 5 s0 (69,5l 50
o9 S (Pl g doniin

e Ol ¢ gy Aoy (isu jo laol (i ol (o
O § sy ol (G jla e Sy Co o pgas o
w‘ R 43‘)1 J"Q5)J 6).'4: ‘S)LA.A

OB Y3 Aoy

(&)

doddo

ody 5 e Sl 5| ST laglaslo oS (55950l Analr o
BY TR NIRRT Y- PRUEL P 9] INPES PV B JE S 9
g Solbe bl jlday canjlase g anl> slp s
2 glesls w5yl qolyz » oSl BlKisn 5 Gule> oalsd
Ol b3 gs8y Jleiml b el getts 85 Cwna g
JLA..}‘ )f.uL..M.v 9 u...v.]aﬁ‘m.\.c 6..'.04.1 ;.im_:) 3)‘5 ‘L’>L..>| 9O wd
L a5 S oo ot Sy Az b o yoed ol a5 58
e 2 Sl (See Sl Glie g g9 4z S e g58
2 Sl Sew 1) dasrecang ) gloasly 4z g 0gd e
5 ol Glojle ol gaiss dalllas 5,00 lojle [Vl asls
5 sl gbile gcdsin 5 alby 5lcwl 69,900
Jheblis gea8 by g banle Al (oo)pb)e
s )3l i (Sogll b ablie 59,8 5 oy Dl
SLoilS wzp oS g (2B 05 )l slaylis &S
Oeizmen g Glojle Ol cov slac] Sagamme jo plate oo
5 ol lojles 5ol s 3,8l Lawss (gloyss alsn (slaiuls
2l (Sodll 45558 (azgi 1550 Slansa Bro L) 63,6,
Ol b ablis 4 5w (e ao) |y baygliss 5 oS 51 26
Mol slesS szl @ calie by 30 slaailss,
(MARPOL 350uilsiS) Lo iS5 51 86 Sogll 5l s 5ol
@ 00y 5,8 sl giS ) SE Wl slge 5 SASL daally;
62k 5 ke plejle bhwg 5 0gdise ooy hexs ol
(5 slaabl (2byd JEsdem 03 o 5l 09l oe o e
Wy 4 e b aS 5 golio (glaalSul da iS5 s
Cgmme bys (Sogdl gie ogill jsbar &5 o9 Sluls
ol e @80 (B3l essleSl (8Ll s pslaer st o
s der 31 2 s Sooll 285 s g 9o Al o
olosle bage Lo 5l bl culds sl sl obje
L ablae Olppss Cawlioo losle () 5 cnl (69,55L,0 5 0l
Ol ol 50,5 el aSlxlyl o oS eald | e ol
Olosler (Jlo o0 Shas 90 sl (o) GloSin ) S e



Z fathi, et al.

OllKas 5 i sl

5 adss 100,55 wiile geste glral> sla )l o adis Jlag
4 (Sopd lacewD) )b Sole (e ,unls Adss /5L
oile edlgese 5l 56 adis les 5 b,alS dealgese
aiile (2 )5 Jelse 1 bl 31 slaalgame a5 b
(alralr Shuzs ohs b lesol 5 des 5 Cogb) o
SgmaS H(AS oo 55,0 |, Sludl Jelge a5 Jolem) Jad wolg>
ol aibe oY Slpgan b Sloas wlge 09 SEL) mlo
pol 5l Sleidy lp dodudizr doaSl &y wds bl
Flo) Jloeyi pgorte Ol oml ok o a0l (ol
ob e il L) (el LML (mlie 058 L (Bl
aiile o eloinl by cwbow Jolge 3l b ollus b o5b) ool
5 el SMpinl) Jbo f(ollas CeagSo eolondl colatel «Kix

Sy dy olin (50,55, [f]),Kea 5 Abdelfattah
53,5 ke (928 (5)d ;9 08 Lk Coiel Sty L)
G bl 5 ol cuel oSy, walhe pl e
eloss bawsg) () 50 b (g yots Sl 4 ol 1l Wil s
oz Wgazme o () Kus (5,505 «(55mtsT s il
(Wgors &b oo | 3l8)

Shles S, Jlss sl 1, Jow [6] o), ea 5 Nguyen
ol 3w s (2hb o pls Jigder laptan ol
a5l Wyl ol Slles s jlaxe slacSuy, casdlas
255 (ol ) 256 slalhas) Slbls )l 5 Sledbl g gls b
(o Cardg b (olI6 colatel Ldoas o ibgs) Jaig Jom 5
Sopde g Sldes taibl /jam 5o Bl JaigJo b 5)90 %2
G colelie bawgs b oiaS b balgase cidss (Bl coen
Jig e i) bl N a4 ol [oobocans;l (b
Sldos jo @olg> (b, @lew (el (lislay) S5
GV 5l b el Syl slaslygy, Wyame olrals
sles La> o ais (bl (655w s s asle) S as
b 95 9 by o Sleladl rasloads (5, Sws

Sy 58 Shasl slas g Judow a0 [£] )] Sea 5 Aydin
JpSed guS ys et )l o8 olewd (Sodll slacSay,
tobond (S edl SlS )0 dgeste i 1l Wl le oleond
sl ¢ glles glas cOlyged ol b clal ool

(%)

sherotin ) Slags dalllae 4 [Y] e 5 60,5 (595020
O adlhs cpl o aiBby ancele cdgs Ml
b Camshone Glp o Gla SauVT 5 ol slacullas
ol gy oonldl Sl S aile o Blas sl oad oyl
SLcled dnngi (w2le sboisS (Il 5 Fye sl S
oLl Jhs 4 g bys b 5l il cblis ool 5 peio
Glocdss wazr hmecen; iy Sl gan ) g5
Nigd oo Cgmne joiacelo
Sldes j0 S, Jalge aallas a0 [V ol 5 paie SLS
5 oolil b o (iS2s gla S awgi ol i g5l 5 Al
5 oslizal b s ol 4o auzsls,, Fuzzy TOPSIS s,
2 Sy Dby V0 5 ol Jlee cain 5B S s,
Sl Jelse 5l Wil le a5 wilad Gl iSii gla s
S g (S ol (LS sl o3Y 5 B 355eD)
5 bl (GYsb )5 Sl Jdoay saS &z b
Dl & (2P ) heme Jelge (LS susite Slalidl
4 byye Jolse ((Gp 5 92 5 oLl b)) cwsliah 592 Ll
S| 9, ts0,8 cblas> Slpgas 5l SISL solatul) e
1l 5 s Slilas 4 byyye Jalse (55 0
@ by Jolge g bshad o)l 5 joond 4 barye Jolge
Sllee @y bgpe Jalge 1 Jolsd 5l 5 Sl 5l cld et
Olis Sy olge i, @b . siS b Y Tile
Gt sl 5 S il 5 Y Iiedle (Ll Jalse sl
S gla i8S Sliles (o oly oy 50 (n ISy Jelse
Jig e ollee sl [¥]5ea 5 Nguyen
S8l JEs e Slles slacSin ) is)S adlllas 1) (6 20lS
5,L,0 p3Y Sledbl 55.08) Gledbl o5l il ,le mgh ol jo
1l e g b yll 58 il sladlgems wile abgy o slaolys
Lelse 5 b Slalial aolbls )| 5 Sledbl g5l g i
S b IS Ly Sl gt s (el ol ¢ ]
Lol bl wile () Lelse Jodoay a5 ol Sliz
Coial L tolndl 1o o &y w6, b LS5 claladl
@ Ol piifoliwl fulasl Bignd 4 tgylol wly Slay i ¢ 6yl
I ocblis s U (Ol jhe 5 bowla o i o
Soi sbogyliw pln jo adi blag o b ynls dadsese
5 ke 6950 bssss DLl (GElrB (g s wiile o S5
4l flog (o8 (al) 9355 (B (Jhig e Dolg> tpaye 5
g sl dadlgeme 4 (Sopd Slodo (JBg for wnilp 5o



JOC. (14)(54): 3-29, summer, 2023

1ot o oyl fuas D F &ylais NF s 5 muwlishy_pogiled]

35005 dspgl it o ol (OLb (B g 0e) (S5
byl ((BBL il S (gt o (ploond Slge i
Sl Somdy (JBgJor S0 (o9 sslazil (JEg fo
Ol 0gmeS (Gl 0 (Rl Wgeme plral>
JBgdex Hgilnl 5 (SLyhs slge (Jigfor 5,5 slojome
W S8 ol (g jlame Gl ;) dleay

ollee o Sodll slacsies, [VV]Chen and Rong-chang
S5k 3B 505 seed 1) ols Celae gl b ois
cotd j o5b Sosll (S ad 3¢ cmle Uk YIS
25,5 53 phae cladlgame cuti g b iS5l Cs

Sl aecns; S, 8,650 [VY] L Ken 5 Cheng
lss bl o Ly cboblee pl s b oiS Ly ol
ol b 28 by ol Sogll wanllas ol o 0is,S ek
Gt 5 delusl sz Lulpd Glosiil 5 (555w iT Bol> ol
Wol> Lo ,0 515 4 ol ooVl cuis § SaS o
Slge g gy Culd (S 8y98 S Sl (S b5l g alSCl
ol mlo olons

5 wb,s sbdsems Suw, Jubow 4 [V¥]Gou and Lam
Iy el Gl gl § szl jon odee SYNS
Sea) 2l sledgee Jig o slacSinn ) (b L
el g @by o S, BB S, (g e
S (S s S5 (IS 3505 i Glles slaSin
s LSS Ol 9geS W Shyls olge o
250,5 ole 65,6 Sllaiel 5« Jaig o>

Lon sl cleladl dnje 5 S, [VFIL e 5 Yang
s shme oSan; 23S b)) 1) lgagol i DIk
Slaplsh § Jow (plopgot Sless Jols dalllas nl jo 50l
Copde g eNjeo w00 Dlucwl 4 a5 wils Zlgel wuls
s Jiig o> lacSlep; S

il slaabl o |, jan S, Cupae [VolPallis
85 @) Sl jon 0l aailly GlacSun) 59,5 (o)
dom 3 S chpnd 6,05 e sl sllas (0D (58 (et
NIy iy (dgome S g
S8 jLasil) cenyjlame (VT etle (ol > 4 loniill 590 25T

4 e
(Sl Oyl Gl aeps wemsi b S
b 5 (ool (GPlnd Oplee dpudluily)

aY)

las (Dl S ol 5SS gezme JBg fo jo Sl
1l yke 5 Oelsd (50,80 Cale, s UL Gijgel s eSS o (Sl
8)lys (2L £ ol Sap B 953 1Dl I (1392 g
5 oolial £ 5T aylin /50025 £ BT 0yl 100 ,l0gS5 g peots
Wenlgl s pF Ol b Gl e Sligzs
Lolaz 5 dlgeme dlezil 5 oo 5 tcwnliel suncas

Sly Smle Soidl Sany byl @ [VI)Sen 5 Gunes
bl Gados jo joln el oS, s,y oy ol
OS5 oLl deygilnl cs by Coel S 3l Wil e
9l 09 400 SleMbl s 4y (2515 eyl oo yias)
sleanl b 5 by, dacuslw meol Gl 1olp)5 5 5il!
g anl do pielas pais glois,a (LS by gl
oy 35008 opby oK) plp 0 Odged slaass,
OO S 16900 Elye 5 SINK 5 sl ln Sleos
slacslon; ¥ ((Jowp bwg SleMbl (655ld plnns joiane
Ryl ymds b o) Sledbl gy5ls Sligas 5 (Sond
b aS b el fuile, caml (UMbl g y5ls Sligzs
39:3) Glojles ¥ elapias & W)l (g s oy (Sl piasns
(b S sl STy sl (BB Tl 0 axly b

LM o Solel g g9 b Jubow 4 [A] o) IKan 5 Kwesi-Buor
Sl ) sl p ol Stuad g 500 S Co poe
(859t il 5 Wl le aalllae (l 5o ol e jlagme
«Sbylaz olge b b o (23 (rnits 5 4 e 08 )2
Coio n glal Sl ol 9 oYl ol
by Sl 5 Glas

Gomde S, Copde Jae o [0 Kes 4 Liu
S, 3,8 (b SUiks YIS ¢lp ) o0 Seiad
sl siS Hlwlo e aslllae cpl )0 008,53 ol (g jlars
Shbee glalas (oi lb,Sb 5 SBks bV o>
Sy s Syl 5 o5 (b iy 2SSl
VS 5 Sl ()l CopaST 5 50

3 Sy Cupde slaglly Vel ses 5 Vilko
ol S pen |y ez b omel sbee s
Sl 50 latanlw Dl yhe (509 pabn iy s
Srdouwl olsb golatdl (i Al (goladdl
(JBgJor 03 bl (ol (5 25,0) Sz Dledbl ()5l
oty S5 NS Saaslol Slladl Lo o Sedly @ols>
Slolgl 5 Ol pis sl p) lcodgame G5 Ll



Z fathi, et al.

OllKas 5 i sl

et glocew] Sl S @lp Mallon o)k
sl 5l e el e ol b s anesls
Sleladl 3Ls| 3 b3l ol Cawjlase sl ks lacansg
Sbyks ogill el amecaw; b))l 5 bl
@ ONped 5 Slead S Ao Gedie B 5 Sebise
Jolss a5 cnl ol canlase l cblis jghaiedy o oiS
o394 o3k 9 O3l Sedatend dadilons 5 Shgw, Lo
I¥]ogs oo da iS5l o 45 g pe S jloe
I Sy o e T
s ol N\Vlogs o 12l 5 (>lb 039 Claal § Lae
ksl DAlaes Jles julw o SYgame sl g Joo Lo
aile 5 Ll pee £28 L)d 5wy Sh Gladisn dliew
Oyl g Nam 1) Jaises Sloyrae &5 9S00 o (2loojly)o
Sl o9 egyenlyl DNAaes el 1, wlbls)l
937 daml plea Sl obye (Sogll 5l 6pSsl> 5 60,k 50
IMO= ) ol lesle Glaal o Seee
N Iv-le o3 (International Maritime Organization
docSi, b o jlas o s 10 gl S 3 mlis 5l 6l
00 S oy wolg> ol T Glp powsS lasl glea
axil Gbil ( Medlone JBg e Caro .l oad solitul
(FSA= Formal Safety Assessment) (o), s=2! 2Uj)!
Iy al oKy 0,509, 4 oiaSTy 0,50, 3l &S o wed oo aliss
IMO Ja...uy u,_uw‘ ) ‘5>l.>))‘ ol o&; )LC—‘ QS"‘”‘ B

bl ey @by cenilhse I cbl> g obys e

e (s ol gals gl IMO sleas 555 a8l 5 bas i
B axgie IMO slacl ¢ ciolosl (slaasl p opdgl oyloy 5 .o

RITHIgS

P SHZF 55 e e G e, el sl &S
oy sl @il nlpedle sl JigJom el 5
ISP RTE SUESURVE SRR E-S1 | SRS G PG T Y6 WEL CRRegey
Sy b)) @ln adpin s, ol 0 (o) (Sl
Dolew! sl ciwbas g5 5 Jiig o>

olilw Jlo o0 )hes » Fio amocum ) oS <o pae Y-V
&9 ,0 9 oLy

AL A () B o Rasgh ety Sl (o0 b
» P et oS ) o pae a3l YY 5 Lol

A)

6[.00 KLJ-«-MJ sl.l)d wi;.m.t T n.\.h.\.w 6LQJL1 ‘ul§9.'a 5L®O)’)J‘),uo)')
3,5 e (s b 5 06,8 lelu 5 YL
ol bl 5 asags adllas 4 [V#] ), 5a 5 Chlomoudis
G Bie> ) Sy Cupde 5 2l wsie sl
SeilSe Sl Syt Sludl Jele 5l 36 sl 53]
G SELSe g Coel 4 by slacSin) on cSlay;
g oly> b oo slocS ) b L 1 0L sloSs,

S0 Sl 5 S5l sl

o935 G Sl Y

ol il jolh Sy Copde g S, porde (siSu (pl 5o

Sty poeio V=Y
Se)y Jolss g bae; 055UsT slags,sld (938l59, b,y
Sy Jalse 515l Iy 9y5ls0 2925 4 lio o 1) o
Jolos (99750 aziys vg wiile oo (b Larzme )5 lizren 1203
boe GRIP (Sewy Bl e Sl S
G el Jl az 0 S Copde s Sy (Jdomend
s olnoe Logas daglojls sl 65550 5 obes (5590
s YU liebleae gl L lase j0 @S (g by el 0uls
Risk) S, [V ]9, o0 0,aiis i slaolas, g48y jUamil alax
S S b aRh &5 Seboe aBF a0 wild Al
L ool Copndg 5o (5 45 o9 9,5 15 ogllacks s il
el posdle Conl ] Jlazml b gllals slays, Bsill avie
G5yl sllasls Sl o 5 Jlais 5l s lne S
Lanld b oolge 31 6l She b Gl s‘slsgj.lod._a ol 00U
D0lsgs conl caly osill jsbay canl (Sos 45 395 Cay a3
RPN SV ORI L P S NOA - NESS SORPRVRCAIY
s 4 D logie Colhsl slasaly b @l @ e oS
syls j9p 5l Cales a5 cwl ooy Gl oele aass
55 S ponl o Sa35lsST 5 solamdl Vo & laacens
Hollipe st oMb sucld dlieay 6,0y 3l &5 b b
2 sl)lpl &l 5l el g (Hgo 5o 098 0 0l Cenjlarme
9 b i 5 S5 slacled ) S5l sl Las]
Sl olpl 4wl Ko a5 WS solaiwl oMo cow
@ azg b osd e K00 (G)dsd Canilme 4 pSeis
Sozg ol 3 golatdl 5 )b slacJld 85 5uS e



JOC. (14)(54): 3-29, summer, 2023

1ot o oyl fuas D F &ylais NF s 5 muwlishy_pogiled]

Jbxoy oS

Sub-criterion
code

o Sdos 1 yigo gbo)lroy )
9 39 plojlw Jbo

ST P
Sub-criteria affecting
the financial
performance of ports
and maritime
organization

)Lﬁ.uu .\S
Criterion
code

Lol o
Main
criteria

employees (fitness of
knowledge, skills, ability,
or personality traits with
job)

H3

Senior management
positions instability

H4

Q).ij.o.c @L:))l 'eUa'J
Performance evaluation
system

P1

Sr5 )l g adss 5l sk (Fogl
Pollution due s wlivie
to the unloading and
loading of petroleum
products

P2

&b olse Jo 5l ol Soll
S lasgs ald & 90 con
l»

Pollution resulting from
the transportation of
toxic liquid materials in
bulk by ships

P3

5 blaxsT 5l ok Sogl
)lf Py C‘ JeSow
Pollution caused by oil
and gas exploration and
extraction

P4

Loy cds 5l ol Solll
Lys jo b ons
QOil pollution by ships in
sea

P5

s a0 dlye 5l Jol> (S
la, 55 Bud suis
Pollution resulting from
hazardous substances
packed by ships

ST
Pollution

T1

Cargo dsemo plral>
handling

T2

4 SU ks sV L fo
Transporting sk
dangerous goods to ports

T3

SHlKe Jilug 055 b 3908
o= 9 2lralr Glp clin
B
Lack or absence of
suitable mechanical
equipment for moving
and carrying cargo

Jig o

by
Maritime
transport

(%)

A Jgom jo b olels 60,5L 50 5 jols lesle Jlo o, Sles
] 00 43‘)‘ Tyt 6L®ua.‘>L.u)a) 9 LQQADL..;

gl (Jo o Slos p Fio Jrxoon ) (S y Co pae ) Jgus
9Ly 9 ol

sbreyyas

Sub-criterion
code

Sy8des p yigo sboylroy )
950 glojlw Jbo

698k e
Sub-criteria affecting
the financial
performance of ports
and maritime
organization

o 05
Criterion
code

kol jlso
Main
criteria

El

“oeile 3l STz slge cois
Sy Dl 9 YT
Leakage of dangerous
substances from port
machines and equipment

E2

a5l 5l e Olisie cois

(gl 5 s do 2125)
Leakage of oil
derivatives from vessels
(ships, platforms and
barges)

E3

4 ool 5 Y Tpile 5
ol bl g wljapzs

(Byots 3 3970 sl 1(55lo))
Failure in machines and
damage to ports
equipment and facilities
(renovation, resupply
and on time)

‘Ql 3 . ?r'.'-’"

9 LSl
equipment
and
facilities

o1

Port ,sls slaabl g cslo )

infrastructure and
terminals

02

Sl g Ak s (2 Ple
Technical issues in s au
port design and logistics

03

o7 bulys 4 bgye el
Safety related to weather|
conditions

Slles
Operational

H1

(sigel i) Ghisel
s L b igel cenlis
=0y99 3l plejles Glpae Jliewl
Education (&350l slo
(educational needs
assessment, fitness of
education with job
needs, organization
managers' acceptance of
training courses)

H2

waas obly 5 Ol (il

g el i) SIS

b sass slaShs b 2Uls
(Ja

Knowledge, skills and
specialized abilities of

Sl @l
Human
resource




Z fathi, et al.

OllKas 5 i sl

Sl o Sles p f5e il oSy nipee ololid
ghe 53 GRegh dian 5 B Sl (0,5L 0 9 ol lojle
b o)Ll iy (A5 50 Ll 5l (oS 4 &5 0l K550 Gl
5 odbColandes aslas d_,)b)l ozl sl 8 )lge o pups

2 ileisng 9 (2l S Shgph
s, plbd shiea ol ey
(,5k,0 5 ol el (Jlo o See p Sike (s jlane
I e Sl 5 bl oldlas 5 eslizal L

o

oSy, bl 4 ool 0ad zlydel ety Sl
5oeslatll bocmizmen 0l aBl, ol hasecan)
P S op & e 5 plcdld (Slae lasus;l
sehiear o ploll cul ead goyebye g ol lesle
0 AT o S Ui, 5l ] Pl laSy, gl S
S, 5,L,0 1) 05 o b ol cawlez )0 lanss 5l 4
50 O8] ganaib L glhe Coenl Sla o g 0ad olulis
Aol S lo (o5 L3 B ool L3) cusal il o
Sl Cupe 55> &260L g 0y plaasie G ol o)l
(3,5h,0 5 ol plejle Cumlaze 5 el cblage
e bl (et plel (ol gt jan WY Jals
5 ol gl WS ety (i e (I s
SlocSn; ancugdl 5 (23055 sokiear aiies (ol
S sooslys 5 ol sl o 3,Shae 2 5o (i b
Fuzzy Analytic ) &8 (o5lpealade Ll ol oSS
“diges b9, b g ol eolaiwl (Hierarchy Process (FAHP)
god sl B 3 5 a8 VY olaws ((golad i aiedan 5,5
S 79y Slaalie p (Gie Ghagh delidwy aiad oLl
moglad o wl cwler e B, S heal g B gl aS
LI CS TR RN CEL S v 9% ] P P S SR B W -
Lo 3Ll bl sy sl IS5l &5 plisy omsls
S8 (lealades ol anld ) debits oSl 4 4z g
of @y sy 59,850 5 ke pljle B a0l &

(FAHP) (631 (o5 poddndin Judend 058 (59 .
e SO (Sazg Golpealil LS5 b oolel AHP 51 Gun
oo L SesS a4 S gl eadganaidb il b
Cs 4 fadse S0 b olen b ol polaisl 5 ol s
g oduzry (glalincs Tal o AHP (ol nlo 0 )5 oy caws (6 i
e &5 a0 4 pshe Alds @ 1) o )laeais

(Y+)

S 5dos y yigo b Loy )
9 30Ls ylojlw Jbo

69l e
Sub-criteria affecting
the financial
performance of ports
and maritime
organization
555 Cot S las slgs s
e el 5 asile ¢ grbo (SLML
adelo g L0 S (i 1,
Spillage of hazardous
materials under the
influence of natural
disasters such as
earthquakes, floods,
landslides, dust,
lightning, etc
Climate _lsaq0l ol s
changes
High &5 @lels 5o YU sl
temperature during
working hours
Political .l S5 o
instability
Port assets ,sb, ks

(plily) (5,01,
Vandalism

Jbxoy oS

Sub-criterion
code

B PETINLY
Criterion
code

g5140‘ )Lg,&o
Main
criteria

N1

Natural

N2

N3

S1

S2 s o

Security

S3

e @l Jodljgs 055
oAb gl les
Lack of executive
instructions regarding
the approved rules
Sl g g yuiled o9 Blad
0Pl o 5l Dyl sla
Lack of clarity in rules
and different
interpretations of a rule

R1

R2

Rules ¢yilgd

OB szt (Jgte g Slas
Lack of clarity of rule
enforcement officer

R3

«s‘“wu':’b

5 ol wdan Ll el wsls g Sl GOl ey
doosls (6)910,8 gns Jlaisl ¢y BlasST woale S5l (slanmgs
S Al ye 90 a1y gl (al Al 0,505, el il
e $oll Sladelo) (oS 5 (alas 5 55k Sl (o)
Sl steS Jidu 50 el 00,5 el (A5 Gate doliiow yy



JOC. (14)(54): 3-29, summer, 2023

1ot o oyl fuas D F &ylais NF s 5 muwlishy_pogiled]

odds odls HLas ¥ Jgao 0 2oy slrawslis ol sdie 531

[YAl G5 oo ¥ Jour

(,m,u)

Triangular
Scale (I,m,u)

38 slasl

Fuzzy
number

Linguistic term Sbj Mol

= Extreme  cuwsl o saladlsed
unimportance
6_1 57_1 O hm,.a.o ).g'.:Lﬁ.n
Intermediate values between 71
and 91
Very unimportance cuwesl oyl
7_1 5§_1 O hm,.a.o ).g'.:Lﬁ.n
Intermediate values between 51
and 71
= Essential  cwlu! connl o
unimportance
'5'—1 5§_1 O hm,.a.o ).g'.:Lﬁ.n
Intermediate values between 31
and57!
Moderate tusgio ol o
unimportance
§_1 9 I O h.w,.o.o ﬂé&o
Intermediate values between T
and 31
Equally importance ,l, coaosl
33T o bwgio polio
Intermediate values between T
and 3
Moderate importance tuwsgw coussl
g 9 § o h.ws.'«'.o ).idlﬁ.o
Intermediate values between 3
and 5
Essential importance owbw! coes!
7 9 5 o bwgio polie
Intermediate values between 5
and 7
SyA 5 Very V|t_al S sl S
importance
9 9 7 O g polie
Intermediate values between 7
and 9
144 5 Extrem(.a Sl o0l 399
unimportance

AIATATATATAN

VANANY

VIANIYAF

AAALATN

\AVATA

VIONFANY

VRN NY 3-1

TAANA 2-1

Yo i

IBA 3

Yo 3

TED i

YA 3

YAQ 3

Gilwaz LSS lp gwain Sl Sldas any A>pe o
Sgdboe 48 S e laasie obss sledwslis (Integration)
Ol gilwaz LSS SaST ) ool b ddie (651 sae S

D9 oo Jod oy sae o 4 5 &g eddgaiaz

l+4dm+u

(YY)

4 g polie Gl e Sl oad S5 pate paax
el anlp N e o ases jole 51 Ss (slacgera
loabiay cuile Game 55 VAAY Lo ,o ) o5l ol ealils
oD 5o [YY](Pedrycz) 52,9 5 (Van Laarhoven) o352, 5
aox3l AHP oMSiw g cins bl 05 K2l 4y
SB35 (bl coxbdpoe dacglas Jolewl gun i
Sty Sl SE S (8L Sl 5 (295 slageliie
S Sl (oot BT Sla o Pl () 2 (e By cnl S
(Triangular Fuzzy Numbers (TFNs)) ke 556 slasl o] o
@lyye IV¥lwsn o iRl (g5 loamlia Gujple 5o
potie olxiS b1y, AHP 5l oolanad VY150 00 5 992,V 0
S et (g5 olael jleoliiul b o3l (slracgaze &,k
sobar 1) 536 Gleacgene 595 [Y¥l(Zadeh) ooly wsisls
5 (=5 Bun b s pSpreds Sluo > (slp o Silots
Loablie ol psede cnl 05 (Bpme lumbdpae 5 pled
ol Gladl S laebleas ¢ ploal 51 30 glacoaldsac
Slpalades Llog anld 055, AHP L (5506 degaze pliol
Olme 2 SBLEs (59 et b S dpd e aSls (5
ol s oo &) basy 55 5 oL oy dlal) 51 5580 Jaoles
s,lnl o aS (B0, S eal Coxlad A0 wad o ol sleol
638 olael gl ad 3 Ly o cawl oul Bd> Jgexe AHP
b mly cimogs o (Solw Jdoay FAHP (15, 50 el 2k
FAHP 5l oolatl b o0l pl \2igd g0 oolaiwl sae aw l oolaiul
e B olael 4 (B8 Sl bug (Sby slacglad
odd (asilejle (31 (g5 dlie G ple y0 45 090 o0 Aoz 5
5 eolaul b |y FAHP sspae [YOl(Buckley) SU daaes .ol
02 ) ey dojlre ()35 Al (gl o pin (Sl s
@53 5 Comt (33 5,8 ol HEW T ol Lasg (538 Sl
5 candllas ol o LYFLS S las (st Cnguome FAHP 5,18
Col 03ls anwgi 1, o1 [YV](Chang) Silz a5 FAHP s,
A oolaiwl e (658 sae 5l ags 4y g0 duglas (gly o eolaul

IYA o5 2t Jilie (558 sae sl cogae b

0,x <l
x—1
_l,leSm
“M(x)z -Ln_x ")

m<x<u
u—m
0,x>u

I<m<u ¢ M = (Imu) ©jg0a Sl 558 sae )l jo a5

dae ,» 4 oddosls plasl Sy sl psie .cwl ouls ools ylis



Z fathi, et al. olKas g =8 Alf;
de;l)JartmtEit —— iomple o Jlade e (De-Fuzzing) el 5l e
2% 09 2130y, vy | ooy | 00 F Y T . c.

Marine Deputy Master 41-50 Basdley iy onl wedies dmslxe Sl 2 gwais (Sl

POt o osee] 51 30 y. vy | obeeddsd | 72 6 0) v 9y ool p 1y bajlas b laasls (459 ylaw ,» (Normalized)

Deputy Master 51-60 ] B . 3 .

5 ool 8,00) st ‘ng())o AR (0 uLAAJ_’ ‘54.&4.& (AHP) @J‘)AM J-J.?u M‘)B

25 o bl o ) 5 eslazwl L (CR) (Consistency Ratio (CR)) )5 ks o

Head of  |21-30¢. tyy| o-bedost | 760 ¥ v s
maritime safety Master 51-60 Dgisn (s ¥ Aslee
and protection
department

Siyelipy Coglas 1
Deputy of 1120y vy | o= | TrilAT oy C(R=—"pr" ™

planning and Bachelor <40

resource

development

e szl 818 ) ol | Fejl s . A el , . 1 T

Head of finance| 11-20 Y+ & 1\ Maétgr <)4O 3 olaws by s ylo 83151 N oy Slade iSTas A max ] yo oS
department - Random consistency ) *sbai 6,85l (asls Rl 5 o)L

General Js ,ue 21-30 . pyy | oebdds | P bO) v

director Master 51-60 Sl ool Caw g ¥ ooz ;0 a5 cuwl eaads (index (RI)

ool Blo ey g e | sy 5 ol L5l 2 deglie e jile Bl +/) 5l yieS CR

Head of finance| ) 4, Master | 41-50
department Sgd oo JWis b axls 5g s sl FAHP

5 soal 8 10l oy

&2,k el

Head of |21-30%. uyy| o=idd® | 06TV 1 g , )

maritime safety Master 41-50 [YAI(RD Holai 6,68k by polio ¥ Jgus

and protection
departmgnt \. q A \s 4 o ¥ Y Y Y N

sien 9 (2 sl ‘

Technical and | 2130 v. vy olad@t | P BN e
engineering Master 51-60 VEL VO VEY Y WYE VAY A -/BA RI

deputy

sodiges 810l S
by g Jolgw . LS ¢ brassl

Head of coastal | 11-20 y. s yy | o=tdds# | 8- 6T " &= -

and port Master 41-50 . ) ) o B
engineering 9 dmil g 0pd plaaxie gSlileser sl Shy
department g by plojle canilase g el g widlogs 5 Jbo Co s

5 oot 8,10 e : . i :

5l cbili> ‘ gk FAHP sy (o2s5 Sluolie deliiesy 4y a5 (0,50050

Head of  |11-20. pyy | o=ds | Trilas g |V S S R PRGN RS STCI PV SR N PRPEIIRE R RS

maritime safety Master <40 OB r S gz ool G oad ST Joux )

and protection Jlo Yo B YY o g Wog wiled 398 Oeass mhaw l)ls
department

ools axwg I, o1 [YWW]Sil> a5 FAHP g, 5l sllae oyl 5o

s ylame (S Sy e gaCogsl 5 (s e (sl e
OB p3 3l g o ooliiul (60,9l 3o 9 ok lejle (Jo o Slos 5y 3o
S loyeite jldelse (755 Slalie gl & 0d clys o sl
a5 Gl b yie Glas (S colall ¥ Jgas o ol )|
3B olael Joleo 5l g 00y e 0 Dluslie o 05,5 puenai
5 ExCel 2013 3l 5 5l ool b 55 T 51 g b osliid ] il

(Yy)

cblis> 9 LS"N‘ 8)|o| u’““j) u..o.:.u ‘5‘)‘\) 9 sl u...]la_‘! 4.9.5[..»
g (69,55l 0
OB o SSlbcares o Shy F Joua

Clled Bl (Jw)
POSItion e Jb) Eduﬁ " Age E""’
i ucation xpert
Ex(si;lfsr;ce (years) p
P ch‘ u....:j)
RNE SRTS|RTEe ild 5es | Fe ol
1120 y. gy | o=dd [Ty
Hgad of Master <40
equipment
maintenance




JOC. (14)(54): 3-29, summer, 2023

1ot o oyl fuas D F &ylais NF s 5 muwlishy_pogiled]

G)U}L:“U S ) L“)Lk"“).!’.j o.js L lxoy ) ol (sl lxo
[Inconsistency Subcriteria Sub- . o .
Rank . .. . | Main criteria
rate weight criteria
Y e El
\ «IFA
: E2 ULl Ol b
99 Sl g
CR= ./-a¥f Port
Y “IYY E3 equipment
and facilities
¥ e 01
CR=/--f | ¥ vy 02 leles
Operational
\ < 10A 03
Y <IYY H1
R ¥ -Na H2 Sl gl
= /Y-
\c A H3 Human
resource
\ /- H4
Y <IYY P1
¥ <Y P2
CR= -/-Y4 \ -TY P3 il
Pollution
Y <\Y P4
o N P5
\ AT T1
2o JiigJos
_ Y 0 T2 |&®
CR=-/-\4 Maritime
v Y T3 transport
Y <Yy N1
CR=./-v\ Y - IY$ N2 Natural b
\ <10) N3
Y \Y S1
CR= /vy Y Y S2 Security sl
\ Qg S3
Y AV R1
CR= /-1 \ -0 R2 Rules (ylgé
Y AR} R3

il (Ji5 g b oo mls
Jsl Caglel <ITAY 055 b Gladl mlie Sa; S s )
g (lBl sl plojle ul glnoe nlplo 0,8 s,
cslie (b550l slaasli (LS, (lad > tils g ool
Ul g O)lee ls a5 SS9 LS 5l g w5 s o
WS s ez Wl plesle cpl slasd diesys Iy Y
38kes 5 (Bl il p 3,3l Jalse 51 S 1
Sl qilie e el ol o] iy S olojle

(Yy)

0355 (oo 85 33l (GlaolFus w5 g0 8 L Y e, Gl
Oeils 3l eolaial b deolBans oloigild 5l e el olossile
S s shol slajlae Gl (B Gladas (pwain
ol (B Gelfns ilwaz LSl G b il
5 oy skl slajlae 29y Slaslie (0ud Vo) oadlminay
ol 3 sl e sl (Sle Gl (ol 0j9) (o Sl
Slylomige sl b dnnle (U1 (Cel ol s 4 (g3l lominay
2 Sz bSe sl slaals Gl See (B sl
hovginds g 05 peadl (ludaz LS Jou 50 gt len g
ol wa ol po el e 4y e le Glaails Sl So e
Ll (o 39 5> ol (Shel Gl Slaolians (s3luaz LS,
Gobind 9 08 pedl blxe (ol (39 2 Jol> x50
Jad o ool sla Jae,d 5l oolaiwl b eg dol s 4y (6,85 Jlo
ol slo e dslio b 3ub wd abre 5L F5 pgw
dy Jl &5, <Y (o9 b Sl @lior Jele B Jgozr 5o g
R O O o R FOWR PV TS L S
00 by Gagh kel sl lp L 25 Geiren
5 Col 53 3590 o (68 5 el s el 0393 /Y 5| e aS

&S e o |y S Canlin L]

o293 ol sba)lro dulio b Jguar

539 o e GBS 5 g o
Rank &4, . Environmental risks
Weight
Management
v oy 63959 Olucwli' g GBI (ol jugeans
Port equipment and facilities
Y SRR Operational Jllec
\ SARAS Human resource sluil ol
Y SIAYA Pollution Suu¥T
o ST Maritime transport U s Jiig jo>
f RARVA Natural b
4 o/-£¥ Security .l
A <l YA Rules (y.il98
CR= ./« Inconsistency rate s, ;b &5

Sylreyny g ol slolre &3, 9 059 & Jeuz o
Ol (o o8les 1 Jise cmjlame glacSun, Zopoe
Oz el odplivo B FAHP iSO L (60,5L,0 5 olo
035+ ) 5l jeS eghy sl (ooled sl ) B5LL £
celio jliel 5 cnl Jgd 0590 il o)l cnlply ool
WS go ol 1) Sledlbl

o9 3 sylxo sy ady 9 39 £ Jeu



Z fathi, et al.

OllKas 5 i sl

Gou [y¥].l, s 4 Cheng [YV]Chen and Rong-chang
[volpallis 5 [Vf]loles 5 Yang .[Vt¥land Lam
Syl Sletran

L eslez Cagdsl <NVA 059 b (o Sy So e F
@ 6)skye s ol plesle plpoe o)ls ©j950 0,5 S
b oS dogr lon Copoe g owbidlan S8 lol slalaie
5 obkal i 5o ol 0 5ls 9500 slaciudyb sl b
OY ghncs plod pioren Lol alils ailaes Solel Sl
Sl edgetr 9 @30 Gpoaeln Lol 5 onn gble
2 Sl 5ilnl 5 05 S 5 Sliles Glogys sl
5 bygige alexil Ol B aeskl cus 5 15 Jow
Nguyen laazsl b asl cpl oS Jols olaab! dacw
V] o en 5 Gunes [8] o1, Ken 5 Nguyen [¥] - Sas
5 Cheng [V -], Ken 5 Vilko [A] o], Ken 5 Kwesi-Buor
el ses 5 Yang [V¥IGou and Lam [yv] ) 5
Sl gliwlyea [V8] 4 Ken g Chlomoudis ¢ [\o]Pallis

Coglsl 1o (55 b @by JBydes S Capae 0
vk eiS )l polh o nlpl 8 el ) ey
PP B R TP KVE SIRE HRNIP [ (U S IS[C AR
sloyhs Sl abassina b wsd b)) wes il LB
5 balgeme nl bwgs (lojle 4 oo)ly slaanze § Jloxs
5 Nguyen glaash L audl cpl 0gd i LYK
¥l Ken 5 Abdelfattah [¥] ), Ko
Lol e 5 Aydin o] SKen
Dl en 5 Vilko Ja] e 5 Liu Al Koo
5 Yang J[\¥]Gou and Lam .[\\]Chen and Rong-chang
Cowguon [VolPallis o [VF] 1 5en

5 Nguyen

s Kwesi-Buor

dy il Caslol /0P s b gl Sty copae P

5 o) s a4 goymlye g ol plele s Ll
©3,8,0 9 yolo plesbe (Jlo s Slee 1 S50 Jule (0 e
- oo 5555 @3,53l,0 5 ol lejle e J as 4l
g ole glesle jo del Sn) Copoe Glp sl
25 4l g 5 Lo 2 lS doalgams 51 Cbli> a4 5,55 )0
Sloladl 3lals o, Kas anile « S ud S5i slagy,lis il
LI ST PR L SE RS T I
ol o b oS soy 51 ab ly olge o man elatea
Sgetiay Lo oS Olaly cdl o gl (B 5 conlin OMgus
5 bigyb Rl slp ot a8l s mdgeds 5 e
5 on w8k GLladl 5l aslg oo jolh (Srel sladg,

(Ye)

2oy Feon @25l g 9 Ses Gbaasly ol b o
Ly oS byl Lkl polas jsbas 5 (rnd (LT oGl bl
aell5 Gl jo rw oy 205l ab; Jolse (o
2 s o 205k alS else plelis b sy U]
Cole) 2 aSE L rimen adl atsls Ll (0,5 Sk
wzye ool QLS buwg himecan; gles laibil
& b g Sgb ol Cupae g 5l Srae alS
4l (pl oS S8 plojle Jbe slacSeus, (palS 5 S
7] o) Ken 5 Aydin o] o), Ken 5 Nguyen slaazsl, L
5 Vilko Jalglsea 5 Liu Y], Ko 5 Gunes
esliul,on [V8] 1,8 5 Chlomoudis o [V +] ], Ke
S 1) pes Caglol IV (5 b Slkes S Cu e Y
Sl oS o5k 5 ole bl Glpae oS
Silogeal ool laaibl 5 colen; S, Cunse
" Sy Zopde g lejle Slarls 5 5,0 laabso
(i ol 5 oLk o s buls I ol sl
o, DUl s Sligas 5ol 5 by jyslds s jo alex ]
collae 6,8l o 5 o laslinl Cole; b oo aisS oolatul
sl s Jlasl by Gl Sllas g 5l e cul o
ol e Slles gl mhaw abiwginny & auS 5ol
¥l Ken 5 Nguyen laazsl L assl ol b L)
5 Gunes [l K 5 Aydin [6] ), Kes 5 Nguyen
Dyl en 5 Vilko Al 5 Liu V] Ken
Gou J[\¥]l,5ea 4 Cheng ([VV]Chen and Rong-chang
5 Chlomoudis 5 [\Vfl.Kes 5 Yang [\¥land Lam
Cwguad [V8] ] S

) poms Caglsl “NYA (35 b SVl S Copae ¥
o Sleladl g pulas b ol o ol 5L A Lo yel cavs
(B8 b Jasdlygiws 5 oo laslin) cole, b o5 adseds o
wbwl (I Sz (IS ganai dex))
e eMel g Sleaul o)lge lade glacosgames (lods
Sty Sapte b G pTolr yae olse (Sogll jlesl
bog ad Ojgon gow mbe olye Jox 5l Jol> (Sogl
e Boams pals ) Ll 5l il oS, da xaS
olesbe 4 oo)ly sladize 5l oo (el L (&b
5 605 Gogeme leansl L oadl pl o5l Sl
5 Nguyen V] olgw 5 poie SLS Y] s
Lol san 5 Aydin o] ) S
el en 5 Vilko a], e 5 Liu Al Ken

5 Kwesi-Buor



JOC. (14)(54): 3-29, summer, 2023

1ot o oyl fuas D F &ylais NF s 5 muwlishy_pogiled]

5 oS, gl 51 (sl inS b mlio )0 baglojlu 5 oS 5
5,135 oo LT Blasl s 6,50 45 Wigd o anlge Boly>
Sl sl bz sbal cely dlludaas Eols> £58s uizmon
posdle 355ie agleile & lsl e 5 Sl
bl (69 lg0 Jolss a5 olgm dgpuiin § peiiws sloc )l
slranie ccanl (Jlgol ¢ Sl a4 oals,ly ool
SlS s ,%
Sk Bkl st Jeeon baglejle 4 ogeinls
OlF oo 1) ey lanoe (58,03l b pae (el aile (Bolg>
3ol ol o4 Bl wlldS o S ol
ol bl 285 oo Do Aol g58y Sl m Sty
aroag e 0o (Olgld sbhanp a4 aryg Lo S,
Uas 5,0 Yo 5 olsm slady, cle Ll conlple o
"o wlie slaglojle g mlie )3 Doy (w5 G
ol Blaal 4 obcws 5 Sl Ko yd olas )l 4 wilgs
S04 b S, Copde gyomlil as SeS plesle
5 Sledbl Jobs Gkl Seiletign 5 Bhie sba s,
Wlgh oo oSy b 0y53 9 650 ol (bl o pglive
ol il 5o dA0ed baglejle o )Sles g 4 e
sl Sy, Cupae gancaglsl 5 (B0 @
S5 L ok g el plele Jb o Sdes o S5
s LSy, wbolis ws a5 olealils Ll

slanse pleea Gljle Ll

el Gl sbly o (o8 55aS Sl ol slacal
mes)sk,e 5 ke plesle ga sles Sos, 5l (S
ol (S GeaS 69,5k, 5 2l Heel (Jee Al
5 el g Sl Sl o Slee W1y et
dA ol ol ple Cupae s SLAEST il
L obosle ol Camjlazme 5 (cml ctdloge (g Calioo
Tlow g Solgm conimsdrng Sbladl 5 ol g

O bl pend Codgasme Gl pl slacasguss dlex )
9 b plojlw patse gl @l 1n) cwlaglejle nlu
VigsS 6rSea b oo pll igren usl (53)90k 50
5 0L Olejlw QLS 12l (3 0 (o s 5 0 Glojen
A 090 dgamme 8l ol o LS Alsiee Jdods (60,5l 50
Co e an (20,5 Lw Loy b e slpiin ST o lakimae
Sl S ) Copas 0o b gluld Jaedn ) oS,

(Y)

5 adis blug/la aS ades g o Oluwl phise sl
sokedy o Sl 4 pwyiws 3 Ciles b 0,8 Sgase
Loadl ol &8 oy o awiel Olagays Bds> L als
s Abdelfattah Y],k 5 Nguyen
V] en 5 Gunes o] Ken 5 Nguyen [¥] -1, Ko
5 [Volpallis [V¥]Gou and Lam [V -] Ken o Vilko

Cewguon [V#] ] an 5 Chlomoudis

sloasl,

L 6 o oluwnl 5 Sl (Olgas S, Sapnde Y
@S, (et 05 ceS ) pxan Caglgl /0 Y
Cld S e S 1) (g yuin Olacwl g SU! (ol as
Sutd g (gl g beSw da i) ajslid 5l Sb Slinis
9 0f9y Bhiny) ok Sliga g Y leile 51 SU ks olg
Shls g lsls Fosll a5 conl (g maloonds Slgn e ,S
Gl sl s sl Jlosay ool soladl g e
olesle 4 a5 plaanie 5 5 lassas 5 Jleiol ol bl
Olosle Olpoe Cumlior S oo ot 69,550 ,0 5 yola
Con ol 5l ey @ dajls g Sols> ol gg8y 5l
ol g S g el sl Sleladl g polas by w5,lS

OJ8

0k Dl 5 Ul (Dl Sy S pie 4 330
¥l Ken 5 Nguyen slaassly L amsl ol .aijls,m
5 Gunes J[#] Ko 5 Aydin J[8],,5ea 5 Nguyen
5 Vilko (Al K N RANCONY
s Cheng .[yVIChen and Rong-chang V-]l 5
s <[olpallis  J[yylGou D] o K

Cewguon [V#] ] en 5 Chlomoudis

Kwesi-Buor

and Lam

|, oiie Caslsl /YA G35 b ouilsd Sy Cuppoe A
“e by g ke plole Glpae nlply oS s
g Sl amle ( adlipn uled cole, cownl 5 canl
2l g S b ooy B S mles
auS aST ool b el Jb o Slee Liulidl L pals
oo Blas oY ol sl Jesdljgiws cogai b« pizmen
Sty ) Supe @ Ol Gl 555 ene p g Gl
eledld gl sl ( e uilsd @b anS S
Shls b wigdco obyo slo Sogll glgl slml el as
Lol o) K 5 Aydin Y] 5aa 5 Nguyen laazsl
5,18 sgmen [VolPallis 5 [V -], Ken 4 Vilko




Z fathi, et al.

OllKas 5 i sl

http://joc.inio.ac.ir/article-1-1567-fa.html

[31Nguyen, S.; Chen, P.S.L. & Du, Y. 2022,
“Container shipping operational risks: An overview of
assessment and analysis”. Maritime Policy &

Management, 49(2): 279-299 (21 pages).
https://www.tandfonline.com/doi/abs/10.1080/0308883
9.2021.1875142

[4] Abdelfattah, M.; Elsayeh, M.E. & Abdelkader, S.,
2022,

approach, with application to a hypothetical port”.

“A proposed port security risk assessment
Australian Journal of Maritime & Ocean Affairs, 14(1):
21-38 (18 pages).
https://www.tandfonline.com/doi/abs/10.1080/1836650
3.2021.1909206

[51Nguyen, S.; Chen, P.S.L.; Du, Y. & Thai, V.V.,
2021, “An operational risk analysis model for container
shipping
quantification”. Reliability Engineering & System
Safety, 209: 107362 (35 pages).
https://www.sciencedirect.com/science/article/abs/pii/S
0951832020308516

[6] Aydin, M.; Camliyurt, G.; Akyuz, E. & Arslan, O.,
2021,

maritime environmental

systems considering uncertainty

“Analyzing human error contributions to
risk in oil/chemical tanker
ship”. Human and Ecological Risk Assessment: An
International Journal, 27(7): 1838-1859 (22 pages).
https://www.tandfonline.com/doi/abs/10.1080/1080703
9.2021.1910011

[7]1 Gunes, B.; Kayisoglu, G. & Bolat, P., 2021, “Cyber
security risk assessment for seaports: A case study of a
container port”. Computers & Security, 103: 102196 (22
pages).
https://www.sciencedirect.com/science/article/pii/S0167
404821000201

[8] Kwesi-Buor, J.; Menachof, D.A. & Talas, R., 2019,

“Scenario analysis and disaster preparedness for port

and maritime logistics risk management”. Accident
123: 433-447 (15 pages).
https://www.sciencedirect.com/science/article/abs/pii/S
0001457516302421

Analysis & Prevention,

(Y#)

slosus; Copas plobis v g lan 1) plop; g 2los,
S pladl Lelaisgs sl b e

(a3 10508 5 5o

i s Vel L) o5 5 (i gl 5255 pine
oot olyie U g (5,555 Wl 51 458,55 iashy ool
oo glesle 5l B o g el (80,550,505 yolu lejle
GH)lSen aghy opl plel o aS ol 3l dan g (69,40l 0 4

Al 1y S g Gleyad LS wis S

&L oyl

Al oais Lo B o g lawgs mdlie o, 4ig5 )

Slalele pols Alis g lazs] lls

FAHP Fuzzy analytic hierarchy process
AHP Analytic hierarchy process

CR Consistency ratio

RI Random consistency index

&b

[1] Kiani Moghadam, M. & Sohrabi, S., 2019, “The
study of risk factors in crude oil unloading and loading
operations by oil tankers using Fuzzy TOPSIS method”.
Journal of Oceanography, 10(39): 41-54 (14 pages).
(Persian)

http://joc.inio.ac.ir/article-1-1519-fa.html

[21 Mahmoudi Kordi, Z. & Hosseini, M., 2021,
“International environmental obligations of port state”.
Journal of Oceanography, 12(46): 13-29 (17 pages).

(Persian)



https://www.tandfonline.com/doi/abs/10.1080/18366503.2021.1909206
https://www.tandfonline.com/doi/abs/10.1080/18366503.2021.1909206

JOC. (14)(54): 3-29, summer, 2023

1ot o oyl fuas D F &ylais NF s 5 muwlishy_pogiled]

https://www.sciencedirect.com/science/article/pii/S2352
146517306440

[16] Chlomoudis, C.l.; Pallis, P.L. & Tzannatos, E.S.,
2017, Risk

assessment and management in the port domain”.

“Tangible assets threats and hazards:

Journal of Traffic and Transportation Engineering, 5:
271-278 (7 pages).
https://www.davidpublisher.com/index.php/Home/Artic
le/index?id=33180.html

[17] Mathuthu, N.; Marnewick, A. & Nel, H., 2017, “A
review of risk management techniques and challenges
in harbour and port expansions”. 2017 IEEE AFRICON,
764-769 (6 pages).
https://ieeexplore.ieee.org/abstract/document/8095579
[18] Wanke, P. & Falcédo, B.B., 2017, “Cargo allocation

in Brazilian ports: An analysis through fuzzy logic and

social networks”. Journal of Transport Geography., 60:
33-46 (14 pages).
https://www.sciencedirect.com/science/article/abs/pii/S
0966692316304938

[19] Maragkogianni, A. & Papaefthimiou, S., 2015,

“Evaluating the social cost of cruise ships air emissions
in major ports of Greece”. Transportation Research
Part D: Transport and Environment, 36: 10-17 (8
pages).
https://www.sciencedirect.com/science/article/abs/pii/S
1361920915000231

[20] Akbarpour, H.R.; Mirabbassi, B. & Kamrani, E.,

2019, “International maritime organization performance

regarding the civil liability caused by pollution of seas
in context of the convention on the law of the sea”.
Journal of Oceanography, 10(39): 27-40 (14 pages).
(Persian)

http://joc.inio.ac.ir/article-1-1520-fa.html

[21] Sayareh, J. & Mehrgan, N., 2019, “ldentifying and

prioritizing factors influencing the attraction of foreign

direct investment in ports with techniques AHP (Case
study: Chabahar port)”. Journal of Oceanography,
10(39): 9-18 (10 pages). (Persian)
http://joc.inio.ac.ir/article-1-1517-fa.html

(Yv)

[9] Liu, J.; Zhou, H. & Sun, H., 2019, “A three-
dimensional risk management model of port logistics
for hazardous goods”. Maritime Policy & Management,
46(6): 715-734 (20 pages).
https://www.tandfonline.com/doi/abs/10.1080/0308883
9.2019.1627435

[10] Vilko, J.; Ritala, P. & Hallikas, J., 2019, “Risk

management abilities in multimodal maritime supply

chains: Visibility and control perspectives”. Accident
Analysis Prevention, 123: 469-481 (13 pages).
https://www.sciencedirect.com/science/article/abs/pii/S
0001457516304031

[11] Chen, L. & Rong-chang, C., 2019,

problems and risk analysis on high pollution risk

“Current

operation of ship”. In 2019 5th International Conference
on Transportation Information and Safety (ICTIS).
IEEE., 136-140 (5 pages).
https://ieeexplore.ieee.org/abstract/document/8883804
[12] Cheng, Z.; Zhou, H. & Fan, Y., 2019, “Research on

environmental risk of pollution waters by vessels and

other related operations in Hunan Province”. In 2019
5th
Information and Safety (ICTIS). IEEE., 1511-1514 (4
pages).
https://ieexplore.ieee.org/abstract/document/8883567
[13] Gou, X. & Lam, J.S.L.,(2019, “Risk analysis of
marine cargoes and major port disruptions”. Maritime
Economics & Logistics, 21(4): 497-523 (27 pages).
https://link.springer.com/article/10.1057/s41278-018-
0110-3

[14] Yang, Z.; Ng, A.K.; Lee, P.T.W.; Wang, T.; Qu,
Z.; Rodrigues, V.S. & et al.,, 2018, “Risk and cost

evaluation of port adaptation measures to climate

International Conference on Transportation

change impacts”. Transportation Research Part D:
Transport and Environment, 61: 444-458 (15 pages).
https://www.sciencedirect.com/science/article/abs/pii/S
1361920915301577

[15] Pallis, P.L., 2017,
container terminals”. Transportation research procedia,
25: 4411-4421 (11 pages).

“Port risk management in


https://ieexplore.ieee.org/abstract/document/8883567
https://www.gjesm.net/article_25252.html
https://www.sciencedirect.com/science/article/abs/pii/S1361920915301577
https://www.sciencedirect.com/science/article/abs/pii/S1361920915301577
https://www.tandfonline.com/doi/full/10.1080/09640568.2019.1576512
https://www.researchgate.net/publication/289190557_Municipal_solid_waste_Character_and_composition
https://ieeexplore.ieee.org/abstract/document/8095579
https://www.sciencedirect.com/science/article/abs/pii/S0966692316304938
https://www.sciencedirect.com/science/article/abs/pii/S0966692316304938
https://link.springer.com/article/10.1007%2Fs10668-016-9821-8
http://www.springer.com/gp/book/9789811033421
http://www.researchgate.net/publication/321157357

Z fathi, et al.

OllKas 5 i sl

hierarchy process (FAHP)”. Journal of Cleaner
Production, 314: 128104 (12 pages).
https://www.sciencedirect.com/science/article/abs/pii/S
0959652621023222

[27] Chang, D.Y., 1996, “Applications of the extent

analysis method on fuzzy AHP”. European journal of

operational research, 95(3): 649-655 (7 pages).
https://www.sciencedirect.com/science/article/abs/pii/0
377221795003002

[28] Kabir, G.; Ahmed, S.K.; Aalirezaei, A. & Ng,
K.T.W., 2022, “Benchmarking Canadian solid waste

management

system integrating fuzzy analytic
hierarchy process (FAHP) with efficacy methods”.
Environmental Science and Pollution Research, 29:
51578-51588 (11 pages).

https://link.springer.com/article/10.1007/s11356-022-19492-5

(YA)

[22] Van Laarhoven, P.J. & Pedrycz, W., 1983, “A
fuzzy extension of Saaty's priority theory”. Fuzzy sets
11(1-3): 229-241 (13 pages).
https://www.sciencedirect.com/science/article/abs/pii/S
0165011483800827

[23] Savari, M. & Amghani, M.S., 2022, “SWOT-
FAHP-TOWS

development among small-scale farmers in drought

and  Systems,

analysis for adaptation strategies

International Journal of Disaster Risk
Reduction, 67: 102695 (21 pages).
https://www.sciencedirect.com/science/article/abs/pii/S
2212420921006567

[24] Zadeh, L.A., 1965, “Fuzzy sets”. Information and
Control, 8(3): 338-353 (16 pages).
https://www.sciencedirect.com/science/article/pii/S0019
99586590241X

[25] Buckley, J.J., 1985, “Fuzzy hierarchical analysis”.
Fuzzy sets and systems, 17(3): 233-247 (15 pages).
https://www.sciencedirect.com/science/article/abs/pii/0
165011485900909

[26] Ho, J.Y.; Ooi, J.; Wan, Y.K. & Andiappan, V.,
2021,
(WWTP) and supplier selection via fuzzy analytic

conditions”.

“Synthesis of wastewater treatment process


https://www.iiste.org/Journals/index.php/JEP/article/view/49253
https://link.springer.com/article/10.1007%2Fs10163-020-01005-6
https://www.sciencedirect.com/science/article/abs/pii/S0959652618335716
https://www.sciencedirect.com/science/article/abs/pii/S0959652618335716
https://www.sciencedirect.com/science/article/abs/pii/S0959652618335716
https://www.sciencedirect.com/science/article/abs/pii/S0959652618335716
https://www.sciencedirect.com/science/article/abs/pii/S0959652618335716

JOC. (14)(54): 3-29, summer, 2023 1Pt Sl oy bl foas BF & jlais NF il i eolis pugiled]

AUTHOR(S) BIOSKETCHES

Mehra, E., PhD Student, Department of Industrial Management, Central Tehran Branch, Islamic Azad
University, Tehran, Iran

D4 Isaac_mehra@yahoo.com ) 0000-0002-2084-8071

Fathi, Z,. Assistant Professor, Department of Industrial Management, Central Tehran Branch, Islamic Azad
University, Tehran, Iran

D4 zad.fathi@iauctb.ac.ir 5} 0000-0002-6069-9023

Minouei,M,. Assistant Professor, Department of Industrial Management, Central Tehran Branch, Islamic Azad
University, Tehran, Iran
meh.minouei@iauctb.ac.ir

90,5 o0 JroSS 4,85 lawgs Cond P

HOW TO CITE THIS ARTICLE

(Sl EU AVERENYI9N Parsi, M.; Akbarpour Jannat, M.R., (2021). Tsunami warning system using of loT. J. of
Oceanography., Spring 2021; 11(44): 1-17.

d

@ http://joc.inio.ac.ir/ article-1-1741-fa.html
i https://orcid.org/0000-0002-6069-9023

COPYRIGHTS

@@@@ ©2021 The author(s). This is an open access article distributed under the terms of the Creative Commons Attribution (CC
BY HNC 50

BY 4.0), which permits unrestricted use, distribution, and reproduction in any medium, as long as the original authors and
source are cited. No permission is required from the authors or the publishers.

(Y)


http://joc.inio.ac.ir/browse.php?mag_id=45&slc_lang=en&sid=1
http://doi.org/10.12345/joc.10.**.***
http://joc.inio.ac.ir/article-1-1586-fa.html

