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Short Communication
Turkish Journal of Maritime and Marine Sciences Volume: 5 Issue: 2 (2019) 69-73

Occurrence of the Lessepsian Hemiramphus far (Hemiramphidae) in Giilliik Bay,
South-eastern Aegean Sea

Giilliik Korfezi’nde (Ege Denizi) Lesepsiyen Hemiramphus far
(Hemiramphidae)’in Bulunusu

Tiirk Denizcilik ve Deniz Bilimleri Dergisi Cilt: 5 Say1: 2 (2019) 69-73

Okan AKYOL!", Okan ERTOSLUK?

'Ege University, Faculty of Fisheries, 35440 Urla, Izmir, Turkey,
ORCID: https://orcid.org/0000-0001-7738-2156
2Adnan Menderes University, Bozdogan Vocational School, Aydin, Turkey,
ORCID: https://orcid.org/0000-0003-3579-6910

ABSTRACT

A specimen of the spotted halfbeak,
Hemiramphus far with 282 mm TL has
been caught by a commercial gillnet off
Kiigtiktavsan Island, Giilliikk Bay at a depth
of 15 m on 09 February 2019. This paper
presents the first occurrence of H. far in the
Bay of Giilliik. At the same time, this short
note was the third record of H. far for the
Turkish Aegean Sea after Gokova Bay and
Eski Foca.

Keywords: Rare species, lessepsian,
record, Giillik Bay, Aegean Sea.
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OZET

Gillik Korfezi Kiiciiktavsan Adast agiklarinda 15 m derinlikte, 282 mm boyunda bir
Hemiramphus far bireyi 9 Subat 2019 tarihinde ticari bir solungag agiyla yakalanmustir.
Bu makale Giilliik Korfezi’nde H. far’1n ilk kaydin1 sunmaktadir. Ayn1 zamanda bu kisa
not, Gokova Korfezi ve Eski Foga’dan sonra H. far’in Ege Denizi’nin Tiirkiye kiyilari

icin ticlincili kaydidir.

Anahtar sozciikler: Nadir tiir, lesepsiyen, kayit, Giilliik Korfezi, Ege Denizi.

1. INTRODUCTION

Spotted halftbeak, Hemiramphus far
(Forsskal, 1775) is an epipelagic,
schooling fish that swims usually close to
the sea surface in coastal waters. It’s size
to 40 cm with common 10-33 cm. It feeds
on zooplankton and floating matters, i.e.
sea grasses, but also green algae and
sometimes diatoms (Collette and Parin,
1986; Golani et al., 2006).

Originally, it has wide Indo-Pacific
distribution and invaded the
Mediterranean from the Red Sea via the
Suez Canal and well established in its
new habitat from Rhodes to Egypt
(Golani et al., 2006).

This paper presents the first occurrence of
H. far in the Bay of Giilliikk, and at the
same time, it is additional Lessepsian fish
record going towards to northern latitude
of the Aegean Sea.
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2. MATERIAL AND METHODS

On 09 February 2019, one specimen of
Hemiramphus far (Figure 1), was caught
by a commercial gillnet (stretched mesh
size 72 mm) off Kiiciiktavsan Island,
Giilliik Bay (Iat 39°09 N, long 27°21 E) at
a depth of 15 m (Figure 2). The species
was identified according to Collette and
Parin (1986) and Golani et al. (2006). The
sample, fixed in 6% formaldehyde

solution, has been preserved in the fish
collection of the Fisheries Faculty, Ege
University (ESFM-PIS/2019-01).

Figure 1. Hemiramphus far, caught off
Kiiciiktavsan Island, Giillik Bay (scale:
50 mm) (Photo: O. Akyol)
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Figure 2. Sampling location of Hemiramphus far

3. RESULTS AND DISCUSSION

The specimen was identified as follows:
its body laterally compressed, elongate
oval in cross-section. Lower lobe of the
caudal fin is longer than upper. Triangular
portion of upper jaw is naked (i.e. no
scales), and preorbital ridge is absent.
Morphological description, colour,
morphometric measurements with
percentages of total length (TL%) and
meristic counts (Table 1) are in agreement
with Collette and Parin (1986), Golani et
al. (2006) and Rafrafi-Nouira et al
(2012).

In the Mediterranean Sea, H. far’s (as H.
marginatus) first record dates back 1927,
when it was caught in Palestinian waters
(Steinitz, 1927). Though, H. far has only
been very common off Israel and
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Lebanese waters in 1980s (Collette and
Parin, 1986), it has reached to the coast of
Albania (Collette and Parin, 1986), the
Libyan coasts (Shakman and Kinzelbach,
2006), Gulf of Tunis, Tunisia (Rafrafi-
Nouira et al, 2012), Collo, eastern
Algerian coast (Kara et al., 2012) and
Lempedusa Island, Strait of Sicily
(Falautano et al., 2014) for the time being.
In Turkish seas, H. far has been recorded
first from the Turkish coasts of
Mediterranean  (Kosswig, 1950). A
specimen of H. far with 286 mm length
was caught the stationary nets around the
IMS-METU harbour in Mersin Bay in
1980s (Giicii et al., 1994). Then, four
specimens (233-282 mm) have been
recorded from Iskenderun and Gokova
Bays, Aegean Sea during 1991-1994
(Torcu and Mater, 2000). H. far (246 mm)
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was also recorded from the coasts of
Karatas, Iskenderun Bay between 1994
and 1996 (Basusta and Erdem, 2000).

In the Aegean Sea, Geldiay (1969)
mentioned the H. far (as H. marginatus)
in the Aegean Sea only by name, but no
solid details. Papaconstantinou (1990)
reported H. far from the north-western
Rhodes Island, Greece in southern Aegean
Sea. After its record in Gokova Bay,
mentioned above (Torcu and Mater,
2000), a specimen (146 mm) has been

caught off Eski Foga coasts on 10
November 2009 (Akg¢a and Bilecenoglu,
2010). This was a northernmost record
throughout the Aegean Sea.

The occurrence of H. far in the coasts of
Gilliik Bay is not unexpected due to the
previous records of the species from the
Rhodes, Gokova Bay and Eski Foga,
Aegean Sea. This record reveals that the
rare H. far is likely to widely settlement in
the Aegean Sea.

Table 1. Morphometric measurements, ratios and meristic counts of Hemiramphus far,

captured from Giilliik Bay, Aegean Sea

Measurements Size (mm) Proportion (TL%)
Total length (TL) 282

Standard length (SL) 240 85.1
Fork length (FL) 250 88.7
Pectoral fin length 32 11.3
Pre-dorsal fin length 145 51.4
Pre-anal fin length 150 53.2
Lower jaw length 59 20.9
Upper jaw length 8 2.8
Maximum body depth 20 7.1
Body width 20 7.1
Head length 41 14.5
Eye diameter 11 3.9
Preorbitary length 14 5.0
Meristic counts

Dorsal fin rays 11

Anal fin rays 10

Pectoral fin rays 12

Ventral fin rays 6

Weight (g) 61.4
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Technical Features of Nets used Industrial Fisheries in the Western Black Sea
(Sinop Province)

Bati1 Karadeniz’de (Sinop ili) Endiistriyel Balik¢iikta Kullanilan Aglar ve
Teknik Ozellikleri
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ABSTRACT

Specifications of fishing gears changes over
time due to various factors. Place on record
actual design plans of fishing gears are very
important for tracking both evaluation of
fishing technologies and status of fish
stocks. In this study, fishery equipment of
fishing boats large than 12m was examined
in Sinop province. It was determined two
type purse seine nets, two types of bottom
trawls and one midwater trawl in the region.
Technical plans of the nets were presented.

Keywords: Industrial fisheries, purse seine,
trawl nets, technical plan
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OZET

Balikgilikta kullanilan av araglarinin yapisal 6zellikleri ve planlart cesitli nedenlerle
zamanla degismektedir. Glincel planlarin kayit altina alinmasi hem av araglarinin
gelisimin hem de stoklarin durumunun izlenmesi agisindan ¢ok dnemlidir. Bu ¢aligmada
Sinop ili liman ve balik¢1 barinaklarinda mevcut 12 metreden biiyiik teknelerin av araglari
incelenmistir. Yorede endiistriyel balik¢1 tekneleri tarafindan iki ¢esit girgir agi, iki gesit
dip trolii ve bir adet ortasu trolii ag1 kullanildig1 belirlenmistir. Bu aglar limanlar, balik¢i
barinaklari, ¢ekek yerleri ve balike1 teknelerinde incelenerek teknik 6zellikleri kayit altina
alinmis ve olusturulan donam planlar1 detayli olarak sunulmustur.

Anahtar sozciikler: Endiistriyel balik¢ilik, girgir aglar, trol aglari, teknik plan

1. GIRIS

Tiirkiye su {iirlinleri aveilik iiretimi 2017
yili i¢in 354 318 ton olarak tespit
edilmistir. Bu tiretimde en biiyiikk pay
Karadeniz’e aittir. Karadeniz’de en fazla
avlanan tiirler ise hamsi bagta olmak {izere
caca, palamut, istavrit, liifer ve tirsi gibi

pelajik  tlirlerdir ~ (Anonim,  2019).
Karadeniz’de balik¢ilik faaliyetleri hemen
hemen  sahil illerinin  tamaminda

stirdliriilmektedir. Karadeniz’de avlanan
pelajik tiirler i¢in 6nemli bir toplanma ve
gecis sahasini olusturan Sinop kiyilarinda
balik tiirlerinin durumuna endiistriyel
balikcilik faaliyetleri av sezonu siiresince
yogun olarak devam etmektedir.

Sinop Tiirkiye su iirtinleri liretimin biiytlik
boliimiiniin yapildigi Karadeniz’in tam
ortasinda, gd¢men ve yerli baliklar i¢in en
Oonemli gecis ve avlanma noktasindaki
konumu, genis dogal liman1 ve korunmus
dogasiyla gecmisten giiniimiize 6nemli bir
balik¢ilik kenti olmustur. Endiistriyel
gelisimin - hizlandigr  1950°’li  yillarin
sonunda Et Balik Kurumu tarafindan
biiylik bir soguk hava deposu ve iskele inga
edilerek balikgiliktaki  onemli  yerini
gelecege tagimistir. Besinci bes yillik
kalkinma planiyla birlikte 1980 i yillarda
balik unu-yagi sanayine verilen énem ve
Sinop’a il bazinda saglanan tesviklerle su
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irlinleri  sanayinin merkezi olmustur
(Baysal, 1971).

Bugiin tilkemizin balik unu-yag1 sanayinin
bliyilk bolimii Sinop ili smirlarinda
bulunmaktadir (Duyar ve Bayrakli, 2005;
Yildirim, 2006). Diger su iiriinleri isleme
fabrikalar1 ve son yillarda hizla artan soguk
muhafaza tesisleri Sinop ekonomisinde
onemli bir yer tutmaktadir. Halen mevcut
tesisleri, balik¢ilik alt yapilar, balikel
teknesi varligi ve son yillarda balik
yetistiriciligine yonelik planlamalar ile
Sinop gelecegin balik¢ilik merkezi olma
potansiyelini  korumaktadir. Sinop bir
balik¢ilik merkezi olarak Zonguldak’tan
Hopa’ya kadar tiim Karadeniz kiyilarina
yon vermeye devam etmektedir (Erdem ve
ark., 2018).

Balikcilik teknolojilerindeki gelismeleri
yakindan takip etmek, kullanilan av arag
ve donanimlarinin planlarini, zamana bagl
degisiklikler =~ ve  alternatif = donam
sekillerini kayit altina almak gelisimin
izlenmesi kadar su friinleri stoklarinin
durumu hakkinda yararli bilgiler sunar
(Nedelec ve Pradov, 1990; Tokag, 2011).
Sucul ortamda baliklardan kabuklulara,
eklem bacaklilardan yumusakcalara kadar
cok ¢esitli su tirlinleri bulunmaktadir. Su
tirlinlerinin  toplanmasi, yakalanmasi ve
avlanmasinda kullanilan tiim ara¢ ve
gereglere su iirlinleri avlama aracglar1 adi
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verilir. Bu araglara kisaca balik avlama
araglar1 da denilmektedir. Su {iriinleri
avciliginda kullanilan av araglari; aktif
(hareketli) ve pasif (sabit) av araglari
olmak tiizere 2 grupta toplanir (Sainsbury,
1996; Bjordal, 2001).

Diinyada oldugu gibi Tiirkiye denizlerinde
de biiylik 6lcekli endiistriyel balikgilikta
daha c¢ok aktif av araglarindan trol aglar
(dip ve ortasu) ve girgir aglarn
kullanilmaktadir (Karakulak ve ark., 2002;
Erdem ve ark., 2007; Emirbuyuran ve
Calik, 2016).

Tirkiye’de yapilan balikgilik
aragtirmalarmin pek cogunda materyal
olarak av araclariin genel Ozelliklerine
kismen deginilirken av aracinin detayli
planlarma ve Ozelliklerine genis yer
verilmemistir. Denizlerimizde kullanilan
av araglarinin teknik 6zellikleri ve planlar
lizerine bazi 6zel ¢aligmalarda mevcuttur.
Bu c¢aligmalar ¢ogunlukla Marmara Denizi
ve Ege Denizinde kiy1 balik¢iliginda
kullanilan av araglar1 (uzatma aglari)
tizerinedir (Ceyhan ve ark., 2005; Akyol ve
Ceyhan; 2007; Altinagac ve ark., 2008;
Ayaz ve ark., 2008; Akyol ve ark., 2008;
Tokag ve ark., 2010; Akyol ve Ceyhan,
2010; Ayaz ve ark., 2012; Yildiz ve
Karakulak, 2010a; Yildiz ve Karakulak,
2010b; Yildiz ve ark., 2012). Akdeniz ve
Karadeniz’de bu  konuda  yapilan
calismalar ise daha az sayidadir (Demirhan
ve ark., 2007; Ozdemir ve Erdem, 2006;
Demirci ve Demirci, 2007; Ay ve Duman,
2015; Samsun ve Emirbuyuran, 2017).
Tiirkiye denizlerinde 6zellikle endiistriyel
balik¢ilikta kullanilan girgir ve  trol
aglarinin planlari ve teknik 6zelliklerini ele
alan detayli calismalar ise oldukca azdir
(Akamca, 1996; Karakulak ve ark., 2002;
Tokag ve ark., 2005; Doyuk, 2006;
Doganyilmaz ve ark., 2010; Emirbuyuran
ve Calik, 2016). Bununla beraber Sinop
ilinde endiistriyel balik¢ilikta kullanilan
trol ve girgir aglarinin plan ve teknik
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ozelliklerinin kapsamli olarak ele alindig:
herhangi bir calismaya rastlanmamuistir.
Bu c¢alismada Sinop ili ve sahil
ilgelerindeki liman, barinak, ¢cekek yerleri
ve kooperatifler ziyaret edilerek toplanan
veri ve bilgilere dayali olarak biiyiik
Olgcekli balik¢1 tekneleri ile endistriyel
balik¢ilikta  kullanilan av  araglarinin
detayli planlar1 ve teknik ozellikleri
belirlenmigtir. Aglar1  donatan kisinin
tecriibelerine  gore  degisen  donam
alternatifleriyle birlikte FAO’nun ag
kataloglar1 ve yonergelerine (Nedelec,
1975; Dremiere, ve Nedelec, 1977;
Anonim, 1991) uygun teknik planlar
¢izilmistir.

2. MATERYAL VE METOT

Arastirma Bati1 Karadeniz’de yer alan ve
onemli bir balik¢ilik merkezi olan Sinop il
merkezi ve sahilde yer alan ilgeleri
Ayancik, Tiirkeli ve Gerze’de bulunan
balik¢t  kooperatiflerinde, limanlarda,
balik¢1 barinaklarinda ve ¢ekek yerlerinde
balik¢ilik faaliyetleri yapan balik¢ilar
ziyaret edilerek yiiritiilmistir (Sekil 1).
Aragtirma verileri ve gerekli tiim bilgiler 1
Ocak - 31 Aralik 2015 tarihleri arasinda
belirtilen bolgelerdeki balikgt  gemisi
sahiplerinden ve aglar1 donatan kisilerden
temin edilmistir.

Av araglart yerinde tek tek detayli bir
sekilde incelenerek balik¢ilardan
endiistriyel balikcilikta kullandiklari girgir
aglari, dip trol aglar1 ve ortasu trol
aglarinin teknik Ozellikleri ve donam
planlarina ait veriler temin edilmistir.
Ayrica bu aglarn donatan balik¢ilarla
yapilan goriismelerde gerekli ve bazi
onemli bilgiler (aglarda kesim teknigi
uygulanmasi, av aracia eklenen 6zel bir
yapt bulunmasi, 6zel ylizdiiriicii /kursun
donami, elle ag 6rme ve av aracina ekleme,
av aracinda 6zel halat donamlar1 gibi) kayit
altina alinmustir.
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Elde edilen tiim veriler ve bilgiler dikkate  6l¢eklendirilip PaintShopPro 7.04 ™
alinarak girgir, dip trolii ve ortasu trolii a§  yazilimiyla png formatinda diizenlenerek
planlart  Autocad @™  yazillminda  FAO standartlarina gore ¢izilmistir.

M=1'00"E

KARADENIZ

42901'48" N

Sekil 1. Arastirma verilerinin ve bilgilerin toplandig1 balik¢ilik bolgeleri

3. BULGULAR paket ham ag bir boy olacak sekilde, 6 ile
10 boy uzunlukta donatilmaktadir. Girgir
Sinop kiyilarinda yer alan limanlar, balik¢i  aglarinin derinlik ve diger 6zellikleri hedef
barinaklari, ¢ekek yerleri ve kooperatiflere tiire, tekne 6zelliklerine ve planlayan reisin
yapilan  ziyaretler =~ sonucunda balik tecriibesine gore degismektedir.
avciliginda trolden girgira, salyangoz
algarnasindan ¢esitli uzatma aglarina kadar ~ 3.2. Hamsi Girgiri
cok degisik av araclarmin kullanildigi
belirlenmistir. Sinop’ta agirlikli olarak kiyr ~ Sinop’ta kullanilan hamsi girgir1 aglar
balik¢ilig1 yapilmakla beraber girgir ve trol  1100-1300 metre uzunlugunda ve 120-180
tekneleri de biiylik 6neme sahiptir. Yorede metre derinligindedir. Aglarin géz acikligi
endiistriyel balik¢ilikta veya bagka bir boliimlere gére 10 mm ile 32 mm, ip
ifadeyle biiyilk  Olgekli  balik¢ilikta  kalinligi 210D/6 no (R150tex) ile 210D/18
kullanilan av araglar1 iki ¢esit girgir agi, iki  no (R455tex) arasindadir. Sardon aglari ise
cesit dip trolii ve bir ortasu trolii aginda 32-44 mm g6z acgikliginda ve 210D/36-42
olusmakta olup donam ozellikleri asagida no (R910tex-R1060tex) ip kalinligindadir.

sunulmustur. Donam faktorii mantar yakada 0.60 ile 0.65
(potluk 0.40-0.35) arasinda, kursun yakada
3.1. Girgir Aglan ise  0.65-0.70  (potluk  0.35-0.30)

civarindadir. 10 boy uzunluga ve 40 tahta
Girgir aglarinda hedeflenen balik tiiriine (40x200 m) derinlige sahip bir hamsi
gore 400 goz genisliginde 200 metrelik bir  girginn donatildiginda  mantar  yaka
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uzunlugu 1300 metre, derinligi ise 180
metre olmaktadir (Sekil 2).

Bocilik ag1 mantar yakaya 3-4 mm
polipropilen veya poliamid iplerden elde
Oriilmiis goz acgikligi 60-80mm arasinda,
derinligi 2.5-5 goz aras1 sardon aglariyla
birlestirilir. Agin basucunu olusturan
bociligin dis kenarina da derinlemesine
boydan boya aymi oOzellikte 10 goz
genisliginde sardon donatilir. Tor agi
boliimiinde yaka halatina donam genellikle
40-44 mm goz acikhiginda, 210D/36-42
numara ip kalinhigindaki 5  goz
derinligindeki sardon aglar ile

PVA kgt x 8000

PP@12
VeV

yapilmaktadir. Yaka sardonlarinin ag ile
birlestirilmesinde mantar yakada 40-44
mm g6z agikliginda, 210D/36-42 numara
ip kalinligindaki 25 g6z ag kullanilir. Bu
bolime ag sardonu adi verilmektedir.
Kursun yakada ise salvar (aykir) donam
olusturmak amaciyla, aga once 25 goz
sardon dikildikten sonra mapalarin
takildig1 20-24 mm capindaki polipropilen
aykir1 yaka halati ve ardindan 32-36 mm
g6z acgikliginda, 210D/36 numara derinligi
100 g6z salvar ag1 olarak donatilir. Salvar
ag1 ise 5 gozlik kursun yaka sardonuna
dikilmektedir (Sekil 3).
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Sekil 3. Girgir ag1 mantar yaka ve yiizdiiriicii donami ile kursun yakanin salvar donami
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Yiizdiiriictilerin yaka halatina
yerlestirilmeleri donam hari¢ arada mesafe
birakmaksizin donatilmaktadir. Once 12
mm c¢apinda polipropilen glingérmeze
dizilen yiizdiiriiciiler daha sonra iizerine 5
goz sardon dikili olan 24 mm c¢apinda
polipropilenden esas mantar yakaya
donatilir. Genellikle her birisi 1 kgf
kaldirma giicline sahip eva yiizdiiriiciiler
kullanilmakla beraber halen bazi aglarda
ve aglarin belirli boliimlerinde 500 grf
kaldirma  giiciine  sahip i¢i  bos
yiizdiiriiciiler de kullanilmaktadir. Boylece
her bir metre halat i¢in ylizme giicii 4-8 kgf
olmaktadir.

Girgir aginda her biri 220-500 gram
arasinda kursun agirliklar batirici olarak
kullanilmaktadir. Donatim ara
verilmeksizin yapilmakta olup her bir
metre yaka halat1 i¢in 7-14 adet arasinda
degismektedir. Batiricilar 6nce 8-10 mm
capinda gilingérmez halatina dizilmekte
daha sonra mantar yakada oldugu gibi
tizerine bes goz sardon dikilmis 22-24 mm
capindaki polipropilen esas kursun yaka
halatina donatilmaktadir.

32 mm c¢apindaki paslanmaz c¢elikten
sustali olarak imal edilmis 15 cm ¢apindaki
mapalar aykiri (salvar) halatina yaklasik 80
cm uzunlugundaki 8-10 mm c¢apindaki
polipropilen halat ile 9-12 metre araliklarla
baglanir. Toplam mapa sayist 120 ile 180
adet arasinda degisir. Hamsi girgirlarinda
istinga halat1 olarak 18-20 mm c¢apinda
1500-2000 m uzunlugunda ¢ok katl ¢elik
halat kullanilmaktadir.

3.3. Palamut Girgiri

Palamut girgir ag1 300 ile 600 kulag
arasinda boylarda donatilmaktadir. A§
g0zii agikligl 32 mm civarinda oldugu i¢in
palamut girgir1 ayni anda istavrit, liifer,
kolyoz, uskumru ve benzeri tiirlerin
avciliginda da kullanilabilmektedir.
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7,5 boy uzunlugundaki bir palamut girgiri
yarim boy (100 m) bocilik ag1 ve 7 boy
(1400 m) tor agindan meydana gelir.
Toplam 1500 metre ag 0,65 donam
faktoriiyle donatilarak 975 metre mantar
yaka uzunlugu elde edilir. Ag derinliginde
32 mm g6z agikliginda 3600 g6z ve 44 mm
g0z agikliginda 400 g6z ag mevcut olup
toplam 132,8 metredir.

Palamut girgirinda bocilik aglar1 32 mm
210D /18 no aglardan yapilir. Diger
boéliimlerde bocilik agindan uzaklastik¢a
goéz acgikligt aynm kalirken ip kalinlig
sirasiyla

210D/15-12-9 numaraya diiser. Pece
aginda 44 mm g6z agikliginda ve 210D/21
numara bir boy (200m) uzunluga ve 2000
g0z derinlige sahip aglar kullanilmaktadir.
Tor aglarinin altinda boydan boya 400 g6z
genisliginde 44mm, 210D/21 numara
agdan bulunur (Sekil 4). Mantar ve kursun
yaka ile mapa ve istinga halati donam
ozellikleri hamsi girgiriyla aynidir.

3.4. Trol Aglan

Karadeniz’de mezgit, barbunya ve kalkan
gibi demersal baliklarin avciliginda dip trol
aglart kullanilirken hamsi, c¢aga, istavrit
gibi pelajik tiirlerin avcilifinda ise ortasu
trol aglart kullanilmaktadir. Dip trol aglar
tek tekne ile kapili kullanilirken, ortasu trol
aglar1 kapisiz olarak c¢ift tekne ile
kullanilmaktadir.

3.5. Dip Trolleri

Sinop’taki trol teknelerinde klasik ve
kiipeli trol ag1 olmak tiizere iki tip trol ag1
kullanilmaktadir. Trol aglar1 teknenin boy
ve giicline gore ebatlar1 degisen, benzer
yapidaki ahsap celik karisimi dikdortgen
trol kapilar ve palamar donanimi ile
cekilmektedir.
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3.5.1. Klasik Dip Trolii

Tirkiye’de gegmisten buyana yaygin
olarak kullanilan ve Akdeniz iilkelerine
Ozgii bir trol agidir. Bu nedenle Akdeniz
tipi kapili klasik dip trolii olarak
isimlendirilir. Agin yapiminda ag kesim
teknigi ve modern ag yapim kurallar
uygulanmadig1r i¢in diisiik verimlidir.
Diger aglara oranla yapim ve kullanim
maliyeti yiiksek, av giicii diisiik, seciciligi
yok denecek kadar az bir agdir.

Teknenin  biiyiikliigline gore omuz
boliimiinde 40 mm g6z agikligindaki agdan
800-1200  gbz  bulunacak  sekilde

yapilmaktadir. Kanat aglart 90-120 mm
g0z agikliginda ¢ok katli misina agdan 10-
12 metre uzunlugunda ve 120-200 goz
genisliginde donatilmaktadir. Omuz, karin,
tiinel ve torba boliimlerinin tamami agikligi
40 mm g6z ip kalinlig1 210D/21-42 no ¢ok
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SSt #24 / $120
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katli misina aglarindan yapilmaktadir.
Agin  toplam  uzunlugu 36-44 m
civarindadir. Mantar yakaya her birisi 2 kgf
kaldirma giiciine sahip 6-8 adet yiizdiiriicii,
kursun yakaya ise 40-60 kg zincir agirlik
takilmaktadir. Mantar ve kursun yakanin
basuglar1 50-60 cm yiiksekliginde metal ya
da ahsaptan yapilmis macaya
baglanmaktadir. Torbanin son yarisinin
tizeri 4-6 mm capinda polipropilen halattan
elde oriilen 100 mm g6z agikliginda ortii ya
da muhafaza ag1 ile kaplanmakta olup ortii
aginin ¢evresi torba ¢evresinden %10 daha
kiigiik yapilmaktadir. Bu agda bas halati
bulunmaz. Maganin Oniinde 5-6 metre
bazen ¢ift kat zincirden bazen kalin
halatlardan yapilan tgliik (ligleme) halati
vardir. Kap1 ile ti¢gleme halati arasinda
firdondiilerle birlestirilmis 200-300 metre
telli halat bulunur (Sekil 5).

St @18 1500m
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3.5.2. Kiipeli Dip Trolii

Klasik Akdeniz tipi trol aglarin kullanildig1
Fransa ve Ispanya gibi iilkelerde bu aglar
1950°li yillarda terkedilirken, Israil ve
Italya’da melez aglar, diger tiim iilkelerde
ise klasik aglar kullanilmaya devam
etmistir. Son 30 yila kadar Tirkiye’de tek
tip klasik dip trolii kullanilmigtir. 1985-
1990 yillar1 arasinda Su  Uriinleri
Fakiilteleri ve mezunlarimin katkisiyla ag
kesim teknigi iilkemize girerek degisik ag
modelleri kullanilmaya baglanmstir.
Kiipeli trol ag1 melez trol aglarimin en
yaygimnidir. Bazi balik¢ilar ag1 kendisi
donatsa da pek cok balik¢t Samsun ve
Bartin illerindeki ag donatip satan
kisilerden satin almaktadir. Fakat her yil
yeni tasarim degisikliklerine gidildigi i¢in
aglarda tam  bir  standart = sekil
bulunmamaktadir.

900 goz genisligindeki bir kiipeli trol
aginda; kanat aglar1 géz agikligr 100, 110
veya 120 mm, ip kalinlig1 210D/60 numara
(R 1518 tex) veya daha kalin orgiilii PA
veya ¢ok katli misina agdan yapilmaktadir.
Agin diger boliimleri 40-44 mm goz
acikliginda ve 210D/21-36 no ip
kalinliginda ¢ok katli misina aglardan
yapilir. Agin halat donanimlar klasik trol
ag1 ile aym olmakla beraber acis
yuksekligini artirmak amaciyla daha fazla
ylizdiiriicii ve batirici kullanilabilir (Sekil
6).

3.6. Ortasu Trolii

Sinop il limanlaria kayith tekneler sahip
olduklar1 veya ortaklarina ait aglar ile
Samsun kiyilarinda ¢aga baligi ve hamsi
avlamaktadir. Kullanilan aglar iki tekneyle
cekilen ilkel ortasu trolii aglari olup agirlik
ve yizdiriicillerin dengesi ve halat
donanimi nedeniyle dibe hakim sekilde
kullanilmaktadirlar.

Ortasu trolleri yaka halatlarindan geriye
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dogru kademeli olarak 400-800 mm den
baglamak tizere, 300, 150, 80, 40, 24, 12

mm g0z acikligindaki aglardan
yapilmaktadir. Agt donatan ustanin
kararina gbére bu bolimlerin  kesim

notasyonlart1 ve uzunluklarinda farklilik
olabilmektedir.

Aglarin mantar ve kursun yakalar1 33 ile 60
metre yan boliimdeki dikine halatlar 18-30
metre arasinda yapilmaktadir. Ortasu
trollerinde her birisi 2,5 kgf kaldirma
giiciine sahip 20-30 yiizdiiriicii kullanilir.
Kursun ve zincirden olusan toplam batirici
miktar1 her zaman  yiizdiirliciilerin
kaldirma giiciinden %30’dan daha fazladur.
Bas halatlarinin uzunlugu yaklasik mantar
ve kursun yaka kadardir. Ust béliimde 24,
alt boliimde 30-32 mm halat kullanilir. Bas
agirliklar1 mandallt bir sistem ile bas
halatlari ile trol teline baghdir ve agirliklar
120-200 kg arasindadir (Sekil 7).
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4. TARTISMA VE SONUC ark., 2007). Dip trol aglarina hedef olmayan
ancak degeri yiiksek liifer, istavrit, tirsi gibi

Karadeniz’de mezgit, barbunya ve kalkan pelajik tiirler de yakalanabilmektedir
gibi ekonomik demersal tiirlerin avciliginda  (Ozdemir ve ark., 2009). Ancak boélgede
dip troli aglar1 kullanilmaktadir (Erdem ve  06zellikle palamut, hamsi ve ¢aga gibi pelajik
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tiirlerin en etkin ve verimli aveilig1 girgir ve
ortasu trolii aglar1 ile yapilmaktadir (Samsun
ve ark., 2006; Erdem ve Ozdemir, 2008).
Bolge balik¢ilarinin bir¢ogu geleneksel yerli
dip trolii aglarim1 halen kullanmay1 tercih
ederken birgogu kesim teknigi ile av sahasi,
zamani ve balik tiiriine gore uyarladiklar1 ve
deneyerek zamanla gelistirdikleri trol
aglarint  donatarak  kullanma  yolunu
secmektedirler (Erdem, 2000; Ozdemir ve
ark., 2006; Ozdemir ve ark, 2007;
Emirbuyuran, 2012).

Av ara¢ ve gereclerinin bolge, zaman ve
cesitli faktorlere bagli olarak donam ve
teknik 6zellikleri degismektedir. Ornegin;
stoklarin dengesi bozulup avlanan balik
boylar1 kiicilildikce ag gozii agikliklar
kiigilir ve aglarin  boyutlart  biiyiir.
Balik¢ilik yonetimi stoklarin daha fazla
yipranmasint Onlemek ic¢in av araglarinin
ozelliklerinde diizenlemeler yapar ve boyut,
materyal ve ag gozii acikligimi diizenler.
Iletisim olanaklarnin artmasi sayesinde
Tiirkiye’nin fakli yorelerinde denenen veya
yurtdisinda kullanilan yeni bir donam tiim

ilkeye yayilabilir. Malzeme
teknolojisindeki  gelismeler, teknelerin
boyutlar1 ve  giiverte istii  teknik
olanaklarmin  artmast da  planlarin

degismesine neden olur.

Bu calismada Karadeniz’in en Onemli
balik¢ilik merkezlerinden birisi olan Sinop
ili sinirlar1 iginde yer alan toplam 15 liman,
balik¢1 barinagi, baglama yeri ve ¢ekek yeri
ziyaret edilerek biiyiik boyutlu teknelerde
kullanilan av araglarinin teknik ozellikleri
ve donam planlari belirlenmistir. Ilin balik¢1
kitlesini  kiyr balik¢ilar1  olusturmakla
birlikte pelajik baliklarin gbg, lireme ve
beslenme yollar1 lizerinde olmasi nedeniyle
Sinop o6nemli bir girgir balik¢ilig
merkezidir.

Sinop c¢evresindeki genis ve diz kita
sahanliginda diizenli olarak trol aglar ile
avlanan tekne sayis1 da yildan yila azalmis
olup giiniimiizde sadece iki adettir. Yoredeki
12 m’den biiyiik balik¢1 teknelerinde yaygin
olarak iki ¢esit girgir ag1, iki ¢esit dip trolii
ve bir ortasu trolii ag1 olmak iizere bes cesit
ag kullanilmaktadir. Bunlarin teknik plani
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Karadeniz’in ve iilkemizin diger bolgeleri
ile kiiclik farkliliklar disinda genel olarak
benzerlik gostermektedir (Erdem, 2000;
Karakulak ve ark., 2002; Toka¢ ve ark.,
2005; Ozdemir ve ark., 2006; Doganyilmaz
ve ark., 2010; Emirbuyuran ve Calik, 2016).
Aglar arasinda yillara gore degisen ve
gelisen teknolojiye bagli olarak avciliin
gerceklestigi av sahalari, avcilik zaman,
hedef balik tiirli nedeni ile boyutlari, ag gézi
acikliklari, ag ve diger malzemelerin
materyali, sekli ile kalinliklar1 gibi
degisiklikler goriilmekle birlikte aglarin
genel yapisi ve diger pek ¢ok 6zelliklerinin
birbirlerine benzer oldugu tespit edilmistir.
Tiirkiye’de av araclarinin planlarinin kayit
altina alimmasi1 1915 yilinda yayimlanan
“Tiirkiye’de Balik ve Balik¢ilik™ isimli kitap
ile baslamistir (Deveciyan, 2006). Daha
sonra Et ve Balik Kurumu ve Istanbul
Universitesi ~ Hidrobiyoloji ~ Arastirma
Enstitiisii pek ¢ok yayinda bu konuya yer
vermistir. Ayn1 donemde Diinya Gida ve
Tarim Teskilat1 (FAO) tarafindan yayinlanan
eserlerin i¢inde bu enstitiide gorev yapan
arastirmacilarin ag planlar1 igeren bazi
caligmalar1 goriilmektedir (Kara 1977; Artiiz
1981)

Sonug olarak, Tiirkiye denizlerinde balik
avciliginda kullanilan av araglariin yapilari
ve Ozellikleri zamanla degismektedir.
Ozellikle endiistriyel balik¢ilikta kullanilan
av  araclarinin secicilik  yoniinden
giiclendirilmesi, devamli ve maksimum
irin elde edilmesi i¢in daha fazla
tyilestirilmesi gerekmektedir. Giincellenen
av araclan ile ilgili yeni bilgiler, teknik
planlar paylasilimali ve uygun ozellikte
olanlarin kullanilmasi tesvik edilmelidir.

TESEKKURLER

Bu calisma Sinop Universitesi Bilimsel
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OZET

Bu ¢aligmanin amaci kuru dokme ve tanker piyasalarindaki navlun seviyelerinin deniz
haydutlugu saldirilarina etkisinin olup olmadiginin tespit edilmesidir. Calismadaki
orneklem 2008 ve 2018 donemleri arasini kapsayan aylik dokme ve tanker navlun
endekslerinden ve yillik korsan saldiris1 degerlerinden olugsmaktadir. Deniz haydutlugu
degiskeni analizleri daha isabetli sekilde yiiriitebilmek i¢in kiibik doniisiim ile aylik
veriye doniistiiriilmiistiir. Sonuglar navlun oranlarinin deniz haydutlugu saldirilarinin
nedeni oldugunu, navlun seviyelerindeki degismelerin hem dokme gemilerinde hem de
tanker gemilerindeki deniz haydutlugu saldirilarin1 anlamhi bir sekilde pozitif yonde
etkiledigini ve dokme piyasasindaki navlun degisimlerinin deniz haydutlugu saldirilarini
daha fazla agikladigimi gostermektedir. Bu sonuglar, artan navlun gelirlerinin deniz
haydutlarini saldirmalari i¢in daha fazla motive ettigine isaret etmektedir.

Anahtar sozciikler: Deniz haydutlugu saldirisi, Navlun orani, Tanker tagimaciligi, Kuru

yuk tagimaciligi

1. INTRODUCTION

Piracy, by taking advantage of the lack of
authority for private individuals to gain
financial income without any connection to
any state, is to say that in areas where the
maritime trade is intense, the ships and the
personnel present in the ship are attacked
and seized. It is observed that maritime
piracy causes great damages to the
international trade of the states, especially
when it is considered that most of the
international trade transportation is carried
out by sea. The cost of the maritime piracy
to the maritime sector amounts to $1-16
billion (IMB 2003-2013). These attacks
affect economically, exporters, importers,
shipowners or  operators  (carriers),
insurance companies and, consequently, the
end consumer. As the attacks increase in the
transported regions, insurance premiums
increase. Each delay of the ships increases
the costs and prolonged port periods impose
costs on the carrier. Due to these increasing
costs, there is a compulsory increase in
freight rates as well.

The aim of this study is to test whether the
pirate attacks on ships are affected by
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freight rates in the market. Increased freight
revenues may also lead to an increase in the
amount of ransom that ships or cargo
owners are willing to pay since the daily
charter rates of ships in the live freight
market conditions are very high. Therefore,
the confiscation of the ship may cause loss
of large profits or may bring large costs. As
a result of the econometric analysis carried
out for the period between 2008 and 2018,
freight indices have been found to be
Granger cause of pirate attacks and there are
positive relationships between pirate attacks
and freight levels both in the dry bulk
market and in the crude oil market.
Although the study does not seem to make a
concrete contribution to the actors in a
practical and managerial way, it makes an
important contribution to the literature with
an econometric verification of the clear
theoretical relationship.

In the second section of the study, general
information about piracy activities in the
world is presented. After introducing the
method used in the study in the third section,
the data set used is examined and the
analyzes are applied in the fourth section. In
the last section, the findings are discussed
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and general evaluations are made.
2. PIRACY IN THE WORLD

At least 6,000 pirate attacks have been
reported to merchant ships over the past
three decades since the 1990s (Megjia et al.,
2013:1). Piracy is a low-risky and good-
paying criminal activity. It is generally
thought that poverty triggers these
activities, but this remains a bit simple.
Commonly, piracy activities are organized
and dominated by gangsters who see piracy
as a business in most regions (Murphy,
2013:8). The regions where these activities
are intense are shown in Figure 1. It presents
positions of the attacks in the world
according to the stages of them in 2018.
Most of the attacks have occurred around
the African continent and South-East Asia
region.

The reason for piracy activities to be
observed mostly in these less developed
countries can be explained by the low
employment opportunities in these regions,
but this inference is very optimistic. As
mentioned earlier, these activities are
carried out by professional gangs since they
can earn much more than legal employment

@,

(',) = Attempted Attack

Satellite

Boarded ’ = Fired upon

conditions and this constitutes their
motivation  (Hallwood and  Miceli,
2015:20). Usually 7 factors allow the
development of piracy activities; legal and
jurisdictional weakness, favorable
geography, conflict and disorder, under-
funded law enforcement/inadequate
security, permissive political environments,
cultural acceptability, promise of reward
(Murphy, 2013:12).

Even the only part of piracy activities in
Somalia costs billions of dollars to the world
maritime sector. These costs are due to the
fact that ships necessarily change their
routes to Cape of Good Hope for an
additional 20 days, raised insurance costs up
to $ 20,000 per trip, increased chartering
costs due to reduced ship capacity in the
market due to longer distances, and
increased inventory costs due to longer stay
at sea. Furthermore, owners of ships that are
taken hostage pay ransom amounts ranging
from $ 500,000 to $ 5.5 million (Hallwood
and Miceli, 2015:5). For all these reasons,
the costs of pirate attacks, which are seen as
a means of living for some small groups,
reach to enormous amounts in international
trade.

' = Hijacked , = Suspicious vessel

Figure 1. Attacks around the World in 2018 (ICC, 2019).
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3. METHODOLOGY

Various statistical methods are used to
examine the econometric relationships
between variables. These methods differ
according to the theory grounded on, the
dataset used and the objectives to be
achieved. One of the simplest and most
common of these methods is regression
analysis, which helps to explain the
functional relationship  between the
variables (Chatterjee and Hadi, 2015:1).
The types of the regression analysis are also
very wide and varies according to the
purpose of use. The most commonly used
type is the multiple regression model and is
expressed as (1);

Y = By + BuXy + BoXop ... +BXi e (1)

In this model Y is the dependent variable, X7,
Xo, X,..., Xi are the set of independent
(explanatory) variables and ¢ is residuals
from the model (Gordon, 2015:5). Since the
model includes more than one explanatory
variables, it is called multiple regression
model (Allen, 2004:4). If the model is
developed with only one explanatory
variable, it is called simple regression model
(Gaurav, 2011:3). When the model is
estimated, it becomes possible to determine
whether the independent variables explain
the dependent variable or to what extent. Bs
are the most important outcomes of the
models since they indicate a direction and
strength of the statistical relationships
between dependent and independent
variables individually (Esquerdo and Welc,
2018:2). In other words, they help to define
degree of reaction of the dependent variable
in response to one unit change in the

independent variable (Archdeacon,
1994:148).
When the model is estimated, the

significance of the model and variables
should be checked firstly. In addition,
several diagnostics tests should be carried
out even if the model has significant
outcomes. These tests are applied to the
residues of the model and are used to verify
the validity of some assumptions. These are
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(1) the conditional mean of ¢ is zero, (ii)
coefficient constancy which reveals that
both f and & are fixed over the sample
period, (iii) serial independence in the
disturbances of €, and (iv) a distributional
assumption of normality for ¢ (Pagan and
Hall, 1983). When these assumptions are
met, the model is considered to be reliable
and valid (Menard, 2002:5). However, if the
desired results cannot be achieved in any of
them, corrections are applied to re-calculate
standard errors and therefore the results
become interpretable.

Implementing  causality tests before
regression models are important for the
correct design of the models, as using one
variable, which is the cause of another
variable, as a dependent variable may lead
to misleading results. The most widely used
method of causality tests has been
developed by Granger (1969). This method
deals with whether a variable's historical
values can explain the current and future
values of the other variable (Yu etal., 2015).
For instance, when we consider X as a
dependent variable Y as an independent
variable, if X is better explained by the
historical values of Y than its own historical
values, Y is expressed as the Granger cause
of X (Dura et al., 2017). In this study, first
of all, the causality tests among the
variables are applied to examine the
endogeneity and exogeneity, and then the
models are tested.

4. RESULTS AND FINDINGS

Descriptive statistics of the dataset used in
the study are presented in Table 1. The
period covered is between 2008 and 2018.
132 observations of monthly frequency of
Baltic Dry Index (BDI) and Baltic Dirty
Tanker Index (BDTI) have been obtained,
however only annual data on pirate attacks
have been reached. Therefore, the annual
data has been converted to monthly
frequency data using cubic transformation
and this limitation has been tried to be
overcome.

Since high frequency data on pirate attacks
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could not be found, the annual frequency shown in Figure 2. Thanks to cubic
data has been divided into monthly transformation, the transition between the
frequencies using cubic transformation and  years is softer and a more realistic process is
used in the analyzes. The movements of the  obtained.

data before and after the transformation are

Table 1. Descriptive Statistics of the Variables

TANKER
BDI BDTI BULK ATT. ATT.
Mean 1819 822 67.8 30
Median 1177 762 59 30
Maximum 11440 1993 109 61
Minimum 317 474 38 13
Std.Dev. 1896 271 22.8 14.3
Skewness 3.01 2.25 0.58 0.67
Kurtosis 12.5 9.0 2.09 2.71
Jarque-Bera 696 316 1.0 0.88
Probability 0.00 0.00 0.60 0.64
Observations 132 132 11 11
Source: Investing, 2019; ICC, 2019.
Annual Form of Tanker Attacks Annual Form of Bulk Attacks
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Figure 2. Annual Data and Converted Monthly Data

The variables used in the study have been  purpose, augmented Dickey-Fuller (Dickey
converted to logarithmic form, thus the and Fuller, 1979) unit root test has been
discrete data became continuous and the  applied to all variables (See Appendix 1 for
processability of the data has been the results). According to the results of the
increased. Also, since the relationship analysis, both BDI and BDTI variables are
between the variables is examined by time  stationary at the level, whereas pirate attack
series analysis, it is very important that the  variables become stationary when the first
variables used are stationary. For this differences are taken. Therefore, the first
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differenced pirate attacks variables have
been used in the analysis.

In order to develop the regression models
correctly in the study, it is important to
determine the causality direction between
the variables. The reason is that while the
study aims to examine the impact of freight
rates on pirate attacks, theoretically, pirate
attacks also affect freight rates by increasing
insurance costs, bunker consumptions, etc.
Therefore, the causality relationships
between the variables have been examined
by Granger method and the results are
presented in Table 2. The most appropriate
lags for the models have been determined as
4 according to Schwarz and Hannan-Quinn
criteria (See Appendix 2 and Appendix 3 for
lag selection results). According to the
results obtained the null hypotheses of no
causalities are rejected as freights are causal
factors for pirate attacks in both dry bulk
and tanker sectors. This implies that the
impact of pirate attacks on freights are
statistically insignificant and that the
established regression models are correctly
designed.

The model estimated in the regression
analysis is basically as follows (2); the
number of pirate attacks on tanker and bulk
carriers are dependent variable, and the
freight indices in the tanker and bulk
shipping markets are independent variables.
Both models have been estimated by
ordinary least squares method (OLS).

INATTACK, = InB, + B,InFREIGHT, + ¢,  (2)

Both of the estimated models have been
obtained as significant as a whole according
to F statistics, and independent variables
also significantly explain changes in the
dependent variables according to t-statistics.
However, heteroscedasticity,
autocorrelation and non-normal distribution
problems have been determined in both
models as a result of the several robustness
tests applied to the residues of the models.
Therefore, the models have been re-
estimated by applying HAC (Newey-West)
correction and standard errors have been
recalculated, and the new results are
presented in Table 3. According to the
results obtained, both models are significant
as a whole, and independent variables are
also significant. Considering the bulk ship
model, positive changes in the BDI variable
positively affect pirate attacks. 100%
change in freight rates causes about 3%
change in pirate attacks. However, the
change in freight rates can account for 25%
of the change in pirate attacks. This may be
due to data-related constraints, or factors
other than freight rates may be more
influential. On the other hand, explanatory
power of the tanker ship model is much
lower. Positive changes in the BDTI
variable also positively affect pirate attacks.
The coefficient of the freight is almost the
same as the previous model (0.029), but the
explanatory power of the model is as low as
5%. This can likewise be interpreted as
factors other than freight rate being more
influential in pirate attacks.

Table 2. Granger Causality Tests

Ho Chi-sq. Df. Prob.
BDI does not Granger cause Bulk Attack 8.00 4 0.09
Bulk Attack does not Granger cause BDI 2.33 4 0.67
BDTI does not Granger cause Tanker Attack 7.92 4 0.09
Tanker Attack does not Granger cause BDTI 0.70 4 0.95
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Table 3. Regression Estimation Results

Variable Coefficient Std. Error t-Statistic Prob.
BULK C -0.2058 0.0691 -2.9756 0.00
SHIP BDI 0.0288 0.0098 2.9359 0.00
MODEL R-squared 0.25 F-statistic 41.2
Adjusted R-squared 0.25 Prob (F-statistic) 0.00

Variable Coefficient Std. Error t-Statistic Prob.
TANKE C -0.2004 0.0939 -2.1322 0.03
R SHIP BDTI 0.0292 0.0138 2.1176 0.03
MODEL R-squared 0.05 F-statistic 7.38
Adjusted R-squared 0.05 Prob (F-statistic) 0.00

5. CONCLUSIONS literature which tests this relationship

Although pirate attacks are mainly caused
by lack of security and poverty in the
underdeveloped countries, it is seen that the
people who have recently been involved in
pirate attacks are equipped with modern
equipment and they do this professionally.
On the other hand, the attacked companies
generally submit to the wishes of the pirates,
taking into account both the safety of
personnel and the costs of detaining the
ship. Thus, pirates make the equipment they
use more modern by generated income.

Freight levels of ships usually follow an
upward trend for two reasons; (i) demand
related increase; (ii) cost related increase.
The increase in demand is mainly due to the
inelasticity of ship supply in the short run.
This is due to the fact that the ordered ships
to the shipyards have not been able to enter
the market at the requested time due to a
certain period of time for building.
Therefore, high freight rates have high
profit margins, and the ship's inability to do
business for any reason causes large
revenue losses. Increases due to the cost are
usually caused by increases in fuel prices
since the fuel costs are one of the largest
expense items of ships. Whatever the reason
is, the last thing the ship owner wants is for
her ship to be unable to do business, and the
pirates turn it into an opportunity and aim
for extraordinary gains. In this context, it is
possible that there is a relationship between
freight levels and number of piracy attacks.
Although this relationship is clear verbally,
no study has been found in the related
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statistically. This lack in the literature forms
the motivation of this study and it is aimed
to gain a new perspective to the literature
with an empirical approach.

In the study, two separate models have
established and tested for dry bulk and
tanker freight markets. The Baltic Dry Index
for the bulk market and the Baltic Dirty
Tanker Index for the tanker market are used
as freight indicators in the markets. Pirate
attacks have been converted from annual
frequency to monthly frequency for both
markets and included in the analysis.
Firstly, Granger causality tests have been
applied among the variables to determine
the characteristics of endogeneity and
exogeneity and it has been confirmed that
freight rates are the determinants of pirate
attacks. Later, according to the regression
models established for both markets as
pirate attacks are dependent variables, it has
been found that changes in the freight rates
significantly explain changes in the number
of pirate attacks. 100% increase in freight
rates causes a nearly %3 increase piracy
attacks. The explanatory powers of the
models are relatively low, but both models
established are significant. This can be
thought to be caused by a constraint from
the data set.

Although the results of the study do not
provide any practical and managerial
implications for the actors in the market,
they provide an original contribution to the
literature by statistically testing that piracy
is affected by freight levels in the market.
What can be said in general is that the cost
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of pirate attacks is very high for the
maritime sector due to factors such as
extending the route distances of ships,
reducing the available tonnage in the market
and increasing insurance costs. On the
contrary, the reason for perpetrators who are
engaged in pirate activities is not low labor
opportunities in their countries, conversely
they are attracted by the high returns of
piracy. In this context, contributing to the
development of job opportunities in
countries with high piracy may not be able
to reduce piracy activities. Instead, it is
considered beneficial to increase the
protective measures for the protection of
merchant ships in a sustainable manner.
The biggest limitation of this study is related
to the dataset since only annual data on
pirate attacks could be obtained by ship type
since 2008. If a higher frequency data set
covering a longer period can be obtained,
healthier analyzes can be performed, and
thus better results can be obtained.
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NDIXES

Level First
Difference
Intercept Trend None Intercept Trend and None
and Intercept
Intercept

BDI -2.87" -3.01 -0.75 -9.97" -10.00™" -9.99"
BDTI -3.26™ -3.12 -0.09 -12.20™ -12.23" -12.25™
Bulker Attack -2.01 -2.37 -0.31 -3.817 -3.73™ -3.82™
Tanker Attack -0.05 -2.49 -1.33 -3.79™ -3.98™ -3.56™"

CVs for Intercept: -3.47"", -2.88™, -2.57". CVs for Trend and Intercept: -4.02"**, -3.44™,

-1.94",-1.61"

Appendix 2. Lag Length Selection Criteria for Bulk Ship Model

-3.14". CVs for None: -2.58™",

Lag LogL LR FPE AIC SC HQ
0 136.7102 NA 0.000309 -2.405539 -2.356994 -2.385843
1 404.3376 5209176  2.79e-06 -7.113171 -6.967537 -7.054083
2 624.5888 420.8371 5.87¢-08 -10.97480 -10.73208 -10.87632
3 695.6571 133.2531 1.77e-08 -12.17245 -11.83264 -12.03458
4 706.7844  20.46623  1.56e-08 -12.29972 -11.86282* -12.12246*
5 711.1565  7.885448 1.55e-08* -12.30637* -11.77238 -12.08971
6 712.5629  2.486299  1.63e-08 -12.26005 -11.62897 -12.00400
7 713.5939  1.785757 1.72¢-08 -12.20703 -11.47886 -11.91159
8 721.7936  13.91032* 1.60e-08 -12.28203 -11.45677 -11.94720
Appendix 3. Lag Length Selection Criteria for Tanker Ship Model
Lag LogL LR FPE AIC SC HQ
0 251.0241 NA 4.02e-05 -4.446859 -4.398314 -4.427163
1 460.9141 408.5360 1.02e-06 -8.123467 -7.977833 -8.064379
2 658.4713  377.4753 3.21e-08 -11.57984 -11.33712 -11.48136
3 726.6800 127.8913  1.02e-08 -12.72643 -12.38662 -12.58856
4 739.6771 23.90541* 8.68e-09* -12.88709* -12.45019* -12.70983*
5 741.9683  4.132287  8.95¢-09 -12.85658 -12.32259 -12.63992
6 742.5246  0.983419  9.53e-09 -12.79508 -12.16400 -12.53903
7 746.4078  6.726362  9.56e-09 -12.79300 -12.06483 -12.49756
8 749.6351 5.474841 9.71e-09 -12.77920 -11.95394 -12.44436
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ABSTRACT

This paper presents the first key results for the
impacts of the North Atlantic Oscillation
(NAO), the Indian Ocean Dipole Mode (DMI)
and the Southern Pacific Ocean Oscillation
(SOI) events on the hydrographic and climatic
parameters at the mid of Shatt Al-Arab
estuary (i.e. Basrah city center) by using
correlation analysis and standard ordinary
linear regression as an autoregressive process
of order 1. The analysis examined the
discharge, salinity, sea surface water
temperature, and air temperature over the
period 2005-2014 (i.e. interannual, monthly
and seasonal datasets). The formal regressions
have been estimated by using the first-degree
autoregressive AR (1) model, which includes
calculations of the GLS-Generalized Least
Square  Error Minimization regression
method, for obtaining more stable solutions in
the context of climate change. The correlation
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is accounted for using the standard ordinary
bivariate linear regression method. The main
results indicated that the hydrographic and
climatic variables in the study region
experienced general trends of decrease in
discharge of 2.0936 (m?/sec), increase in
salinity of 0.0071 (%o), increase in air
temperature of 0.0178 (°C) and increase in sea
surface  temperature of 0.0098 (°C).
Significant correlations, as well as prediction
equations, were found between discharge and
SOI, then, salinity and sea surface temperature
with  NAO, and finally between air
temperature with NAO/DMI/SOI. The Pardé
coefficients reflect the Karun influence during
spring in the context of climate change .
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1. INTRODUCTION

Shatt Al-Arab estuary formed by the
confluence of Tigris and Euphrates rivers. It
flows southeastward for 204 km from the
confluence point. Besides, it receives fresh
water from the eastern side by Karun River.
Its width increases about 400 m at Basrah city
center to 2 km at its mouth. The drainage basin
area is around 1000000 km2. The hydraulic
gradient rate is between 1-1.5 cm/km. Thus,
the study region (Figure 1) is very important
for the Iraqi economy, where it used for
fishery, oil transportation, and shipping,
which links between many harbors in the

correlations between each of the climatic
events: North Atlantic Oscillation-NAQO; EI
Nino Southern Oscillation-SOI; and Indian
Ocean Dipole-DMI with air temperature,
barometric pressure, and precipitation during
seasonal variations of the period (1973-2012)
by following Al Senafi and Anis (2015). The
climate in the region is vulnerable to the
increased in air temperature especially, in the
context of climate change. The influence of
climate change on the increase of sea surface
water temperature has been increasing
constantly (Attrill, 2009). Thus, the current
study examines the effects of the atmospheric
events on Shatt Al-Arab hydrographic and

Persian/Arabian ~ Gulf. The  Northern climatic parameters.
Arabian/Persian Gulf showed significant
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Figure 1. A map showing the study region, i.e. Shatt al-Arab estuary (MSC, 2016).

Determining the regression/ correlation
between the above-mentioned events and the
hydrographic and climatic parameters (i.e.
River discharge-Rd, salinity-S, sea surface
water temperature-SST, and air temperature-
AT) is the aim of the present work. The linear
trend for each parameter is the goal of our
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study as well.

The global and the regional climate change in
the Northern Arabian/Persian Gulf have been
detected in the last decades (Al Senafi and
Anis, 2015; Attrill, 2009; Jones et al., 1997;
Jones, 2003; Naidu et al., 2012). So, it is
necessary to investigate if Shatt Al-Arab
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hydrographic and climatic features suffer a
change during the interannual, monthly, and
seasonal means at the Basrah city center
station in the context of climate change over
the time (2005-2016).

Moreover, to detect the increase or decrease in
the extreme values of Shatt Al- Arab
discharge during the monthly means, the
Pardé coefficients should be calculated in
accordance with Bormann (2010). The
materials and methods are presented in section
2, as well as, the estimated models are
submitted in section 2.1. The results are given
in section 3, as well as, the discussion and
conclusions are submitted in section 4. Then,
the references will submit during section 5.

2. MATERIAL AND METHOD

For the implementation of statistical time
series analysis (i.e. correlation analysis and
standard ordinary linear regression as an
autoregressive process of order 1) to the
physical features of Shatt Al-Arab estuary in
the conducted research, a great deal of data
series were used for the period 2005-2014 in
the context of climate change:

1) Monthly data series of Rq (m*/sec), S(%o),
SST (°C), AT (°C), (see Figure 2), were
measured at the mid of Shatt Al-Arab estuary
(i.e. Basrah city center station) with
latitude/longitude 30°31'08.9"N
47°50'45.9"E (MSC, 2016).

2) Monthly mean data series of the (NAO)
index (see Figure 3), i.e. the difference
between the normalized sea level pressure
over Gibraltar and the normalized sea level
pressure over Southwest Iceland in the North
Atlantic Ocean, were collected from Climate
Research Unit in Norwich, United Kingdom
(CRU) and calculated depending on the
method given by Jones et al. 1997.

3) Monthly mean data series of the (DMI)
index (see Figure 4), i.e. the Sea Surface
Temperature SST gradient between the
western equatorial Indian Ocean (50E-70E
and 10S-10N) and the southeastern equatorial
Indian Ocean (90E-110E and 10S-ON) (Saji
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and Yamagata, 2003).

4) Monthly mean data series of the (SOI)
index (see Figure 5), i.e. the normalized
pressure difference between Tahiti and
Darwin in the equatorial Pacific Ocean, were
collected from (CRU) and calculated
depending on the method of Ropelewski and
Jones (1987).
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Figure 2. Monthly mean data series of Discharge-Rd, Salinity-S, Sea surface water
temperature-SST, and Air temperature-AT at the mid of Shatt Al-Arab estuary (i.e. Basrah city

center station) with latitude/longitude 30°31'08.9"N 47°50'45.9"E (MSC, 2016).
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Figure 3. Monthly mean Jones’s data series of the (NAO) indices (CRU, 2018).
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Figure 4. Monthly mean data series of the (DMI) indices (Saji and Yamagata, 2003).
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Figure 5. Monthly mean data series of the (SOI) indices (CRU, 2018).

The seasonal form of each studied series were  February data series); (the spring season: by
estimated directly such as (the winter season: the average of March; April and May data
by the average of December; January and series); (i the Summer season: by the average
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of June; July and August data series) and (the
Autumn: by the average of September;
October and November data series). Missing
values in any time series, if found, were
treated according to Emery and Thomson
(2001).

Thus, the total linear trend presented
throughout the hydrographic data series (i.e.
Rd, S, and SST) and the climatic data series
(i.e. AT) was assumed to be linear. Then, it
could be described as follows (Mahmood,
2016):

The total linear trend throughout the
hydrographic and climatic series < the linear
trend caused by the climatic reasons and the
linear trend caused by the other reasons
2.1)

Where the trend caused by the climatic
reasons is superimposed with the other
reasons. The trend calculations should be
performed Dbefore the calculations of
correlations exclusively. Hence, it should
remove (linearly detrended) from the
individual records, if detected. Where the
problem associated with not detrending data
series is: The climatic reasons are controlled
by different atmospheric circulations in the
context of climate change. However, the
detrended procedure will also eliminate a
whole linear trend.

Furthermore, verifying the adopted datasets
(i.e. hydrographic and climatic series) have
done by using the SNHT test (i.e. the
XLSTAT- statistical software) and obtaining
no unrealistic values.

2.1. The Estimated Models

Pearson's correlation coefficient has been
adopted in the present study. The value of a t-
test should be used to study the significance of
Pearson's coefficient R.

Regression analysis aims to determine an
average relationship between the variables. In
this analysis, one variable is taken as a
dependent variable (e.g. Rd, S, SST, and AT),
while the other is considered as the

independent variable (e.g. NAO, DMI, and
SOI). Where, the physical links behind using
this analysis were the SST and AT showed
linear regression behavior in the Northern
Arabian Gulf in accordance with Al-Rashi et
al. (2009) and Al Senafi and Anis (2015).
Similarly, the Rd and S in Shatt Al-Arab
Estuary showed like behavior according to
Abdullah et al. (2016) and MSC (2016).

A simple linear regression line is fitted
between the two variables (or is fitted for a
single variable) based on the observed data.
Parametric methods have used for calculating
the regression models in the present study.
The standard ordinary bivariate linear
regression provides accurate estimations
when the regression residuals are corrected for
a serial autocorrelation and the variance.
Therefore, the estimated Rd, S, SST, and AT
are characterized as an autoregressive process
of order 1, i.e. AR (1) model, during the
calculations of the Generalized Least Square
Error Minimization regression (GLS) method
and can be expressed in accordance with
Mahmood (2016):

H¢= a+b Netpi(He1—a—bNe1)+ve . (2.2)
ie.,

a = is the intercept regression coefficient
b=is the linear regression slope coefficient
p=is the autocorrelation coefficient (i.e., -1
<lpl <)

vi= is an independently and identically
distributed error term with zero mean and
variance.

H= Rd/S/SST/AT: (i.e., River discharge
series/Salinity series/Sea surface water
temperature series/Air temperature series) t.
N:= (the NAO series/the DMI series/the SOI
series + errors by noise) t.

H:.1 = Rd-1/S+-1/SST-1/AT; -1 (i.e., River
discharge series/Salinity series/Sea surface
water temperature series/Air temperature
series) t-1.

Ne1 = (the NAO series/the DMI series/the
SOI series + errors by noise) t-1.
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The linear regression trend T gives accurate
estimations when the regression residuals are
corrected for a serial autocorrelation and the
variance. Therefore, the Rd, S, SST, and AT
linear trends are characterized as an
autoregressive process of order 1 and can be
expressed as follows in accordance with
Mahmood (2016):

H;=a+T (time) t + p; (Hr.1—a-T (time) t-1) +
Vi (2.3)

For correlation and regression coefficients
tests, a suitable null hypothesis can be applied,
when there is no impact of the atmospheric
events on each of the hydrographic and
climatic data series during the studied time
scales. However, a null hypothesis for the
linear trend coefficient test can be applied,
when each of the R, S, SST, and AT fluctuate
along with constant mean. The statistical tests
for these coefficients have been achieved at a
critical value of the significance level (P-
value). Where a P-value < 0.05 is an
indication of statistical significance, a
straight-line regression model can be used. If
P-value > 0.05, it indicates a lack of statistical
significance. Consequently, a straight-line
regression model cannot be used.

Shatt Al-Arab discharge regime describes the
mean monthly of discharge, influenced
mainly by the Tigris and Euphrates rivers
discharge as well as Karun river discharge
which contribute about 50% of the total
discharge (Al-Asadi, 2017), i.e. associated
with climatic conditions. As well as the other
reasons like land use and river regulation.
Thus, the monthly Pardé coefficient (PC; the
relation between monthly (MRdmonth) and
annual (MRayear) discharge should be used to
describe the monthly distribution of discharge
over the year (Bormann, 2010):

PC=MRdmonth/MRdyear (2'4)

3. RESULTS

3.1. The results in terms of the interannual
datasets

The present statistical time series analysis
shows a negative correlation between SOI and
the discharge series (R=-0.255), see Figure 6.
However, insignificant correlations showed
with each of the NAO and DMI events. In this
context, the linear regression model shows a
negative slope as well, (i.e. Rd= 3.872-6.793
x SOI). The linear discharge trend shows a
negative response over the studied period (T
of discharge series=-2.0936 (m>/sec)). Also,
the analysis shows a negative correlation
between NAO and S (i.e. R=-0.211), see
Figure 7.

Then, the linear regression equation is
constructed, (i.e. S=-1.636-4.313 x NAO), in
which a negative regression slope is very
clear. The best fit shows a small increase in
salinity time series (T of salinity
series=0.0071 (%o)). Where, it is proposed that
the salinity is influenced by natural and
anthropogenic sources in Shatt Al-Arab
estuary. However, there is no influence for
each of DMI and SOI on the salinity.

The analysis of SST shows similar previous
results of salinity in terms of NAO influence
(i.e. R=-0.253), see Figure 8.
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Figure 6. Negative correlation between SOI and the discharge series (R=-0.255) over the period
(2005-2014).
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Figure 7. Negative correlation between NAO and the salinity series (R=-0.211) over the period
(2005-2014).
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Figure 8. Negative correlation between NAO and the sea surface water temperature series (R=-
0.253) over the period (2005-2014).
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Where the linear regression equation is (SST
= 1.542-4.218 x NAO). On the other hand,
there is no influence for each of DMI and SOI
on the SST. Results also show a small increase
in the SST trend (T of sea surface water
temperature series=0.0098(°C)) could be
related to global, regional and local reasons.

The influences of NAO, DMI, and SOI on the
AT show significant correlations (i.e., R=-
0.335, R=0.183, R=-0.212) respectively, see

Figure 9.

These results present three regression
equations (i.e., AT= -2.174-5.923 x NAO,
AT= -6.682+26.411xDMI, AT= 1.155-5.025
x SOI) respectively. In this regard, the
analysis of any air temperature trend indicates
an increase in the AT during the same time
interval (T of air temperature series = 0.0178

“C)).
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Figure 9. Negative correlation between NAO and SOI with the air temperature series
(R=-0.335, R=-0.212), positive correlation between DMI with the air temperature series

(R=0.183) over the period (2005-2014).

3.2. The results in terms of the monthly
datasets

A similar analysis has been carried out on the
individual month's datasets at Shatt Al-Arab
estuary station in the northern Gulf. Results
confirm insignificant influences for NAO,
DMI and SOI on each of the Rd, S, SST and
AT in March, April, May, July, September,
and October. In addition, there is no response
for each of Rd, S, and AT on the NAO, DMI,
and SOI in January and February months.

Insignificant correlations between NAO and
DMI with SST have been showed in January.
Similar results between NAO and SST
showed in February. However, positive
significant correlations between SOI and SST
during January and February (i.e. R=0.7,

R=0.65), what showing a positive regression
slope (i.e. SST=-41.518+2.710 x SOI, SST=
-47.352+2.515xS0OI) respectively. A similar
relation has been detected between DMI and
SST during February (R=0.64, SST=
49.763+15.768 x DMI).

Moreover, there is no influence for each of the
NAO, DMI, and SOI on Rd, S, and SST
during June. Also, the results showed an
insignificant influence on SOI on AT.
However, the negative influence for NAO on
the AT (i.e. R=-0.69) and a positive influence
for DMI on AT (i.e. R=0.75) have been
approved in this analysis. In this regards,
regression equations constructed between
NAO and DMI versus AT, which showed
negative and positive slope respectively (i.e.,
AT=22.011 - 6.307 x NAO, AT= 24.740 +
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53.609 x DMI). In August, the results
confirmed an insignificant relationship
between each of NAO, DMI and SOI with Rd,
AT and SST respectively. Likewise, an
insignificant correlation proved between DMI
and SOI with S. However, the results
confirmed positive influence of NAO on the S
(R=0.7). Thus, the regression equation has
been constructed and a positive slope
estimated (i.e., S =16.509 + 11.409 x NAO).
Similarly, insignificant relation manifested
between NAO, DMI, and SOI with Rd and S
during November. In addition, an
insignificant relation between NAO and DMI
have detected with each of AT and SST.
Furthermore, the conducted results confirmed
a negative correlation between each of SOI
and AT with SST (i.e., R=-0.79, R=-0.84)
respectively, and hence, a negative regression
slope was detected between AT and SOI (i.e.,
AT=-12.039 - 9.137 x SOI). A similar result
was detected between SST versus SOI (i.e.,
SST=-5.945 - 9.272 X SOI).

In December, the analysis manifested an
insignificant relation between NAO, DMI,
and SOI with S and AT separately. At the
same time, no relation demonstrated between
DMI and SOI with Rd, as well as, between
NAO and DMI with SST. Yet, positive
significant correlation between NAO and Rd
(i.e., R=0.71), whilst, a negative significant
correlation between SOI and SST (i.e., R= -
0.67) showed a positive and negative
regression slope respectively in the regression
models (i.e., Rd= -9.339 + 8.675 x NAO,
SST=-39.539 - 2.713 x SOI).

Trend analysis has been carried out on Rd, S,
AT and SST data series per each month (T1,
T2, T3, ...., T12) at the studied station. In
general, the results confirmed decreasing in
Rd trend per each month (T1 of discharge
series = -22.44, T2 = -29.234, T3 = -34.432,
T4 =-36.728, T5=-37.239, T6=-28.698, T7=
-22.442, T8=-16.737, T9= -11.582, T10= -
15.093, T1l= -19.321, TI12= -21.691
(m3/sec)) but this behavior was more
pronounced in March, April and May (i.e. T3,
T4 and T5 respectively). The salinity trends

showed increase behavior for all months
except the December trend (T1 of salinity
series =0.0594, T2=0.1018, T3 =0.1207, T4
= 0.0705, TS5 = 0.0729, T6 = 0.067, T7 =
0.1139, T8 = 0.1298, T9 = 0.0869, T10 =
0.1052, T11 =0.0683, T12 =-0.0328 (%o)), in
which December is a winter and cold month.
Similarly, the air temperature trends
demonstrate increase manner per each month
except the last month (T1 of air temperature
series = 0.12, T2 =0.1788, T3 =0.1776, T4 =
0.0321,T5=0.243,T6=0.3109, T7=0.2533,
T8 = 0.2352, T9 = 0.2448, T10 = 0.3624,
T11= 0.3006, T12 = -0.0255 (°C)). The
analysis showed negative SST trends in
March, April, November, and December (T3
of sea surface water temperature series = -
0.0218, T4 = -0.1152, T11=-0.1152, T12= -
0.0588 (°C)) respectively. However, the
positive trends have been confirmed for the
rest months in Shatt Al-Arab estuary (T1 of
sea surface water temperature series = 0.1248,
T2 =0.1776, T5 = 0.0982, T6 = 0.1018, T7 =
0.1236, T8 = 0.2097, T9 = 0.0552, T10 =
0.1176 (°C)).

3.3. The results in terms of the seasonal
datasets

During winter, there is no influence of NAO,
DMLI, and SOI on the AT and SST. Likewise,
insignificant influences of DMI and SOI on
Rd as well as on S have been demonstrated.
However, the analysis showed positive and
negative significant influence for NAO on Rd
and S (R= 0.374, R= -0.414) respectively.
These results present the following regression
equations (i.e., Rd=5.809 + 5.383 x NAO, S=
-9.592 - 6.237 x NAO). Next, the analysis of
the spring season shows an insignificant
response between NAO, DMI, and SOI with
each one (S, AT as well as SST). Similarly, no
responses between NAO and SOI with Rd
were detected over the studied period but a
negative significant effect was very clear for
DMI on Rd (R=-0.385). These results showed
a negative regression slope in the regression
model (Rd= 19.368 - 60.180 x DMI). The
statistical analysis of the summer season
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showed insignificant correlations between
NAO, DMI, and SOI with each one (Rd and
S). Also, there were no responses detected
between NAO and SOI with each one (AT and
SST). However, the positive significant effect
was detected for DMI on AT and SST (i.e., R=
0.403, R= 0.411), and hence, the positive
regression slope was manifested (i.e., AT=
27.606 + 24.352 x DMI, SST= 24.475 +
11.785 x DMI).

Similar analysis has been done on the autumn
datasets, the results showed insignificant
correlations between NAO, DMI and SOI
with each one (S, AT and SST). Next,
insignificance responses detected between
NAO and DMI with Rd but a negative
response was between SOI on Rd (R=-0.465).
Thus, the last results lead to a negative
regression slope in the regression model (i.e.,
Rd=4.757 - 13.154 x SOI).

Trend calculations showed negative values for
the discharge change associated with the
contemporary bad situation of freshwater
discharge for all seasons (Twinter Of discharge
series = -7.1279, Tspring= -10.884, Tsummer=
9.9262, Tauwumn= -4.8568 (m3/sec)). Hence,
the salinity trends showed increase behavior
over the studied period for all seasons (Twinter

of salinity series = 0.0114, Tspring= 0.0318,
Tsummer= 0.0282, Tautumn= 0.038 (%0)), which is
associated with the same reason mentioned
above. The results of the AT trends showed
negative values during winter (Twinwer of air
temperature series = -0.0124 (°C)). However,
positive trends for the other seasons (i.e.,
Tspring of air temperature series = 0.1003,
Tsummer= 0.0482, Tauumn= 0.0566 (°C)) were
detected. Similarly, the trend results of the
SST for all seasons showed the similar
behavior of the AT trends (Twiner Oof sea
surface water temperature series = -0.0062,
Tspring: 00524, Tsummer: 0046, Tautumn:
0.0225 (°C)), i.e. associated with weather and
climate conditions in the context of climate
change.

3.4. The results of the Pardé coefficient
(PC)

Figure 10, shows the highest values were
more pronounced during March, April, and
May, i.e. spring season. The increases in
Pardé coefficients and the decreases in the
discharge trends are associated with Karun
river discharge. All the detail evidences for
the mentioned results will submit in the next
section.

PC
—— Pardé coefficient 2 -
Dogrusal ( Pardé 15 -
coefficient ) ,\/\/\—\/\/\v\
1 - V “ A A
y =-0,0024x + 1,145 .V\/ VN W7 4V
R?=0,2636 05 -
0

1

8 15 22 29 36 43 50 57 64 71 78 85 92 99 106113120

Figure 10. Change in Pardé coefficients describe the variability in discharge regime of Shatt

Al-Arab estuary over the period (2005-2014).
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4. DISCUSSION AND CONCLUSION

The decrease in the discharge of Shatt Al-
Arab estuary (i.e. at study station) is
calculated for the time (2005-2014). This
station is about 120 km away from the
Arabian\Persian Gulf and is proposed to be
affected by global, regional, and local effects.
Globally, the rainfall amounts in the drainage
basin of Shatt Al-Arab what affect the
discharge could be affected by the NAO,
DMI, and SOI in the context of climate
change (Cullen and deMenocal, 2000; Al-
Senafi and Anis, 2015). Regionally, the
negative trend could be related to the decrease
in the Tigris and Euphrates discharges. That is
consistent with the fact that the Shatt Al-Arab
estuary faced a low freshwater as a result of
the decrease in received water from its
tributaries. Where it receives a freshwater
from the Tigris river only (Al-Asadi, 2017). In
this context, Turkey will regulate the flows of
Tigris for many uses during the G.A.P.
project. In addition, Syria has anticipated
regulating the Euphrates flow by operation of
three kinds of dams in the mainstream.
Locally, Shatt Al -Arab discharge through its
estuary is facing serious reductions in
freshwater by human interventions as well as
due to increased human use with increasing
population. On the other hand, the increase in
salinity concentration is clear in the conducted
results. Generally, the salt concentration in
Shatt Al-Arab water is affected by the number
of factors, the most important are: the
decrease in the discharge, the tide forcing, the
evaporation rates, the average temperature,
solar radiation, air moisture, and marine
waters through the Arabian\Persian Gulf (Al-
Muhyi, 2016), where these factors could be
increased the salinity levels.

At present time, the trend in salinity along
Shatt Al-Arab estuary could be related to the
salinity intrusion from the downstream and
anthropogenic sources, which could threat
people and environment (Abdullah et al.,
2016). However, the negative December trend
may be related to the fact that the salinity can

change from one day to the next depending on
the above-mentioned factors. In addition, the
majority of the rainfall in Iraq has happened in
December (Abd-El-Mooty et al., 2016).

The global carbon dioxide has been increased
in the atmosphere since 1950 (from 280 to
399.5 ppm). However, this value has not
reached 300 ppm over 650,000 years. The
reason behind this rise was the industries,
which destroys the natural limit of the
atmospheric components (Blasing, 2018).
Thus, with other greenhouse gases, the global
air temperature has increased by about 0.8°C
during the 20th century, whether the reason is
human or natural. The air temperature in the
northern  Arabian\Persian Gulf showed
increased by 0.8 °C during 1973-2012 (Al-
Senafi and Anis, 2015). In accordance, the air
temperature at the studied station showed a
positive trend. However, the decrease in air
temperature trends during December and
winter season could be related to the climate
status of Iraq which is short cold in winters, as
well as, it is affected by the location of the
country close to the sub-tropical wetness of
the Arabian\Persian Gulf (Abd-El-Mooty et
al., 2016) .

The conducted research proved that the sea
surface temperature has increased. The SST
trend is significantly affected by local
anthropogenic activities as well as regional
and global reasons. Where, the SST
measurements showed a positive trend in
Kuwait Bay (about 300 km from the studied
station) over the period 1985-2002, what
affected by the regional and global reasons
(Al-Rashidi et al., 2009). On the other hand,
the monthly SST trends could be related to an
El Nin"o, which is a significant global
Oceanic-atmospheric event affecting the
weather in the worldwide and working to
reinforcement extreme climatic system,
hence, it affects the sea surface water
temperature in the Northern Arabian Gulf
(Jones et al., 1997; Al-Rashidi et al., 2009).
This study also submitted negative SST trends
during spring, autumn months and winter
season. That may be related to local reasons.
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Global warming, i.e. caused by climate
changes, is the main global driver affecting
the discharge, salinity, air temperature, sea
surface temperature, local reasons in Shatt Al-
Arab estuary and regional reasons in
Arabian\Persian Gulf and Shatt Al-Arab
tributaries .

Local reasons could be related to the
following points:

1. Gravitational circulation and mixing
of seawater in Shatt Al-Arab estuary
will affect the salinity, discharge as
well as SST.

2. Weather condition may affect the
SST, salinity, and discharge.

3. Human activities may impact the air
temperature, SST, salinity, and
discharge.

In addition to the similar points that above-
mentioned, the regional reasons could be
related to the following points:

1. The discharges of Euphrates and
Tigris, as well as Karun rivers, may
affect the discharge, salinity as well as
SST.

2. The very large tidal range may affect
the SST, salinity and discharge.

The increase in Pardé coefficients reflects the
Karun influence during the spring season. The
Karun River joins the eastern bank of Shatt
Al-Arab about 72 km north of the
Arabian\Persian Gulf. The mean annual
discharge of Karun River is about 8.5
km3/year, and hence, the flow of Karun into
Shatt Al-Arab depends mainly on spring
snowmelt in the Iran Mountains which are
affected by the change in the climate (Al-
Asadi, 2017). Thus, the characteristic of the
discharge regime (i.e the Pardé coefficients)
was considerably affected by climate change .
Global warming is the main global driver
affecting the NAO, DMI and SOl events in the
context of climate changes, and hence,
affecting the discharge, salinity, air
temperature and sea surface temperature at
Shatt Al-Arab estuary.

The first looking of this study is to establish
and quantify the extent of each event and its

impacts on each hydrographic and climatic
parameter in Shatt Al-Arab station. The
correlation results of NAO illustrate the
negative responses may be related to the
subtropic—subpolar NAO sea level pressure
gradient. The more zonal tracks of the North
Atlantic heat and moisture brought
anomalously wetter conditions what reflects
in the negative S/SST/AT (Cullen and
deMenocal, 2000).

The positive correlation with salinity is related
to summer rainfall in the Middle East under
the influence of NAO. In addition, the positive
correlation in winter month and season may
reflect the winter rainfall percentage
associated with the NAO event.

Many studies investigated the correlation
between the climate of the Middle East and El
Nino (Cullen and deMenocal, 2000; Al
Senafi and Anis, 2015). The negative
influence of the SOI represents the impact on
the summer monsoon. Thus, the effect of SOI
on the regional precipitation and temperature
is a result of its influence on the summer
monsoon. The positive influence of the SOI
on the SST during February and June reflects
the variations in SST what related to SOI
pattern. Thus, this result presents the possible
influence of the far-field large-scale SOI event
on the Middle Eastern climate, in which the
positive phase of SOI starts to develop during
the spring and summer producing warmer
SST surface along the central Pacific Ocean.
This shift causes disturbances to the Asian
summer monsoon and hence the weather
condition in the south of Iraq (Al Senafi and
Anis, 2015).

Many studies investigated the correlation
between the climate of the Middle East and
the DMI event (Saji et al., 1999; Saji and
Yamagata, 2003; Al Senafi and Anis, 2015).
The positive influence of the DMI reflects the
influence of the Indian Ocean on the Asian
summer monsoon (Saji et al., 1999; Al Senafi
and Anis, 2015). The influence of DMI during
February and June is associated with the
development of the DMI event during these
months in the context of climate change. The
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seasonal variations in the DMI pattern had
reflected in the Rd during spring. However,
the positive seasonal pattern of the Indian
Ocean Mode had reflected in SST/AT during
summer .
The unusual temperature conditions during
the DMI event affect the Indian summer
monsoon and the weather condition in the
south of Iraq .
An insignificant relation between
NAO/SOI/DMI and each of Rd/S/AT/SST in
the results could be related with the fact that
the influence of each climate event has spatial
and temporal variations on the Middle East
climate (Cullen and deMenocal, 2000; Al-
Senafi and Anis, 2015.)
In terms of the conclusions, the study region
experienced general trends such as:
#Decrease in the discharge of 2.0936 (m>/sec)
#Increase in salinity of 0.0071(%o)
#Increase in air temperature of 0.0178 (°C)
#Increase in sea surface temperature of
0.0098 (°C)
This general trend of discharge could be
explained by the change in: (1) the main
discharge of the tributaries in the context of
climate change, (2) the climatic and
anthropogenic conditions, (3) SOI in the
context of climate change.
Next, the general trend of salinity could be
explained by the change in: (1) the main
discharge of the tributaries in the context of
climate change throughout the change in: (1-
1) precipitation amount in the drainage basin
(1-2) Karun discharge (1-3) Dam construction
near the source of the main tributaries, (2)
mean sea-level change in the Arabian\Persian
Gulf (3) sea surface temperature change in the
Gulf, (4) El Nin"o event which affect the
SST/AT changes in the Gulf, (5) wind speed
causing turbulence leads to break down the
salinity stratification during the water column
which caused a homogenous water column (6)
the evaporation process in the Gulf (7) the
tidal range at Shatt Al-Arab estuary mouth (8)
industrial and agricultural activities (9) the
NAO in the context of global warming .
While the Air temperature trend can be

explained by the change in: (1) climate
change, (2) NAO/DMI/SOI in the context of
climate changes (3) the anthropogenic
resources.

Finally, the sea surface temperature trend may
be explained by the change in: (1) climate
change, (2) the NAO in the context of climate
change (3) the anthropogenic resources.

The variations in discharge, salinity, air
temperature and sea surface temperature to the
NAO, DMI, and SOI is confirmed by
significant (p-value < 0.05) correlations.
Similar implications can be concluded in
terms of monthly and seasonal timescales.
This study has shown that climate change
affects the hydrographic and climatic
characteristics of Shatt Al-Arab estuary.
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ABSTRACT

Container transportation, which can offer
door-to-door integrated solutions to its
customers, consists mainly of importers,
exporters and shipping lines There are
logistic service providers under the name of
the freight forwarder for import and export
companies to meet their different logistic
demands, to make their dialogue with the
lines more effective and to be focused them
on the main activity areas. These providers,
which are designated as forwarders in
international literature, mediate realization
of logistics activities like insurance,
transportation, storage, customs clearance,
packaging and so on. In order for these
activities to be particularly economical,
freight forwarders must select the optimal
line operator. In this process, different
criteria emerge that will affect the choice of
freight forwarders.

Multi-criteria  decision  making that
determining these criteria and examining
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the effect levels in the selection process and
the decision making process is realized
through the solution of models has emerged
as a method applied of more than one
enterprise in today. The problem mentioned
in this study is the determination of the
criteria used by the shipping contractor in
selecting the container line operator, using
the weighting model and using the decision
model.

For this reason, it was aimed to determine
the criteria affecting line operator preference
and to define their weight in decision
support  system by  meeting  with
international  transportation  contractors
operating in our country. For this purpose,
the actual data and the current shipping
demand are evaluated and the decision-
making process is established by using AHP
and EDAS methods.

Keywords:  Container  Transportation,
Freight Forwarder, Multi-Criteria Decision
Making, AHP, EDAS.
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OZET

Miisterilerine kapidan kapiya entegre ¢oziimler sunabilen konteyner tasimaciligi,
temelde ithalatc1, ihracat¢1 ve hat operatdrlerinden olusmaktadir. ithalat ve ihracat
yapan firmalarin, farkli lojistik taleplerinin yerine getirilmesi, hatlar ile olan
diyalogunun daha etkin saglanabilmesi ve firmalarin ana faaliyet alanlarina
odaklanabilmesi i¢in nakliye miiteahhidi ismi altinda lojistik hizmet saglayicilar
bulunmaktadir. Uluslararasi literatiirde forwarder olarak belirtilen bu firmalar, sigorta,
tasima, depolama, giimriikleme, ambalaj vb. lojistik faaliyetlerin gerceklesmesinde
aracilik yapmaktadirlar. Bu faaliyetlerin basta ekonomik olmasi adina, nakliye
miiteahhitlerinin optimal hat operatoriinii segmesi gerekmektedir. Bu siiregte nakliye
miiteahhitlerinin tercihini etkileyecek farkli kriterler ortaya ¢ikmaktadir.

Bu kriterlerin belirlenmesi ve se¢im siirecinde etki diizeylerinin incelenerek, karar
verme siirecinin modeller iizerinden ¢oziimiiniin gergeklestirildigi, ¢cok kriterli karar
verme, giniimiizde ¢ok sayida isletmenin uyguladigi, birden fazla amacin
gergeklestirilmesi i¢in uygulanan bir yontem olarak dikkati ¢ekmektedir. Bu ¢alismada
belirtilen problem, nakliye miiteahhidinin, konteyner hat operatdrii seciminde kullandig1
kriterlerin belirlenmesi, agirliklarinin olusturularak, karar modelinin kullanilmasidir. Bu
sebeple, lilkemizde faaliyet gosteren uluslararasi nakliye miiteahhitleri ile goriisme
saglanarak, hat operator tercihini etkileyen kriterlerin belirlenmesi ve karar destek
sisteminde agirliklarinin tanimlanmasi amaglanmistir. Bu amag¢ dogrultusunda, gercek
veriler ile giincel nakliye talebi degerlendirilmis ve karar verme siireci AHP ve EDAS
yontemleri kullanilarak olugturulmustur.

Anahtar sozciikler: Konteyner Tasimaciligi, Nakliye Miiteahhidi, Cok Kriterli Karar
Verme, AHP, EDAS.

1. GIRIS

Deniz yolu tagimacilifi, diinyanin fiziki
yapisi, ekonomik dogasi, tek seferde
yilksek miktarda tagima performansi,
emniyet gibi kriterler dikkate alindiginda,
uluslararasi ticaretin giinlimiiz kapasitesine
ulasmasinda 6nemli faktorlerdendir. 2018
yili itibariyle diinya dis ticaret hacmi 14
milyar ton iizerinde gerceklesirken, bu
miktarin % 84’lik kismi deniz yolu ile
tasinmaktadir. Deniz yolu tasimaciligi
icinde ise en biyiikk pay dokme yik
tagimaciligina aittir.

1960’11 yillarla birlikte gelismeye baslayan
konteyner tasimaciligi, disiik maliyet,
kapidan kapiya hizmet saglayabilme,
tasima maliyetlerinin Onceden tahmini,
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yiiklerin birimlestirilmesi, tagima veriminin
artmasi, ylk hasar oraninin diismesi de
dikkate alindiginda, deniz yolu
tagimaciligiin en hizl biiyiiyen tiirii olarak
karsimiza ¢ikmaktadir. Sekil 1°e gore,
deniz yolu tasimaciligi iginde, konteyner
tagimaciliginin payr 2018 itibariyle % 16
olarak ger¢eklesmistir.

Sekil 2’ye gore, 1980’lerde yillik 102
milyon ton olan konteyner tasimaciligi,
2017 yili itibariyle yillik 1.83 milyar tona
ulagmistir. Konteyner hatlarinin  gemi
kapasitesi global olarak, yaklasik 253
milyon ton olup, yeni gemi siparisleri ile
bu kapasitesinin % 1-2 aralifinda artmast
beklenmektedir. Global konteyner gemi
filosu yaklagik olarak 20 milyon
konteynere ulasmis olup, yillik dolu/ bos
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konteyner hareketi yaklasik 750 milyon
TEU diizeyindedir. Global konteyner
tagimacilik  talebi  2018-2012  yillarn
arasinda % 3.2, 2012-2016 yillar1 arasinda
% 2.5 ve 2016-2019 yillar1 arasinda % 4.7
artis gostermistir (Wagner, 2018).

17%

2
17%’
f

10% ’/
quéer kuru %8
16%

E Konteyner %16

27%

B Gaz&Kimyasallan %6
W EBOylk Dokme YOk %27

EiPetrol Uriinleri %10 B Ham Petrol %17

WD Kiciak Dokme Yk %17

Sekil 1. Denizyolu tagimaciliginin tiirlerine
gore dagilimi (URL-1, 2019).

2017  wverilerine gore, tllkemiz dig
ticaretinin 347.3 milyon tona karsilik gelen
yaklasik % 88’lik kismi deniz yolu ile sevk
edilmistir. Bu donemde, konteyner
tagimaciliginin  kullanim orani ise ithalat
icin % 18, ihracat i¢in % 31 olmustur
(DTO, 2018).

Diinya’da ve iilkemizde onemli bir tagima
tirli haline gelen konteyner tagimaciligi,
intermodal tagimacilik i¢in uygun olmasi
sebebiyle limandan/ limana, kapidan/
kapiya ve farkli teslim noktalarina esneklik
saglayabilmektedir. Bdylece, firmalarin
degisen talepleri hizli bir gsekilde
karsilanarak, maliyetlerini kontrol altinda
tutabilmelerine yardimcit  olunmaktadir.
Ihracat¢1  firmalar, konteyner tasima
hizmetini direkt olarak layner adi verilen
gemi operatorlerinden alabilecegi gibi,
nakliye miiteahhidi adin1 verdigimiz araci
kuruluslardan da temin edebilmektedirler.
Bu kuruluslar, ithalat ya da ihracat yapan
firmalarin basta uygun maliyetle konteyner
tasima hizmeti almasina aracilik
etmektedirler. Bununla birlikte tiglincii
parti ya da dordiincii parti lojistik firmalar

olarak, konteyner tasgimaciligmin O6nemli
bir unsuru haline gelmislerdir.

1834

Sekil 2. Konteyner tasimaciliginin gelisimi
(Wagner, 2018).

Uluslararas1 tasimacilik ve lojistik hizmet
iiretenler dernegi (UTIKAD), freight
forwarder kavraminin, Tiirkge karsilig
olarak  “tasima  isleri  organizatorii”,
“nakliye  miiteahhidi” ve  “nakliye
yuklenicisi” kavramlarin1 kullanmaktadir
(Tuna, 1994; Deveci, 2006; Sevgili ve Nas,
2017).

Nakliye miiteahhitleri i¢in bir esyay1, en az
risk ve maliyetle zamaninda génderme ve
zamaninda teslim alma konusunda dogru
karar verebilmek biiylik 6nem tasimaktadir.
Tim bu siireglerde nakliye miiteahhitleri,
bir¢ok amac1 ve bunlara bagli olan kararlar1
bir arada gerceklestirmek durumundadirlar
(Sezer ve Saat¢ioglu, 2008).

Forwarderler  (nakliye  miiteahhitleri),
konteyner hatlar1 ile ihracatgr firmalar
arasinda diyalogu saglamaktadir. Amerika
ve Cin disinda diinyanin bir¢ok noktasinda
ihracat¢1 firmalar direkt olarak konteyner
hatlar1 ile gorliserek, nakliye
organizasyonu yapabilmektedir. Amerika
ve Cin’de ise ihracat¢i firmalarin, NVOCC
(Non Vessel Ocean Container Carrier)
adim1 verdigimiz freight forwarder firmalar

iizerinden rezervasyon yapmalari
zorunludur. 2000’li yillar ile birlikte
piyasadaki belirsizliklerin artmasi,
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ongdrillemez  navlun  seviyeleri  ve
gecerlilik stireleri, vade ile ilgili sorunlar,
intermodal tagima taleplerinin artmasi gibi
sebepler neticesinde, hatlarin ve
ihracatgilarin forwarderlere ihtiyact daha
fazla artmistir. Bununla birlikte, hatlarin

uzun vadeli yiik beklentileri,
ihracat¢ilardan  gelen farkli  taleplere
duyarsiz  kalmast gibi durumlar da

eklendiginde, forwarder firmalar konteyner
tagimaciligin  6nemli bir unsuru haline

gelmistir.  Navlun  fiyatlarinda olusan
dalgalanmalarin ~ tahmini  giictlir  ve
piyasanin  istikrarli  olmayan  yapisi

yatirimcilart zor durumda birakmaktadir.
Bu durum daha ¢ok deniz tagimaciliginda

hizmet arzinin esnek olmayan
karakterinden kaynaklanmaktadir (Muslu,
2018). Giinlimiizde, global konteyner

piyasasindaki tasimacilik faaliyetinin %
80’lik kismu freight forwarderler lizerinden
yapilmaktadir (Ho vd., 2017). Konteyner
tasimaciliginda ihracat¢i firmalar, direkt
ihracatgt  firmalar,  forwarderler ve
rezervasyon acenteleri (NVOCC) olarak
ayrilmaktadir. Konteyner tasimaciliginda
thracatgilar  agisindan  hat  belirleme
kriterlerinin ~ olusturulmaya  calisildigi
onceki caligmalar, ihracatcilarin ayrimini
tam olarak yapamamistir  (Krapfel ve
Mentzer, 1982; Brooks, 1985; Brooks,
1990, 1991; Murphy ve Hall, 1995; Tiwari
vd., 2003; Yen ve Chen, 2004; Douglas
vd., 2006; Salleh, 2007; Zsidisin vd., 2007;
Brooks ve Trifts, 2008; Rogerson vd.,
2014).

Forwarderler, konteyner tagimaciliginda
gemi operatdrleri agisindan tagitan olarak
dikkate alinmaktadir. Bir forwarder
aracilifi ile tasima yaptirilmasinin en
onemli avantaji, forwarderin tasima ile
ilgili operasyonel ve yasal tecriibesinden
faydalanilmasidir.  Forwarder  giimriik
stirecleri ile ilgili olarak uzmandir. Ayrica,
yukiin tasinmasiyla ilgili olarak gerekli
olan diger siireclere hakimdir ve maliyetin

yik sahibi i¢in en uygun sekilde
gerceklesmesini saglayabilmektedir
(Kagar, 2015). Forwarderlerin faaliyet

alanlarindan bazilar su sekildedir:

115

Paketleme ve etiketleme ile ilgili
olarak tagimanin yapildig: iilkelere
gore danismanlik hizmeti vermek,
Taginan ytkler ile ilgili olarak
tecriibelerine  istinaden  sigorta
teminati ve limitleri ile ilgili
bilgilendirme ve sigorta yapmak,
Miisterileri ihtiyaglarina yonelik
depolama ve dagitim ayarlama ve
organizasyonu yapmak,
Konsodilasyon,

Miisterilerinin  hasar  siireclerine
yardime1 ve destek olmak,
Miisterilere alternatif
modelleri sunmak,

Bir forwarder, ithalat ya da ihracat yapan
firmalarin  Urinlerinin, Oncelikle hizl,
ekonomik, zamaninda ve  hasarsiz
taginabilmesi i¢in konteyner hatlar ile
stirekli iletisim halindedir. Bir ithalat ya da

tasima

thracat siirecinde, forwarder Oncelikle
miigteri  talebini  optimum  diizeyde
karsilayan  konteyner  hattin1  tercih

etmektedir. Bu siiregte, forwarder agisindan
cok sayida degiskenin hizli bir sekilde
degerlendirilip, karar verilmesi
gerekmektedir.  Ayrica,  miisterilerine
oldukca genis bir yelpazede hizmet
vermektedirler. Bu acidan bakildiginda,
forwarder firmalarin sorumluluklari
oldukca fazladir ve hizmet olarak dikkate
alindiginda konteyner hatlarindan daha
fazla etkiye sahiptirler.

Orta biiytikliikte bir konteyner gemisinde,
ithalatci ve ihracat¢1 olarak binlerce
miisteri yukleme yapabilmektedir.
Konteyner hatlar1 agisindan bakildiginda,
sorumlu oldugu miisteri sayist onlar ile
ifade edilmektedir. Ciinkii, yiliklemelerin
biiyiik kismi, direkt olarak hat ile yapilmak
yerine, forwarder kullanilarak organize
edilmektedir. Bu hususta Tablo 1.
forwarder ile konteyner hatti arasindaki
farkliliklar1 ortaya koymaktadir.
Forwarderlerin, miisteri taleplerini
maksimum diizeyde karsilayabilmek igin
farkli kriterleri degerlendirerek, dogru
karar verebilmeleri gerekmektedir. Bu
kriterlerden baslicalari, navlun, transit siire,
vade, gecerlilik  siliresi, intermodal
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masraflar, lokal = masraflar, tasima
belgesinin  kolay temini vb. olarak
sekillenmektedir. Bu kriterlerin dogru

degerlendirilmesi, firmalarin zaman, gelir
ve miisteri kaybim1 onleyerek, ithalat ve
ihracata dolayl destek olacaktir.

Tablo 1. Forwarder ile konteyner hatti
arasindaki farklar “Yuen ve Thai (2015) ile
Fremont (2009)’un ¢alismalarindan
derlenmistir”.

Forwarder Konteyner Hatti
Ihracatg ya Genellikle Banka teminat1
ithalatgi olumlu talep
vade karsilanir. edilmektedir.
talepleri
Vade siiresi Talebi Oldukga kisadir.
karsilar.
Navlun En uygun Yiiksek
seviye elde kalmaktadir.
edilir.
Konsimento Hizl bir Siire¢ uzundur.
vb. belge sekilde
talepleri cevaplanir.
Intermodal Hizli ve Daha uzun ve
talepler ekonomiktir. pahali
olabilmektedir.
Miisteri Memnuniyet Memnuniyet
hizmeti yliksektir. daha azdir.
Diger Hizla Cevaplama stiresi
talepler cevaplanir ve uzun ve
memnuniyet memnuniyet
yiiksektir. daha azdir.
Konteyner  tagimacilifinda  forwarder

firmalarin rolii arttikga, konteyner hatlar
da bu pastadan pay alabilmek icin bazilar
kendi  biinyesinde  forwarder firma
olusumuna giderken, bir grup da forwarder
firma satin alma yoluna gitmislerdir
(Ornegin, Cma-CGM’nin CEVA lojistigi
satin almasi). Bu durumun ortaya
cikmasina, konteyner hatlarinin, forwarder
firmalarin tagima piyasasinin kontroliinii
elde edebilme fikri etkili olmaktadir. Boyle
bir durumda ise, piyasanin
manipiilasyonlara tamamen acik
olabilecegi ve kendilerinin bu piyasadan
saglikli  bilgi temin edemeyeceklerini
diistinmektedirler.

Konteyner tagimaciliginda forwarderlerin,
degisen miisteri taleplerine zamaninda
cevap verebilmek icin, etkin karar

verebilmeleri olduk¢a Onemlidir. Degisen
misteri talepleri ile birlikte, hat tercih
kriterleri de artig gdstermistir. Gliniimiizde
birden fazla kriterin dikkate alinarak, dogru
karar verebilmek i¢in ¢ok kriterli karar
verme yontemleri uygulanmaktadir.
Nakliye miiteahhitleri a¢isindan, hat se¢im
kriterlerinin dogru olarak tespiti ve buna
uygun olan ydntemin  uygulanmasi
amaciyla, calismada AHP yontemi ile
kriterlerin agirliklar belirlenecek ve EDAS
yontemi ile de en uygun konteyner hat
secimi gergeklestirilecektir. Bu dogrultuda
forwarderlerin, en uygun hat sec¢im
slirecine destek olunmasi
hedeflenmektedir.

2. LITERATUR TARAMASI

Kokkinis, Mihiotis ve Pappis (2006),
caligmasinda araci kurumlar olarak nakliye

miiteahhitlerinin  islevlerini  anlatmus,
thracat  yapan firmalarin~ nakliye
miiteahhidi secimindeki kriterleri
olusturmuslardir. Ayrica nakliye

miteahhidinin se¢im kriterlerinin ortaya
cikarilmast amaciyla anket caligsmasi
yapilmis olup, ihracat yapan firmalarin
verilen hizmetler, fiyat, calisanlar ve
deneyimden daha ¢ok kalitenin miisteriler
icin daha Onemli oldugu sonucuna
varilmustir.

Sezer ve Saatgioglu (2008) calismasinda,
diizenli hat tasimaciliginda  nakliye
miiteahhidinin gemi operatdrii se¢imine ait
kriterler, anket calismasi ile
olusturulmustur. Bu sonuca gore toplam 5
adet kriter olusmus ve bu kriterler
kullanilarak, AHP, Electre ve Topsis
yontemleriyle, nakliye miiteahhidinin 3
farkli hat arasindan tercih yapmasi
saglanmistir. Bu tercihlere gore, her ii¢
yontem sonucunda da ilk tercih edilen hat
ayni olup, 2 ve 3 numarali hatlar farklilik
gostermektedir.

Sevgili ve Nas (2017) calismasinda, tasima
isleri komisyoncularinin, gemi acentesi
secimindeki kriterleri, anket yardimiyla t
testi ve anova ile analiz ederek, kriterlerin
onem derecelerini  siralamislardir.  En
onemli kriterler sirasiyla, navlun ve toplam
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tastma maliyeti”, “istenilen yilikleme ve
bosaltma limanina ugrak yapmas1”, “kriz

zamanlarinda  destek  saglayabilmesi”,
“ekipman saglama ve kondisyonu”,
“hizmet kalitesi/gerekli hizmeti

saglayabilmesi” dir.

Abshire ve Premeaux (1991) calismasinda,
motorlu tastyicilarin seciminde
ihracat¢ilarin dikkate aldiklar1 kriterlerin
onem sirasmn1 ve ihracatgr ile tasiyici
arasindaki algisal farkliliklar1,
Amerika’daki ihracat ve tasiyici firmalarda
caligmakta olan yoneticiler arasinda, 5°li
Likert 0Olcegiyle olusturulmus anket
yardimiyla degerlendirmeye caligmistir.
Calisma sonucunda, miisteri
memnuniyetinin ihracatgilar agisindan en
onemli kriter oldugu sonucu ortaya
citkmistir. En Onemli kriter ise diisiik
navlun olarak gerceklesmistir.

Wong vd. (2008) calismasinda, Giiney Cin
Pearl nehri deltasinda ihracat¢ilarin tasiyici
se¢iminin, ihracatgilarin sececegi tasima
modlarimin AHP ile degerlendirilmesi ve
bu secim siirecinde dikkate alinan
kriterlerin avantaj ve dez avantajlar ile

giicli ve zayif yoOnlerinin
degerlendirilmistir. Ziyaret ve anketten
elde edilen veriler, SPSS ile
agirhiklandirlmigtir.  AHP  yOnetimiyle,
thracat¢ilar tarafindan sunulan tasima
modu alternatifleri, ithracatcilarin

kriterlerine gore siralanmis ve en uygun
alternatif belirlenmistir.

Brooks  (1990) c¢alismasinda, Dogu
Kanada’da bulunan ihracatgilarin,
konteyner  hatti se¢iminde tercih
kriterlerinin  agirligmi, bu firmalarda
thracat satista goOrev yapan personele
iletilen 800 ankete karsilik, 430 adedine
verilen cevap lizerinden belirlemeye
calismistir. T testi yardimiyla, 1989 ve
1992 yillarinda ihracatgilarin yanitlar1 ayri
dikkate alinarak karsilastirma yapilmistir.
Tagstyicilarin  iyilestirmesi gereken en
onemli kriterin sefer siiresi oldugu ortaya
konulmustur.

Kent ve Parker (1999) calismasinda, mail
yoluyla anket yardimiyla Amerika’daki 50
ithalat, 50 ihracat ve 25 adet konteyner

tastyict firma ile anket yapmus, firmalar
tarafindan toplamda 58 anket teslim
edilmigtir. 18 adet tastyici se¢im kriteri,
faktor analizi ile degerlendirilmistir.
Sonuca gore, sirasiyla hat sorumlulugu,
ekipman saglayabilme ve servis sikligi en
onemli kriterler arasinda goziikkmektedir.
Wen ve Huang (2007), forwarderlerin,
hatlardan  aldiklar1  hizmetin  niteligi
iizerinde yaptigr caligmada, Tayvan ile
ABD arasinda hizmet veren forwarderler
ile anket yapmistir. 20 adet forwarder ile
yapilan ankete gore, toplamda 3 ana faktor
altinda multinominal logit model ile 20
kriter degerlendirilmis ve 9 hat arasinda
tercih siralamasi yapilmistir. Bu kriterler
arasinda forwarderlerin hat tercihini
etkileyen en onemli kriterler, sefer siiresi,
sefer siklig1, yiik gecikmesi, navlun, hiz ve
sorumluluk olmustur.

Lu (2003) c¢alismasinda, Tayvan’da
bulunan ihracat¢t ve denizcilik firmalari
arasindaki servis niteligi iliskisi incelenmis
olup, anket sonuglari Spss’de regresyon
analizi ile degerlendirilmistir. Thracatcilar
acisindan  Oncelikli  servis  kriterinin
belgelerin dogrulugu, gemi programina
baghilik, gemideki yer durumunun
yeterliligi, sikayetlerle ilgili tastyicinin
zamaninda doniigli, yiikiin zamaninda
teslim alinmasi, tasiyicilar  agisindan
oncelikli servis kriteri, satis personelinin
problem ¢6zlimii, ihracatci sikayetine hizli
yanit, satis personelinin bilgi birikimi,

gemideki yer durumunun yeterliligi,
dokiimanlarin dogrulugu sonucuna
ulasilmustir.

Ho vd. (2017) c¢alismasinda, Tayvan’da
bulunan forwarder ve konteyner hatlari ile
anket c¢alismasi1 yapilmis ve sonuglar
Dematel yontemiyle degerlendirilmistir.
Sonugta, forwarderlerin hat se¢iminde
dikkate aldig1 en 6nemli kriterlerin, tasima
sorumlulugu, entegre lojistik, tagima
glivenligi, navlun tarifesi, sefer siiresi,
zamaninda  teslim, servis  durumu,
denizcilikte uzmanlik, direkt erisim, uygun
tasima, sefer sikligi, giimriik islemleri
etkinligi oldugu sonucuna ulasilmistir.

Ozsiimer vd. (1993), uluslararas1 nakliye
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hakkinda  uzman
uygulama yaptiklar
caligmalarinda, {giincii taraf lojistik
firmalar1  olarak nakliye  miiteahhidi
seciminin glinimiiz kosullarinda 6nemini
anlatarak, karar vericilere kendi
ihtiyaclarim1 en 1iyi sekilde karsilayacak
nakliye miiteahhidinin se¢imi i¢in uzman
sistemlerin  kullanilmasin1 ~ 6nermis ve
“freight” adi verilen bir sistem ile
uygulama yapmislardir.
Kannan vd. (2011) calismasinda, Hintli
ihracatcilar agisindan hat se¢im kriterlerini
45 kriter arasindan AHP ile degerlendirmis
olup, en 6nemli kriterlerin sirasiyla, diisiik
navlun, fiyat esnekligi ve esneklik oldugu
sonucuna ulagilmstir.
Canci ve Erdal’a (2003) gore, tagima isleri
komisyoncularinin gemi acentelerini tercih
ederken dikkat ettikleri hususlar; tasima
maliyeti  (navlun), teslimat zamani
konusunda tutarlilik, gemi acentesinin
nitelikleri ve yetenekleri, teknik yeterliligi,
programlama esnekligi, etkin miisteri
hizmetleri, gemi  acentesinin  firma
sayginligt ve pazar deneyimi, gemi
acentesinin finansal yapisi, tasima/yiik
sorumlulugu ve risklere kars1 koruma

miiteahhidi  se¢imi
sistemler 1ile bir

tasima  silirecinin  giivenligi  olarak
siralanmaktadir.

3. YONTEM

Literatiir taramasinda, nakliye

miiteahhitlerinin, konteyner hat seciminde
kullanilan kriterler ile ilgili Ho vd. (2017)
ile Kannan vd. (2011) tarafindan yapilan
caligmalar, gilinlimiizde freight
forwarderlerin tercihlerini etkileyen
kriterleri derinlemesine dikkate almaktadir.
Bu sebeple, iki c¢alismada belirlenen
kriterler dikkate alinarak, sadelestirme
sonucu 5 ana faktor altinda 29 adet kriter
sekil 4’deki gibi elde edilmistir. Ana
faktorler navlun, miisteri hizmetleri, sefer
kriterleri, operasyon kriterleri ile IT ve
iletisim olarak siralanmaktadir.

Belirlenen kriterler, sektoriinde yillardir

hizmet saglayici olarak gdrev yapan global
10 adet freight forwarder firmanin Tirkiye
temsilcilikleri tarafindan goériisme ya da
anket yoluyla, tablo 3’deki Saaty 1-9 oran
Olceginde degerlendirilmistir.

Burada ilk asama kriter agirliklarinin AHP
yontemi ile belirlenmesi ve ikinci asama
ise EDAS yontemi ile gilincel bir nakliye
talebinin, freight forwarder tarafindan 3
adet hat arasinda degerlendirilerek, en
uygun hattin se¢imidir. EDAS yonteminde
kullanilacak  veriler  i¢in,  gOriismiis
oldugumuz 10 adet freight forwarder firma
ile ayni kriterler {izerinden 5’li Likert
Olgegi kullanilarak yeni bir goriigme
yapilmis olup, her kriter i¢in firmalardan
elde edilen sonuglarin ortalamasi alinarak,
degerler belirlenmistir. EDAS ydnteminde

kullanilan  kriter agirliklari, AHP ile
ulagmis oldugumuz agirliklardan
olusmaktadir.

Tablo 2. AHP 6nem 06lcegi (Saaty, 1990).

Onem
Degerleri Deger Tamimlan
1 Her iki faktdriin esit oneme sahip
olmast durumu
3 1. Faktoriin 2. faktorden daha 6nemli
olmast durumu
5 1. Faktoriin 2. faktdrden ¢ok 6nemli
olmast durumu
7 1. Faktoriin 2. faktdre nazaran ¢ok
giiclii bir 5neme sahip olmas1 durumu
9 1. Faktoriin 2. faktdre nazaran mutlak
iistiin bir dneme sahip olmasi durumu
2,4,6,8 Ara degerler
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Son asamada ise gilincel bir nakliye
problemi i¢in, freight forwarderlerden elde
edilen veriler ile 3 adet konteyner hatti
arasindaki tercih siralamasini
olusturmaktir. Bu siralama EDAS ydntemi
sonucunda elde edilmistir.
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Sekil 3. Nakliye miiteahhitlerinin konteyner hatt1 se¢cim kriterleri “Ho vd. (2017) ile
Kannan vd. (2011)’nin ¢alismalarindan derlenmistir”.

3.1. Cok Kriterli Karar Verme

Bireyler, isletmeler ve/veya
organizasyonlar yasamin her alaninda ¢ok
boyutlu karar problemleri ile

karsilagmaktadir. Yoneticiler cogu zaman,
birden fazla faktdriin ve birbirleriyle
catisan amaclarin (kriterlerin)
gergeklestirilmek  istendigi  durumlarda
karar vermektedirler. Cok kriterli karar
verme teknikleri, birbiri ile catisan birden
fazla kriteri karsilayan olas1 “en iyi/uygun”
¢oziime ulasmaya c¢alisan yaklasim ve
yontemlerden olusmaktadir. Karar
vericiler, bu tiir problemlerin iistesinden
gelmede c¢ok  kriterli  karar verme
tekniklerinden faydalanarak bilimsel ve
daha basarili kararlar verebilirler (URL-2,
2019).

Cok kriterli karar verme (CKKYV), yonetim,
matematik, psikoloji, enformatik, ekonomi
ve sosyal bilimler gibi birden ¢ok disiplinin
bir araya gelip karar alictya birden fazla
boyutla karar problemini degerlendirme ve
karar alma imkéni1 saglayan yontemlerin bir
araya getirildigi bir yapidir (Yildirnrm ve
Onder, 2014). Bu calismada, ¢ok kriterli
karar verme yontemlerinden AHP ve
EDAS tercih edilmistir.

3.1.1. AHP Yontemi

Analitik Hiyerarsi Proses (AHP), ilk olarak
1968 yilinda Myers ve Alpert ikilisi
tarafindan ortaya atilmis olup, 1977°de
Saaty tarafindan bir model olarak

gelistirilerek, karar verme problemlerinin
cozlimiinde kullanilabilir hale getirilmistir

(Supgiller ve Capraz, 2011). Belirli
hiyerarsiye gore diizenlenen kriterleri
iceren, bu  kriterlerin  agirliklarini

degerlendiren, kriterlere gore alternatifleri
karsilagtiran ve siralama  yapilmasini
saglayan bir yaklasgimdir (Hu ve Peng,
2008).Y ontemin adimlart su sekildedir:
Adim 1: Modelin kurulmasi ve problemin
formiile edilmesi: AHP yaklagiminda karar
siirecini  etkileyen tiim nicel ve nitel
faktorler anket caligmasi veya bu konuda
uzman kisilerin goriislerine basvurularak
belirlenmektedir. Sonrasinda elde edilen
bilgiler sonucunda amag, kriterler, alt
kriterler ve alternatifler belirlenerek
hiyerarsik bir yap1 olusturulmaktadir.

!

KRITER A KRITER B

ALTERNATIF X ALTERNATIF y

Sekil 4. Tam hiyerarsik yap1 (Wang vd.,
2008)

Adim  2: Ikili  karsilastirmalar
matrisinin (A) olusturulmasi ve agirliklarin
belirlenmesi: Amag, kriterler ve alt kriterler
belirlendikten sonra kriterlerin ve alt
kriterlerin ~ kendi  aralarinda  Onem
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KRITER C

ALTERNATIF Z



Polat and Merdivenci, Turkish Journal of Maritime and Marine Sciences, 5(2): 112-126

derecelerinin belirlenmesi i¢in (nxn) ikili
karsilastirma matrisi olusturulur. Her bir
oOlgiitliin, amaca katkis1 acisindan goreceli
onemleri ve her bir hedefin de Olg¢iitler

yoniinden  dstiinliikleri, uygulayicilarin
yargilarina gore, ikili karsilastirma yolu ile
belirlenir. Burada iistiinliiklerin
belirlenmesi  i¢in  Saaty  tarafindan
gelistirilen Tablo 2’deki olgek
kullanilmaktadir.
| ]‘ all a31 anl |
.ol ay, .oa,
A= %31 /]/351 1 Ay
_%u ,};nl )gns 1 e
} (1)
Adim 3: Ozvektoriin (Gorece dnem
vektoriiniin) belirlenmesi: Ikili
karsilastirma matrislerinin
olusturulmasindan sonraki adim, ilgili
matristeki her bir 6genin diger 6gelere gore
Oonemini gosteren Ozvektoriin

hesaplanmasidir. Matrisin nx1 boyutunda
0zvektorii su sekilde belirlenmektedir:

i=1,2,3,...,n ve j=1,2,3,...,n olmak {izere,

b-- — aij _Z}l:lbij (2)
Yo Se Tt m
Kriterlerin  yiizde O©nem dagilimlarini

belirlemek i¢cin W = [w;]ax1 seklindeki
suitlin vektorlerinin hesaplanmasi
gerekmektedir. W siitiin - vektori, 2
numarali esitlikte belirtilen b;; degerlerinin
meydana getirdigi matrisin satir
elemanlarinin  aritmetik  ortalamasindan
elde edilir.

Adim 4: Ozvektoriin tutarhiliginin
hesaplanmasi:  Her ikili karsilagtirma
matrisi i¢in tutarlilik oran1 (CR) hesaplanir
ve bu oran i¢in iist limitin 0,10 olmasi
istenir. Oranin 0,10’un {istiinde olmasi,
karar vericinin yargilarinda tutarsizlik
oldugunu ifade eder. Bu durumda,
yargilarin iyilestirilmesi gerekmektedir. CR
degerine ulasmak i¢in Oncelikle A
matrisinin en biiylik 06zvektoriinii (Amax)

hesaplamak gerekmektedir.

i=1,2,3,...,n ve j=1,2,3,...,n olmak {izere,

D= [Al‘j]nxnx [Wi]nxlz[d[]nxl (3)
S oL
Mnax = n : 4)

Tutarlilik oraninin hesaplanmasinda ihtiyag
duyulan bir baska deger ise rassallik
endeksi (RI)’dir. Sabit sayilardan meydana
gelen ve n degerine gore belirlenen RI
degerlerinin yer aldig1 veriler Tablo 3’de
verilmistir. Bu bilgiler dogrultusunda CR
degeri asagidaki sekilde hesaplanmaktadir.

A-n

CR=Gow ®)
Tablo 3. Rassallik Endeksi Verileri (Saaty,
1980)
n |12 3 4 5 6 7 8 9 10
RI |0 0,58 {09 1,12 | 1,24 | 1,32 | 1,41 | 1,45 | 1,49

Adim 5: Hiyerarsik yapinin genel
sonucunun elde edilmesi: Onceki dort
asama, hiyerarsik yapimin tamami ig¢in
hesaplanir. Bu asamada hiyerarsik yapidaki
n tane Ol¢iitiin herbirinin meydana getirdigi
mx1 boyutundaki tstiinliik siitiin vektorleri
bir araya getirilerek mxn boyutundaki DW
karar matrisi olusturulur. Elde edilen
matrisin Olgiitler aras1t W {iistiinliik vektorii
ile ¢arpim1 sonucunda R sonug¢ vektoriine
ulagilmaktadir (Supgiller ve Capraz, 2011).

i=1,2,3,....m ve j=1,2,3,....,n olmak iizere,

DW =[W;] R=DWxW (6)

3.1.2. EDAS Yontemi

EDAS (Evaluation based on Distance from
Average  Solution), ortalama ¢6ziim
uzakligina gore degerlendirme yontemi ilk
kez Ghorabaee vd. (2015) tarafindan
gelistirilmistir. Yontemde en iyi alternatif,
alternatiflerin her bir kritere gore ortalama
¢Oziim (average solution — Vj) uzakliklar
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hesaplanarak elde edilmektedir. Ayrica
yontemde, alternatiflerin kabul
edilebilirligine dair iki 6l¢li bulunmaktadir.
Bunlardan birincisi, ortalamadan pozitif
uzaklik (positive distance from average -
PDA;;) ve ikincisi ortalamadan negatif
uzaklik (negative distance from average -
NDA;;)’tir.  Alternatif  degerlendirme
islemi, PDA;; nin daha yiiksek degerlerine
ve NDA;j)nin disik degerlerine gore
yapilmaktadir. Boylece, PDA;;’nin daha
ylksek degerleri ve / veya daha diisiik
NDA;j)degerleri, ¢bzimiin  (alternatif)
ortalama ¢oziimden daha iyi oldugunu
gostermektedir. Yontemin adimlar1  su
sekildedir:

Adim 1: Degerlendirmeye alinacak
m sayida alternatif belirlenir.

Adim 2: n sayidaki kriter dikkate
alinarak, alternatiflerin & sayida karar verici
tarafindan  degerlendirilmesi  saglanur.
Boylece, her bir karar vericiye ait karar
matrisi X l’j ’ya ulagilir.

k k
X11 Xln

xk= (7)

X1 Xim

Adim 3: k sayidaki karar vericiden
elde edilen degerler yardimiyla grup karar
degerleri hesaplanir ve grup karar matrisi
elde edilir. Grup karar matrisine kriter
agirhiklart (W; = wq,w, .., wy,) de dahil

edilerek, EDAS yonteminde dikkate
almacak karar matrisine (X;;) ulagilir.
X;=(Te=1 XM (8)
Wy . Wy
Xll Xln
Xml an
Adim 4: Tim kriterlere gore
ortalama ¢6zim (A4 V) belirlenir.
Z?=l1X ij
AV = [AVi]ixa AV} = — (10)

Adim 5: Kiriterlerin fayda ve
maliyet esasli olmasina gore, ortalamadan
pozitif uzaklik (PDA;;) ile ortalamadan

negatif  uzakhk  (NDA;;)  degerleri
hesaplanir.
jinci  kriterin  fayda esasli  olmasi
durumunda;
max(0,(X;i—=Vy)
PDA;; = # (11)
0.(Vj—Xij)
NDA;; = maXV% (12)
jinci  kriterin  maliyet esasli olmasi
durumunda;
max(0,(Vi—X;i)
PDA;; = # (13)
max (0,(X;;—V;)
NDA;j = ————+ (14)

J

formiilleri kullanilmaktadir.

Adim 6: Her bir alternatif i¢in ayr1
ayr1  hesaplanan pozitif ve negatif
uzakliklarin agirlikli toplamlart su sekilde
belirlenmektedir:

Adim 7: SP; veNP;’ye ait
normalize degerler bulunur.
SP;
NSP; = pp——— (17)
SN;

Adim 8: Her bir alternatife ait
degerlendirme puanlar1 (AS;) hesaplanir.

AS; = < (NSP; + NSN;, (19)

Adim 9: Her bir alternatif AS;’ye
gore siralanir. En yliksek degeri olan AS
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alternatifi, diger alternatifler arasindan en
1yl se¢cim olarak belirlenir (Cakir, 2018).

3.2. Arastirmanin Bulgular:

Nakliye miiteahhidinin hat segiminde
dikkate aldig1 esaslar, yiik tiiriine,
ihracat¢cinin talebine ve yiikiin aciliyetine
gore farklilik gostermektedir. Bu esaslar
ozel olarak dikkate alindiginda, bunun
disinda gelen taleplerin
degerlendirilmesinde freight forwarderler
sekil 4’de belirtilen kriterler {iizerinden
degerlendirme yapmaktadirlar.

Cok sayida kriterin bulundugu bir siirecte,
freight forwarderler miisterilerini memnun
etmek ve portféylerinde tutmak i¢in, uygun
maliyet, istenilen termin siiresine uyma,
emniyet, vade, navlun gecerliligi gibi ¢ok
sayida degiskenin aym1 anda optimum
olmasini saglamaya caligmaktadirlar.
Calismada AHP ve EDAS entegre olarak

kullanilacagi  i¢in,  Oncelikle  kriter
agirliklart AHP ile olusturulmustur. Bu
asamada, freight forwarderlerden

kriterlerin ikili kargilagtirmalarin1 Saaty 1-9
Olgeginde yapmalar istenmistir.
Kriter agirliklarinin belirlenmesi icin AHP
yonteminin agamalari,

e Karar problemi tanimlanir.

e Faktorler arasi karsilastirma matrisi

olusturulur.
e Faktorlerin ylizde 6nem dagilimlar
belirlenir.
Her bir siitundaki karsilikli agirliklar (2)
numarali  formiil yardimiyla dikkate
almarak, siitun vektoriiniin olusturulmasi
saglanmistir.

Olusturulan vektor sonucu elde edilen
degerlerin, her bir satir i¢in ortalamasi
alinarak, tablo 4’deki gibi kriterlerin
agirliklar elde edilmistir. Bu agirliklar, hat
tercihi i¢in EDAS yoOnteminde dikkate
aliacaktir.

Bu asamada giincel bir nakliye talebi,
freight forwarderler tarafindan 3 konteyner
hatti arasindan degerlendirilecek ve en
uygun hat secilecektir.

Freight =~ Forwarderler ile yapilan
goriismede, her bir  forwarderden,
Istanbul’da makine yedek parga iiretimi

yapan bir firmanin Ambarli’dan Almanya
liman teslimi olarak yapilacak 1x20’
yiiklemesi ic¢in fiyat ve diger kosullart
iletmeleri istenmis ve 5°’li Likert oOlgegi
dikkate alinmistir.
Secim asamasinda EDAS yonteminin
asamalart:
e Belirlenen alternatiflerin i¢inden en
onemli kriterler seg¢ilir.
e Karar matrisi (X) olusturulur.
e Tiim kriterlere gore ortalama ¢6ziim
belirlenir.
e Kriter tipine (maliyet ve kar) gore
ortalamanin negatif uzakligi (NDA)
ve ortalamanin pozitif uzaklig

hesaplanir.

e Tiim alternatifler i¢in PDA ve
NDA'nin agirlikl toplamini
belirlenir.

e Tim kriterler i¢in SPi ve SNi
degerlerinin normalize edilmesi,

e Her bir alternatife ait degerlendirme
skorlar1 (AS) hesaplanir.

e En yiksek degeri olan AS
alternatifi, diger alternatifler
arasinda en 1iyi secim olarak
belirlenir.

Freight  forwarderlerin  hat  se¢im
kriterlerinin belirlenmesinde, AHP ile elde
edilen  kriterlerin  agirhiklar1  dikkate
alinacaktir.

122



Polat and Merdivenci, Turkish Journal of Maritime and Marine Sciences, 5(2): 112-126

Tablo 4. AHP’de alt kriter agirliklar.

Tablo 5. EDAS’a gore hat tercihleri.

Alt Kriterler Agirhk SPi SNi | NSPi | NSNi | Asi Rank
Navlun seviyesi 0,09865854 Hat1 | 0,043 | 0,018 | 0399 | 0857 | 0.628 |2
Lokal masraflar 0,08949125 Hat 2 0,109 0,014 1 0,890 0,945 1
Multimodal masraflar 0,0868045 Hat 3 0,008 ]0,129 10,079 |0 0,039 |3
Transit siire (giin) 0,06317919
Servisin aktarmali olup/ 006189943 Elde edilen sonug¢ dikkate alindiginda,
olmamast freight forwarderlerin pratikteki tercihi,
Ekipman temini 0,05370044 EDAS yonteminden elde edilen sonug ile
Vade (giin) 0,05078136 ortiismektedir. Gorlisme yaptigimiz freight
Demuraj tarifesi 0,0507551 forwarderlere gore, 1ilgili yiikleme i¢in
Ozel ckipman temini 0.0464351 kullanilacak konteyner hatt1 da Hat 2
Gegerlilik 0.04377142 olarak planlanmaktadir.
Sefer Siklig1 0,03924183 4. SONUC VE ONERILER
Gemi programina uyma 0,03810438
Zamaninda teslim 0,02962104 Ulkemizde faaliyet gosteren global freight
Miisteri iliskileri 0,02885022 forwarderlerden elde edilen veriler ile
Esneklik 0,02556326 calistirilan ~ AHP/EDAS  yOntemlerinin
Yiik takibi 0,02221349 konteyner hat tercih kriterlerinin Snem
Sorumluluk 0.02052684 s1ralamasmg gére ilk 5 kriter 51r351y1a3
Rezervasyon Kolayhig! 0,02000268 navlun  seviyesi, lokal “masraflar, multi
: : — modal masraflar, transit slire ve servisin
I¢ nakliye saglanabilmesi 0,01941789 aktarmali olup/olmamast olarak
Dékiimantasyon kolayligs 0,01931544 belirlenmistir.  Navlun seviyesinin  en
Ugrak limani 0,01697444 onemli  kriter olmasi ise, ihracatgi
Varig/ kalkis ihbarlart 0,01551491 firmalarimizin nakliye taleplerinde
Sikayet ¢oziimii 0,01549737 ozellikle en uygun navlun seviyesini talep
Hatirlanma & Hediye 0,0106004 etmek istemeleridir. Bdylece, ihracat
Emniyet 0.00960662 m'aliy‘e.:tlneri Qal}a uygun gergelflesebilecegi
Popilarite 0.00646424 i¢in, triinlerini daha rekabetci fiyatlardan

- pazarlara sunma imkanlar1 da artacaktir.
Denizcilikte uzmanlik 0,00632658 Onem siralamasi acisindan son 5 kriter
Ekipman kondisyonu 0,00603067 sirastyla, emniyet, popiilarite, denizcilikte
Ticari bilgilendirme 0,0046514 uzmanlik, ekipman kondisyonu ve ticari

Alt kriterlerin agirliklarina goére Onem
siralamasi incelendiginde ilk 5 kriterin
navlun ve sefer kriterleri ana faktorlerine
ait oldugu goriilmektedir. Bu durum, dis
ticaret yapan firmalarin, freight
forwarderlerden oncelikli  beklentilerini
ortaya koymaktadir.

Tablo 5’e gore, Ambarli/ Almanya arasinda
yapilacak  1x20° iirlin  ig¢in  freight
forwarderin  Oncelikli  tercihi, Hat 2
olmustur. Diger hatlar sirasiyla, Hat 1 ve
Hat 3 olarak ger¢eklesmistir.

bilgilendirmedir.
Kriter siralamalar1 dikkate alindiginda,
navlun ve tasima maliyetlerinin  6n

siralarda olmas1 yontemlerden elde edilen
sonuglarin gegcerliligini ortaya
koymaktadir. Ciinkii bu alanda yapilan
caligmalarda da (Kokkinis vd., 2006;
Kannan vd., 2011; Sezer ve Saatcioglu,
2008; Chu, 2014; Canci ve Erdal, 2003;
Sevgili ve Nas, 2017; Ho vd., 2017; Wen
ve Huang, 2007) benzer sonuglar elde
edilmistir.

Konteyner hatlari, yanlis kritere ¢ok fazla
onem vermenin ve nakliyeciler i¢in 6nemli
olan  se¢im  kriterlerinin  Oneminin
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vurgulanmamasinin, nakliyecinin
memnuniyetsizligine ve daha sonra tasiyici
kayiplarina  yol acabilecegine dikkat
etmelidir (Abshire and Premeaux, 1991:
34).  Rekabet¢i  fiyatlarda  miisteri
memnuniyetini vurgulayarak, uygun bir
hizmet biitiinligli gelistiren tasiyicilar,
mevcut miisterilerini siirdiirmek ve yeni is

cekmek i¢gin  en uygun konumda
olacaklardir (Premeaux vd., 1995). Tablo
5’de elde edilen swralama dikkate

alindiginda, piyasa kosullar1 ile birebir
uyumlu oldugu ortaya c¢ikmistir. Freight
forwarderlerin  hat tercih  kriterlerini
saglayan optimum konteyner hatlari,
caligmada bulunan sonuglar ile aynmidir. Bu
sonuca gore, Ozellikle diger is kollarinda
kullanim1 artan Cok kriterleri karar verme
(CKKYV) yontemlerinin denizcilik
sektoriinde de etkin olarak kullanilabilecegi
ortaya c¢ikmustir. Giinlimiiz ~denizcilik
piyasasinda, freight forwarderlerin miisteri
memnuniyetini  koruyabilmeleri oldukca
onemlidir. Artan rekabet ve azalan tagima
talepleri dikkate alindiginda, denizcilik
piyasasinda da CKKV ydntemlerinin
kullanimi1 forwarderler, acenteler,
brokerler, servis saglayicilar ve hatlar
tarafindan, yontemleri kiyaslayabilme ve
uygulanacak yontemi se¢me konularinda
katki saglayacagi diistiniilmektedir.

Diger deniz yolu tasiyicilar1 da, tasiyict
secim  kriterlerini  ve bu servislerin
kullanicilart tarafindan algilanan goreceli
Onemini bulmak i¢in farkli ¢alismalar
yapabileceklerdir. Tastyici secim
kriterlerinin belirlenmesi, kara yolu, demir
yolu ve hava yolu gibi diger modlar i¢in de
gelecekte incelenecektir.

Tasiyict ve tasitanlar arasindaki algisal
farkliliklar1 bulma calismalar1 Onemlidir.
Ciinkii literatiirde, hizmet kalitesi, servis
saglayicilar  ve  servis  kullanicilar
arasindaki farklarin, kullanicilarin servis
saglayicilarindan memnuniyetlerini énemli
olgiide etkileyebilecegini gostermektedir.
Bu tiir bir calisma, tasiyici teklifleri ile
gemi sahibi beklentileri arasindaki negatif
ac181 daraltarak, tagitanlarin memnuniyetini
saglamak icin gerekli olacaktir.
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ABSTRACT

On the shores of the Black Sea in Ordu
province, a male Diplodus puntazzo, 454
mm long and weighing 1186.48 g was
sampled on 15 March 2019 with a trammel
net that was set for demersal fish species.
This individual is the largest that has been
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OZET

Karadeniz’de Ordu ili sahillerinde, demersal balik tiirlerinin 6rneklenmesi amaciyla
kullanilan fanyali dip uzatma aglariyla 15 Mart 2019 tarihinde 454 mm uzunlugunda ve
1186.48 g agiriginda erkek Diplodus puntazzo bireyi drneklenmistir. Orneklenen bu birey
Karadeniz, Marmara, Ege ve Dogu Akdeniz i¢in en biiylik birey olarak kayit altina

alimmustir.

Anahtar sozciikler: Diplodus puntazzo, Sivriburun karagdz, Maksimum biiyiikliik,

Karadeniz, Akdeniz, Tiirkiye
1. INTRODUCTION

Sharpsnout seabream (Diplodus puntazzo
Walbaum, 1792), is a member of Sparidae
family with a distribution range from Strait
of Gibraltar to the Black Sea (except for
the northwestern coast and the Sea of
Azov) (Bauchot et al., 1986, Russell et al.,
2014). Due to the global warming of
seawater temperatures, it continues to
spread across the northern European coast
of the Atlantic Ocean (Vinagre et al.,
2010). It is a common species of the
Mediterranean Sea, Aegean Sea and the
Sea of Marmara (Russell et al., 2014).
Although it inhabits the water column up to
150 m depth, it is a demersal fish that
usually lives in 5-20 m depths with a rocky
bottom structure (Kraljevi¢ et al., 2007;
Fischer et al., 1987: Russell et al., 2014).
This hermaphrodite species can grow up to
60 cm long but generally it is between 15-
30 cm (Fischer et al.,1987). It is considered
as a long living species, where 10 years of
age was reported from the Canary Islands
(Dominguez-Seoane et al., 2006), and 18
years from the Adriatic Sea (Kraljevi¢ et
al., 2007). While the breeding period is
from September to February, the most
intense reproduction occurs in November
in the northwest of Africa (Pajuelo et al.,
2008).

The average production of sharpsnout
seabream in Turkey this past decade was
10.2 tons (TUIK, 2018). This commercially
important species is reported to feed mostly
on mollusk, seaweed and shrimp species

(Froese and Pauly, 2019).

In this study, the maximum size of
sharpsnout seabream registered to the
Black Sea, Sea of Marmara, Aegean Sea
and the Eastern Mediterranean is presented.

2. MATERIAL AND METHOD

On the shores of the Black Sea in Ordu
province (Figure 1), a male D. puntazzo,
454 mm long and weighing 1186.48 g was
sampled on 15 March 2019 with a trammel
net (inner mesh size: 80 mm) that was set
for demersal fish species.

| 1 | 1

Black Sea

40
TURKEY

Mediterranean
diter

Figure 1. Map of the sampling area.

The total length of the sampled individual
was measured with a sensitivity of = 1 mm,
and weighted with a sensitivity of + 0.01 g.
This individual, with the maximum
reported length of the Aegean Sea and the
Eastern Mediterranean Sea (Figure 2), was
identified according to Mater et al. (2009)
and its scientific name was checked from
Fishbase (Froese and Pauly, 2019).
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Figure 2. A male Diplodus puntazzo with 454 mm total length and 1186.48 g weight in
the Black Sea

3. RESULTS Figure 3.
The metric and meristic characteristics of
The measured morphometric  the male individual are given in Table 1.

measurements of the sampled 454 mm long
and 1186.48 g individual’ are given in

8
7
6
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Figure 3. Overview of the morphometric measurements used in this study (1:Total length,
2: fork length, 3: standard length, 4: head length, 5: post orbital length, 6: eye diameter, 7:
predorsal fin distance, 8: dorsal fin base length, 9: preanal fin distance, 10: anal fin base
length, 11: body depth, 12: minimal caudal peduncle depth, 13: pectoral fin length, 14:
pelvic fin length)
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Table 1. Metric and meristic values for Diplodus puntazzo in the Black Sea (Ordu,

Turkey)
Measurements
Sex Male
Total length (mm) 454
Weight (g) 1186.48
Standard length (mm) 366
Fork length (mm) 395
Body depth (mm) 135.95
Head length (mm) 100.4
Post orbital length (mm) 41.78
Eye diameter (mm) 18.04
Predorsal fin distance (mm) 142.05
Dorsal fin base length (mm) 178.2
Preanal fin distance (mm) 269
Anal fin base length (mm) 66.28
Pectoral fin length (mm) 109.53
Pelvic fin length (mm) 60.27
Minimal caudal peduncle depth (mm) 33.59
Dorsal fin XI1/14
Anal fin 11/13
Pectoral 15
Pelvic /5
Caudal 23
Lateral line 63

4. DISCUSSIONS etal., (1987) as 60 cm.

This species can grow up to 60 cm long but
generally it is between 15-30 cm (Fischer
et al., 1987). It is considered as a long
living species, where 10 years of age was
reported from the Canary Islands
(Dominguez-Seoane et al., 2006), and 18
years from the Adriatic Sea (Kraljevi¢ et
al., 2007). Kraljevi¢ et al., (2007) also the
reported largest registered individual from
the eastern Adriatic Sea as 46.7 cm and
1545 g. A study from the Black Sea by
Aydm and Saglam (2019) reported the
largest registered individual as 41.6 cm and
1007.2 g. The individual that was sampled
in this study, 45.4 cm and 1186.48 g, is the
largest registered sharpsnout seabream for
the Black Sea, Sea of Marmara, Aegean
Sea and the eastern Mediterranean, and
second largest for the whole Mediterranean
Sea. The other studies conducted in the
Black Sea, Sea of Marmara, Aegean Sea,
Adriatic and the Mediterranean Sea are
given in Table 2. The maximum length that
this species can reach was given by Fischer

D. puntazzo is a local species of the Black
Sea (Russell et al., 2014) and its population
is increasing daily (Personel observation).
Yet, there is only one study from the Black
Sea, conducted by Aydin and Saglam
(2019). In recent years, a large part of the
coastal areas of the southern Black Sea
have been filled, due to road construction,
airport construction and land reclamation.
Contrary to the negative effects of the
infilled areas to the coastal habitats there
have had positive effects to the population
increase of the species (shi drum, brown
meagre, sharpsnout seabream, annular
seabream, scorpionfish, seabream, seabass,
sand striped sea bream, etc.) which inhabit
rocky habitats. Lately there has been an
increase in these species (Aydin and Sozer,
2016). Since there are very sparse algae
communities when compared to the
Mediterranean Sea and Aegean Sea shores,
the rocky areas cannot provide sufficient
shelter for the juveniles of these species.
These juveniles inhabit the sparse algae
communities of the rocky habitats, and as
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they grow, they migrate to deeper waters
(Fischer et al., 1987). It is thought that the
infilled shore areas provide suitable
habitats for the young of these species.
There is no study on sharpsnout seabream
population structure in the Black Sea. With

this study, the maximum length registered
for the Black Sea, Sea of Marmara, Aegean
Sea and eastern Mediterrancan Sea has
been updated.

Table 2. The other studies conducted in the Black Sea, Sea of Marmara, Aegean Sea,

Adriatic and the Mediterranean Sea

References Locality N Lmax (cm) Winax (g)
Karakulak et al., (2006) Aegan Sea 7 25.2 -
Ozaydin et al., (2007) Aegan Sea 27 21.4 -
Kraljevic¢ et al., (2007) Adriatic Sea 630 46.7 1545.00
Kapiris and Klaoudatos (2011) Aegan Sea 29 23.9 209.00
Chaouch et al., (2013) Mediterranean 490 26.1 230.83
Altin et al., (2015) Aegan Sea 87 24.5 209.80
Oztekin et al., (2016) Marmara 2 323 535.00
Kara et al., (2017) Aegan Sea 61 13.5 41.30
Aydin and Saglam (2019) Black Sea (Hopa) 11 41.6 1007.2
This study Black Sea (Ordu) 1 454 1186.48
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ABSTRACT

The aim of this study was to determine the
proximate composition (lipid, crude protein,
crude ash and moisture) of three different
fish wastes [trout (Onchoryncus mykiss),
anchovy (Engraulis encrasicolus), and
whiting fish (Merlangius merlangus)]
during the catching season (November
through April). As a result of the proximate
composition, it was varied among the
species and months. On wet weight basis,
total lipids ranged between 16.4% (January)
and 30.5% (November) (w/w) for trout,
5.8% (February) and 8.9% (December) for
anchovy and 2.5% (March) and 9.6%
(December) for whiting fish wastes. The
protein content for all species waste varied
between 10.4%- 16.8% among the species
studied on wet weight basis. The highest ash
content estimated in trout, anchovy, and
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whiting fish wastes were 4.2% in January,
4.7% in April and 2.6% in December,
respectively (p<0.05). Moisture content was
found in the lowest trout waste (52.3%,
November) and the highest whiting waste
(81.4%, March). In dry weight basis, the
highest lipid, crude protein and ash content
in different months were found in trout waste
(70.7%, November), whiting waste (65.6%,
March) and whiting fish waste (20.7%,
March), respectively (p<0.05). Marked
significant differences basis in wet and dry
weight basis were observed among fish
species waste for the mean moisture, lipid,
and ash contents (p<0.05).
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OZET

Bu ¢alismada, (alabalik (Onchoryncus mykiss), hamsi (Engraulis encrasicolus) ve mezgit
(Merlangius merlangus) atiklarinin avlanma mevsimi boyunca (Kasim ile Nisana arasi)
besin komposizyonunun belirlenmesi amaglanmistir. Yapilan ¢aligma sonucunda, besin
komposizyonu tiirler ve aylar arasinda degisiklik gostermistir. Yas agirliga gore , toplam
lipit alabalik atiginda % 16.4 (Ocak) ile % 30.5 (Kasim) (a / a), hamsi atiginda % 5.8
(Subat) ve % 8.9 (Aralik), mezgit atiginda % 2.5 - % 9.6 arasinda degismistir. Tim
tirlerin atiklar1 i¢in protein igerigi, yas agirhik bazinda %10.4- %16.8 arasinda
degismistir. Alabalik, hamsi ve mezgitte tahmin edilen en yiiksek kiil icerigi sirasiyla,
Ocak ayinda %4.2, Nisan aymda %4.7 ve Aralik ayinda %2.6 olarak bulunmustur. Nem
icerigi en diislik alabalik atiginda (% 52,3, Kasim) ve en yiiksek mezgit atiginda (% 81.4,
Mart) tespit edilmistir. Kuru agirlik bazinda en yiiksek lipid, ham protein ve kiil igerigi
sirastyla alabalik atiginda (% 70.7, Kasim), mezgit atiginda (% 65.6, Mart) ve mezgit
atiginda (% 20.7, Mart) bulunmustur (p <0.05). Yas ve kuru agirlik olarak ortalama nem,
lipit ve kiil igerigi bakimindan balik tiirleri atiklar1 arasinda belirgin farkliliklarin oldugu

gbzlenmistir (p<0.05).

Anahtar Sozciikler: balik atig1, besin komposizyonu, avlanma mevsimi, aylar

1. INTRODUCTION

Every year, around 20 million tons of
fishery products, which consist of irrigated
species and processing wastes, are disposed
of without any use and this amount
corresponds to 25% of annual fishing
production (Kim and Mendis, 2006). In the
European Union countries, approximately
5.2 million tons of solid waste is produced
each year from aquaculture processing, and
3 million tons of these wastes come from the
companies that make fillet extraction,
salting and smoking (Ferraro et al., 2010).
This leads to the loss of valuable nutritional
components in terms of nutrition content
which, if not properly processed for use in
human or animal nutrition, and economic
cost increase (Rustad, 2007). On the other
hand, disposing of waste processing wastes
with rich organic matter content creates a
problem in terms of the environment.
(Kotzaminis et al., 2001; Kim and Mendis,
2006; Hayes and McKeon, 2014).

The fish processing industry produces more

than 60% by-products as waste, which
includes head, frames, fins, tails, skin and
gut. These fish wastes are a rich source of
many value added products such as proteins,
amino acids, bioactive peptides, collagen,
gelatin, oil, calcium and enzymes
(Ramakrishnan et al.,, 2013). Fish
processing wastes are alternatively used as
fish mince, applications of fish gelatin, fish
as a source of nutraceutical ingredients,
fishmeal production, the possible use of
fish and protein concentrate as a food
source (Jayathilakan et al., 2014).

Limited attention has been paid to studies on
the proximate compositions of wastes
during catching season. The aim of this
study was to assess variability in the
proximate composition of three different
fish the wastes [trout (Onchoryncus mykiss),
anchovy (Engraulis encrasicolus) and
whiting fish (Merlangius merlangus)]
during the catching season (November
through April).
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2. MATERIAL AND METHOD

Waste material of trout, anchovy and
whiting, which consisted of head, fins, and
viscera, gills and vertebral column with
adhering meat obtained during filleting
of fish, were obtained from a commercial
fish processing plant (Figure 1). Fish wastes
were iced in a styrofoam boxes and
immediately transported to the laboratory.

Then, the samples were stored at -80°C until
used. To determine the proximate
composition, total protein was analyzed
using Kjeldahl method (AOAC 981.10,
1998), and lipid analysis was performed
using Bligh & Dyer (1959) method.
Moisture was determined according to
AOAC (1990) and crude ash was analyzed
according to AOAC 935.47 (1998).

Figure 1. Trout (Onchoryncus mykiss), anchovy (Engraulis encrasicolus) and whiting
(Merlangius merlangus) wastes

135



Korkmaz and Tokur, Turkish Journal of Maritime and Marine Sciences, 5(2): 133-140

3. RESULTS

As a result of statistical analysis, the
difference between lipid content of trout,
anchovy and whiting wastes were found to
be significant according to months (p<0.05).
The highest lipid content of trout, whiting
and anchovy was 30.54% in November,
9.6% in December and 8.87% in December,
respectively (p<0.05). The highest moisture
content was 63.48% in trout waste, 81.4% in
whiting waste and 78.6% in anchovy waste
(p<0.05). The highest ash contents for trout,

whiting and anchovy wastes were 4.17% in
January, 3.78% and 4.68% in March,
respectively (p<0.05). The highest protein
content of trout and anchovy wastes was
16.84% in January and 13.28% in March,
respectively (p<0.05). In the whiting waste,
the difference between the months in terms
of protein was statistically insignificant
(p>0.05). Marked significant differences
(p<0.05) were observed among fish species
waste for the mean moisture, lipid, and ash
contents (Table 1)

Table 1. The proximate compositions of trout, whiting and anchovy wastes (%)

Trout

Months Lipid Moisture Ash Protein

November 30.539+0.346° 52.314+0.784* 2.159+0.0362 10.522+0.004?
December 27.91340.586¢ 52.825+1.080% 3.257+0.005°¢ 10.368+0.2042
January 16.448+0.355 59.512+0.396° 4.167+0.001°¢ 16.836+0.269°¢
February 21.077£0.019¢ 60.846+0.790° 3.783+0.0154 15.794+0.178¢
March 18.340+0.023° 63.210+0.068¢ 2.632+0.328° 12.789+1.107°
April 18.360+0.163° 63.478+0.143¢ 2.340+0.088% 12.577+0.927°

Anchovy

Months Lipid Moisture Ash Protein

November 8.279+0.0764 75.1324+0.056 4.27940.013" 11.819+0.730%
December 8.874+0.056° 74.674+0.2022 4.211x0.176° 10.924+0.1522
January 7.656+0.011¢ 75.1984+0.551% 4.21040.140° 12.544+0.067%
February 5.726+0.0442 78.5814+0.326¢ 4.467+0.083% 11.781+0.763%
March 5.845+0.462? 77.266+0.310° 3.814+0.1722 13.276+0.763°¢
April 6.980+0.054° 77.793+0.071° 4.677+£0.051¢ 12.648+0.147%°

Whiting

Months Lipid Moisture Ash Protein

November 8.617+0.4224 73.3344+0.086% 2.680+0.098?2 11.766+0.680?
December 9.557+0.031¢ 73.311+0.2312 2.557+£0.0472 11.930+0.4782
January 5.978+0.154°¢ 78.103+0.593° 3.772+0.410° 12.096+0.4222
February 5.676+£0.586° 78.540+0.033° 3.287+0.194° 11.811+0.3162
March 2.522+0.3942 81.408+0.002¢ 3.784+0.050° 12.002+0.4542
April 4.030+0.071° 80.767+0.033¢ 3.265+0.036° 12.044+0.0052

The proximate compositions of trout, The highest lipid content in trout waste was

whiting and anchovy wastes on dry weight
basisare given Table 2. When the lipid, ash
and protein levels of trout, whiting and
anchovy wastes were taken into
consideration on the basis of dry matter, it
was found that the difference between the
months was significant (p<0.05).

determined in November with a significant
70.66%. The highest ash and protein content
in trout waste was 11.13% and 44.96% in
January, respectively (p<0.05).

The lipid content of whiting fish waste was
determined in December with 39.76%
(p<0.05). The highest ash and protein
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content in whiting fish waste was 20.67%
and 65.56% in March (p<0.05).

The highest lipid content in anchovy waste
was 36.96% in December (p<0.05). The ash

content of whiting waste was highest in
February (20.33%) (p<0.05). Protein
content was 57.88% in March (p<0.05).

Table 2. The proximate compositions of trout, whiting and anchovy wastes (g/100g dry

weight basis)
Trout

Months Lipid Ash Protein

November 70,658+0,301¢ 4,995+0,119? 24,347+0,181?
December 67,197+0,1414 7,843+0,161°¢ 24,960+0,0202
January 43,917+0,217? 11,128+0,188¢ 44,955+0,030¢
February 51,844+0,186° 9,305+0,078¢ 38,850+0,264°
March 54,372+2,279% 7,782+0,635°¢ 37,846+1,645°
April 55,199+1,465¢ 7,032+0,016° 37,769+1,449°

Anchovy

Months Lipid Ash Protein

November 33,976+0,8314 17,564+0,535° 48,460+1,366%
December 36,961+0,110¢ 17,537+0,674° 45,502+0,785%
January 31,365+0,235¢ 17,246+0,418° 51,389+0,184%
February 26,060+0,200* 20,334+0,690° 53,606+0,890¢
March 25,492+2,157% 16,632+0,846° 57,876+3,0024
April 28,719+0,076° 19,243+0,010° 52,038+0,067%

Whiting

Months Lipid Ash Protein

November 37,368+2,090¢ 11,623+0,505° 51,008+2,595?
December 39,755+0,635¢ 10,640+0,400? 49,606+1,0352
January 27,388+1,556° 17,246+1,341° 55,366+0,215°
February 27,286+1,382¢ 15,820:0,099° 56,894+1,480°
March 13,742+1,554° 20,696+1,174¢ 65,562+0,380¢
April 20,839+0,247° 16,883+0,089" 62,278+0,336°

4. DISCUSSIONS are almost similar to those of Nguyen et al.

When the lipid contents of trout wastes were
evaluated according to months, the highest
lipid content was 30.54% in November and
the highest lipid content of whiting fish and
anchovy wastes was 9.6% and 8.87% in
December, respectively (p<0.05). The
presence of head in the content of trout
wastes used in our study is thought to
increase the lipid value and opted as being a
good source of lipid. It is remarked that the
lipid contents of fish wastes are similar to
findings of other researchers (Nguyen et al.,
2011; Suvanich et al., 2006; Tahari et al.,
2012; Kolakowska et al., 2006). Changes in
lipid contents of fish wastes were evaluated
according to months were found to be
significant (p<0.05). As well, these values

(2011), the average chemical composition of
the head, tail and internal organs of the
yellow tail (Thunnus albacares) were
investigated. = The  most  important
differences were found in terms of lipid
content. Accordingly, the lipid content was
found to be 3.73% in the internal organs and
tail, while the lipid content in the head
region was found to be at least 3 times richer
(13%). On the other hand, Suvanich et al.
(2006) according to the changes in the
nutritional composition of catfish, cod,
flounder, mackerel and salmon, and the
highest fat content among these fish was
found in mackerel (11.7%). Finally, Tahari
et al. (2012) found that rainbow trout
(Onchoryncus mykiss) in viscera lipid
content was found %13. In this study, 54.38
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% lipid content was determined on dry
weight basis in trout waste in March. These
values are almost similar to those
Kolakowska et al (2006), found that the
composition of rainbow trout offal in March
%47 lipid.

The highest moisture content was 63.48% in
trout, 81.4% in whiting and 78.6% in
anchovy in April (p<0.05). Other
researchers have reported similar findings
(Murray et al., 2001; Nguyen et al., 2011;
Suvanich et al., 2006). Changes in moisture
contents of fish wastes evaluated according
to months were found to be significant
(p<0.05). As well, the moisture values of
anchovy waste consist of the head, internal
organs and the spine was found as 73.85 +
0.14% by Kog¢ (2016). On the other hand,
Roslan et al. (2015) found that tilapia
(Oreochromis niloticus) waste contained
66.57% moisture and Detkamhaeng et al
(2016) found that yellowtail (Thunnus
albacares) and Skipjack tuna (Katsuwonous
pelamis) waste contained 73.17% and
74.51% moisture, respectively. Finally,
Tahari et al. (2012) found viscera moisture
content of rainbow trout (Onchoryncus
mykiss) as 71.65 %.

Changes in ash contents of fish wastes
evaluated according to months were found
to be significant (p <0.05). The highest ash
content for trout waste was 4.17% in
January, 3.78% and 4.68% in March for
whiting and anchovy (p <0.05). These
values are almost similar to those of Kog
(2016). As well, Tahari et al. (2012) found
the ash content of rainbow trout
(Onchoryncus mykiss) viscera as %2.73.
The highest protein content of trout was
16.84% in January and 13.28% in anchovy
in March (p <0.05). It is remarked that the
protein contents of fish wastes are similar to
findings of other researchers (Nguyen et al.,
2011; Tahari et al., 2012; Kolakowska et al.,
2006; Kog 2016). Roslan et al. (2015) found
that tilapia (Oreochromis niloticus) waste
contained 14.60% crude protein. As well as
Nguyen et al. (2011) investigated the
average chemical compositions of the head,
tail and internal organs of the yellow tail

(Thunnus albacares). It was found that all
by-products consisted mainly of protein and
ranged between 15 to 17%. Similarly, Ko¢
(2016) estimated 14.54 + 0.05% protein
content in anchovy waste consist of the
head, internal organs and the spine. Finally,
Tahari et al. (2012) found that rainbow trout
(Onchoryncus mykiss) in viscera protein
content was %15. Raghavan (2008) reported
that the amount of protein in fish waste can
be up to 10-20% of the total protein in fish
(w/w). On dry weight basis, %57.9 protein
content in anchovy waste was determined in
March in this study. These values are almost
similar to those Estaban et al., (2007),
examined the nutrient composition of wastes
obtained from fish-selling businesses.
Accordingly, the nutrient composition of
wastes for protein 58%.

Ghaedian et al (1998) claimed, most fish
contain 15-30% protein, 0-25% fat and 50-
80% moisture It is seen that the values
obtained by Ghaedian et al. (1998) are
close to the results obtained in this study.
The chemical composition of fish wastes
can vary according to the type of fish, body
parts of the waste, season, feeding, and
moisture content of waste (Benjakul and
Morisey, 1997; Kotzaminis ve ark., 2001;
Kotakowska ve ark., 2006).

5. CONCLUSION

In the study, it was determined that the
chemical composition of fish wastes may
vary according to the type of fish and
months during catching season. Regarding
to suitable lipid and protein content, all
waste in this study could be used as a decent
substitute source to extract fish lipid and
protein. This lipid and protein could be
considered as the attention source for human
consumption as well as industrial use. In this
sense, in order to prevent waste at source, to
encourage recycling, to use waste as source
and to extract additional natural resources, it
is considered that fish processing wastes
could be evaluated in functional food,
animal feed, organic fertilizer, medicine and
pharmacology
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ABSTRACT

Flag states must issue their maritime
investigation reports in accordance with the
International Maritime Organization (IMO)
circulars with the inclusion of ‘lessons
learned’ items from recorded accidents or
incidents. To identify the root cause of an
event, there must be enough detail of
information about the investigated event
presented in reports. The information
included in reports may help identifying the
procedural deficiencies or technical
challenges. Considering the Man-Over-
Board (MOB) events as a sub group of
maritime accident investigations, authors
systematically reviewed over 100 reports
containing MOB events in this study.

In this study, reports are reviewed and major
differences in formats as well as level and
type of information are recorded. A
systematic methodology for reviewing and
reporting the overall information retrieved
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from maritime accident reports is presented.
To cover all information from reviewed
reports, 113 information items are identified.
An associated standard form is developed for
use in extracting information from all
investigation reports. Enabling the data
collected systematically from reports, issued
by the world maritime accident reporting
states and agencies, and successively
populated into a database for overall
analysis, this form is called “Maritime MOB
Events Investigation Form (MEI Form)”.
This paper presents the content of the MEI
Form and demonstrates the methodology of
use for retrieving, formatting and analyzing
the information from the MOB investigation
reports using case examples.
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Investigation, Casualty Investigation Code,
Man Over Board (MOB), Lessons Learned,
Database, Data Format, Report Forms.
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OZET

Bayrak devletleri, deniz kazalar1 inceleme raporlarmi Uluslararasi Denizcilik Orgiitii
(IMO) genelgelerine uygun olarak ve kaza veya olaylardan 6grenilen dersleri igerecek
sekilde yayinlamak zorundadirlar. Bir olayin kok sebebinin tanimlamak i¢in ve bu
nedenle raporlardan "Cikartilan Dersler" dahil edebilmesi i¢in, sunulan raporlarda
arastirilan olay ile ilgili yeterli bilgi detay1 olmasi gereklidir. Raporlarda yer alan bilgiler
olay esnasinda yapilan islemlerdeki eksikliklerin veya olusan teknik zorluklarin
belirlenmesine yardime1 olabilir. Bu ¢alismada, Denize Adam Diismesi (DAD) olaylar
deniz kazalar1 aragtirmasinin bir alt grubu olarak degerlendirilmis ve DAD olaylarini
iceren 100'den fazla rapor sistematik olarak gdzden gegirilmistir. Incelenen raporlarda,
format ve bilgilerin yan1 sira bilgi igeriklerinde de 6nemli farkliliklarin oldugunu tespit
edilmistir.

Bu ¢alismada, deniz kazalari raporlarindan elde edilen genel bilgilerin gézden gegirilmesi
ve raporlanmasi icin sistematik bir yontem sunulmustur. Incelenen raporlardaki tiim
bilgileri kapsayacak sekilde 113 bilgi maddesi tanimlanmistir. Tim arastirma
raporlarindan bilgi ¢ikarmada kullanmak amaciyla bir standart form olusturulmustur.
Diinyada deniz kazalarini rapor eden devletler ve ajanslar tarafindan yayinlanan ve genel
analiz i¢in bir veri tabanina yerlestirilen raporlardan sistematik olarak toplanan verilerin
saglanmasi i¢in kullanilacak olan bu form “Denizcilik DAD Olaylar1 Inceleme Formu
(DAD Form veya MEI Form)” olarak adlandirilmistir. Bu ¢aligmada DAD Formunun
igerigi tanimlanmis, olusturulan bu formlar kullanilarak arastirma raporlarindan bilgi
derlenmesi, formatlanmasi ve analiz edilmesi amaciyla olay Ornekleri ile birlikte
sistematik kaza inceleme yontemi gdsterilmistir.

Anahtar sézciikler: Deniz kazalar1 Inceleme, Kaza Inceleme Ydnetmeligi, Denize Adam
Diismesi, Ogrenilen Dersler, Veri Formatlanmasi, Rapor Formati.

1. INTRODUCTION 2008a) in the year 2008 in order to set an

International conventions, such as the Safety
of Life at Sea (SOLAS) (URL-1, 2019), the
Maritime Pollution Act (MARPOL) (URL-
2, 2019) and the Load Line Convention
(Contracting Governments, 1966), introduce
liability and responsibility of casualty
investigations assumed by the flag states.
Therefore, flag states must prepare accident
or incident reports and share findings as
mandated by these international
agreements. An international convention
(United Nations, 1982) clearly states that
flag states are required to carry out an
inquiry for the ships sailing under their flag
at open seas. The IMO adopted the Casualty
Investigation Code (CI Code) (IMO MSC,
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international standard for conducting the
safety investigations and reporting. This
code brings liability to very serious marine
casualties. While MSC brings responsibility
for the investigation of very serious marine
casualties, the Maritime Labor Convention
(MLC) additionally introduces flag states to
investigate serious marine casualties (ILO,
2006). In order to classify a marine casualty
as ‘very serious marine casualty’, the
incident must involve; ‘the total loss of the
ship or death or severe damage to the
environment (URL-3, 2019).

CI Code also clearly states that the objective
of a marine safety investigation 1is
‘preventing marine casualties and marine
incidents in the future’ (IMO MSC, 2008Db).
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It also states the inclusion of ‘the
identification of causal factors and the
making of safety recommendations’ as
necessary and yet ‘the reports must be
provided to the Organization to enable wide
dissemination of information to assist the
international marine industry to address
safety issues’ (IMO MSC, 2008a).

A marine safety investigation report is
written as a result of a marine safety
investigation that must contain certain
information, such as basic facts about the
casualty or incident, relevant details about
the ship, and narrative detailing of the
incident or marine accident (IMO MSC,
2008a). Casualty investigation reports
including such information are submitted to
the IMO Secretariat by the member flag
states. IMO has a designated group called
Correspondence  Group on  Casualty
Analysis and this group reviews the
submitted reports according to the
guidelines included in a document called
Casualty Analysis Procedure (URL-4,
2019). This group drives important
information from casualty investigation
reports, such as the analysis and lessons
learned information, which is published for
the maritime community. In this study we
studied the investigation reports and
identified several inconsistencies in
presentation of the data as well as missing
information.

In current practice, MSC recommends root-
cause analysis performed in the
investigations; however, there is no
guideline provided. In literature, according
to comparison criteria (Gano, 2007), an
effective Root Cause Analysis process
compares the six generalized criteria. There
are several methods for analyzing the root
causes of an accident/incident. Arslan
(2011), listed main root cause analysis
methods (Arslan, 2011) for chemical tanker
management as; FTA (fault tree analysis),
ETA (event tree analysis), FMEA (Failure
Mode and Effect Analysis), What/If
Method, HAZOP (Hazard and Operability
Analysis) and SWOT-AHP. According to a
study, there are 20 different accident
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analysis methods; however, the most
commonly used ones are fault tree analysis
and Pareto analysis.

Kececi (2015) developed and presented
criteria, with 18 items, as conditions for
appropriate application of the root cause
analysis of marine accidents. Akyuz and
Celik (2014a) proposed an investigation
model to apply to marine accidents that may
help identify and reduce human errors in
marine accidents (Akyuz and Celik, 2014b).
Their study included a man overboard
situation during a lifeboat drill, chosen as a
novel case for their model demonstration.
So far, there are no proposals in literature
for the standardization of the investigation
forms to use or process the current data
other than what is laid out by current
procedures issued by the IMO. Current IMO
procedures seem to be generic, which is
causing inconsistencies in formats between
reports. Additionally, inconsistencies in
reports result in a big yet unstructured data
being used by the maritime agencies as well
as academia. Some of the other studies about
marine casualty investigation and CI Code
focus on limited aspects of casualty
investigation and proposal for use in local
regions (Lim, 2010). Schroder- Hinrichs
(2011) studies Accident investigation
reporting deficiencies related only to
organizational factors limited only with
machinery space fires and explosions
(Schroder-Hinrichs, 2011). Some of these
studies are centered on general casualty
investigation for a specific event, however,
these studies are not focused on the use of
the IMO casualty investigation code. For
example, Moradi et al. (2014) proposes a
fuzzy model for Iranian marine casualty
management and Fukuoka (2016) studied
the relationship between latent conditions
and the characteristics of holes in marine
accidents based on the Swiss cheese model.
Another perspective of maritime casualty
reporting is the data being publicly available
and structured such that agencies of
academia may digitally retrieve and conduct
analysis. The methodology introduced in
this paper provides a methodology of
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structuring the data and sharing the
information using a proposed form for
enabling automated processes for analysis.
With this approach, lessons learned based
on statistics from the world’s reported MOB
events may easier be driven. Therefore, this
methodology may be viewed as the first step
definition and guidance for automating the
lessons learned process for better
understanding the areas for procedural
improvements  or introducing  new
techniques and technologies.

The most important outcome of maritime
accident reports is the lessons learned and
sharing this outcome with maritime user’s
community and technology developers.
Weber et al. (2000), defines tasks in lessons
learned process as; collecting, validating,
storing, disseminating, and reuse. Weber ef
al. (2000) lists various methods of lessons
learnt systems and proposes a system called
‘Active Lessons Delivery System (ALDS)’
(Weber et al.,2000). Such studies point out
that there is a wide range of lessons learned
processes and procedures. However, for
driving lessons learned information from
marine casualty investigations, specific
procedures and processes are yet to be
described.

The outcome of this study is the proposed
use of the form, MEI Form, which is
specific to the MOB event reports. It may be
viewed as guidance for automating the
information acquisition and formatting the
reports for driving a more structures process
for driving lessons learned from MOB
cases. World maritime investigation
agencies can also use the proposed MEI
Form as guidance in standardizing their data
collection process.

2. CURRENT METHODOLOGY
EMPLOYED IN MARITIME
ACCIDENT REPORTING

2.1. Process for Maritime Accident
Investigation Reporting Involving MOB
Events

According to IMO Maritime Safety
Committee Regulation (IMO MSC, 2008a),

a marine safety investigation report is

written as a result of a marine safety

investigation which must contain the
following specific information:

e a summary outlining the basic facts of
the marine casualty or marine incident
and stating whether any deaths, injuries
or pollution occurred as a result

o the identity of the flag State, owners,
operators, the company as identified in
the safety management certificate, and
the classification society (subject to any
national laws concerning privacy)

e where relevant the details of the
dimensions and engines of any ship
involved, together with a description of
the crew, work routine and other
matters, such as time served on the ship;

e a narrative detailing the circumstances
of the marine casualty or marine
incident;

e analysis and comment on the causal
factors including any mechanical,
human and organizational factors;

e a discussion of the marine safety
investigation’s findings, including the
identification of safety issues, and the
marine safety investigation’s
conclusions; and

e where appropriate, recommendations
with a view to preventing future marine
casualties and marine incidents.

For further review and analysis of these

reports focusing on events involving

casualties, these reports are reviewed by
various different groups of the IMO

according to the guidelines included in a

document called Casualty Analysis

Procedure. Figure 1 shows the details of this

process. In this process, IMO Casualty

Analysis Working Group (CAWG) drives

out the following information from casualty

investigation reports (URL-4, 2019):

e the analysis of casualty report

e draft lessons learned for presentation to
seafarers;

e potential safety
appropriate; and

e draft safety recommendations, when
appropriate.

issues, when
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Figure 1. Graphic Representation of a Typical Flow of Casualty Information (URL-4,
2019) (redrawn for clarity).

2.2. Investigation of Current Maritime
Safety Reports

Authors accessed to IMO’s public database,
called Global Integrated  Shipping
Information System (GISIS) (URL-5, 2019),
and studied the current maritime safety
reports and relevant publications. Until
31.12.2018, there have been 3876 recorded
incidents categorized as ‘very serious’ in the
IMO database with 1603 of these incidents
having maritime safety reports. Table 1
shows the number of reports submitted to
IMO by some of the Flag States and
populated on the IMO website. The
countries with the highest submission
records are also shown. Table 1 includes
both “total number of ‘very serious
incidents’” and “with public investigation
form”, respectively, reported to IMO for the
ships under Flag of the mentioned state. As
these are involving ships with the respective
Flag State, some of these investigation
reports might be a submission by other
countries.

So far, authors found 24 ‘Lessons Learned’
documents in different formats published by
IMO in English (URL-6, 2019), 13 of which
is found published in French (URL-7, 2019)
and 15 of which is in Spanish (URL-8,
2019). However, up to date, there are 3100

reports are submitted in the GISIS website
(URL-5, 2019) This may be an indicator for
that the GISIS website could announce not
many lessons learned items, using the

current process.
For better understanding the content of
current submitted reports with MOB

involvement, authors studied and evaluated
more than 50 reports and selected seven
reports randomly among the collected
reports, Table A.1 (Appendix A) lists the
specifics about these reports and Table 2
presents an overview of these reports, as a
case study and presentation. The first 7 rows
in Table 2 include the information required
by CI Code (IMO MSC, 2008b), listed in the
previous section, and the next four rows
provide the total number of information
available in the pertaining report, shown in
the next seven respective columns. Some of
the reports included very little information,
as specified in the CI Code and listed in
Table 2; therefore, those reports were
purposely discarded for use in this study for
presentation. Table 2 gives some ideas about
total pages, what type of information
included and the total number of words used
in the reports, yet it does not provide enough
detail for what specific information and how
much detail is provided. This and several
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other issues noted when reviewing these
reports are, for example:

Report No 5 provides four
recommendations while Report No 7
provides only one.

All recommendations were for
different targets. For example, one
recommendation was for ‘the
Ministry of Health Care Services’
while several recommendations
were reminding notes on ‘Code of
Practice on Safety Standards for
Class II Vessels.

CI Code clearly states that, an
investigation report must contain,
‘where relevant the details of the
dimensions and engines of any kind
of ship involved.” One report
provides detailed information about
the relevant engine details whereas
another report gives only engine
power and one other includes no
engine information.

Additionally, the format of the
content between the reports is
inconsistent; yetthere is no tool to
identify =~ this  observation by
measurable methods.

The total number of pages used in
several reports is a few pages, i.e.
only 4 in one report, while some
other reports are more than 30 pages.
There are some reports with one or
several missing information areas.
For example, there is information in

all of them about the narrative;
however, specifying seven items in
the contents does not indicate what
detailed level of information exists.

Below is a summary of learnings that we
obtained as the outcome of this study:

1.

il

iil.

CI Code requirement gives a general
idea about what must be the contents
of an investigation report; however,
it does not specify how the detailed
contents should be. This may be
because the investigation reports, in
practice, are about specific subjects,
such as ship accident and personal
injury during work.

CI Code’s content recommendation
is not specific for the MOB events.
However, when a specific MOB
event is studied from investigation
reports, some specific information
could be very important for
understanding  the  procedures,
techniques, and the root causes. In
other words, these information are
essential to include to identify
tangible lessons learned items.

For populating the report information
such that those can be crosschecked
through  analysis  tools  from
databases, the MOB reports should
be structured accordingly, allowing
the reports to have consistent
formats. It would also allow
statistical analysis of reports.

Table 1. Number of Investigation Reports Submitted to IMO by Major Flag States.

£ @ z = 7
= % £ & £ & i B %
< (=)
E & £ s £ £ & 72 & =
Total very serious incidents 35 13 141 223 187 1 294 209 31 32
With public investigation form 6 4 71 50 14 0 13 18 5 8
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Table 2. Review Results of Several Accident Investigation Reports According to
Requirements of RESOLUTION MSC.255(84).

Report Number 1 2 3 4 5 6 7
Summary N - - N N N N
Identities \/ \ \/ \/ \/ \ \/
Details \ \ - \ - \ \
Narrative \/ \ \/ \/ \/ \ \/
Casual Factors \ \ \ \ V \ V
Discussions \/ \ - \/ \/ \ \/
Recommendations - \ - \ \ \ V
Total Pages 8 17 35 33 11
Total Pages Without 8 4 14 31 31 11
Cover Page
Total Number of Words 3806 1738 1317 2433 12305 10468 4221
(estimate)
Percent Field Complete  85,70% 85,70% 42%  100% 85,70% 100%  100%
(estimate)
3. INVESTIGATION OF MOB EVENTS casualties survival or ending with

FOR DEVELOPING THE MEI FORM

We studied the factors affecting a MOB
event to start driving the required
information that should be presented in
investigation reports involving MOB events.
Section 3.1 presents these factors with
several examples from the studied reports.

3.1. Important Factors in a MOB Event

Detailed information is needed to

understand all details associated with a

MOB event. Initially, we made the

following considerations to understand what

areas of information should be included in

the reports:

e What information is already requested
by IMO

e The information areas missing in the
reports for extracting lessons learned
information

e Factors affecting the event is being
initiated

e Factors affecting the development of the
process negative or positively

e Techniques used during the response
action

e Factors affecting the end result, which is

minimal health risks

e Information to derive should be standard
such that it can be extracted and inserted
into a database with appropriate tags.

Examples below provide an understanding
of what detail level of information needs to
be included in the reports.
Example 1: During cargo operation at port,
a deck rating fell overboard resulting in a
fatality on vessel Joanna (UK Inv., 2011).
Even though there was an alcohol policy, the
analysis of postmortem blood revealed that
Stanislaw had a blood alcohol concentration
of 93mg/100ml. There was a procedure but
it was not applied properly. The casualty
was not using proper safety equipment and
there were no proper safety equipment
onboard. From this event, the following
questions were driven and added on the MEI
form:

e Alcohol/ Drug Influence; ‘Describes the
alcohol or drug influence of the casualty
at the time of the event.’

e Working as per the safety rules; ‘Was
the work being performed as per the
safety rules and instructions?’

e Workplace conditions as per the safety
rules; ‘Was the work conditions set as
per the rules and safety instructions’
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Example 2: Response actions and times are
very critical when removing the casualty
from the water. According to the report of
MOB event onboard Hyundai Dangjin
(Appendix A, Report No. 2), the casualty
was alive when seen and became not
meanwhile there was a removal procedure
continuing. To understand the details of why
the casualty could not survive, sea
temperature and time of removal of the
casualty from the water must be known, yet
this information is not found in this report.

3.2. Factors Considered for Developing
the Contents of the Proposed MEI Form

MOB event starts with the time of a person
falling overboard and ends when the MOB
response operation is terminated. There are
many factors affecting a MOB event, for
example, “how it occurred”, “how it
developed”, “how it was responded”, and
“how it was terminated”. To understand
what specific details are associated, we
reviewed over 100 reports and focused on the
details of the information. Starting with the
seven content items provided in CI Code,
we studied over 100 reports and labelled
information items with a unique code. There
became 113 information fields identified in
this study with unique codes assigned for
each information item, as presented in
section 4.

Using the evaluation of the reviewed reports
as well as listed aforementioned factors,
which are specific to MOB event
information in reports, all information that
can be found in reports was categorized as
follows:

e Vessel Information

e Navigation Conditions

¢ Information about
Casualty/Casualties

Meteorological Conditions

Work Type and Conditions
Managerial/Procedural Conditions
Start of the Event and Initial Timings
Response Times and Actions

the

e Search and Rescue (SAR) Operation

e Health Status of the Casualty

e Type of Recommendations

Breakdown of the above categories yielded
in 113 information items with unique codes,
shown in the sections of the MEI form,
presented in sections below.

4. PROPOSED FORM

This section describes the contents of the
MEI Form, proposed to use by Maritime
Investigators when the investigation
involves a Man-Over-Board (MOB)
casualty. There is a group of 11 sub-
categories with 113 form items under all
categories in the proposed MEI Form. Each
item has a unique identifier, named as ‘Field
Code’, for future use in electronic form
submissions into a database. The user could
search the MEI Reports Database with the
Field Code of the specific item and do
analysis for one item or do a more complex
analysis with correlation study.

Note: For the tables presented in this section,
from table 3 to table 12, ‘NA’ means ‘Not
Applicable’ and ‘NI’ means ‘Not Indicated’
in the report.

4.1. Vessel Information

This field group is to drive information from
a report about the vessel, associated with the
MOB event at the time of the event
occurring. Table 3 shows the detailed
contents of the Vessel Information to
retrieve from reports with short descriptions
for guidance.

4.2. Navigation Conditions

This field group is for extracting the
navigation conditions under which the ship
is navigating on the sea and /or what
operations it is performing during the MOB
event. Table 4 indicates the detailed contents
of the ‘Navigation Conditions' category of
information to retrieve from reports.
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Table 3. Proposed MEI Form: ‘Vessel Information’ Section.

Field
Code Field Name Short Description /Guide
V01  Event number Event investigation number, which is an identifier for the MOB
event.
V02  Vessel name Name of the ship recorded during the MOB event investigation.
V03  Flag Registered flag of the vessel.
V04  Vessel type For example, cargo ship, passenger ship, research ship, military
ship, etc.
VO04.1 Vessel G04.1 is a sub-category for the vessel type. For example, crude oil
sub category tanker, container, and bulk carrier fall under cargo ship sub-
category.
The age group of the ship’s age. Age intervals mainly are as follows:
V05 Age group 0-3, 4-6, 7-10, 11-15, 16—20,.21-30, 31.+, or ‘NI,
If the report does not specify, the difference between the MOB
event date and ship’s construction date is used.
V05.1 Exactage Construction year of the vessel.
Gross Tonnage of the vessel, which specifies the predetermined
tonnage range of gross tonnage of the ship. Tonnage intervals are:
V06 Tonnage group g 49 '50.99, 100-299, 300-499, 500-999, 1000-1999, 2000-
2999, 3000-4999, 5000-9999, 10000-49999, and 50000+.
V06.1 Tonnage (GRT)  The exact value of the gross tonnage recorded in the ship’s registry.
V07  Length group The following interval of the registered full length (LOA) of the
vessel, in meters: 0-11, 12-19, 20-49, 50-99, 100-199, or 200+.
VO07.1 Vessel length The registered full length (LOA) of the vessel in meters.
V08  Vessel The classification organization of the ship.
classification
V09  Number The number of personnel listed in the ship’s log at the time of the
of personnel MOB event. At ports or during anchorage, registered personnel or

passenger’s being out of the ship does not change this number.
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Table 4. Proposed MEI Form: ‘Navigation Conditions’ Section.

Field
Code Field Name Short Description /Guide
Select ‘Yes’, ‘No’, ‘NA’ or ‘NI’ as an answer for the
NO1 Navigation status following question: ‘Was the ship in navigation during the
MOB event?’
The operational status of the ship during the accident. Enter
NO02 Operational state Navigation, Port, Anchorage, Drift, Shipyard, In-
Maneuver, Other, or ‘NI’.
Select ‘Yes’, ‘No’, ‘NA’ or ‘NI’. Note: Need to fill this
NO3 Was the on-duty item if S03 is one of the following choices: Navigation,
officer anchorage, drift, In-Maneuver, or Other (the ship has
alone? way?). Otherwise, enter ‘NA’.
Indicates which one of the personnel had the responsibility of
the ship at the time of MOB event: ‘Watch keeping Officer’,
NO4 Who  has the  ‘Ship’s Captain’, ‘Pilot’, ‘No Command’.
command-in- Note: Need to fill this item if S03 is one of the following:
charge? Navigation, anchorage, drift, In-Maneuver, or Other (the
ship has way?). Otherwise, enter ‘NA’.
NO5 Distance to the The distance, in nautical miles, to the nearest land part at
nearest the time of the event.
land
Preferably the latitude and longitude of the ship’s location.
NO06 Location If exact location is not available in the report, geographic
name of the location is used.
NO7 Ship’s draft (m) Draft of the vessel, in meters.
Ship speed, in nautical miles (knots). Enter:
NOS8 Ship’s speed (knots)  Ship speed value in knots, if the ship in navigation or

“0” is the ship is anchored or at port

4.3. Casualty Status/Information

This section provides a piece of general
information about the person(s) involved in
the MOB event according to the studied
report. It also helps to understand whether a
person was under the influence of alcohol or
drug recorded at the time of the event. Table
5 gives detailed information about casualty
and his familiarization to ship.

4.4. Meteorological Conditions

This section of the form is to extract the
environmental, especially meteorological
conditions during the MOB event. Table 6
shows very detailed information about the
meteorological conditions such as wind,
visibility, rain, etc.

4.5. Work Type and Conditions

This section of the form is to extract the
information about the work type and
conditions during the MOB event. Table 7
describes if work type and place are
compatible with safety rules.

4.6. Managerial/Procedural Conditions

This section of the form is to extract the
documentation and process-related
managerial/procedural conditions of the
vessel, indicated in the event report. Table 8
gives very detailed information about
managerial procedures and by examining
this table, the root cause can be
distinguished.
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Table 5. Proposed MEI Form: ‘Information about the Casualty/Casualties’ Section.

Field Code Field Name

Short Description /Guide

C01

C02
C03
C04

C05

Co06

Rank

Nationality
Age
Overall
work experience

Work duration (on-

board Ship)
Alcohol/drug
Influence

Enter the rank or status of the casualty on-board ship.
Captain, Deck Officer, Passenger, Other Service Personnel
are some examples. “Integrated Rating” classification can
be entered if the casualty’s position is identified as both
deck and engine personnel.
Nationality of the casualty.

Age of the casualty.

on-board Work experience of the casualty in years.

Work duration on-board the current ship of the casualty,
in months.

Describes the alcohol or drug influence of the casualty at
the time of event. Select ‘Yes’, ‘No’, ‘NA’ or ‘NI’.

Table 6. Proposed MEI Form: ‘Meteorological Conditions’ Section.

Field

Code Field Name Short Description /Guide
Information to drive the weather conditions having any adverse

Mo1 Adverse weather effects on the MOB eyent. Information to Consid'er. ip 'general
are the effect of wind, sea waves, current, visibility, and
temperature. Select ‘Yes’, ‘No’, ‘NA’ or ‘NI’.

MO02.1 Wind speed Wind speed in ‘beafort scale’.

MO02.2 Wind direction Wind direction in angle, as true direction.

MO03 Sea scale Sea Scale indicating the condition of sea waves, entered in
‘beafort scale’.

MO04.1 Sea current speed Enter sea current speed in knots.

MO04.2  Sea current direction ~ Direction of the sea current’s angle, as true direction.
Indicates the existence of rain or snow conditions during the

MO5 Rain event. Information to include rain, snow, slow rain, no rain,
etc.
Indicates the visibility recorded at the time of the event. The

MO6 Visibility Enfo’rmation is entered as per the Visjbility sca'le. frqm ,O to 8 or
NI’ is entered. If the reports states ‘normal visibility’, enter
‘6’ for a neutral visibility level.

MO7 Sea temperature Sea temperature in Celsius (°C).

MO8 Air temperature Air temperature, in Celsius (°C).

M09 Sea depth Sea depth in meters.

MI10 Darkness Indicate the weather being ‘dark’ or ‘not dark’.
Lightning conditions, recorded at the time of the event. Enter

. . .\ as follows:
MI1 Lightning conditions Yes: Enough light conditions No: Lightning is not enough
MI12 Day/night Enter ‘Day-time’ or ‘Night-time’ if additionally indicated in

the report.
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Table 7. Proposed MEI Form: ‘Work Type and Conditions’ Section.

Field
Code

Field Name

Short Description /Guide

Wwol1

w02

w03

w04

WO05

Relevance to work

Working as per the

safety rules

Workplace conditions
as per the safety rules

Wearing a life jacket

Alone

Information to drive whether the event was work related. Yes:
Work related event

No: Not a work related event

During transportation: Both for passengers and for employees
during their transportation to/from work.

Enter ‘NI’ if no information found in the report.

Was the work being performed as per the safety rules and
instructions? Fill this section with a ‘Yes’, ‘no’, or ‘NI.
Example: The answer is ‘No’ when not wearing a life jacket
where a person ‘must’ wear, at the time of the event.

Select “‘Yes’, ‘No’, ‘NA’ or ‘NI’ as answer to the following q:
“Was the work conditions set as per the rules and safety
instructions?”’.

Example: The answer is ‘No’ when there is no life jacket
available where there ‘must’ be, at the time of the event.

Was the casualty wearing a life jacket (or personal floatation
aid), as recorded at the time of the event? Select ‘Yes’, ‘No’,
‘NA’ or ‘NI’.

Information to understand if there was a secondary person

(other than the casualty) witnessing the event. Select ‘Yes’,
‘No’, ‘NA”’ or ‘NI,

Table 8. Proposed MEI Form: ‘Managerial/Procedural Conditions’ Section.

Field Field Name/Short
Code Description Guide
PO1 Applicable checklist Is there a document requirement (checklist or form) before
the work of which the event occurred? For example, a
checklist must be filled at each time a work will be at the
overboard. Select ‘Yes’, ‘No’, ‘NA”’ or ‘NI’.
PO1.1 Checklist filled IfPO1 cell is filled with a “Yes’, then this section is filled.
Select ‘Yes’, ‘No’, ‘NA’ or ‘NI’.
If PO1.1 cell is filled with a “Yes’, then this section is
P01.2 Checklist filled properly filled. Select ‘Yes’, ‘No’, ‘NA’ or ‘NI’ depending onthe
checklist or form fulfilled properly as per the instructions.
Applicable general This section is to understand whether the safety
P02 work procedures instructions or procedures were described per the safety
manuals. Select ‘Yes’, ‘No’, ‘NA’ or ‘NI’.
General work Select ‘Yes’, ‘No’, ‘NA’ or ‘NI’. Note 1: If the result of
PO2.1 procedures implemented the section P02 is a ‘yes’, then this section is to fill.
' properly? Note 2: If the result of the section P02 is other than a
‘yes’, ‘NA’ is to enter in this field.
This section is to extract information from the report for
P03 Fatigue condition that there could be a fatigue situation involved with the
casualty. Select a Standard Answer.
P04 Implementation of Was the MOB drills were carried out in required periods?
MORB drills Select ‘Yes’, ‘No’, ‘NA’ or ‘NI’.
P05 Was there a SAR Select ‘Yes’, ‘No’, ‘NA’ or ‘NI’.
Procedure?
SAR Procedure Select “Yes’, ‘No’, “NA’ or ‘NI’. Fill this section only if
P05.1 implemented appropriately? the result of the section P05 is a ‘yes’. Or, fill with ‘NA’.
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4.7. Start of the Event and Initial Timings

This section of the form is aimed to extract
information about the MOB Event’s Time
and Initiation from the event report. In other
parts of this study, this time is mentioned as
TO. All other times are given as time passed
from this moment. Table 9 gives
information related to key elements and
timings of the accident.

4.8. Response Times and Actions

This section of the form is prepared to
extract information about the initial
practices implemented for preventing a
casualty or further damage. Table 10 gives
information both if specific initial response
actions were carried out and their timings if
they were carried out.

4.9. Search and Rescue (SAR) Operation

This section of the form is targeted to drive
information about the rescue operation, as

indicated in the event report. Table 11 gives
information about both search and rescue
actions and their timings.

4.10. Health Status of the Casualty

This section of the form (Table 12) is to
extract information about the health status of
the casualty. Note that the investigator
should fill all sections of the MEI Form
separately for each casualty. Table 12 gives
detailed information related to the health
status of casualty.

4.11. Type
Recommendation

(Category) of

This section of the form is generated to
extract recommendations properly from
reports. Recommendations are categorized
as ‘Human’, ‘Management’, and
‘Equipment’. The form shown in Table 13 is
used for extracting the recommendations
with categorizations.

Table 9. Proposed MEI Form: ‘Start of the Event and Initial Timings’ Section.

Field Field Name/Short
Code Description Guide
MOl Date Date of the MOB event.
Time recorded for the man become overboard. Time format
MO1.1 Time in formats, such as ZT, GMT or national time formats are all
acceptable.
The action casualty was performing when the MOB event
MO02 Action causing the occurred. Some examples: ‘Rigging pilot ladder’, ‘engaging
MOB event in fishing’, ‘slipping’, ‘hit by waves’, ‘extreme wind’,
‘intentional’.
Information about from which part of the vessel, the casualty
fall overboard. The following are the choices to enter:
MO03 From where? ‘Forecastle’, ‘Starboard bow’, ‘Starboard’, ‘Starboard
quarter’, ‘Aft deck’, ‘Port quarter’, ‘Port’, ‘Port Bow’,
‘Other’, or ‘No information’.
MO04 Immediate/late Was the MOB event seen immediately by another person?
awareness Fill this section with an answer, namely, ‘yes’, ‘no’, or ‘NI’
MO5 Latency Minutes passed between MOB and the time that a person
became aware of the situation.
There are cases where man-over-board event is not witnessed
MO6 Assumed overboard  but assumed with an investigation. Was the MOB event had to
be the assumed? Select ‘Yes’, ‘No’, ‘NA’ or
‘NI,
Minutes passed between the time of the actual event and the
MO06.1  Decision duration time the MOB event had to be assumed. Enter ‘NA” if M06 is

other than a ‘yes’.
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Table 10. Proposed MEI Form: ‘Response Times and Actions’ Section.

Field Field Name/
Code Short Description Guide
When MOB event actual time is considered to be t0, enter the
To1 Event.notiﬁcation to  duration, in minutes, passed between t0 and the time of the event
the bridge notified to the bridge (when in navigation) or cargo control
station (during loading/unloading).
T02.1 Alarm Enter the duration, in minutes, passed between t0 and the time
of alarm.
T02.2 Announcement Enter the duration, in minutes, between t0 and the time of
internal announcement.
T02.3 Whistle Enter the duration, in minutes, between t0 and the time of
whistle.
TO3  Buoy Enter the duration, in minutes, between t0 and the time of
throwing the buoy.
Enter the duration, in minutes, between t0 and the time of the
T0O4 Mancuvering §tar.t Qf maneuv’ering. For' se.arch and rescue events', general!y
Williams Turn’ method is implemented. If the ship is not in
navigation, enter ‘NA’.
T05  Captain Enter the duration, in minutes, between t0 and the time of the
ship’s captain gaining control over the situation.
To6  GPS MOB Enter the duration, in minutes, between t0 and the GPS MOB
system’s activation time.
Enter the duration, in minutes, between t0 and the time of the
. . notification broadcast to close by ships.
T07.1 Ngtlﬁcanon to close by Note: If the notification to the SXR sE[)ations performed with a
ships . .
VHF type general announcement, this could also be considered
as the announcement to the close by ships.
T07.2 Notification to SAR  Enter the duration, in minutes, between t0 and the time of the
stations? notification broadcast to the Shore or SAR stations.
Enter the duration, in minutes, between t0 and the time of the
T07.3 Other notifications notification to other organizations, such as ship operating
company.
TO8  Rescue boatis ready  Enter the duration, in minutes, between t0 and the time of the

Rescue Boat is ready.
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Table 11. Proposed MEI Form: ‘Search and Rescue (SAR) Operation’ Section.

Field Field Name/Short Guide
Code Description

RO1 Rescue boat Was there a rescue boat utilized in the MOB event?
Select ‘Yes’, ‘No’, ‘NA’ or ‘NI’.
RO2 Timing of rescue boat Duration, in minutes, between t0 and the time of the rescue
in water boat placed in water.
RO3 Other ships Was there other ships involving with the rescue operation?

Select ‘Yes’, ‘No’, ‘NA”’ or ‘NI’.
Duration, in minutes, between t0 and the time of the other
RO4 Timing of other ships ships joined in the rescue operation.
Note 1: If there are more than one ship joined to the
operation, the duration is for the first ship involved
Note 2: If RO3 is ‘no’, fill this with ‘NA”’.
Was there SAR ships joined into the SAR operation?
ROS5 SAR ships SAR ships are boats designed to operate only for SAR
operations. Select ‘Yes’, ‘No’, ‘NA’ or ‘NI’.
Duration, in minutes, between t0 and the time of the SAR

RO6 Timing of SAR boats Boat joined in the SAR operation.
Note 1: If RO5 is ‘no’, fill this with ‘NA”’.

RO7 Air operation Was there Air Vehicles joined into the SAR operation?
Select ‘Yes’, ‘No’, ‘NA”’ or ‘NI’.

Duration, in minutes, between t0 and the time of the Air
Vehicle(s) joined in the SAR operation.

RO8 E“?r‘;%on of Al Note I: FRO7 is *no’, fill this with ‘NA”.
P Note 2: If there are more than one air vehicle, enter the
duration for the first air vehicle.
Was there shore personnel or teams (such as ambulance and
RO9 Shore assistance medical teams) joined into the SAR operation? Select ‘Yes’,
‘No’, ‘NA’ or ‘NI’. Note: Enter ‘NA’ if the ship is not in
port.
R10 Timing of shore Duration, in minutes, between t0 and the time of the Shore
assistance Assistance started in SAR operation.
Note 1: If R09 is ‘no’, fill this with ‘NA”.
Note 2: If there are more than one team or person, enter the
duration for the first team joined into the SAR operation.
RI11 Casualty removed Was the casualty removed from water (regardless of
from the water survival status)? Select ‘Yes’, ‘No’, ‘NA’ or ‘NI’.
R12 Removed by Enter the team or personnel removed the casualty from

water. Fill this item if R11 is “yes’ or fill with ‘NA’.

Duration, in minutes, between t0 and the time of the
R13 Timing of removal casualty was removed.
Note: Fill this item if R11 is ‘yes’ or fill with ‘NA’.

Enter the reason which cancelled the SAR operation other
than ‘removal’ of the casualty from water. Examples are:

R14 Cancellation of the SAR Shore authorities command/order

operation Ship decision
P Heavy weather conditions Other
No info
Duration, cancellation of Duration, in minutes, between the start and cancellation
R15 the SAR operation time of the SAR operation.
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Field Field Name/Short Guide
Code Description

Limited Sighting of the =~ Was there eye watch of the casualty, after the MOB,
R16 Casualty in Water meanwhile the casualty in the water, for a limited time?

Select ‘Yes’, ‘No’, ‘NA’ or ‘NI’.

Duration, limited sighting Duration, in minutes, of the casualty was under eye watch.
R17 of the casualty in the Enter a value if R16 is a ‘yes’ or enter ‘NA”’.

water

Uninterrupted sighting of Was there a continuous eye watch of the casualty until the
R18 the casualty in water end of the MOB operation? Select ‘Yes’, ‘No’, ‘NA’ or

‘NI,

Table 12. Proposed MEI Form: ‘Health Status of the Casualty’ Section.

Field
Code

Field Name/Short
Description

Guide

HO1

HOI.1

HO1.2

HO1.3

HO02

HO3

HO04

HOS5

HO5.1

HO05.2

Death

Witnessing death

Decision for death

Timing of death

Cause of death

Duration until death

Rescue to death timing

First aid

Duration MOB to first aid

Duration rescue to first aid

Enter the status of the casualty (Did the casualty die?).

Fill this section with: ‘yes: Death’, ‘no’, ‘NA’, or ‘NI’.

Was the death identified through a medical check, such as
controlling the pulse or with a similar method?

Select ‘Yes’, ‘No’, ‘NA’ or ‘NI’.

Was the death of the casualty the result of a decision,
considering the conditions, such as seawater temperature,
waves, during the operation?

Select “Yes’, ‘No’, ‘NA” or ‘NI’. Note: If the casualty could

not be found, as per the report, select ‘Decision for
Death’.

Was the death before or after the end of SAR operation? Fill
this section with a ‘before’, ‘after’, ‘missing/assumed
death’, ‘NA”’, or ‘NI’.

Fill this section if HO1 is a ‘yes’ or, enter ‘NA’. Some
examples to enter are ‘hypothermia’, ‘cardiac arrest’, ‘head
injury’, ‘drowning’.

Duration, in minutes, between t0 and the time of death. Fill
this section with a ‘yes’, ‘no’, ‘NA’, or ‘NI’.

Note 1: If the report does not include this information, use
the information in the death announcement.

Note 2: If the casualty could not be found or not taken from
the sea, enter ‘not clear’.

Duration, in minutes, between the time of rescue and time of
casualty’s death.

Note 1: Fill this section only if both HO1 and R11 are ‘yes’.
Note 2: If the report does not include this information, use
the information from the death announcement.

Was there a first aid needed? Select ‘Yes’, ‘No’, ‘NA’ or
‘NI.

Duration, in minutes, passed between the MOB and first aid
given.

Note 1: Fill this section only if HO5 is “yes’ or enter ‘NA’.
Duration, in minutes, passed between the times of rescue of
the casualty to the first aid started.

Note 1: Fill this section only if both HO5 and R11 are ‘yes’
or enter ‘NA’.
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Field Field Name/Short Guide
Code Description
HO06 First Aid at or by the Was there a first aid performed by the medical care
medical facility (Shore personnel (shore based), i.e. at an ambulance, hospital or at
side) a health center? Select ‘Yes’, ‘No’, ‘NA”’ or ‘NI’.
HO06.1 Duration, time passed until

first aid given by at or by an Duration, in minutes, passed between MOB time and time of
established medical facility first aid given by shore side medical care personnel. Enter

(shore side)

‘NA’ if HO6 is not a ‘yes’.

Table 13. Proposed MEI Form: ‘Type of Recommendation’ Section.

Field Field Name/Short Guide

Code Description

LO1 Existence of Fill this section with a ‘yes’ or ‘no’.

Recommendation
L02 Number of Enter the number of recommendations indicated.
Recommendation

Enter ‘yes’ if there is a recommendation in ‘Human’
category

L03 Recommendation Cat I Enter ‘no’ if there is no such recommendation.
“Yes’ would indicate at least one recommendation is
made in this category.

L03.1 Content of Rec Cat | Enter all recommendations as indicated in the report in
‘Human’ Category’.
Enter ‘yes’ if there is a recommendation in
‘Management’ category

L04 Recommendation Cat 11 Enter ‘no’ if there is no such recommendation.
‘Yes’ would indicate at least one recommendation is
made in this category.

L04.1 Content of Rec Cat 11 Enter all recommendations as indicated in the report in
‘Management’ Category.
Enter ‘yes’ if there is a recommendation in
‘Equipment’ category

LO05 Recommendation Cat 11 Enter ‘no’ if there is no such recommendation.
‘Yes’ would indicate at least one recommendation is
made in this category.

L05.1 Content of Rec Cat 11 Enter all recommendations as indicated in the report in

‘Equipment’ Category.

5. BENEFITS
FORM

OF USING THE MEI

Appendix A shows the use of the MEI Form
for extracting information from three different
Investigation Reports. List of these three
reports are as follows:

We noted benefits while implementing the
MEI Form for these reports. This section

summarizes the benefits of using the MEI
Form with standard content and format,
allowing the data from MOB investigations
populated in a database, called the MEI
database.

We were able to populate information from
over 50 investigation reports with MOB
events and derived many results. This paper’s
focus is to describe the MEI Form and discuss
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the benefits; therefore, some of the benefits
observed during this analysis and research
study are reported and discussed in sections
below. Further discussion on the analysis
results will be issue of another report paper.

5.1. Obtaining Statistical Data

Using standard fields in digital forms

populated in a database, statistical data can

easily and accurately be driven. As an
example, according to data provided by the

Boat Owners Association of the United States

Reports, U.S. boating MOB events between

2003 and 2007 (Edmonston, 2012):

e In deaths from MOB events occurring
during day times, the rate of the casualties’
being under the influence of alcohol was
27 percent. Whereas, the same rate was
found as 50 percent at night times.

e 90 percent of events occurred in low
weather conditions with wave height is
less than one feet.

e 24 percent of the deaths were at night and
76 percent were during the day.

Academia and industrial researchers can

easily generate similar statistical results using

the data from a global perspective.

Additionally, several parameters between the

information across all reports could be

analyzed for more elaborated statistical
evaluations.

5.2. Providing Useful Data for Obtaining
Lessons Learned

Very few of the current reports provide some
lessons learned information which IMO Sub-
committees are then can review and evaluate.

However, the statistical results using the data

can provide direct information as ‘lessons

learned’. For example:

e Alcohol has a very high (27 percent at day
time, 50 percent at night time) in MOB
casualties in boating events

e Influence of alcohol in MOB casualties at
night time is nearly twice (1,852 times) a
day.

e A great percentage (90 percent) of events

occur in favorable weather conditions
(wave height being less than 1 feet).
As well as providing useful data for obtaining
lessons learned, standardized and digitized
forms provide exact numbers and data instead
of generic numbers.

5.3. Better Understanding of the Root
Cause

In the MOB event of Graig Rotterdam,
casualty fell overboard when cargo at deck
collapsed. There was an applicable checklist
titled; ‘Refer to Log & Timber Cargo
Operations Checklist’. The checklist was
filled by the chief officer and verified by the
master but no control measures were taken
and the requirements of the checklist were
matched. When the information is extracted
from this report using the MEI Form, P01,

P0O1.1, and P0O1.2 are the applicable fields and

while extracting the information, the process

is shown in Figure 2. To better understand this
process, below mentioned three questions are
taken from the proposed MEI form:

e P01 Applicable checklist; was there a
document requirement (checklist or form)
before the work of which the event
occurred?

e POI.1 Checklist filled; if PO1 cell is filled
with a “Yes’, then this section is filled with
a ‘yes’, ‘no’, ‘NA’, or ‘NI’

e PO01.2 Checklist filled properly; if PO1.1
cell is filled with a “Yes’, then this section
is filled. Fill this section with a ‘yes’, ‘no’,
‘NA’, or ‘NI’ depending on the checklist
or form fulfilled properly as per the
instructions.

Answers of these three questions are enough to

distinguish that the root cause of this event is a

human factor or managerial issue.
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PO1

Yes No N/A

et

PO1.1
Checklist filled?

- : :
Yes - N
H— X
PO1.2
Checklist Filled
Properly?
— re -
Yes " N

Applicable Checklist? /

-

(Is there a document requirement (checklist or form)
for the work Performed during the event occurred?)
Fill this section with a ‘yes’, ‘no’, ‘MA", or ‘NI

NI

/ [Fill t his section with a “yes’, ‘no’, ‘NA’, or NI}

NI

(Fill this section with a ‘yes’, ‘no’, ‘NA", or "NI')
depending on the checklist or form fulfilled
properly as per the instructions.)

NI

Figure 2. Methodology Applied for Extracting the Data related to Checklists

5.4. Correlation between Relevant
Parameters in a Report
From data mentioned above ‘Obtaining

Statistical Data’ title, 24 percent of the deaths
were at night time and 76 percent were during
the day time. In order to drive this sort of
information and to find out the factors
affecting the event, many questions are
required to be asked and analyzed for
relevance to see if the relationship is
coincidental or actual.

Using the MEI Form data applied to 50 MOB
event reports, the following statistical results
were obtained: 36.7 percent of the casualties
were alone and 63.3 percent of the casualties
were not alone at the time of the MOB event.
In the MEI Form, P03 under
‘Managerial/Procedural Conditions’, fatigue
condition is specifically indicated. According

to this, in 85 percent of the events, fatigue was
not an issue.

5.5. Automating the Lessons Learned
Process

Although the MEI Form does not directly
cover a ‘Lessons Learned’ section, the
relational topics to ‘Lessons Learned’ can
easily be generalized and information
extracted from the reports via categorizations.
Designing a database architecture considering
the categories of the lessons learned could
improve the current Lessons Learned process
of the IMO, shown in Figure 1. The use of the
MEI Form and process described in this paper
helps bring lessons learned from five studies
that could be performed on the reports
populated in the MEI Database (Figure 3).
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Each report is
retrieved for
checking

Casualty
Investigation
Reports

Report is Related
with MOB Event?

A report with
MOB Event

Report is no use
for MOB
Analysis

Digital MOB
Information in
MEI Format

—»| Statistical Analysis
using one variable

Correlation Analysis
> using several
variables (1 report)

» Data for Root-Cause

- Analysis
MEI Database
>

Cross Correlation
Analysis one or
several across all
reports

Categorized
Recommendations
for Entry as Potential
Lessons Learned
Items

Figure 3. Methodology of MOB Reports Data Retrieval, Formatting, and Analysis

Process.
6. CONCLUSIONS

More than 50 reports, involving MOB
accident data, were reviewed. Reviewed
reports indicated major differences in formats
as well as in the level and type of information.
A structured methodology was developed and
presented for reviewing and retrieving the
data systematically from MOB event reports.
As part of this process, a standard form, called
the MEI Form, is introduced. The MEI Form,
with 113 information items, is presented with
how to retrieve the information as a standard
process. Several case examples are presented
to demonstrate the standard use of the MEI
Form including how to format, populate, and
analyze the data.

Having the data investigated using the MEI
Form showed a structured methodology for
populating all MOB related maritime
accidents digitally with a unique format. We
propose the use this methodology to maritime
investigating agencies in order to utilize the
MEI Form. With this manner, structured data
can be compared and consistently analyzed,
which enables to drive measurable and usable
“lessons learned” information and
“recommendations”. Data can be populated

into the IMO websites for community use.

Case examples also demonstrated how to

perform the root cause analysis as well as how

to retrieve the “lessons learned” items using

the proposed methodology.

The use of the MEI Form for obtaining the

statistical analysis results may be automated

and the results may directly help areas to

identify as for the improvements in, for

example:

e MOB procedures

e Innovative technologies to utilize for
detecting the event, preventing it from
happening, or minimizing the risk level to
the casualty before, during or after the
MOB event respectively

e Analyzing one or several parameters for
allowing lessons learned information
gathered from analysis results

Casualty Investigation Code, which is

adopted to set international standard for

conducting the safety investigations and

reporting is;

e Very generic

e Does not offer use of a specific method for
analyzing root cause

e Does not guide key elements to be
included
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As a result of preparing these forms with the

guidance of this generic code, serious

inconsistences is observed in reports

published by different agencies. To avoid

these inconsistences, code must include;

e A specific approved method for analyzing
root cause

e Minimum information required to drive
root cause and lessons learnt.

e Format of investigation report

e Information required to acquire statistical
data to analyze maritime accidents.

Benefits of using a common form when

investigating  maritime  accidents and

publishing these investigation reports are;

e Preparing a digital database instead

e Obtaining cross-check data between
different factors

e Obtaining serious
simulations

If a digital database is prepared and enough

data is collected, simulation scenarios may be

established. As an example; a survivability

simulation of a casualty that is immersed in

cold water can be prepared if enough cross-

check data is acquired. From such simulations

very important data can be acquired to

improve response methods. The data

collection and data analysis are important

issues for future research on MOB casualties.

In future investigations, it might be possible to

use big scale data sets. Therefore, a further

study with more focus on big data analysis for

MOB casualties is therefore suggested.

data to create
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APPENDIX A: Investigation Reports

Table A.1. Reports Selected for Reviewing their Contents as per the Requirements of

RESOLUTION MSC.255(84).
Ship Name Publishing Agency  Flag State  Report Name Report Date
Forth MAIB Marine UK Fatal injuries to a crewman during September 2011
Guardsman Accident mooring operations on FORTH
Investigation Branch GUARDSMAN
South of Jura
Hyundai Australian Transport Australia Man overboard fatality from 19 January 2016
Dangjin Safety Bureau Hyundai Dangjin
Federal The  Transportation Canada Marine Transportation Safety 06 September
Champlain Safety Board of Investigation Report M17C0292 2018
Canada
Kwong Fei Marine Accident Hong Kong Report of investigation into the 20 July 2018
38 investigation Section fatal accident of a sailor fell
overboard a local dumb lighter
“Kwong Fei 38” and drowned in
the waters east of Round Island on
13 January 2017
Ribeye 785 Accident Norway REPORT ON MARINE March 2017
Investigation Board ACCIDENT RIB, FALL OVER
BOARD IN OLDEN 22 JULY
2015

Skawlink III and The Danish Maritime Denmark
Nord Gardenia Accident

2017SKAWLINK III and NORD 11 May 2017
GARDENIA Fall overboard on 29

Investigation Board September 2016
MV MSC Marine Safety Malta MV MSC RAVENNA Fatal fall June 2018
Ravenna Investigation Unit overboard of a crew member in

the port of M’Xlokk 22 June 2017
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APPENDIX B: Case Studies for Use of the MEI Form

This appendix show these of the MEI Form with three example reports as shown in Table
B.1 to Table B.12. The report examples shown in Table B.1 to B.12 are the first three
reports shown in Table A.1 in respective order.

Table B.1. Vessel Information

Code Field Name Report 1 Report 2 Report 3
Vo1 Event Number 1 2 3
. . Federal
Vo2 Vessel Name Forth Guardsman  Hyundai Dangjin Champlain
V03 Flag British Liberia Marshall Islands
Commercial . .
Vo4 Vessel Type (Other) Cargo Ship Cargo Ship
V04.1 Sub Category Landing craft NI Bulk Carrier
Vo5 Age Group 21-30 0-3 NI
V05.1 Exact Age 28 3 NI
V06 Tonnage Group 500-999 50000+ NI
V06.1 Tonnage (GRT) 654 132587 NI
Vo7 Length Group 20-49 200+ NI
V07.1 Vessel Length 48.46 329.95 NI
V08 Vessel Classification =~ None N1pp01'1 Kaii NI
Kyokai
V09 Number of Personnel 6 NI NI
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Table B.2. Navigation Conditions

Code Field Name Report 1 Report 2 Report 3
NO1 Navigation Status No No No
NO02 Operational State In-Maneuver Port Port
NO3 \vas Duty Officer No NA NA
NO4 I\Zhgh};i‘;ge Command- g o0 Captain~ NA NA
NO5 Distance to Nearest Land 0 0 0
N6 Location 88633.1%313\/ ??703 ?63.20’8 E %:rﬁ?gl}ssay
NO7 Ship’s Draft (m) NI NI 8,08
NO08 Ship’s Speed (knots) 0 0 0
Table B.3. Casualty Status / Information
Code Field Name Report 1 Report 2 Report 3
Co01 Rank Deck Rating Deck Officer Deck Officer
C02 Nationality Polish NI NI
C03 Age 47 NI NI
C04 E)Ovs_ralljléxi(;rk Experience NI NI NI
05 pvork ];l‘llgﬁo“ O 18 months NI NI
C06 Alcohol / Drug Influence NI NI NI
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Table B.4. Meteorological Conditions

Code Field Name Report 1 Report 2 Report 3
MO1 Adverse Weather Yes Yes Yes
MO02.1 Wind Speed 6 (Beaufort) 3-4 (Beaufort) 0
MO02.2 Wind Direction NNE NI Calm
MO3 Sea Scale 3.Nis NI 0
MO04.1 Sea Current Speed NI NI NI
Mo04.2 Sea Current Direction NI NI NI
MO5 Rain No NI No
MO06 Visibility NI NI 6
MO07 Sea Temperature 8 22 -2
MO8 Air Temperature NI NI -12,1
M09 Sea Depth NI NI NI
MI10 Darkness Yes NI NI
Mil1 Lightning Conditions  Yes NI NI
MI12 Day/Night Night NI NI
Table B.5. Work Type and Conditions

Code Field Name Report 1 Report 2 Report 3
W0l Relevance to Work Yes Yes Yes
W02 Working as per the safety No No NI

rules

Workplace conditions as
wo3 per the safety rules No Yes NI
w04 Wearing a Life Jacket No Yes No
W05 Alone No No No
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Table B.6. Managerial/Procedural Conditions

Code Field Name Report 1 Report 2 Report 3
PO1 Applicable checklist Yes No NI
PO1.1 Checklist filled Yes NA NA
P01.2 Checklist filled properly No NA NA
Applicable general work
P02 procedures No No NI
General work procedures
P02.1 implemented properly NA NA NA
P03 Fatigue condition NI NI NI
Implementation of MOB
P04 drills NI NI NI
Was there a SAR
P05 Procedure? NI NI NI
SAR Procedure
implemented
P05.1 appropriately? NA NA NA
Table B.7. Start of the Event
Code Field Name Report 1 Report 2 Report 3
MO1 Date 13.03.2011 10.07.2015 8.12.2017
MO1.1 Time 1912 458 1950-2008
Action causing the MOB Reading Draft Reading Draft
MO2 event Impact of rope Marks Marks
MO03 From Where Starboard Bow Port Port
MO04 Immediate/Late Yes Yes Ves
Awareness
MO05 Latency NA NA NA
MO06 Assumed Over Board No No No
MO06.1 Decision Duration NA NA NA
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Table B.8. Response Times and Actions

Code Field Name Report 1 Report 2 Report 3
To1 Evpnt Notification to the 12 | 0
Bridge
T02.1 Alarm 1-2 14 1-18
T02.2 Announcement 1-2 14-22 2-20
T02.3 Whistle No No No
TO3 Buoy 1-2 1 0
TO04 Maneuvering No NA NA
TO5 Captain 0 2-4 0
TO06 GPS MOB NA NA NA
To7.1 thlﬁcatlon to Close by ’ No No
ships
To72 Notliﬁcatlon to SAR No No No
Stations?
T07.3 Other Notifications No 22-42 6-37
TOS Rescue Boat is Ready 4-9 No 6-24
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Table B.9. Secarch and Rescue (SAR) Operation

Code Field Name Report 1 Report 2 Report 3
RO1 Rescue Boat No No Yes
RO2 Timing of Rescue Boat NA NA 6-24
In Water
RO3 Other Ships Yes No Yes
RO4 Timing of Other Ships 11-20 NA 6-37
RO5 SAR Ships Yes No No
RO6 Timing of SAR Boats NI NA NA
RO7 Air Operation Evet No No
ROS8 Timing of Air Operation 49-72 NA NA
RO9 Shore Assistance No Yes No
R10 Tlmlng of Shore NA 2 NA
Assistance
Casualty Removed from
R11 the Water Yes Yes Yes
Ship's crew and . .
R12 Removed by other ship crew Ship crew Other ship crew
R13 Timing of Removal 11-20 14-22 8-37
R14 Cance!latlon of the SAR NA NA NA
operation
Duration, Cancellation of
RIS the SAR operation NA NA NA
Limited Sighting of the
R16 Casualty in Water No No NI
Duration, Limited
R17 sighting of the casualty = NA NA NA
in the Water
RIS Uninterrupted Sighting Yes Yes NI

of the Casualty In Water
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Table B.10. Health Status of the Casualty

Code Field Name Report 1 Report 2 Report 3
HO1 Death Yes Yes No
HO1.1 Witnessing death Yes Yes NA
HO1.2 Decision for death No No NA
HO01.3 Timing of Death After Later NA
HO02 Cause of Death Trauma (chest) NI NA
HO3 Duration until Death 120 67 NA
HO04 Rescue to Death Timing  100-109 45-53 NA
HO5 First Aid Yes Yes NI
Hos.1  howation MOB to st gy 1422 NA
H05.2 R}gatlon Rescue to First Kas.20 1.Agu NA

First Aid at or by the
HO06 Medical Facility (Shore ~ Yes No Yes

Side)

Duration, time passed

until First Aid given by
HO06.1 at or by the Medical 72-120 NA 19-37

Facility (Shore Side)

Table B.11. Type of Recommendation

Code Field Name Report 1 Report 2 Report 3
Lo1 Existence of . No No No

Recommendation

Number of
L02 Recommendation 0 0 0
L03 Recommendation Cat I No No No
L03.1 Content of Rec Cat I NA NA NA
L04 Recommendation Cat I No No No
L04.1 Content of Rec Cat I1 NA NA NA
LO05 Recommendation Cat I  No No No
L05.1 Content of Rec Cat II NA NA NA
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ABSTRACT

Maritime sector has been severely affected
by the global economic crisis of the years
2007-2008. The process of recuperation
was quite long for the world economy as
well as global maritime industry. With
sudden decrease of cargo volumes on board
of even from globally well-known
shipowners’ till the medium and small size
ship management companies/shipowners
were in urgent need of the cargo to fill up
their vessels and to be able to compensate
running cost of their fleets. Strategic
partnerships among shipping lines have
been emerged. The recovery period has
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been quite slow while some shipping lines
declare bankruptcy and had to close down
the business. Therefore, this review article
aims to present current status quo of global
maritime economy and the evaluation of
existing and emerging trade lanes in recent
years. This article helps researchers to point
up the assessment of the general situation of
world maritime trade. Remarkable articles
on maritime economy, shipping business
and international trade are evaluated in this

paper.
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OZET

Denizcilik sektorii 2007 -2008 yillar1 arasinda yasanan global ekonomik krizden
oldukca etkilenmistir. Yasanan global ekonomik krizin etkilerini hem diinya ticaretinde
hem de deniz ticaretinde atlatmak uzun yillar almistir. Ekonomik krizin etkisiyle
gemilerinde ylik hacmi diisen diinyanin en giiglii armatorleri, gemi isletmecileri, orta ve
kiicik c¢apli hat isletmecileri ekonomik duraganligi atlatmak ve gemi isletim
maliyetlerini karsilayabilmek adina ortak gemi isletmeleri ve stratejik ortakliklara
kaymislardir. Dolayisiyla bu derleme ¢aligmasi, sadece global ticaretin deniz ticaretine
ve denizcilik ekonomisine etkisi alaninda yaymlanmis, bilinen literatiirii sunmasinin
yani sira 2020 yili global ekonomik durum degerlendirmesi ve tahminleri sunarak

arastirmacilart aydinlatmay1 amacglamaktadir.

Anahtar sozciikler: Denizcilik ekonomisi, deniz ticareti, uluslararasi ticaret, global

kriz, diinya ticareti, hat isletmecileri

1. INTRODUCTION

World global economy is directly affected
by political developments, conflicts,
currency fluctuations, countries’
developments, industrial problems,
production rates, emerging countries
recessions, China’s deceleration and
weaker import demand in both developed
and developing countries. The slowdown
of global trade and Gross Domestic
Product is due to rise of fluctuation in
exchange currency and marked-up tariffs
and price volatility on traded goods in
massive economies. According to the
President of World Trade Organization
(WTO), Global maritime trade dropped at
an average annual rate of 1% between 2008
and 2018. Current global trade market has
gloomy atmosphere however hope is still
alive. Apart from its direct effect on
imports and exports, in some pioneer
businesses has been slow down in
production, uncertainty reached the peak
and the business (Azevédo, 2019). Trade
tensions appear to have contributed
significantly to the slowdown. Maritime
business is one of the leading sectors in

global economy. Thus, shipping is directly
affected by political and social issues in the
world. The year 2018 wasn’t an easy year
for both global and maritime economy
since there had been dozens of slowdowns
due to existing political problems.
Therefore, maritime trade growth had its
share as well. Global maritime economy
seems like it dresses slowly the wounds
after suffering mercilessly from economic
downturn during between the years of
2007-2015. From 2007 and on, remarkable
fluctuations in the Container Ship Time
Charter Assessment Index (New Con Tex)
Baltic dry Index, Istanbul Freight Index
(ISTFIX) have been observed. According
to the United Nations Conference on Trade
and Development (UNCTAD) (2019),
International Trade has been slowly risen
up in 2018 while volumes reached 11
billion tons. Although international trade
and global economy have performed some
expansions, international global trade
slackened in 2018. International cargo
volume developed at 2.7 per cent in 2018
while in 2017 volumes performed better
with 4.1 per cent in 2017. Slowdown in
global economy that effected any type of
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maritime cargo was wide-ranging. For
instance, in 2017 the movement of
container business in global ports declined
to 4.7 per cent, down from 6.7 per cent
(UNCTAD, 2019). In regard to data taken
from WTO, world merchandise imports
and exports grew 3.0 per cent in 2018
while world GDP has increased 2.9 per
cent.
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Figure 1. Annual growth of world fleet,
2000-2018 (Percentage of dead-weight
tonnage) (UNCTAD, 2019).
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As per UNCTAD 2019, as it is observed in
above Figure 1, annual growth in world
fleet in deadweight tonnage. The rise in
annual growth of world fleet from 2003 to
2006 was remarkable until the economic
downturn in late 2006 — the beginning of
2007. The effect of the financial crisis has
been noted between the years of 2007 —
2011. Besides the developments in the
global economy and world merchandise
trade, international seaborne trade carried
over to expend in 2011 tough at a slower
rate than in 2010 (UNCTAD, 2012).

It is an undeniable fact that powerful ties
among GDP growth, global commodity
trade, seaborne trade, industrial production
keep going unabated (UNCTAD, 2011).
Figure 2 shows that in 2016 the drop of
import rates in developing countries was
the most remarkable.
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Figure 2. Merchandise exports and imports by region, 2012Q1-2019Q2 (Volume index,
2012Q1=100) (WTO,2019; UNCTAD, 2019).
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Figure 3. Growth of demand and supply in container shipping, 2007-2018 (Percentage)

(Clarksons Research, 2019)

In Figure 3, decrease in supply boosts in
2007 and then the dramatic downfall in
demand is observed in 2009. In the same
breath 4.9 % of decline is marked in
supply. The volatility in supply and
demand is observed from 2007 to 2018
(rise in supply for 2014, rise in demand for
2014 and 2015). Considering that shipping
market is one of the riskiest markets in the
world, an entrepreneur may gain steam
competition and makes wuse of an
opportunity of the unstable economy. Thus,
she makes the right step by foreseeing the
future scope. That’s why maritime
companies may be generally taken into
consideration as ‘dinosaurs of classical
economics’ in which shipowners guarantee
themselves with strategic partnerships,
albeit no combination in restraint of trade
(Stopford, 2009). As per global reports of
2019, the gap between supply and demand
for trade finance still exists. One of the

leading banks on a global arena states that
supply is far from catching the demand
although transactions of commerce finance
are expected to be pure arbitrage and well-
grounded asset class (Asia Development
Bank Briefs, 2019). Therefore, the slew
rate of supply seems to be reluctant.

2. MATERIAL AND METHODS

Shipping is a quite adventurous and costly
business. All or none principle is
applicable in maritime industry. It is an
undeniable fact that the high risk in
maritime market emerges the application
and usage of quantitative administrational
innovation methods as in finance and
economics. Aforementioned analyses were

started in  1930’s by Koopmans
(1931;1932). The statistical researches
regarding  maritime  trade  mainly

concentrates on transportation costs and
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freight index. One of them is analyzed by
Bulut et al. (2012) by applying fuzzy
integrated logical forecasting methodology
to forecast dry bulk time charter rates. Also
applied vector autoregressive methodology
is studied in the paper. Moreover, Chen et
al. (2012) used autoregressive integrated
moving average with explanatory variable
(ARIMAX) and vector autoregressive
model. Duru and Yoshida (2009) also use
fuzzy time series methodology in order to
forecast dry bulk shipping index.
Cointegration analysis can be found also in
several articles, particularly for non-
stationary data. Addition to these analysis
tools, panel data techniques are used to
identify relationships in maritime trade.

2.1. Time Series Analysis in Shipping

Time series analyses is one of the
techniques when forecasting takes place in
maritime economics. Through time series
data movements by time are determined
(rise, decline or stability of the data). The
main idea behind analysis time series data
is to identify relationship and forecasting in
time. The data consists of four main
components namely cyclical, trend,
seasonal, and irregular parts. Trend
component gives information about how
the data moves in the long-run time period.
The cyclical component shed lights on the
regular pattern of time series. The irregular
part comprises important section for
econometricians and statisticians. This part
is mainly analyzed for forecasting and
prediction. Enders (2014) related time
series econometrics to find and analyze
stochastic part of difference equations.
Below equations can be given as an
example for difference equations:

Ver1 = Vi T €4y

(1)
Ay = €141

yt = dependent variable at t time
yi+1 = dependent variable at t+1 time
&i+1 = error term at t+1 time

Two comparison techniques that are
stationary and non-stationary time series
can be found (Priestley, 1983; Michis and
Nason, 2017). According to Priestley
(1983), non-stationary time series is
comprehensive treatment whereas
Dahlhaus concentrates on locally stationary
time series. The case is to determine type
of time series (stationary or non-
stationarity) earlier in order to evaluate. In
order to check stationary time series, unit
root tests such as Dickey—Fuller,
Augmented Dickey—Fuller and
correlograms on autocorrelation and partial
autocorrelation functions are applied. The
decision on opting suitable time series
model, several criteria are stated: Akaike,
Bayesian, and Hannan—Quinn information
criteria. The most popular method among
time series is The Box-Jenkins method
(Profillidis and Botzoris, 2018).

2.1.1. Autoregressive Moving Average
Models

Autoregressive moving average models are
mainly applied to find irregular part of the
data and by finding this it is applied to
forecast of data. ARMA estimation mainly
consists of two parts. Moving average parts
are integrated with the autoregressive part
in ARMA models (Enders, 2014). The
difference equation can be written as;

P
vy, = ap+ E a;y,_; +x,
i=1

2)

yt = dependent variable at t time
yei = dependent variable at t-i time

le a;Ve_i autoregressive part of
equation

Adding moving averages part to the model,
below formula will be formed;

P q
Yo =dag+ Z a;y,—; + Z Big,
i=1 i=0 (3)

?:o Bigs—;= moving averages part of
equation
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It should be taken into account that if this
equation has root equal or greater than one,
the integrated model should be applied.
This process called an autoregressive
integrated moving average (ARIMA)
model. To apply ARIMA methodology, the
data must be stationary. In order to make
the series stationary, the difference of data
should be taken. Having differenced data,
the ARIMA methodology could be applied
the data. Stationarity means generally the
series has constant mean, variance and
covariance. The series shouldn’t change
over time (Enders, 2014).

2.1.2. Autoregressive Conditional
Heteroskedastic Models
Autoregressive Conditional

Heteroskedastic models (ARCH) are used
to determine and predict the volatility. In
general, first differences are modelled in
this methodology and the model used to
check whether the variances differ by time.
Kavussanos  (1996) applied ARCH
methodology to tanker market in order to
assess price risks.

2.1.3. Vector Autoregregressive Models

Vector autoregressive model is developed
by Christopher Sims (1980). Gujarati and
Porter (2009) explains these models as “the
term autoregressive is due to the
appearance of the lagged value of the
dependent variable on the right-hand side
and the term vector is due to the fact that
we are dealing with a vector of two (or
more) variables”. Geomelos and Xideas
(2014) apply this methodology in order to
forecast spot prices in bulk shipping.

2.2. Linear Regression

Linear regression is the most basic
methodology to be wused in Maritime
Economics. It is a prediction of connection
between the dependent and independent
variables. Therefore, linear regression
exposes if the single action has any
relationship to response. Different subjects
within maritime economics are studied and

explained in linear regression. Yazir and
Sahin (2017) examined the impacts of
share prices, volatility and interest rate on
put options through a linear regression
approach. Being able to present solutions
for the coercions in the maritime
economics. The Black-Scholes Merton
(BSM) model is used to provide option
pricing, pricing and risk management.
However, in order to calculate put and call
options, Linear regression models were
found more efficient than The Black-
Scholes Merton model according to the
data analyses. By using linear regression
model, the effects of variable parameters
such as volatility and interest rates on
option premium, freight rates are analyzed
(Yazir and Sahin, 2017). Simple Linear
Regression is convenient to use for finding
relationship  between to  continuous
variables in which formula is found below:

y=B1+ p2x+e 4)

y — Dependent Variable / Explained
Variable / Regressand

x — Independent Variable/ Exploratory
Variable/ Regressor

B1 = intercept

B2 = coefficient of regressor

e = error term

2.3. Freight Index Measures

Index measures are generally one of the
methods used in maritime economics and
determining a specific system of a financial
institution. Freight market indices are
applied to show not only composite effect
of a system but also by merging various
individual series in different time spans.
Many examples can be given to show the
appliance of freight index such as Drewry,
Baltic Exchange, Tramp Data Co., J.E.
HYDE. The combination of qualitative and
quantitative methods is observed in the
literature. Freight index is calculated
different alternative indices in pursuant of
age of ships as qualitative measures of
shipments and route particularities. Late
researches indicate that previous and
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current index measures can justify
fluctuations resulting with simultaneous
results. In long term, freight market indices
the cessation of commodity rates, maritime
trade and life expectancy in various years,
albeit the log-linear model is just reference
and far from being a noteworthy model due
to the artificial regression prospects (Duru
and Yoshida, 2011; Duru et al., 2010;
Duru, 2010). Therefore, the research that
has been conducted by Baser and Acik
(2019) analyses the World Gross Domestic
Product (GDP) as a measure of economic
activities and Baltic Dry Index (BDI) as a
measure of dry bulk freight rates. The
correlation analysis between BDI and GDP
have shown that there has been an
important positive correlation.

2.4. Likert Scale

Likert scale is the one of the common
measures that is used as a research method
in Maritime Sector. While collecting data
of strategic factor by the respondents in
maritime sector, Likert scale gives the
researcher flexibility to assess the
respondents answers regardless
geographical ~ constraints. By  this
methodology, correlations can be grouped
and an importance-based narrative for the

performance, challenges and
competitiveness of maritime companies or
partners are developed. The

competitiveness within maritime clusters
are categorized (Stavroulakis et al., 2019).
As an example, the content validity is one
of the pioneer evaluation methods in
maritime economics. In port economics
especially in port selection, to define
priorities of shipping lines and customers
that effect port competitiveness is defined
by Likert scales (Talley, 2012).
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Table 1. Likert scale results of the port selection ranking criteria (Talley, 2012)

Response rate (%) Meaan Std. dew
The port’s berth capacity 95 6.33 730
The port’s flexibility in meeting your special needs 100 6.09 1.151
The navigation costs related to the port are reasonable 100 6.05 0.785
The availability of EDI capabilities 100 6.05 0.859
The average length of your ship’s service time by the 23 6.00 0.000
port
The cargo-handling charges of the port are reasonable 100 6.00 1.024
The cargo-handling information service 100 5.95 0.950
The cargo-tracing information service 100 5.95 1.133
The berth service fees of the port are reasonable 100 5.95 0.950
The quality of the personnel involved in port 95 5.86 1.195
operations
The use of modern IT and computerized information 100 5.82 1.140
systems by the port
The loading/discharging rate that the port or port 23 5.80 1.095
terminal is capable of
The connectivity of the port/port terminal to a 86 5.68 1.293
multimodal interface
The port’s Management Information System 41 5.67 1.000
The frequency of freight loss and damage at the port 95 5.48 1.250
The port’s shore container handling equipment o1 5.45 1.701
The terminal provides cost-effective multimodal 100 5.41 1.260
operations
The frequency of departures that the port can facilitate 95 5.38 1.532
The average cargo dwell time 18 5.25 0.500
The port’s ship container handling equipment 95 5.19 1.940
The efficiency of the port’s/terminals multimodal 27 5.17 0.753
operations
The capacity to handle the transferring of cargo from 86 5.11 1.197
one mode to another
The assistance provided by the port with claims 95 5.05 1.627
handling
The capacity of the container storage facility provided 100 5.05 1.527
at the port
The range of warehousing services provided by the 86 495 1.129
port (e.g. cross-docking; consolidation, palletization;
packing; labeling; stuffing; de-stuffing; inventory
management; continuous replenishment)
The reliability of the terminal’s service operations for 27 4.83 0.753
the multimodal interface
The provision of support services (e.g. incoming goods 86 4.74 1.284
Inspection; spare parts support)
The size of the port’s container yards 100 4.59 1.709

The literature review in shipping lines
presents that researchers generally take the
view of shippers as a reference for
selecting port choices. Whereas the latest
improvements in liner shipping underline
the importance of shipping lines
preferences when it comes to decision
making (Talley, 2012). In Table 1, the
results of port selection indicated
depending on which criteria shipping lines
choose to call a port.
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Value | Importance

1 Not important/Not applicable
2 Slightly important

3 Moderately important

4 Important

5 Very important
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The restrictions of Likert-type scales
(Carifio and Perla, 2008) when involving a
numeric  ‘importance  scale’  were
scrutinized and as the respondents were
asked to consider the distances between the
points of the scale equidistant, bias can be
considered to have been retained at a
minimum.

3. CONCLUSIONS

Maritime trade is very profound sector and
constitutes the backbone of the global
economy. Data provided from maritime
trade among countries should be
scrutinized very carefully. In time series
economics, methodology must be chosen
according to what researcher aims. ARIMA
is one of the good options to forecast future
movements in maritime trade, like tanker
markets or dry bulk markets. Also, vector
autoregression method could be applied to
find out whether scrutinized variables
explain variance of the same variables.
Researchers targeting to find out the view
or expectations of sector players and
seamen could conduct surveys including
Likert scale analyses. Additionally, some
freight rate indicators give a clue about the
conjuncture of the maritime sector. The
reviews have revealed that maritime
economics research trends and models are
considered to be developed in shipping in
order to analyze the nature of maritime
economics and variables that effect
shipping economy directly. To forecast in
maritime economics, the importance of the
modeling  application in  maritime
economics has an immense validity.
However, strengthening the number of
researches on modelling of maritime
economics would significantly help the
industry to progress.

When it comes to evaluate what future
brings to maritime sector is still in
suspense. The imbalance in supply and
demand forms various problems for
maritime sector. Since the shipping market,
especially supply is unsteady, still market
and expert predictions are needed in order
to see what future forms (Baser and Acik,

2019). While economic growth triggers the
demand, maintaining supply in balance is
fundamental in sustainable economies.
Albeit the political downturn is expected to
be high in 2020 so that the normalization of
trade relations is needed between leading
and economically powerful countries.
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