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Editorden

Dokuz Eyliil Universitesi Denizcilik Fakiiltesi Dergisi’nin
2020 yili Ozel sayisim degerli okuyucularmmzin ilgisine
sunuyoruz. Dergimizin bu sayisinda ikisi Ingilizce olmak iizere,
toplam bes adet degerli ¢alisma yer almaktadir. Bu 6zel sayida
‘deniz kazalar1 ve risk analizleri’, ‘gemi yasam mahallinde
ergonomi’, ‘gemiadamlarinin egitimi ve degerlendirilmesi’ ve
‘liman giirtilti kirliligi ve haritalandirilmas1” konularinda denizcilik
bilim alaninin farkli yonlerini ele alan makaleler yer almaktadir.

Dokuz Eyliil Universitesi Denizcilik Fakiiltesi Dergisi’nin bu
sayisina degerli caligmalariyla katkida bulunan bilim insanlar1 basta
olmak iizere, dergi sekretaryamiza, derginin bolim editorlerine,
Ingilizce editoriimiize, ¢ok degerli goriisleri ile dergimizdeki
caligmalarin bilimsel kalitesini arttiran sayr hakemlerimize ve
alanin en degerli bilim insanlarindan olusan danigsma kurulumuza
stikranlarimizi sunmay1 bir bor¢ biliriz. Son olarak, dergimizin
basiminda gosterdikleri 6zverili ve titiz ¢aligmalarindan dolay1
Dokuz Eyliil Universitesi Matbaasi’na da tesekkiirlerimizi sunariz.

Editorler

Dog. Dr. Cimen KARATAS CETIN
Dr. Ogr. Uyesi Kapt. Burak KOSEOGLU



Editorial

We are pleased to be submitting special issue of the 12
volume of 2020 to the interest of our readers. This issue of our
journal consists of five appreciably worthwhile articles two of
which are in English language. The articles on various fields of
maritime studies that have been included in this special issue
discuss such topics as ‘marine accidents and risk analysis’,
‘ergonomics of accommodation areas on board’, ‘seafarers training
and examination’ and ‘port noise pollution and mapping’.

We do owe many thanks indeed to the academics and
scholars who have contributed with their appreciable studies to this
issue of Dokuz Eyliil University Maritime Faculty Journal, the
section editors of the journal, the foreign language editor, the
reviewers of this issue who have advanced the scientific quality of
the studies included in the journal with their invaluable
contributions and our advisory board consisting of the
distinguished academics. As the last, but not the least, we thank
Dokuz Eyliil University Publishing House for their prudent efforts
to publish our journal.

Editor-in-Chief

Assoc. Prof. Dr. Cimen KARATAS CETIN
Asst. Prof. Dr. Capt. Burak KOSEOGLU
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AN ANALYSIS OF MARINE ACCIDENTS IN THE STRAIT

OF CANAKKALE
Nur Jale ECE?
Volkan TOK?
izzettin TEMiZ3
ABSTRACT

The Strait of Canakkale, is connecting the Black Sea with the Aegean Sea
and Mediterranean by the Sea of Marmara is one the most important and risky
straits in the world. Nearly 45.000 ships passed through Canakkale in 2017.
Canakkale Strait contains high risks for marine accidents such as grounding and
collision due to intense marine traffic. In the study, the marine accidents that
occurred in the Strait of Canakkale for 2001- 2015 have been analysed by using
frequency distribution and Chi Square Test. The main findings of the study are as
follows: The most accidents occurred between September and November; the most
accidents occurred in the hours between 24:00-04:00; grounding/stranding was
the most common accident type, respectively collision to occur in the Strait of
Canakkale;dry bulk ships were involved in the most accident, respectively cargo
ships; the ships with a gross tonnage of less than 3,000 gross tonage and Turkish
Flag vessels were those most involved in accident, human error is the maincause
of accidents. As a result of the study suggestions for measures to be taken are
given for the prevention of accidents and environment protection.

Keywords: Marine accidents, safety of navigation, The Strait of Canakkale,
grounding, collision.

Assoc. Prof. Dr., Mersin University, Faculty of Maritime, jalenur@mersin.edu.tr

(corresponding author)

2 Lecturer, Mersin  University, Maritime  Vocational School,

volkantok@gmail.com

3Assoc. Prof. Dr., Mersin University, Faculty of Maritime, itemiz@mersin.edu.tr
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CANAKKALE BOGAZI’NDA MEYDANA GELEN DENiZ
KAZALARININ ANALIZI

0z

Canakkale Bogazi; Karadeniz’i Marmara Denizi vasitasiyla Ege Denizi ve
Akdeniz ile birlestiren diinyanin en onemli ve riskli bogazlarindan biridir.
Canakkale Bogazi’ndan 2017 yilinda yaklasik 45.000 gemi ge¢mistir. Canakkale
Bogazi, yogun trafik nedeniyle karaya oturmasit ve ¢atma gibi deniz kazalari
agisindan yiiksek riske sahiptir. Bu ¢alismada, 2001-2015 doneminde Canakkale
Bogazi’'nda meydana gelen deniz kazalar: frekans dagilim ve Ki-Kare Testi (Chi
Square Test) kullanilarak analiz edilmistir. Calismanin baslica bulgular
sunlardwr; Canakkale Bogazi’'nda en fazla kaza Eyliil ve Kasim aylari arasinda
olmakta, en fazla 24:00-04.00 saatleri arasinda meydana gelmekte, en fazla kaza
tiirii karaya oturma/kiyiya ¢arpma daha sonra ¢atma olup, en fazla kazaya kuru
viik gemileri daha sonra genel yiik gemileri karismakta; en fazla kazaya 3000
gross tonajdan daha az tonajli gemiler ile Tiirk Bayrakli gemiler karismakta ve
insan hatasi baslica kaza nedeni olmaktadir. Calismanin sonucunda, genel bir
degerlendirme yapilarak kazalari énlenmsie ve cevrenin korunmasi ile ilgili
alinacak tedbirlere iliskin oneriler verilmistir.

Anahtar Kelimeler: Deniz kazalari, seyir emniyeti, Canakkale Bogazi, karaya
oturma, ¢atma.

1. INTRODUCTION

Approximately 90% of global trade is transported by sea. Sea
transport enables large quantities of cargo to be carried and is 3.5 times
cheaper than railway transport, seven times cheaper when compared with
road transport and 22 times cheaper than air transport (DPT, 2007).Asthe
preferable mode for the transport of goods in large quantities,continuing
growth is inevitable and despite the ever-increasing emphasis on safety
standards, there will continue to be risk in marine transport (Nas, 2011:
10). The Turkish Straits, connecting the Black Sea and the Aegean, is one
of the most congested and perilous waterway areas anywhere in the world.
It also has geo-strategic and geo-political importance. The Montreux
Convention of 1936 approved the current international status of the
Turkish Straits (BASKENT-SAM, 2017). The Montreux Convention
established freedom of passage and navigation with certain formalities for
merchant vessels of any flag and with any kind of cargo, by day or night
(Ece, 2005: 18; Akten, 2003: 241). According to Article 2 of the Montreux
Convention "Pilotage and towage remain optional.”
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In 2017, 44,615 vessels passed through the Strait of Canakkale,
9,478 of which were tankers.Canakkale Strait contains high risks for
marine accidentssuch as grounding and collision of the vessels due to the
intense marine traffic in the strait and sharp turn in Nara Cape, where the
ships run into a strong current.In recent years, local marine traffic, fishing
vessels and yacht traffic in the Strait of Canakkale have increased. As a
result of this increase in marine traffic in a confined space, the risk of
maritime accidents is also enhanced. Shipping accidents can result in
human casualties, damage to property, oil pollution and environmental
damage, as well as traffic disruption and financial loss(Akten, 2006: 272).1t
is not only the size of the commercial vessels passing through the Strait of
Canakkale that has increased; the tonnage of the cargo being carried has
increased too. Furthermore, the chemical and hazardous materials in the
cargo carried by the ships vary. According to Rule 13 of the Marine Traffic
Regulations For The Turkish Straits (2017) the vessel transit speed from
the Strait of Istanbul through the Strait of Canakkale passage is 10 knots
(denizmevzuat.udhb.gov.tr, 2017). The captains of ships passing through
the Strait of istanbul can navigate the strait with 12 course alterations;
however, this number increases to 15 at the Strait of Canakkale.The ships
are bound alter course at least 12 times at the bends in the Strait of istanbul
and 15 times in the Strait of Canakkale (Ilgar, 2011: 63-68).

The objective of this paper isto find frequency distributions of
accidents by years, months and hours, types and reason, gross tonnage and
flag of ships involved in accident; to analyse marine accidentsto reveal
whether there is a relationship between type of flag involved in an accident
and type of accident;between tonnage of the ships involved inan accident
and type of accident;between type of accident and reason for the accident
and between hours of accidents and type of ships occuring in the Strait of
Canakkale during the period 2001-2015. Finally, we propose some
suggestions to provide navigational safety and environmental safety in the
Strait of Canakkale.

2. LITERATURE REVIEW

Kuleyin and Aytekin (2015) analysed marine accidentsthat occurred
between 2004-2014 in the Strait of Canakkale. They emphasised that the
probability of a vessel running aground is greater when the vessel does not
have a pilot onboard, that overage/old vessels have more breakdowns and
that pilotage in the Turkish Straits should be encouraged, in order to
decrease accident risk. Kuleyin and Aytekin (2015) stated that about %1,1
(2 cases) of 182 ship accidents/incidents resulting in death, injury or loss
occurred on or involving the Turkish flagged ships between 2012 and 2014
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registered in the database of Main Search and Rescue Coordination Center
(MSRCC) of Turkey was grounding type of accident.

Ece (2012) analysed accidents that occurred in the Strait of Istanbul
in the period from 1982 to 2010. This analysis found that collisions and
groundings were the most common type of accident in the Strait of
Istanbul and that most of the accidents were attributable to human error.
Ece (2016) analysed the contribution of pilotage services to maritime
safety in the Strait of Istanbul in the period from 1982 to 2014. The results
indicate that 78.4% of ships involved in accidents did not have a pilot
embarked in the Strait of Istanbul for the period 1982-2014, .using pilotage
services reduces the number of accidents. and the primary reason for
accidents was human error and that most of the ships involved in the
accidents had not used the pilotage service.

Akten (2006) stated that the majority of accidents are attributable to
human error. Ozdemir and Giineroglu (2015) used Hybrid Multiple
Criteria Decision-Making(MCDM), combined with a Decision-Making
Trial And Evaluation Laboratory (DEMATEL) and Analytical Network
Process (ANP) methodology to investigate the human factors in maritime
accidents and emphasised that scientific studies revealed that 75% to 96%
of maritime causalities associated with professional maritime
transportation are related to human error. Their study suggests extending
the existing MCDM model by following a hybrid MCDM approach for
investigating human-related maritime accidents.

llgar (2015) investigated the activity of vessels and determined the
accident risk areas in the Strait of Canakkale. This work concluded with
the suggestions thatpilot embarkation and disembarkation points should be
notified to vessels that will pass through the Strait of Canakkale, and that
precautions (escort/pilotage) should be taken when substandard vessels
pass through the strait..In his study, Tatlisuoglu (2008) investigated marine
accidentsthat occurred in the Strait of Canakkale and using a statistical
analysis method, determined risk of loss of life, goods, ships, and situations
causing environmental and marine pollution, together with their impacts.
It was concluded that to prevent marine accidentsin the Strait of Canakkale,
there should be an increase in the number and appearance of navigational
aids, pilotageshould be encouraged, there should be adequate training and
certification for seafarers and care should be taken in all aspects of
auditing.

In their study, Kili¢ and Sanal (2015) investigated the accidents that
resulted in vessels running aground that occurred in the Strait of Canakkale
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between 2000 and 2011, using the Fault Tree Analysis method. It was
discovered that the most encountered grounding accidents occurred as a
result of human error with dry cargo vessels smaller than 15,000 gross
registered tonnes, belonging to the Black Sea Memorandum of
Understanding on Port State Control (Black Sea MOU). It was concluded
that encouraging and increasing pilotage for vessels navigating this area
was required. The casualty investigations shows that in most of the
accidents, vessels lose their maneuverability in the course of taking a sharp
turn with the current. Akten (2004) and llgar (2010) examined marine
traffic data of the Strait of Canakkale and investigated the categories of
accident. This study revealed that more than 90% of the vessels passing
through the Strait of Canakkale are more than 150 m in length and that
collision and grounding are the two types of accident most encountered.
Tok et al. (2016) investigated the marine accidentsthat have occurred in
the Istanbul Strait and concluded that education standards should be
improved and pilotage should be encouraged. Basar (2010) investigated
marine traffic and a risky area in the Turkish Straits. The result of the study
indicates that the current systems and approximately 90° turning make ship
maneuvering difficult at Nara Turning point. Large ships and speed
increase would regularly make maneuvering difficult. Thus, Nara point can
be considered as a risky area.

3. THE STRAIT OF CANAKKALE

3.1. Geographical Fatures of the Strait of Canakkale

The length of the Strait of Canakkale is about 30 miles when
measured at the midline. The coasts are vertical and the depths are
sufficient to navigate without any restriction. The maximum width of 3,200
metres is at the northern border, while at the southern border it is 3,600
metres. The narrowest part of the strait is between Kilitbahir Canakkale, at
1,200 metres (llgar, 2011: 63-68).

3.2. Depths and Banks

The western shorelines of the Strait of Canakkale, less than 2 km
further up the coast, are bordered with rocks and shoals. At the end of the
shoals, sea depths suddenly increase to 50-60 metres. Depths vary from 50-
80 metres in all navigation channels. At the northern entrance of the Strait
of Canakkale the average depth of 70 metres increases to 85 metres until
Nara Cape. The deepest point of the strait is 104 metres, which is also the
narrowest part of Nara. In the bays on the eastern coast there are more
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shallows than on the western side of the Strait. The shoal in front of the
Nara Cape is 1,200 metres across, showing depths of 10-12 metres. The
width is 400 metres from north to south (llgar, 2011:63-68).

3.3.Current System of the Strait of Canakkale

There is a level difference of about 20 cm between the northern edge
of the Strait of Canakkale and the Aegean coast. There are two current
systems opposing each other, referred to as the upper and lower current.
From the Marmara Sea to Aegean Sea the water flows above, while the
water from the Aegean Sea to Marmara Sea flows below. The current speed
is around 1.5-2 knotswhereas at Nara and Kilitbahir currents reach about 4
knots (Basar, 2010: 6-10; UKHO, 1990).

4. MARINE TRAFFIC IN THE STRAIT OF CANAKKALE

In 1936, the Montreux Conventiondetermined the international
status of the Turkish Straits(BASKENT-SAM, 2017).The Montreux
Convention established free passage and navigation with some formalities
for merchant vessels of any flag and with any type of cargo, by day and by
night. “Pilotage and towage” remained optional. Turkey enacted the
Traffic Separation Schemes, accordance with Rule 10 of the Convention
on the International Regulations for Preventing Collisions at Seato provide
navigational safety and decrease the marine accidents (IMO, 2017). The
Maritime Traffic Regulations have been enforced in 1994and revised in
1998.The Republic of Turkey established Turkish Straits Vessel Traffic
Service (VTS) Systemwhich has been fully operational since 31 December
2003 (Akten, 2003: 241).In 2018 43.999 vessels passed through the Strait
of Canakkale, 9.2470f which were tankers respectively. As shown in Table
1, the rates of pilots on board the vessels were 45% in 2018 (UAB, 2019).
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Table 1: Marine Traffic in the Strait of Canakkale

Years Total Traffic Tot_;o_ll ';?nker Ratio of Pilot Employed on
ratfic Board Ships (%)
2006 48,915 8,157 34
2007 49,913 9,271 34
2008 48,978 8,758 37
2009 49,453 9,567 38
2010 46,686 9,252 40
2011 45,379 8,818 42
2012 44,613 8,998 42
2013 43,889 9,299 43
2014 43,582 9,250 44
2015 43,230 9,524 44
2016 44,035 8,703 43
2017 44,615 9,478 45
2018 43.999 9.247 45

Source: Republic of Turkey Ministry of Transportation and Infrastructure (UAB),
TurkishStraits Vessel Transiting Statistics 2006-2018.

5. ANALYSIS OF MARINE ACCIDENTS IN THE STRAIT
OF CANAKKALE

The material and methods for the analysis of marine accidents in The
Strait of Canakkale is given as follows.

5.1. Data Collection

In this study, the available data has been gathered from the reported
accidents statistics from the website of the Republic of TurkeyMinistry of
Transportation MainSearch and Rescue Coordination Center (SRCC) and
used to create a database of the marine accidentsthat occurred in the Strait
of Canakkale during the period from 2001 to 2015 (MSRCC, 2017).

The database of marine accidentsthat occurred in the Strait of
Canakkale contains 1,312 items of categorised data. These comprise the
time and dates of the accidents, the type of the accident (including
collisions,  stranding/grounding, breakdown, fire/explosion, and
furthertypes (contact, foundering, etc)). The data includes the type of ships
involved, such as dry bulk ships, cargo ships (container, general cargo,
container, Roll On-Roll Off(RO-RO) etc.) and passenger ships containing
local traffic (ferryboat, local passenger shipsetc.), other ships and boats
(service motorboat, tugboat, RO-RO, navy boats etc.) and the ships
involved according to flag status (Turkish and foreign flag). In addition,
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the data includes the reason for the accidents, including those involving
human error, bad weather conditions, currents and breakdown, or other
causes. The classification scale has been used to define the category
variables and to divide the data into sub groups.

5.2. Methods

The data used in all analysis was obtained from Republic of Turkey
Ministry of Transport an Infrastructure Main Search and Rescue
Coordination Center (MSRCC, 2017). Frequency Distribution is used to
show a summarised grouping of the categorised data, which includes the
year, month and hour of the accident, the type of accident, the type of ships
involved in the accident, the ships involved in the accident according to
flag status and the cause of the accident.

The Chi-Square (x?) Test is used to determine if there is a
statistically significant relationship between the expected and observed
accident data between the years 2001 and 2015. We used Statistical
Package For The Social Sciences (SPSS) Version 15procedures to
calculate Frequency Distributions, and the Chi Square (%) Test.We tested
the null hypothesis Hothat the multinominal probabilities p?,....., pkare
equal to a prespecified set of values pi=p1@,p=p2©@, ............. , Pi= pe©,
so that the null hypothesis has the form

Ho: pi=p19), ; p2=p2@, ... , = p©@

The Chi Square (x®)formula is given as Equation (1) (Navidi,
2011:460):

2 _ vk (Observedvalue—Expected value)’_ i (n;—np;)?
X" = di=1 = — (1

Expected value i=1 np;

The Chi-Square Test can be safely used when all individual expected
counts are one or more than one; no more than 20% of expected counts are
less than five; the minimum expected count is one or more than one and
the samples are simple random samples.The Asymptotic Significance
(pvalue)determines the statistical significance of the relationship which is
tested. All tests of significance,if p < 0.05, there is a statistically significant
relationship between the two variables. The asymptotic significance level
is determined at 5 % (Cochran, 1954: 417-451; Sheskin, 2004: 494-495).
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6. RESULTS AND DISCUSSION
6.1. Frequency Distribution

This study investigated the frequency distribution of ships involved
in the accidents. Between 2001 and 2015, 164 marine accidentsoccurred in
the Strait of Canakkale. As shown in Table 2, the most accidents occurred
in 2008 (22%) and 2001 and 2007 (7.9%) respectively.The data used in
Tables 1-14 was gatheredfrom Republic of Turkey Ministry of Transport
and Infrastructure Main Search and Rescue Coordination Center (MSRCC)
(MSRCC, 2017).

6.1.1. Frequency Distribution of Marine Accidents by Years

The most accidents occurred in 2008 (22%) and 2001 and 2007
(7.9%) respectivelyin the Strait of Canakkale during the period 2001 and
2015as shown in Table 2.

Table 2: Frequency Distribution of Marine Accidentsby Years

Years of Frequency Percentage Percentage of
Accident (%) Cumulative (%)
2001 13 7.9 7.9
2002 8 4.9 12.8
2003 5 3.0 15.9
2004 11 6.7 22.6
2005 9 5.5 28.0
2006 12 7.3 35.4
2007 13 7.9 43.3
2008 36 22.0 65.2
2009 12 7.3 72.6
2010 12 7.3 79.9
2011 11 6.7 86.6
2012 5 3.0 89.6
2013 4 24 92.1
2014 9 5.5 97.6
2015 4 2.4 100.0
Total 164 100.0

Source: Republic of Turkey Ministry of Transportation and Infrastructure
(UAB), TurkishStraits Vessel Transiting Statistics 2006-2018.
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6.1.2.Frequency Distribution of Marine Accidentsby Month of
Accidents

The most accidents occurred between September and November
(28.7%), respectively, between March and May (25.6%), between June and
August (25.6%) and between December and February (19.5%),
respectivelyin the Strait of Canakkale during the period 2001 and 2015as
shown in Table 3.

Table 3: Frequency Distribution of Marine Accidentsby Month of

Accidents

Months of Accidents | Frequency Percentage Percentage of
(%) Cumulative (%)

Unknown 1 0.6 0.6
December - February 32 19.5 20.1
March - May 42 25.6 45.7
June - August 42 25.6 71.3
September - 47 28.7 100.0
November
Total 164 100.0

Source: Republic of Turkey Ministry of Transportation and Infrastructure
(UAB), TurkishStraits Vessel Transiting Statistics 2006-2018.

6.1.3.Frequency Distribution of Marine Accidentsby Hours of
Accidents

In the Strait of Canakkale, the most accidents occurred in the hours
between 24:00 — 04:00 (54.3%), and in the hours between 16:00 — 20:00
(13.4%), the hours between 20:00 — 24:00 (11%), the hours between 12:00
— 16:00 (10.4%), the hours between 08:00 — 12:00 (5.5%) and the hours
between 04:00 — 08:00 (4.9%), respectively, in the Strait of Canakkaleas
shown in Table 4.
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Table 4: Frequency Distribution of Marine Accidentsby Hours of

Accidents

Hours of Accidents Frequency Percentage Percentage of
(%) Cumulative (%)

Not Known 1 0.6 0.6
2400 - 0400 89 54.3 54.9
0400 - 0800 8 4.9 59.8
0800 - 1200 9 5.5 65.2
1200 - 1600 17 10.4 75.6
1600 - 2000 22 13.4 89.0
2000 - 2400 18 11.0 100.0
Total 164 100.0

Source: Republic of Turkey Ministry of Transportation and Infrastructure
(UAB) TurkishStraits Vessel Transiting Statistics 2006-2018.

6.1.4. Frequency Distribution of Marine Accidentsby Type of
Accidents

Most of the ships were involved in grounding/stranding in the Strait
of Canakkale (37.2%) and respectively, collision (25.0%), breakdown
(20.7%) and fire/explosion (7.3%), as shown in Table 5.

Table 5: Frequency Distribution of Marine Accidentsby Type of

Accidents

Types of Accidents Frequency Percentage Percentage of
(%) Cumulative (%)

Collision 41 25.0 25.0
Grounding/Stranding 61 37.2 62.2
Breakdown 34 20.7 82.9
Fire/Explosion 12 7.3 90.2
Others 16 9.8
Total 164 100.0

Source: Republic of Turkey Ministry of Transportation and Infrastructure
(UAB), TurkishStraits Vessel Transiting Statistics 2006-2018.

The main reason for a collision is human error. Groundings and
strandings having occurred in the Strait of Canakkale constitute 37.2% of
all casualties with the major risk factors being poor navigation; faulty
navigation instruments; bad weather conditions; engine breakdown and
currents.
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6.1.5. Frequency Distribution of Marine Accidentsby Type of
Ships

Dry  bulk  ships  were the mostcommon type  of
ships involved in accidents (53.7%) and respectively, cargo ships
(container, general cargo, container, RO-RO) (14.0%), tankers (11%) and
local traffic (ferryboat, local passenger ships, etc) (6.7%) were involved in
accidentsin the Strait of Canakkale as shown in Table 6.

Table 6: Frequency Distribution of Marine Accidentsby Type of Ships

Types of Ships Frequency Percentage Percentage of
(%) Cumulative (%)
Unknown 8 4.9 4.9
Dry Bulk 88 53.7 58.5
Cargo Ships* 23 14.0 72.6
Tanker 18 11.0 83.5
Local Traffic** 11 6.7 90.2
Others*** 16 9.8 100.0
Total 164 100.0

*Container, General Cargo Container, Ro-Ro, ** Ferryboat, local passenger ships, etc.
*** Service motor, tughoat, Ro-Ro, navy boats, etc.
Source: Republic of Turkey Ministry of Transportation and Infrastructure

(UAB) TurkishStraits Vessel Transiting Statistics 2006-2018.

6.1.6. Frequency Distribution of Ships Involved Accidents By
Flags

A total of 40.9% of the ships involved the accidents were Turkish
flag vessels and respectively, 20.1% of the ships involved the accidents
were European flag vessels, 16.5% of the ships involved the accidents were
with Asian&Africanflagin the Strait of Canakkale during the period 2001
and 2015 as shown in Table 7.
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Table 7: Frequency Distribution of Ships Involved in Accidents by Flags

Types of Ship Flags Frequency | Percentage Percentage of

(%) Cumulative (%)
Unknown 1 0.6 0.6
Turkish Flag 67 40.9 41.5
European Flag 33 20.1 61.6
Russian&Turkic Rep. Flag 14 8.5 70.1
Asian&Africa Flag 27 16.5 86.6
America&Antique Flag 22 14 100.0
Total 164 100.0

Source: Republic of Turkey Ministry of Transportation and Infrastructure
(UAB), TurkishStraits Vessel Transiting Statistics 2006-2018.

6.1.7. Frequency Distribution of Marine Accidentsby Gross

Tonnage

Most of the ships with less than 3,000 gross tonnage were involved
in marine accidents (45.1%) and respectively, ships of between 3,001 and
10,000 gross tonnage (28.0%), ships of between 10,001 and 25,000 gross
tonnage (12.2%) and ships of larger than 25,001 gross tonnage (6.7%) were
involved in accidents, as shown in Table 8.

Table 8: Frequency Distribution of Marine Accidentsby Gross Tonnage

Types of Gross | Frequency Percentage Percentage of
Tonnage (%) Cumulative (%)
Unknown 13 7.9 7.9
<3.000 74 45.1 53.0
3.001-10.000 46 28.0 81.1
10001-25.000 20 12.2 93.3
25.001 and over 11 6.7 100.0
Total 164 100.0

Source: Republic of Turkey Ministry of Transportation (UAB),
TurkishStraits Vessel Transiting Statistics 2006-2018.

6.1.8. Frequency Distribution of Marine Accidents By Reasons

Table 9displays that human error is the major cause of accidents at
31.1%and respectively, breakdown (18.3%) and bad weather conditions

and currents (7.35%).
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Table 9: Frequency Distribution of Ships by Reason of Accident

Types of Ship Flags Frequency Percentage Percentage of
(%) Cumulative (%)

Unknown 60 36,6 36.6

Human Error 51 31.1 67.7

Bad Weather 12 7.3 75.0

Conditions And

Currents

Breakdown 30 18.3 93.3

Others 11 6.7 100.0

Total 164 100.0

Source: Republic of Turkey Ministry of Transportation and Infrastructure
(UAB), TurkishStraits Vessel Transiting Statistics 2006-2018

6.2. Chi Square (¢?)Test

The Chi square (x2) Test analysis was used to determine if there is a
statistically significant relationship between two nominal (categorised)
accident variables in the marine accidentsthat occurred in the Strait of
Canakkale between 2001 and 2015.

6.2.1.Chi Square (¢?)Test Between Type of Flag Involved in
Accident and Type of Accident

All unknown parameters which involve type of flag involved in an
accident and type of ship have been omitted from the analysis to safely use
the Chi Square Test. Therefore, there are a total of 163 parameters instead
of 164. The ships with Turkish flags were those most involved in collision
(32.8%) and the ships with European flag (24.2%) respectively. The ships
with Russian and TurkicRepublic flag were those most involved in
grounding/stranding (71.4%) and the ships with Asian&Africaflags
(51.9%) respectively as shown in Table 10.
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Table 10: Cross-Tabulation Between Type of Flag and Type of Accident
Involved in Accident

Type  Of | Count Collision | Grounding Break- Fire | Others Total
Ship Flag/ Expected /Stranding down
Type  Of | Count
Ship % within
flag of the
ship
Turkish Count 22 17 9 10 9 67
Flag
Expected 16.9 251 1.6 49 6.6 67.0
Count
% within 32.8% 25.4% 13.4% 149 | 13.4% | 100.0%
flag of the %
ship
European Count 8 10 10 1 4 33
Flag
Expected 8.3 1.3 6.7 2.4 3.2 33.0
Count
% within 24.2% 30.3% 30.3% 3.0% | 12.1% | 100.0%
flag of the
ship
Russian&T | Count 0 10 3 0 1 14
urkic Rep.
Flag
Expected 35 5.2 2.8 1.0 14 14.0
Count
% within 0.0% 71.4% 21.4% 0.0% | 7.1% | 100.0%
flag of the
ship
Asian&Afri | Count 6 14 6 1 0 27
ca Flag
Expected 6.8 10.1 55 2.0 2.7 27.0
Count
% within 22.2% 51.9% 22.2% 37% | 0.0% | 100.0%
flag of the
ship
Cont. Of Count 5 10 5 0 2 22
America&
Antique
Flags
Expected 55 8.2 45 1.6 2.2 22.0
Count
% within 22.7% 45.5% 22.7% 0.0% | 9.1% | 100.0%
flag of the
ship
Total Count 41 61 33 12 16 163
Expected 41.0 61.0 33.0 1.0 16.0 163.0
Count
% within 25.2% 37.4% 20.2% 74% | 9.8% | 100.0%
flag of the
ship

The Pearson Chi-Square (x*)=30,839? P=0.014, Likelihood Ratio =317,824.

P=10.002.
a. 12 cells (48.0%) have expected count less than 5. The minimum expected count is 1.03~ 1.0.
Cramer’s V=0.217, Approx. Sig.=0.014.
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All unknown parameters that involve the flag of the ships have been
omitted from the analysis to safely use the Chi Square Test. Therefore, total
parameters are 155 instead of 164.We performed the Chi Square Test for
155 variables. The Chi Square results is shown in Table 11.

Table 11: Chi Square Test Between Ship Tonnage and Type of Ship Flag
Involved in Accidents.

df Asymp. Sig. (p value)
Value (2-sided)
Pearson Chi-Square 30,8392 16 0.014
Likelihood Ratio 37,824 16 0.002
Linear-by-Linear 1,953 1 0.162
Association
N of Valid Cases 163

* Approx. Sign.
a. 12 cells (48,0.0 %) has an expected count less than 5. The minimumexpected
count is 1,03~ 1,0.

We perform a statistical test of the null hypothesis Ho: There is not
a statistical significance relationship between type of flag and type of
accident involved in accident Hi:There is a relationship between type of
flag and type of accident involved in accident. The test result indicated that
since the P-value (0.003) is less than the significance level (0=0.05),
independence of observation, no more than 20% of the expected counts are
less than 5 and all individual expected counts are 1 or greater as mentioned
in Section 5.1.2. The relationship between two variables is statistically
significant if asymptotic significance (2-sided) (p value) < 0.05. Table
11shows that more than 20% of expected counts are less than 5 (48%).
Therefore, the Chi Square Test cannot be used to test correlated data.

6.2.2. Chi Square (x? Test Between Tonnage of the Ships
Involved and Type of Accident

The ships that have a gross tonnage of less than 3,000 were those
most involved in accidents with a ratio of 45.1% followed by ships with a
gross tonnage of between 3,001 and 10,000 (28%), respectively. The ships
with a gross tonnage of less than 3,000 were those most involved in
groundings or stranding with a ratio of 50.8% and collision (46.3%),
respectively. The observed value of the ships that have a gross tonnage of
less than 3,000, which were involved in groundings/stranding, is 31 and
the expected value is 27.5. The ships with a gross tonnage of between 3,001
and 10,000 tonnes were most involved in breakdowns, (47.1 %) and
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collision (26.8 %) respectively. The ships with a gross tonnage of between
10,001 and 25,000 were those most involved in breakdown (14.7%) and
collision (9.8 %), respectively. The ships with a gross tonnage of over
25,001 tonnes (6.7%) were involved in breakdown (11.8%) and collision

(7.3%), respectively, as shown in Table 12.

Table 12: Cross-Tabulation Between Tonnage of The Ships Involved and

Type of Accident

Gross Count Collision | Ground- | Break- Fire Others Total

Tonnage ing/ down

of the Stranding

Ships/

Type of

Accident

Unknown | Count 4 5 1 0 3 13
Expected Count 33 4.8 2.7 1.0 1.3 13.0
% within type of 9.8% 8.2% 2.9% 0.0% 18.8% 7.9%
the accident

<3,000 Count 19 31 8 9 7 74
Expected Count 18.5 215 15.3 54 7.2 74.0
% within type of 46.3% 50.8% 235% | 75.0% | 43.8% | 45.1%
the accident

3,001- Count 11 14 16 1 4 46

10,000
Expected Count 115 17.1 9.5 34 45 46.0
% within type of 26.8% 23.0% 47.1% 8.3% 25.0% 28.0%
the accident

10,001- Count 4 8 5 1 2 20

25,000
Expected Count 5.0 7.4 4.1 15 2.0 20.0
% within type of 9.8% 13.1% 14.7% 8.3% 12.5% 12.2%
the accident

25,001 Count 3 3 4 1 0 11

and over
Expected Count 2.8 41 2.3 0.8 11 11.0
% within type of 7.3% 4.9% 11.8% 8.3% 0% 6.7%
the accident

Total Count 41 61 34 12 16 164
Expected Count 41.0 61.0 34.0 12.0 16.0 164.0
% within type of | 100.0% 100.0% | 100.0% | 100.0% | 100.0% | 100.0%
the accident

The Pearson Chi-Square ¢?=20.887%* P=0.183, Likelihood Ratio =22,654,
P=0.123.

a. 15 cells (60.0 %) have expected count less than 5. The minimum expected
count is 0.80.
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The ships with unknown gross tonnage (fire) and the ships with a
gross tonnage of over 25,001 (others) have less than one (“0”) expected
counts. Of the expected counts, 60% are less than five and the minimum
expected count is less than one (0.80), as shown in Table 11. Hence, we
cannot safely use the Chi-Square Test. The parameters concerning
unknown ship gross tonnage have been omitted from the analysis to safely
use the Chi Square Test. Therefore, the total parameters are 151 instead of
164 in the new Table. 55% of the expected counts are less than five and
the minimum expected count is less than one (0.87), so here too it has not
been safe to use the Chi Square Test.

6.2.3. Chi Square (x?)Test Between Type of Accident and Reason
for The Accident

Unknown parameters concerning the type of accident and reason for
the accident have been omitted from the analysis in order to safely use the
Chi Square Test. Therefore, the total parameters are 104 instead of 164.
The most accidents involved in collision (74.2%)and grounding/stranding
(63.2%)occurred due to human error as shown in Table 13.
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Table 13: Cross-Tabulation Between Type of Accident and Reason of

Accident

Type of Count Human Bad Break- | Others Total

Accident/ Error weather | down

Reason of conditio

Accident ns

Collision Count 23 8 0 0 31
Expected Count 15.2 3.6 8.9 3.3 31.0
% within type of 74.2% 25.8% 0.0% 0.0% | 100.0%
accident

Grounding | Count 24 2 7 5 38

/

Stranding | Expected Count 18.6 4.4 11.0 4.0 38.0
% within  type 63.2% 5.3% 18.4% | 13.2% | 100.0%
of accident

Break- Count 1 1 11 5 18

down
Expected Count 8.8 2.1 5.2 1.9 18.0
% within  type 5.6% 5.6% 61.1% | 27.8% | 100.0%
of accident

Fire Count 0 0 5 0 5
Expected Count 2.5 0.6 1.4 0.5 5.0
% within  type 0.0% 0.0% 100.0 | 0.0% | 100.0%
of accident %

Others Count 3 1 7 1 12
Expected Count 5.9 1.4 35 1.3 12.0
% within  type 25.0% 8.3% 58.3% | 8.3% | 100.0%
of accident

Total Count 51 12 30 11 104
Expected Count 51.0 12.0 30.0 11.0 104.0
% within  type 49.0% 115% | 28.8% | 10.6% | 100.0%
of accident

The Pearson Chi-Square ¥?=62,762% P= 0.000,Likelihood Ratio =74,311,
P=0.000.

a. 13 cells (65.0 %) have expected count less than 5. The minimum expected
count is 0.53, ~0.5.

As shown in Table 13, more than 20% of expected counts are less

than 5 (65%) Therefore, The Chi Square Test can not used to test correlated
data.
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6.2.4. Cross Tabulations Between Hours of Accidents and Type
of Ships Involved in the Accidents

All types of ships were involved in accidents in the hours 24:00 —
04:00. Dry bulk ships which were involved in the most accidents were
involved in the accidentsin the hours 24:00 — 04:00 (64.0%). Container,
general cargo and Ro-Ro ships were involved in the accidents in the hours
24:00 — 04:00 (7.0%). Tankers and local traffic were involved in the
accidents in the hours 24:00 — 04:00 (6.7%)as shown in Table 14.

Table 14: Cross-Tabulation Between Hours of Accidents and Type of

Ships
Hours of | Count Dry Container | Tanker | Local | Others | Total
Accident/ Bulk | Gn.Cargo, Traffic
Type of Ro-Ro
Ship
2400 - Count 55 12 6 6 7 86
0400
Expected Count 48,3 12,8 10,0 6,1 8,9 86,0
% within hour 64,0% 14,0% 7,0% 7,0% 8,1% | 100,
of the accident 0%
0400 - Count 5 0 1 0 2 8
0800
Expected Count 4,5 1,2 0,9 0,6 8 8,0
% within hour 62,5% 0,0% 12,5% 0,0% | 25,0% | 100,
of the accident 0%
0800 - Count 3 0 0 1 3 7
1200
Expected Count 3,9 1,0 0,8 0,5 0,7 7,0
% withinhour of | 42,9% 0,0% 0,0% 14,3% | 42,9% | 100,
the accident 0%
1200 - Count 9 5 3 0 0 17
1600
Expected Count 9,5 2,5 2,0 1,2 1,8 17,0
% within hour 52,9% 29,4% 17,6% 0,0% 0,0% | 100,
of the accident 0%
1600 - Count 7 2 5 4 2 20
2000
Expected Count 11,2 3,0 2,3 1,4 2,1 20,0
% withinhour of | 35,0% 10,0% 25,0% 20,0% | 10,0% | 100,
the accident 0%
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Table 14:

Cross-Tabulation Between Hours of Accidents and Type of
Ships (Cont.)

Hours of | Count Dry | Container | Tanker | Local | Others | Total

Accident/ Bulk | Gn.Cargo, Traffic

Type of Ro-Ro

Ship

2000 - Count 8 4 3 0 2 17

2400
Expected 9,5 2,5 2,0 1,2 1,8 17,0
Count
% withinhour | 47,1% 23,5% 17,6% | 0,0% | 11,8% | 100,0%
of the accident

Total Count 87 23 18 11 16 155
Expected 87,0 23,0 18,0 11,0 16,0 155,0
Count
% within hour | 56,1% 14,8% 116% | 7,1% | 10,3% | 100,0%
of the accident

The Pearson Chi-Square y?=34,754,,762% P= 0.021,Likelihood Ratio =36,156,

P=0.015

a. 22 cells (73,3 %) have expected count less than 5. The minimum expected
count is 0.5.

As shown in Table 14, more than 20% of expected counts are less
than 5 (73.3%). Therefore, The Chi Square Test can not used to test
correlated data.

7. CONCLUSION

Marine accidents occured in the Strait of Canakkale have become a
serious threat from the point of human life, property,
and environmental safety. The findings of this paper are as follows; the
most accidents occurred in 2008 (22%) in the Strait of Canakkale during
the period 2001 and 2015. The most accidents occurred between
September and November (28.7%), between March and May (25.6%)
respectively. The most accidents occurred in the hours between 24:00 -
04:00 (54.3%), in the hours between 16:00 — 20:00 (13.4%) respectively.
Grounding/stranding was the most common accident type to occur in the
Strait of Canakkale with a ratio of 37.2% and collision (25.0%) and
breakdown (20.7%) respectively. Dry bulk ships were involved in the most
accidents with a ratio of 53.7% and cargo ships (container, general cargo,
container, Ro-Ro) (14.0%), tankers (11%) and local traffic (ferryboat, local
passenger ships, etc) (6.7%) respectively were involved in accidents.A
total of 40.9% of the ships involved the accidents were Turkish Flag
vessels, 20.1% of the ships involved the accidents were European flag
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vessels, 16.5% of the ships involved the accidents were with
Asian&African flag.

Most of the ships with less than 3,000 gross tonnage were involved
in marine accidents (45.1%) and respectively the ships of between 3,001
and 10,000 gross tonnage (28.0%), the ships of between 10,001 and 25,000
gross tonnage (12.2%) were involved in marine accidents. Human error is
the major cause of accidents (31.1%) and respectively breakdown (18.3%)
and bad whether conditions and current (7.3%) in the Strait of Canakkale
in the period 2001-2015. The most accidents involved in collision
(74.2%)and grounding/stranding (63.2%)occurred due to human error.

The results of analysis shows that there is no
statistically significant relationship betweentype of flag involved in
accident and type of accident; between tonnage of the ships involved the
accident and type of accident;between type of accident and reason for the
accident and between hours of accidents and type of ships.According to
the Montreaux Convention, pilotage is not compulsory in the Turkish
Straits (BASKENT-SAM, 2017). The result of a study shows that the ratio
of ships without the engagement of a pilot and were involved in accidents
in the Strait of istanbul, was 78.4%.

Although the number of ships having pilotage services is increasing
by year, this number is not enough. It is known that the number of larger
ships having pilotage servicesis higher than that of small ships. Even so,
most of the ships with less than 3,000 gross tonnage were involved in
marine accidents, which raises the question of there needing to be a pilot
on board these types of vessels. As a result of face-to-face meetings with
VTMIS operators, it was ascertained that small-sized vessels are
considered to be of low risk; however, in reality, vessels of these sizes have
a high risk factor and must be carefully planned.

The increase in marine traffic in the Strait of Canakkale is also
increasing the risk of accidents occurring within the region. As both ships
engaged in international trade and ships operating locally are navigating in
the same region, maritime traffic has become intense and with this, the risk
of accidents increases. In order to reduce this risk in the coming years,
practical training courses for masters in the areas in which they are
navigating should be increased and training standards should be upgraded.

According to article 15 of the Maritime Traffic Regulations for the
Turkish Straits, “Vessels which are involved in an accident, having
equipment/machinery failures or dropped anchor in an emergency, shall
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immediately notify the Vessel Traffic Services and request instructions.
After the safety measures for the vessel and the environment are taken by
the relevant port authority such vessel may resume passage with a pilot on
board and in compliance with other necessary requirements of the
Administration for its safe passage.” In this respect the use of a pilot is
compulsory following an accident. In order to reduce groundings and
collision-type accidents, pilotage should be encouraged, especially from
dusk until dawn hours, for dry bulk vessels, foreign flag vessels, and ships
of less than 3,000 gross tonnage with a Turkish flag.

Finally, more than 90% of the vessels passing the Strait of
Canakkale are more than 150 m in length. This still means that small sized
vessels pass through the Strait of Canakkale. Although it is thought that
vessels of more than 10,000 gross tonnage have a higher risk of accidents
and severe consequences, it was found in this study that lower gross
tonnage (small-sized) vessels are involved in more accidents than higher
gross tonnage vessels.
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ABSTRACT

Ergonomics studies have widely been addressed to the job-specific fields.
This situation is also observed in the maritime industry due to the fact that focus
point of the studies is bridge ergonomics. Statistics have shown that the main
reason for maritime accidents is fatigue as a reflection of human factor, thereby
rest and rest conditions on board have become a vital issue. However, in the
literature, accommodation areas used for rest on board and their rest conditions
including ergonomic criteria have been overlooked. The purpose of this study is
to determine the extent to which seafarers find the conditions of the rest areas
satisfying. To do this, a survey study has been applied. Through the survey, the
perceptions of seafarers of the conditions of the rest areas within the
accommodation on board ships have been analyzed. The findings indicate that
comfort perception of seafarers varies. Moreover, seafarers’ marital status and
education level have been found to be the basic determinants of their comfort
perception.
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GEMILERDE YASAM MAHALLERININ DINLENME
KOSULLARININ DEGERLENDIRILMESI

0z

Ergonomi ¢alismalari, ise ozel alanlar icin yaygin olarak ele alinmistir.
Bu durum, denizcilik sektoriinde de ¢alismalarin odak noktaswmin koprii iistii
ergonomisi olmasi nedeniyle gézlemlenmektedir. Istatistikler, deniz kazalarinin
temel nedeninin insan faktoriiniin bir yansimast olan yorgunluk oldugunu
gostermis, boylece gemideki dinlenme ve dinlenme kosullar:t hayati bir konu
haline gelmistir. Ancak, literatiirde, gemide dinlenme amaciyla kullanilan yagam
mahalleri ve ergonomik kogsullart da iceren dinlenme kosullari géz ardi
edilmigtir. Bu ¢alismanmin amaci gemi adamlarinin gemideki dinlenme kosullarini
ne olgiide tatmin edici bulduklarint saptamaktir. Bu kapsamda, bir anket
calismasi gerceklestirilmistir. Bu calismanin orneklemi 74 gemi adamindan
olusmaktadir. Bulgular, gemi adamlarinin konfor algisimin  degisiklik
gosterdigini isaret etmektedir. Ayrica, gemi adamlarinin medeni durumu ve
egitim diizeylerinin konfor algisi iizerinde belirleyici unsurlar oldugu
bulunmustur.

Anahtar Kelimeler: Deniz kazalari, yorgunluk, ergonomi, gemideki
yasam mahalleri, dinlenme kogsullart.

1. INTRODUCTION

The fundamental element in the maritime sector, as in many other
sectors, is human. General perspective to seafarers has been on their job-
specific needs. Therefore, ergonomic criteria for seafarers’ job
environment, bridge in general, have widely been addressed. The nature
of shipping necessitates a decent condition for working and living on
board. Indecent conditions are most likely to make vessels risky places
with their potential accident impacts. The major reason for the maritime
accidents is fatigue affecting human element. Therefore, seafarers and
their needs, especially rest-related conditions, should be taken into
consideration.

Seafarers spend their free times in cabins, hobby rooms and
messes. Noise, lighting, thermal comfort, vibration and ventilation are the
major ergonomic criteria for the needs of the occupants for comfort.
Cabins are used to satisfy the needs of seafarers for decent rest. Therein,
beds and furniture have also an impact on seafarers’ comfort perceptions.
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2. HUMAN ELEMENT AND ERGONOMICS

The term “human element” includes a large variety of subjects.
The meaning of the term differs depending upon who uses it. There are
many academic disciplines, particularly organizational behavior,
ergonomics and occupational psychology, addressing human element as a
field of study (Barnett and Pekcan, 2017: 1). Human factor in the
shipping industry is undeniably critical. Well-educated and highly
motivated crew is needed for safe and efficient navigation. In terms of
maritime safety, human element and cultural dimensions which human
behavior constitutes are needed to be taken seriously (Oluseye and
Ogunseye, 2016: 62). Crew members are expected to do their daily duties
properly. This is an obvious prerequisite in elimination of threats which
can be faced in emergent situations. However, mostly, human factor
sharpens the threat and becomes an additional threat when an emergent
situation occurs. Lisco Gloria ship fire is one of the most typical
examples of this type of incidents. Commencing factor of the fire was
technical deficiency. Despite that, poor management of crew members,
by spreading fire, induced dozens of injuries (Lozowicka and Kaup,
2015: 72-73). Work process in ship has been a goal for comprehensive
automation like the various technical-based work systems. In today’s
modern ships, human is mostly employed for planning, controlling and
supervising activities. On the other hand, at the time when serious and
unfamiliar conditions arise, they are expected to be in active position and
have some certain characteristics such as intuitional approach and
flexibly dealing with problems (Hanzu-Pazara et al., 2008: 4).

The origin of the word ‘‘ergonomics’’ is based on the two Greek
words; “ergon” and “nomos” meaning ‘‘work’’ and ‘‘law’’ respectively.
The term ‘“human factors’’ is preferred to be used instead of ergonomics
by some countries (Dul and Weerdmeester, 2008: 1). Since interaction of
machines and their users is the area of investigation for ergonomics, it
aims to enhance the performance level of systems as well as the
interaction of machine and their users (Bridger, 2003: 1). Under the
concept of ergonomics, the focus point is to do tasks appropriately
through removing and mitigating ergonomics-based problems.
Accordingly, ergonomics contemplates to boost the level-of-harmony
between the doer and the environment where work is done (Fernandez,
1995: 20). Ergonomics has a guiding characteristic on human
expectations in relation to workplaces, services given and products. From
this aspect, ergonomics aims at forming a road map in the fields of
management and engineering design (MacLeod, 2000: 4). Human body
needs sufficient level of rest to get rid of fatigue. To fully take advantage

0S-29



Evaluation of the Rest Conditions... MARITIME FACULTY JOURNAL

of rest, ambient factors such as noise and temperature must be suitable.
For sleep, dirty ambient, improper temperature, noise and vibration are
some of the barriers. Those factors are also contributors to nervous stress
which interrupts sleep. This difficulty is further severe for seafarers who
perform their tasks at night (Hafez, 1999: 6). It has been found that the
inadequate ergonomic design of the ships affects seafarers' productivity
and creates safety vulnerabilities. Therefore, the importance of the
application of ergonomic principles in bridge and accommodation areas
design have emerged dramatically (Kan and Kisi, 2016:132).

3. RULES AND CONVENTIONS RELATED WITH CREW
HABITABILITY

The related ILO (International Labour Organization) conventions
are as follows: C133-Accommodation of Crews (Supplementary
Provisions) Convention, 1970 (No. 133), C147- Merchant Shipping
(Minimum Standards) Convention, 1976 (No. 147), Maritime Labour
Convention 2006. Besides, regarding the specific topic studied in this
research, there is another institution worthwhile of mentioning: a guide
called ABS (American Bureau of Shipping)-The Guide for Crew
Habitability on Ships 2016.

3.1. C133 - Accommodation of Crews (Supplementary
Provisions) Convention, 1970 (No. 133)

The convention was adopted by the General Conference of the
International Labour Organization on the ground that improvements
regarding the crew accommodation in the face of rapidly changing
specifications of vessel construction and operation on 14 October 1970.
The convention consists of four parts which are general provisions, crew
accommodation requirements, application of the convention to existing
ships and final provisions respectively. In the general provisions part, the
features of the vessels to which the convention can be applied and the
provisions that every member of the convention is committed to comply
with have been specified. In the crew accommodation requirements part,
provisions such as the specified floor areas by the number of occupants in
the rooms, specified number of occupants in the rooms and furnishing
requirements have been stated. In the third part of the convention, how
the application of the convention to existing ships is carried out has been
clarified. In the last part, final provisions have been explained (ILO,
1970).
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3.2. Cl147 - Merchant Shipping (Minimum Standards)
Convention, 1976 (No. 147)

The convention consists of 12 articles. In the first article, the types
of the vessels to which the convention can be applied are listed. Members
that ratify the convention are responsible to have laws and regulations in
relation to safety standards consisting of competency, hours of work and
manning with the purpose of establishing safety of life on board ship,
proper social security rules and shipboard conditions of employment and
shipboard living arrangements. The convention forces the members to
realize effective jurisdiction and control over ships regarding safety
standards including standards of competency, hours of work and
manning, social security rules and shipboard conditions of employment
and shipboard living arrangements (ILO, 1976).

3.3. Maritime Labour Convention 2006

The convention has been established with the aim of creating a
single and coherent instrument covering almost all current standards of
existing international maritime labour conventions and the major
principles found in the other international labour conventions (ILO,
2006).

The convention covers necessities about appropriate working and
living conditions on board the ship, seafarers wage, special conditions of
accommodation and recreational facilities covering room sizes, heating,
ventilation, lighting and hospital accommodation and social security
protection for seafarers (www.egemenoglu.av.tr, 13.05.2018).

3.4. ABS — The Guide for Crew Habitability on Ships 2016

The ABS Guide for Crew Habitability on Ships has been generated
with the aim of developing the quality of crew member performance and
comfort with the way of enhancing working and living environments.
The habitability criteria have been selected to create a tool for mitigation
of crew fatigue, developing performance and safety. The guide presents
criteria, limits and measurement methodologies for whole-body vibration,
noise, indoor climate and lighting (ABS, 2016: 1).

A vessel’s compliance with minimum criteria for accommodation
areas and the ambient environment such as noise and lighting, is
expressed with HAB notation. If a vessel complies with more rigid
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criteria in relation to accommodation, whole-body vibration, noise and
indoor climate along with HAB notation criteria, the vessel may be
recorded by the notation HAB+. If a vessel complies with the whole
criteria determined in the guide it may be recorded by the notation
HAB++ (ABS, 2016:3).

4. RESEARCH METHOD

Seafarers must work and rest on board-ships. From this aspect,
comfort of rest areas and the quality of rest on board becomes vital points
which should be taken into consideration in terms of their potential
impacts over possible accidents and casualties. Although Marine Labour
Convention (2006) is put into force, the rest conditions and quality of the
resting places on-board ships have not been improved by the
shipowners/managers. In this study it is aimed to determine the extent to
which seafarers are satisfied with their cabins, the messroom and hobby
room, which are used for resting.

4.1. Population and Sample of the Research

The sample is chosen from the populations of the, (i) Turkish
seafarers working on board vessels calling Izmir Alsancak Port, (ii) the
Turkish seafarers on board scientific research vessel (R/V K. Piri Reis)
and (iii) Dokuz Eyliil University Maritime Faculty cadets on board ships
calling Alsancak port. The research is limited with the data obtained from
the 74 seafarers as respondents and convenience sampling method has
been used for this study.

4.2. Data Collection Tool

For the purpose of establishing research model, a large scale of
literature review has been realized as a first step. Through the literature
survey six subgroups related with the human factors are obtained (ABS,
2016; Health and Safety Executive UK, 2018; ILO, 2006). These 6
subgroups are “noise”, “thermal comfort”, “lightning”, “vibration”,
“ventilation” and “bed and furniture”. “The work environment on ships
may impact on a person’s performance in a number of different ways
from effects that damage health (heat stress, musculoskeletal disorders);
effects that reduce the individual’s ability to perform a task (poor
lighting, distraction); to effects that cause dissatisfaction, resistance to
change and uncooperative attitudes” (Health and Safety Executive UK,
2018).

0S-32


https://tureng.com/tr/turkce-ingilizce/convenience%20sampling

Evaluation of the Rest Conditions... MARITIME FACULTY JOURNAL

The second step involves face to face interviews conducted during
March-April 2018 with 3 experts of this area. These experts are Dr. Altan
KOLTAN from KOLTANA Ergonomics Research and Development
Center, Ibrahim YAMAN from Ulusoy Is Saghig: ve Giivenligi Tic. Ltd.
Sti. and Deniz KORKMAZ from Egetest Cevre Olgiim Kalibrasyon
Bilisim Hizmetleri San.Tic. Ltd. Sti. As a result of these interviews,
information has been obtained about ergonomics, environmental and
human factors.

The third step has been on the measurement of noise, vibration,
thermal comfort and lighting. Accordingly, measurements of noise,
vibration, thermal comfort and lighting have been carried out on a ship
berthing at Port of Alsancak izmir in company with Ibrahim YAMAN
from Ulusoy company with calibrated devices. For the measurements
carried out in the port, necessary approvals have been obtained from
relevant institutions and organizations. At the time the measurements
have been carried out, the weather was clear, and the sea was still. The
results of measurements have been evaluated by the criteria set in The
Guide for Crew Habitability on Ships 2016-HAB (ABS,2016). According
to the results of measurements, noise levels of deck office and hobby
room has been found more than levels of the 36 HAB notation criteria.
The noise level of cabin has been found at the threshold value of HAB
notation criteria. HAB notation criteria is met in terms of noise level of
galley, messroom and bridge. In terms of thermal comfort, the relative
humidity value of cabin has been found more than the criteria
determined. The other areas’ thermal comfort values have showed
conformity with the criteria specified. In terms of lighting levels, the
lighting level of deck office, galley and cabin have been found lower than
the criteria determined. The lighting level of messroom, hobby room and
bridge have showed conformity with the criteria specified. The whole-
body vibration values of deck office, messroom and hobby room have
been found more than the criteria determined. However, the measurement
values of galley, cabin and bridge comply with the criteria specified
(Kolcubast, 2018).

Finally, a questionnaire survey has been constituted with the aim of
understanding the degree to which seafarers are happy with their rest area
conditions. This questionnaire form has been prepared aiming to collect
data regarding different perspectives of those involved in the topic of the
study. The questionnaire consists of three parts. Part A consists of
demographic questions related with the seafarers, Part B is related with
the technical properties of the ship and Part C consists of the questions
derived from the literature review regarding the six subgroups related
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with the human factors. These 6 subscales are also divided as cabins,
hobby rooms and messes. The questionnaire consists of a total of 38
statements.

For all those statements, 5 likert type scales have been used (as: 5
strongly agree, 4: agree, 3: neither agree nor disagree, 2: disagree, 1:
strongly disagree). The agreement level of respondent to the given
statement increases by approaching to 5, decreases by approaching to 1. 1
and 5 are the lower and upper values for their agreement level. In the
survey form, the names of subscales have been stated.

4.3. Data Collection

The survey is conducted during May-June 2018 and a total of 74
responses have been received.

4.4. Reliability Analysis

The value of the Cronbach’s Alpha for the survey has been
calculated as 0.952 which indicates a high level of reliability for the
survey.

4.5. Organization and Analysis of Research Data

Data obtained at the end of the research have been analyzed
through SPSS 20.0 package program. In the given analysis ANOVA
analysis have been carried out.

4.6. Hypotheses of Research
These hypotheses of the research are as follows.

1. Ho: There is not a meaningful difference between seafarers’ ages and
their thermal comfort perceptions.

Hi: There is a meaningful difference between seafarers’ ages and their
thermal comfort perceptions.
2. Ho: There is not a meaningful difference between seafarers’ marital
status and their lighting perceptions.

Hi. There is a meaningful difference between seafarers’ marital status
and their lighting perceptions.
3. Ho. There is not a meaningful difference between seafarers’ marital
status and their beds and furniture comfort perceptions.
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Hi: There is a meaningful difference between seafarers’ marital status
and their beds and furniture comfort perceptions.
4. Ho: There is not a meaningful difference between seafarers’ educational
status and their noise perceptions.

Hi: There is a meaningful difference between seafarers’ educational
status and their noise perceptions.
5. Ho. There is not a meaningful difference between type of vessel and
seafarers’ lighting perceptions.

Hi. There is a meaningful difference between type of vessel and
seafarers’ lighting perceptions.
6. Ho: There is not a meaningful difference between work experience for
the current vessel and seafarers’ bed and furniture perceptions.

Hi: There is a meaningful difference between work experience for the
current vessel and seafarers’ bed and furniture perceptions.

4.7. Demographic Findings

Demographic characteristics of respondents of the survey are
summarized below.

Majority of respondents are ‘‘male’” with 73 % of total. Percentage
of “‘female’” respondents is 27% of total. The highest participation rate
has been seen in ‘‘18-25 age range’” with 62.2 % of total. The group is
followed by ‘“26-40 age range’” with 28.4%. The lowest participation
rate has been seen in ‘41 and over age range’’ with 9.5% of total.
Majority of respondents are single with 78.4% of total. Percentage of
married respondents is 21.6% of total.

The highest participation rate has been seen in ‘‘undergraduate
degree’” with 68.9% of total. The group is followed by ‘‘high school-
graduation” with 13.5 % and ‘‘associate degree’’ with 8.1% of total
respectively. The participation rate of ‘‘PhD-degree’” is 4.1% of total.
The lowest participation rates have been seen in ‘‘master-degree’’ and
‘‘secondary school graduation’” with 2.7% of total same rates. According
to places where seafarers work on board, the highest participation rate has
been seen in the group of ‘‘engine room personnel’” with 58.1% of total,
The group is followed by ‘‘deck office personnel’” with 39.2% of total.
The lowest participation rate has been seen in the group of ‘‘personnel
working at other than those places like galley’” with 2.7 % of total.

According to total work experiences as seafarer, the highest
participation rate has been seen in the group of “‘less than one year’” with
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53.4 % of total. The group is followed by ‘‘between 1-10 years’’ with
28.8 % of total and between ‘“11-20 years of experience’” with 11 % of
total respectively. The lowest participation rate has been seen in the
group of ‘20 year and over experience’’ with 6.8 % of total. According
to work experiences for the vessels respondents have currently been
working on, the highest participation rate has been seen in the group of
‘‘between 4-6 months’” with 40.3 % of total. The group is followed by
“‘between 7-12 months’’ with 23.9 % and ‘‘between 0-3 months’’ with
25.4 % of total respectively. The lowest participation rate has been seen
in the group of ‘“more than one year’’ with 10.4 % of total.

Table 1: Demographic Characteristics

n %

Female 20 27

Gender Male 54 73
Total 74 100
18-25 46 62.2
26-40 21 284

Age 41-50 6 8.1

51+ 1 14

Total 74 100
Single 58 78.4
Marital Status Married 16 21.6
Total 74 100

Secondary School 2 2.7
Highschool 10 13.5

Associate Degree 6 8.1
Educational Status Undergraduate Degree 51 68.9
Master Degree 2 2.7

PhD 3 4.1

Total 74 100
Deck 29 39.2
Places where seafarers work on board Engine 43 58.1
Other 2 2.7

Total 74 100
Less than 1 year 39 53.4
1-10 years 21 28.8
Total Work Experience as Seafarer 11-20 years 8 11.0
20 + years 4 6.8

Total (missing 1) 73 100
0-3 months 17 25.4
4-6 months 27 40.3
Work Experience for the Current Vessel 7-12 months 16 23.9
More than one year 7 10.4

Total (missing 7) 67 100
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4.8. Ship-Specific Findings

Characteristics of ships that participants of the survey have
currently been working on are summarized below.

According to year of built, the highest representing rate has been
seen in the group of ‘‘between 2001-2010 years’” with 46.3 % of total.
The group is followed by ‘2010 and over years’” with 32.8 % of total.
The representing rate of ‘‘between 1975-1980 years’ and ‘‘between
1991-2000 years’’ has been the same with 9.0% of total. The lowest
representing rate has been seen in the group of ‘‘between 1981-1990
years”” with 3.0 % of total. According to place of built (country of
shipyard), the highest representing rate has been seen in the group of
“Turkey’” with 45.6 % of total. The group is followed by ‘‘Germany’’
with 21.1 % of total and ‘‘South Korea’ with 14.0 % of total. The
representing rate of ‘‘China’’ and ‘‘Japan’’ has been the same with 7.0%
of total. The representing rate of ‘‘Poland’’ has been 3.5% of total. The
lowest representing rate has been seen in the group of ‘‘the Netherlands”’
with 1.8 % of total. According to type of vessel, the highest representing
rate has been seen in the group of ‘‘Container vessel’” with 53.5 % of
total. The group is followed by ‘‘Liquid Bulk Carriers’’ with 28.2 % of
total and ‘“Other types of vessel like scientific research vessels’” with 9.9
% of total. The lowest representing rate has been seen in the group of
“‘Dry-Bulk Carriers’’ with 8.5 % of total. According to flag of vessel, the
highest representing rate has been seen in the group of ‘“Turkish-flagged
vessels’” with 63.4 % of total. The group is followed by ‘‘Marshall Island
flagged-vessels’” with 23.9 % of total and ‘‘Malta-flagged vessels’” with
8.5 % of total. The lowest representing rate has been seen in the group of
‘“Panama-flagged vessels’” with 4.2 % of total. In terms of presence of
comfort class, 55.6 % of respondents have stated that the vessels that they
have currently been working on have been classed by a classification
society. The rate of respondents who don’t know whether the vessels
have been classed or not is 43.1% of total. 1.4 % of respondents have
stated that the vessels that they have currently been working on have not
been classed by a classification society.
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Table 2: Ship-Specific Characteristics

n %

1975-1980 6 9.0

1981-1990 2 3.0

Year of Built 1991-2000 ° >0
2001-2010 31 46.3
2010 + 22 32.8

Total (Missing 7) 67 100
Turkey 26 45.6
Germany 12 211
South Korea 8 14.0

Place of Built (Country of Shipyard) China ‘ "9
Japan 4 7.0

Poland 2 35

The Netherlands 1 1.8

Total (Missing 17) 57 100

Container 38 53.5

Dry-Bulk Carrier 6 8.5

Type of Vessel Liquid-Bulk Carrier 20 28.2
Other 7 9.9

Total (Missing 3) 71 100

Turkey 45 63.4

Marshall Island 17 239

Flag of Vessel Malta 6 8.5
Panama 3 4.2

Total (Missing 3) 71 100

Yes 40 55.6

No 1 14

Classification for Comfort

No idea 31 43.1

Total (Missing 2) 72 100
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4.9. Descriptive Statistics on Rest Areas’ Comfort Perceptions
Survey

Numbers, values of mean and standard deviation values related
with sub-scales in the survey can be seen in the following table.

Table 3: Descriptive Statistics on Rest Areas” Comfort Perception

Survey
N Mean | St. Dev.
Noise 74 2.52 0.882
Thermal Comfort 74 2.53 0.831
Lighting 74 2.60 0.819
Vibration 73 3.18 1.163
Ventilation 72 3.13 1.086
Bed and Furniture 72 2.88 0.768

4.10. Statistical Analyses

In this part, statistical analyses have been stated. Only statistically
significant hypothesis depending on ANOVA analysis and Tukey
Multiple Comparisons Tests are discussed as follows.

4.10.1. Variability of Rest Areas’ Thermal Comfort Perceptions
by Age

There is a meaningful difference between seafarers’ ages and their
thermal comfort perceptions. (p=0.006 < 0.05). Seafarers at the age group
of 26-40 find thermal comfort more satisfying compared to the other age
groups.
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Table 4: ANOVA Analysis in Relation to Thermal Comfort Perception

by Age
Mean Standard Dev. F p
18-25 2.70 0.685 4.502 0.006
26-40 2.06 0.178
41-50 2.86 1.243
51+ 4.00 0.00
Total 2.53 0.831

4.10.2. Variability of Rest Areas’ Lighting Perception by
Marital Status

There is a meaningful difference between seafarers’ marital status
and lighting-related comfort perceptions. (p=0.000 < 0.05). Married
seafarers find lighting more satisfying compared to single seafarers.

Table 5: ANOVA Analysis in Relation to Lighting Perception by Marital

Status
Mean Standard Dev. F p
Single 2.77 0.784 13.854 0.000
Married 1.97 0.634
Total 2.60 0.819

4.10.3. Variability of Rest Areas’ Bed-Furniture Comfort
Perception by Marital Status

There is a meaningful difference between seafarers’ marital status
and bed-furniture comfort perception. (p=0.020 < 0.05). Married
seafarers find bed-furniture comfort more satisfying compared to single
seafarers.
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Table 6: ANOVA Analysis in Relation to Bed-Furniture Perception by
Marital Status

Mean Standard Dev. F p
Single 2.99 0.71 5.647 0.020
Married 2.46 0.858
Total 2.88 0.768

4.10.4. Variability of Rest Areas’ Noise Perception by
Education Level

There is a meaningful difference between seafarers’ education
level and noise-related comfort perception. (p=0.025 < 0.05).

Table 7: ANOVA Analysis in Relation to Noise Perception by Education

Level
Mean Standard Dev. F p

Secondary School 1.94 0.235 2.759 0.025
Highschool 242 0.973

Associate Degree 151 0.453

Undergraduate 2.68 0.844

Degree

Master Degree 1.94 0.864

PhD 3.03 0.788

Total 2.52 0.882

Tukey Multiple Comparisons Test has been applied to understand
which two variables demonstrate the meaningful difference. As a result of
the test, a meaningful difference has been found between the variables of
associate degree and undergraduate degree because the P value is 0.022
and it is less than 0.05.

4.10.5 Variability of Lightning Perception by Type of Vessel
There is a meaningful difference between seafarers’ type of vessel

and their lightning perception. (p=0.026 < 0.05).
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Table 8: ANOVA Analysis in Relation to Lighting Perception by Type

of Vessel
Mean Standard Dev. F p

Container 2.3743 .79891 3.271 | 0.026
Dry-Bulk 2.6111 1.27802
Carrier
Liquid-Bulk 3.0500 .57620
Carrier
Other 2.4524 .79636
Total 2.5923 .82834

Tukey Multiple Comparisons Test has been applied to understand
which two variables demonstrate the meaningful difference. As a result of
the test, a meaningful difference has been found between the variables of
container and liquid bulk carrier because the P value is 0.015 and it is less
than 0.05.

4.10.6 Variability of Bed and Furniture Perception by Work
Experience

There is a meaningful difference between seafarers’ work
experience and their bed and furniture perception. (p=0.007 < 0.05).

Table 9: ANOVA Analysis in Relation to Bed and Furniture Perception

by Work Experience

Mean Standard Dev. F p
0-3 Months 2.4400 .85590 4.459 | 0.007
4-6 Months 3.1556 .62100
7-12 Months 2.5875 72468
More than a year | 3.1429 .65792

Tukey Multiple Comparisons Test has been applied to understand
which two variables demonstrate the meaningful difference. As a result of
the test, a meaningful difference has been found the seafarer’s working
for 0-3 months less satisfying because the P value is 0.014 and it is less
than 0.05.
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5. DISCUSSION ON THE FINDINGS

73% of 74 respondents are male. Most of the respondents by age
groups belongs to 18-25 age group with 62.2 %. 78.4% of respondents
are single. Most of the respondent’s education level is seen at
undergraduate degree and over with 75.7%. 58.1% of respondents work
as engine-room personnel. According to total work experience, 53.4% of
respondents have been working as seafarers for less than one year. 40.3%
of respondents have been working on their current vessel for 4-6 months.
46.3% of vessels that respondents have currently been working on were
built between the years of 2001 — 2010. According to place of built, the
majority of the vessel’s respondents have currently been working on
belongs to Turkey with 45.6%. 53.5% of vessels which respondents have
currently been working on are container vessels. According to flags of
vessels, Turkish flagged vessels have the majority with 63.4%. 55.6% of
the vessels that respondents have currently been working on have been
classed in terms of comfort criteria.

In the research, the mean values of ergonomic criteria have
respectively been 2.52 for noise, 2.53 for thermal comfort, 2.60 for
lighting, 3.18 for vibration, 3.13 for ventilation and 2.88 for bed and
furniture. In general, while the values do not show obvious results,
respondents’ vibration and ventilation comfort perceptions are more
negative than noise, thermal comfort, lighting and bed and furniture. A
relationship has been detected between thermal comfort perception and
seafarers’ age. Age group of 26-40 stated that their thermal comfort
perceptions are more positive compared to the other age groups. Marital
status has been found a clear determinant for two-comfort criteria. In this
respect, married seafarers find lighting and bed-furniture comfort more
satisfying compared to single seafarers.

In this research, education level has been found a determinant for
noise perception. In this respect, approaches of respondents with
associate degree to noise is more positive compared to respondents with
undergraduate degree. Although engine-room personnel are expected to
be more dissatisfied with lighting compared to deck-office personnel
from the point of darkness-brightness condition in their workplace
environment, in this research, a finding in this direction has not been
reached according to the survey.

Even though noise and vibration perceptions are expected to be
lower in the old vessels from the point of possible insulation and wearing
problems, in this research, a finding in this direction has not been
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reached. Although noise and vibration perceptions are expected to be
different by type of vessel from the point of changing cargo-related
conditions and necessities, in this research, a finding in this direction has
not been reached according to the survey.

6. CONCLUSION

The fundamental reason of maritime accidents is fatigue as an
element of human factor. Fatigue occurs as a result of lack of rest as well
as job-specific issues. However, focus point in literature is predominantly
over job-specific issues and environments like bridge. Accommodation
areas used for rest on board and their rest conditions seem to have been
dramatically overlooked. A study like this topic could not be found in the
literature.

In the research, it is understood that ergonomic comfort
perceptions on accommodation areas used for rest of seafarers differ with
their personal conditions and priorities. For some of the ergonomic rest
conditions, the degree of satisfaction is higher for married seafarers
compared to single seafarers. Married seafarers’ economical
responsibility to their wife/husband or children is thought to be the main
reason for this situation. Thermal comfort is found more satisfying by
seafarers at the age group of 26-40. Another result of this research is
changing comfort perceptions by education level (between associate
degree and undergraduate degree).

It is determined that some of the seafarers do not have any idea
about comfort criteria constituted by classification societies. Hence, those
seafarers experience difficulties in determining the comfort suitability
degree of the vessel they work on. Shipowners or ship owning companies
should inform seafarers about those criteria.

7. LIMITATIONS AND RECOMMENDATIONS FOR
FURTHER STUDIES

This study is a pioneer study for measuring the human factor
derivatives that are related with the seafarer’s conceptions of the quality
of ship’s accommodation resting spaces. With the lack of the literature on
this topic, a real and approved measurements are held at a conventional
working ship and the survey questions are prepared according to these
studies, expert opinions and face to face interviews that are held with the
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seafarers. But during these stages the seafarers abstain was observed and
this made a limit to 74 seafarers as the sample.

We may see at table 1 that 53.4% of seafarer’s total work
experience is less than a year. But this is not significant because the
ergonomic variables that we tried to measure is based on general
ergonomic principals (human factors) and do not have any correlation
with experience.

A study supported by guantitative analyses with more respondents
may provide more clear view about the topic. In addition, ergonomic
measurements addressing and affecting seafarers may also be supported
and advanced into further details by future researches.
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TURKIYE’DEKI DENIZCILIiK EGIiTiM KURUMLARININ
GEMIADAMLARI EGITIM VE SINAV YONERGESI
KAPSAMINDAKI DENETIM SONUCLARININ ANALIZI

Esat GUZEL!
Pelin BOLAT?

OZET

Diinyada egitim kurumlarmin egitim kalitesinin degerlendirilmesi ve
stralanmasi i¢in bazi metodolojiler gelistirilmis ve bu hususta yayimlanmis “en
iyi” siralamalart mevcut olsa da, denizcilik egitim kurumlarinin egitim kalitesini
ve siralamasmni bilimsel ve sistematik bir yaklasgimla ele alan bir g¢alisma
bulunmamaktadw. Yapilan ¢alismalarda agirlikly olarak, denizcilik egitiminde
karsilasilan sorunlar, egitim kurumlarindaki egitimci profilleri, gemiadamlarinin
egitimine yonelik diger tespitler ve oneriler yer almaktadir. Yine bu ¢calismalarda,
denizcilik egitim kurumlarinda yapilan i¢ denetim, dis denetim veya idari denetim
gibi nesnel bir izleme ve degerlendirme mekanizmasi sonucu elde edilen veriler
isiginda Yapilmis bir arastirmaya rastlanilmamig, agirlikli olarak egitimci sayisi,
ogrenci sayisi, akademik calisma sayisi, altyapir olanaklar: gibi temel bilgiler
irdelenmistir.

Tiirk denizcilik egitim kurumlarinin Gemiadamlar: ve Kilavuz Kaptanlar
Egitim ve Sinav Yonergesi cercevesinde yapilan izleme ve degerlendirme
faaliyetleri kapsamindaki denetlemelerde elde edilen uygunsuzluklar, Ulastirma
ve Altyapr Bakanligi’min Gemiadamlar: Egitim Bilgi Sistemi(GAEBS) biinyesinde
kaydedilmektedir. Bu ¢calismada, 2011-2017 yillart arasinda 117 denizcilik egitim
kurumu denetlemesinde elde edilen uygunsuziuklarin entropi tabanh gri iligki
analiziyle irdelenerek Tiirk denizcilik egitim kurumlarinin eksik ve zayif oldugu
alanlar ve hususlar tespit edilmeye ¢alisilmig, bunlarin giderilmesi i¢in diizeltici
faaliyetler ve onleyici tedbirler onerilmistir.

Anahtar Kelimeler: Denizcilik Egitimi, Kalite, Izleme ve Degerlendirme,
Denetim, Uygunsuzluk

! Ulastirma ve Altyap:1 Bakanlig1, esat.guzel@uab.gov.tr
2 Dr. Ogretim Uyesi, Istanbul Teknik Universitesi, Denizcilik Fakiiltesi,
pelinybolat@gmail.com
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ANALYSIS OF RESULTS OF TURKISH MARITIME
TRAINING INSTITUTES AUDITS AS PER DIRECTIVE
FOR SEAFARERS TRAINING AND EXAMINATION

ABSTRACT

Although there are methodologies used for worldwide ranking of training
institutions and published ranking lists, there is no study with a scientific and
systematic approach to training quality evaluations and ranking of maritime
training institutes. Studies usually concentrated on problems on maritime training,
trainers’ profiles of maritime training institutes, other findings and suggestions.
On the other hand, there is no study evaluating results of a monitoring and
evaluation mechanisms such as internal, external or administrative audit; usually
number of trainers, number of students, number of research studies and
infrastructure facilities made the scope of the researches.

Monitoring and evaluation results according to “Directive for Seafarers
and Sea Pilots Training and Examination” of Turkish maritime training institutes
are recorded to a database called Seafarers Training Information System
(GAEBS) controlled by Ministry of Transport and Infrastructure. In this study,
entropy based grey relational analysis of non-conformities found in monitoring
and evaluations/audits executed between 2011-2017 of 117 Turkish maritime
training institutes is carried out to determine deficiencies and weakness of these
institutes and to eliminate these, corrective and preventive actions are suggested.

Keywords: Maritime Training, Quality, Monitoring and Evaluation, Audit, Non-
conformity.
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1. GIRIS

Universitelerin ve egitim kurumlarinin performans degerlendirmesi
ilgi ¢eken bir alan olup egitim kurumlarinin siralamasini yapmak igin
birgok metod Onerilmistir. Teorik olarak, Kurumlarin nesnel ve dogru
performans degerlendirmesi biitgenin dogru tahsisi, arastirma ve egitim
yatirimlarinin  6nceliklendirilmesi, kamuoyunun aydinlatilmasi, aday
ogrencilerin ve arastirmacilarin dogru yonlendirilmesi, kurumlarin 6z
degerlendirmesinin yapilmasi ve gelismesine yardime1 olur (loannidis vd.,
2007:2). En iyi tiniversitelerin siralamasinda en ¢ok kabul gérmiis iki liste
Times Higher Education (THE) tarafindan her yil yayimlanan “Diinya
Universiteleri Siralamasi(World University Ranking)” ve Shanghai Jiao
Tong Universitesi tarafindan yayimlanan “Diinya Universitelerinin
Akademik Siralamasi (Academic Ranking of World Universities)”dir. Her
iki siralama birgok faktorii agirliklandiran bilesik bir  olgege
dayanmaktadir. PricewaterhouseCoopers isimli bagimsiz degerlendirme
kurulusu egitim, aragtirma, aragtirma etkileri, bilgi transferi, uluslararasi
gorilinlim, itibar ve endiistriyel getiri kriterleri dogrultusunda hazirlanan
THE Diinya Universiteleri Siralamasii 13 farkli performans gostergesine
gore degerlendirerek siralamanin adil olmadig1 kanis1 uyandirabilecek bir
bulguya rastlanilmadigi sonucuna ulasmistir (PricewaterhouseCoopers,
2018:15). Ancak her iki siralamada, dinyadaki denizcilik egitim
kurumlarinin siralamasina veya performans/kalite degerlendirmesine yer
verilmemistir.

Denizcilik birgok disiplini i¢inde barindirdigi igin egitim
kurumlarinin, kiiresel bir bakisla sektoriin ihtiyaglar1 dogrultusunda
diizenlenmesi ve islerlige kavusturulmasi gerekmektedir (Nemlioglu
Koca, 2016:379). Bu yiizden denizcilige iliskin kurallar ve standartlar,
Birlesmis Milletler’in 6zel ihtisas kuruluglarindan biri olan Uluslararasi
Denizcilik Orgiitii (IMO) tarafindan uluslararas: diizeyde belirlenmekte ve
iiye iilkelerin bu kural ve standartlar1 yerine getirmesi beklenmektedir.
Denizcilik egitimi alaninda da IMO’da kabul edilen “Gemiadamlarinin
Egitim, Belgelendirme ve Vardiya Tutma Standartlart Hakkinda
Uluslararast Sozlesme (STCW)” en temel referans kaynak olup tiim
denizcilik egitimlerinin ve gemiadami belgelendirmelerinin bu sézlesmeye
uygun olmasi beklenmektedir. Tiirkiye, bu sdzlesmeye 28.4.1989 tarih ve
20152 sayili Resmi Gazete’de yayimlanarak yiriirliige giren
“Gemiadamlarimin  Egitim, Belgelendirilme ve Vardiya Standartlar
Hakkinda Uluslararasi Sozlesmeye Katilmamizin Uygun Bulunduguna
Dair Kanun” ile taraf olmustur.
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Bahse konu sdzlesmenin 1/7 ve 1/8 sayili kurallari, denizcilik egitim
kurumlarimin bir kalite yOnetim sistemini gelistirmesini ve bu kalite
yOnetim sisteminin izlenmesini, iiye lilkeler tarafindan da her 5 yilda bir
olmak {izere bu izleme ve degerlendirme faaliyetlerine iligkin bir raporun
IMO’ya sunulmasini éngdrmektedir (Uluslararasi Denizcilik Orgiitii,
2017).

Tirkiye’nin idari yapilanmasinda 1 no.lu Cumhurbaskanligi
Kararnamesi ile denizcilikten sorumlu idare, Ulastirma ve Altyap1
Bakanligi olarak belirlenmis olup uluslararast mevzuatin ulusal mevzuata
derc edilmesi bahse konu Bakanlik tarafindan gergeklestirilmektedir.
Denizcilik egitim kurumlarinin igleyisini ve uyacagi kurallar1 belirleyen
birgok mevzuat olmasina ragmen 2002 yilinda yirirliige giren
Gemiadamlar1 Yonetmeligi(10 Subat 2018’de “Gemiadamlar1 ve Kilavuz
Kaptanlar Yonetmeligi” olarak tadil edilmistir) ile ayn1 yonetmelikte atif
yapilan Gemiadamlar1 Egitim ve Smav Yonergesi (12 Subat 2018’de
“Gemiadamlar1 ve Kilavuz Kaptanlar Egitim ve Sinav Yo6nergesi” olarak
tadil edilmistir) bu hususlarn diizenleyen en temel mevzuati
olusturmaktadir. Gemiadami ve Kilavuz Kaptanlar Yonetmeligi
dayanagini STCW-1978 Soézlesmesinden, Gemiadamlart ve Kilavuz
Kaptanlar Egitim ve Sinav Yonergesi de dayanagini bahsi gecen
yonetmelikten almaktadir. Yo6nergenin 3. maddesinde ise denizcilik
egitimi verecek tiim egitim kurumlarinin Gemiadamlarinin Egitim,
Belgelendirme ve Vardiya Standartlar1 Hakkinda Uluslararas1 S6zlesme
(STCW-78) ve degisikliklerinde belirtilen kurallara uygunlugunu
saglamak amaciyla egitim miifredati, egitim ara¢ ve gerecleri, kalite
standartlari, i¢-dis denetleme ve rapor gerekleri, meslek derslerini verecek
egiticilerin nitelikleri bakimindan uymasi gereken hususlarin Yonerge
kapsamini olusturdugu ifade edilmistir.

Denizcilik egitim kurumlarimin Zabitan sinifina yonelik verdigi
egitimler, Gemiadamlar1 ve Kilavuz Kaptanlar Egitim ve Simav
Yonergesi'ne gore sinirlt isletim, sinirli yonetim, igletim ve yonetim
diizeylerine ayrilmistir. Giiverte sinirhi isletim diizeyi Sinirli Vardiya
Zabiti; giiverte sinirli yonetim diizeyi Yat Kaptani (499 GT), Balikei
Gemisi Kaptani, A¢ik Deniz Balik¢i Gemisi Kaptani, Simirli Kaptan;
giiverte isletim diizeyi Vardiya Zabiti ve Uzakyol Vardiya Zabiti; giiverte
yonetim diizeyi Birinci Zabit ve Kaptan ile Uzakyol 1. Zabiti ve Uzakyol
Kaptani egitimlerini igermektedir. Makine sinifi i¢in de ayni siniflandirma
so6z konusu olup makine smrli isletim diizeyi Smirhi Makine Zabiti;
makine siirlt yonetim diizeyi Sinirli Bagmakinist; makine isletim diizeyi
Makine Zabiti ve Uzakyol Vardiya Makinisti/Miihendisi; makine yonetim
diizeyi ise Uzakyol Bas Makinist/Bagmiihendis, Uzakyol ikinci
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Makinist/Miihendisi, Bas Makinist (750-3000 kW), Ikinci Makinist (750-
3000 kW) egitimlerini kapsamaktadir. Gemiadamlar ve Kilavuz Kaptanlar
Yonetmeligi’nde de her bir yeterlilik i¢in sahip olunmasi gereken asgari
egitim diizeyleri belirlenmistir (Resmi Gazete, 2018). Ilgili mevzuat
hiikiimlerine gore Meslek Liseleri simirl igletim diizeyinde, Meslek
Yiiksek Okullar isletim diizeyinde, 4 yillik Yiiksekokullar ve Fakiilteler
isletim ve yonetim diizeyinde egitim vermektedir. Ozel egitim kurumlar
ise techizat, egitimci ve diger kriterlere gore belirlenen yetki durumlarina
gore sinirlt isletim veya isletim diizeyinde egitim vermektedir (Ulagtirma
ve Altyap1 Bakanligi, 2018a).

Tiirkiye’deki denizcilik egitim kurumlarina iligkin yer, kontenjan,
boliimler, donanim, egitimci, denetim raporlar1 ve diger bilgiler Ulastirma
Denizcilik ve Haberlesme Bakanligi’'na ait Gemiadamlart Bilgi
Sistemi(GAEBS) adi verilen bir yazilim ile -elektronik ortamda
tutulmaktadir. Bu programda yer alan verilerin akademik g¢aligmada
kullanilmasi i¢in yazili izin talep edilmis ve Kurumun 17.11.2017 tarih ve
78866 sayil1 yazisi ile ilgili verilerin kullanimi igin onay alinmistir. S6z
konusu izin ile Gemiadamlar: Egitim Bilgi Sistemi(GAEBS) {izerinde
tutulan denizcilik egitim kurumlarma iliskin denetim sonuglari bu
calismanin veritabanini olusturmustur. Bu cergevede 2011-2017 yillari
arasinda 117 egitim kurumunda yapilan denetimlerde tespit edilen 2067
uygunsuzluk kaydi iizerinde analiz yapilmistir (Ulastirma ve Altyap:
Bakanlig1, 2018b).

Bu ¢ergevede, Ekim 2019°da Gemiadamlar1 Egitim Bilgi Sistemi
iizerinde yapilan taramada Tiirkiye’de toplam 175 denizcilik egitim
kurumunun yer aldig1, bunlardan 43 adetinin Yiiksek Ogretim Kurumuna,
59 adetinin Milli Egitim Bakanligi (MEB)’e bagli oldugu, 73 adetinin ise
o0zel egitim kurumu statiisinde oldugu goriilmiistir. Bu egitim
kurumlarindan 101 adetinin Ulastirma Denizcilik ve Haberlesme
Bakanlig1 tarafindan gemiadamm yeterlik belgesi veya gemiadamu sertifika
kurslart vermeye yetkili oldugu tespit edilmistir. Yetkilendirilmis egitim
kurumlarinin dagilimi ise 34 6zel egitim kurumu, 42 MEB’e bagli kurum
(denizcilik alaminda egitim veren Lise) ve 25 adet Yiiksek Ogretim
Kurumu’na bagli kurumlar (liniversiteler) oldugu gorilmiistir.
Yetkilendirilmis tiniversite programlarinin dagilimi ise 12 adeti 4 yillik
lisans egitimi veren Fakiilte veya Yiiksekokul, 13 adeti ise 6nlisans egitimi
veren Meslek Yiiksek Okulu seklindedir. Egitim yetkisi askida olan egitim
kurumlarinin dagilimi ise 24 6zel egitim kurumu, 22 MEB’e bagl Lise, 1
Denizcilik Fakiiltesi ve 8 denizcilik Meslek Yiiksek Okulu seklinde olup
toplam 65 egitim kurumunun yetkisi askidadir. Yetkileri iptal edilen egitim
kurumlarinin toplam sayist 20 olup bunlarin 14 tanesi 6zel kurs, 4 tanesi
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Lise, 1 tanesi Fakiilte ve 1 tanesi de Meslek Yiiksek Okulu’dur. Yetki
bekleyen kurumlar arasinda 3 6zel egitim kurumu, 4 Lise, 4 Fakiilte veya
Yiiksekokul ve 1 Meslek Yiiksek Okulu bulunmaktadir. Ayrica yapilan
tarama sonucunda 7 {niversitenin denizcilik alaninda lisans programi
actig1, ancak heniiz yetkilendirme bagvurusunda bulunmadigi anlagilmstir.
Denizcilik egitim kurumlarimin yetkilendirme durumlari Tablo-1’de
gosterilmistir:

Tablo 1 : Denizcilik Egitimi Kurumlar1 Yetki Durumlari

Bagh Oldugu Kurum Yetki Durumu Adet
MEB ASKIDA 8
BEKLEMEDE 5
IPTAL 4
YETKILI 42
OZEL IPTAL 15
ASKIDA 21
YETKILI 34
BEKLEMEDE 3
YOK BEKLEMEDE 10
YETKILI 25
ASKIDA 6
IPTAL 2
Toplam 175

Kaynak: Ulastirma ve Altyap1 Bakanligi, 2018c

Bu egitim kurumlarina iliskin elde edilen veriler arasinda 2011-2017
yillar1 arasinda yapilan denetimlerde tespit edilen uygunsuzluklar yer
almakta olup bu uygunsuzluklar tablosunda Denetlenen Kurum,
Denetlenen Boliim, Yetki Durumu, Uygunsuzluk Kategorisi, Uygunsuzluk
Acgiklama, Uygunsuzluk Kapatma Durumu, Uygunsuzluk Kapatma Tarihi,
Bagli oldugu kurum (MEB, YOK, Ozel) ve benzeri veriler yer almaktadir.
Uygunsuzluklar ise Dokiimantasyon, Sistemin Etkinligi, Sistemin
Uygulanirligi, Miifredat, Ekipman, Egitici ile Kayit ve Veritabani
kategorilerindeki sorulara gore tespit edilmistir.
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2. LITERATUR TARAMASI

Konuyla ilgili literatiir taramast yapilmis ve benzer calismalar
irdelenmistir. Bu tarama sonucunda denizcilik egitim kurumlarmin
eksikliklerine veya uygunsuzluklarina yonelik bir ¢alisma olmadig: ve bu
caligmanin O6zgiin bir arastirma oldugu degerlendirilmistir. Yine
veritabanlar {izerinde yapilan arastirmalarda denizcilik egitimi, teknik
egitim ve egitimde kalite degerlendirmesi iizerine taramalar yapilmustir.
Poyraz (1995) tarafindan deniz kazalarinin %80’inin insan hatalarindan
kaynaklandig1, %46’simin ise dogrudan gemi personeli kaynakli oldugu
ifade edilmis ve calismada denizyolu tasimaciliginin verimliligi ile
denizcilik egitim-6gretimi arasinda ¢ok yakin bir iliski oldugu sonucuna
vartlmigtir.  Bu baglamda gemiadamlarinin niteliksel 6zelliklerini
gelistirmek ve denizdeki verimliliklerini artirmak gerektigi diisiincesi ile
hareketle egitim kurumlarimin gelisen teknolojiye ayak uydurabilecek
gemiadamlari yetistirmek iizere uluslararasi kurallara gére miifredatlarini
giincellemesi, ayrica bilgisayar ve simiilator tabanli egitimleri kullanarak
uygulamaya yonelik egitimlere agirlik verilmesi ve sektdr ihtiyacina
karsilik verilmesi icin gerekli diizenlemelerin yapilmasi gerektigi
sonuclarina varilmis ve Tiirk denizcilik egitimi i¢in sistem planlamasi
Onerilmistir(Poyraz, 1995). Askin vd. (2013:14-17) New York Eyalet
Universitesi Denizcilik Fakiiltesini, Southampton Solent Universitesi’ne
baglt Warsash Denizcilik Akademisini ve Odesa Ulusal Denizcilik
Akademisini karsilastirmali olarak incelemislerdir. Karsilastirmada ele
alman parametreler girig/kabul kosullari, egitim siiresi, barinma imkani,
egitimin {iniformal1 olup olmamasi, kiitliphane imkanlari, akreditasyon ve
iiyelikleri, egitimi gemisinin olup olmamasi, staj gerekleri, yiiriittiigii ortak
programlar ve diger egitim olanaklari (miihendislik akreditasyonu,
simiilator ve donanimlar, sosyal olanaklar, vb.) olarak belirlenmistir.
Calismada STCW Sozlesmesi ve diger kurallarin asgari sartlar
belirledigine vurgu yapilip O6zellikle lisans diizeyinde egitim veren
kurumlarin daha ileri teknolojiyi hedeflemesi onerilmektedir. Buna bagh
olarak verilen egitimlerin sadece standart diizeyde ortak bir yapiya
biirtinmesinin yeterli olmadigi, egitim seviyelerinin ayni standartlarda
sunulmasinin deniz ¢alisma hayatinin verimliligini o derecede artiracagi ve
bu amagla, denizcilik egitimi veren ilgili birimlerin tiim teknolojik altyapi
ve imkanlar1 paylagsmasi, Ogrenci degisim programlari, akademisyen
degisim programlari, ortak staj programlari, birbiriyle entegre edilmis
kiitiphane hizmetleri, benzer programlarda uluslararasi ortak mifredat
uygulanmasi Onerilmektedir. Asyali vd. (2004:68) Gemiadamlarinin
Egitim Belgelendirme ve Vardiya Tutma Hakkinda Uluslararasi
Sozlesmesi (STCW) kural 1/8 ve STCW Kodu A-1/8 “Kalite Standartlar1”
bolimii ile taraf devletlerin tiim egitim kurumlanni, yeterliligin

0S-53



Tiirkive deki Denizcilik Egitim.... DENIZCILIK FAKULTESI DERGISI

degerlendirilmesi ve belgelendirme faaliyetlerinin belirlenmis amaglara
ulasildiginin tespiti amaciyla siirekli olarak bir kalite standartlari sistemi
ile izlemesini zorunlu kildigini ifade etmislerdir. Bu kuralin Tirkiye’deki
ilk denizcilik egitim kurumunda uygulanmasmin Dokuz Eyliil
Universitesi, Deniz Isletmecili§i ve Yonetimi Yiiksekokulu’nda 2001
yilinda ISO 9000 sistemini uygulamasi ile karsimiza c¢iktigr ifade
edilmistir. Calismada, baska arastirmacilar tarafindan yapilan Kalite
Yonetim Sistemlerinin Norve¢ ve Romanya’daki denizcilik egitim
kurumlarindaki orneklerine deginilmistir. Nitekim Stanca (2002:3)
Romanya’daki denizcilik egitim kurumlarinda Kalite Y6netim Sisteminin
uygulanmasi {izerine bir aragtirma yapmis ve Romanya’daki denizcilik
egitim kurumlarinin bagimsiz bir denetleme kurulusu tarafindan Kalite
Yonetim Sistemi ve akademik standartlari ¢ercevesinde akreditasyonunun
ve belgelendirmesinin sart kilindigini belirtmistir. Bahse konu Kostence
Denizcilik Universitesi ve Denizcilik Akademisi’nde ders veren tiim
Ogretim elemanlarinin da doktora yeterliligine sahip olmas1 gerektigine
deginilmistir. Nas ve Celik (2013:14) ise, 2013 yili itibar1 ile Tirkiye’de
denizcilik egitimi veren kurumlarin sayisinin son 10 yilda siirekli arttigim
ve buna bagli olarak lisans diizeyinde Giiverte zabitligi egitimi goren
denizcilik 6grenci sayisinin 12 kat arttigini tespit etmistir. Yapilan ¢alisma
sonucunda son 20 yillik siiregte denizcilik egitim programlarinin
sayilarinin ve kontenjanlarimin plansiz ve programsiz bir sekilde
arttirilldig, bu egitim kurumlarinda ders verebilecek nitelikte akademisyen
sayisinin artmadigi, bu yonde de bir ihtiyag¢ analizi yapilmadigi, 6grenci
boyutunda ise bu 06grencilerin staj yapabilecekleri gemi bulmakta zorluk
cektigi ve bu sorunun artarak devam ettigi, ayrica mezun edilen
Ogrencilerin, iilkemizi yurtdisina gemiadami ihra¢ eden bir denizci iilke
konumuna getirip getirmedigi sorularimi da beraberinde getirdigi
vurgulanmustir. Yabanci kaynaklar tizerinde yapilan taramalarda ise
denizcilik egitiminin tarihgesi ve gelisimi ile ABD, Ingiltere, Avustralya
ve Cin’de denizcilik egitimine iliskin g¢alismalar incelenmistir. Dong
(2014:116-118) tarafindan Cin’de denizcilik egitimi ¢esitleri ve bunlara
iligkin sayisal veriler verilmis, bu egitim sistemindeki sorunlara yonelik
¢oziim onerileri sunulmustur. Shen (2002)’in ¢alismasinda da ayn1 konu
baska ilkelerdeki sistemler karsilagtirlmak sureti ile ele alinmustir.
Kennerley (2002:3-4)’in ¢alismasinda ise denizcilik egitiminin 15. Yiizyila
kadar, fiziksel dayanikligi olan c¢ocuklarin 15 yaslarinda gemilerde
egitilmek ve calistirilmak iizere alinmasi ve hiyerarsik cergevede
yiikselmesi yontemi ile yapildigini géstermistir. Calismada agirlikli olarak
Birlesik Krallik’ta denizcilik egitimi tarihgesi anlatilmis ve Ingiltere’de ilk
zorunlu belgelendirme ve ehliyetlendirmenin 1851 yilinda yapildig
aktarilmstir. Yine denizcilik egitim kurumlarinin akademik ¢alismaya ilk
kez 1673 yilinda konu oldugu ve Royal Mathematical School’da
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matematik, astronomi ve aralarindaki iligkiyi ele alan egitimin incelendigi
aktarilmigtir.

3. METODOLOJi

3.1. Entropi Tabanh Gri Sistem Analizi ile Denetim
Uygunsuzluklarindaki Anahtar Faktorlerin Belirlenmesi

Gri sistem teorisi Julong Deng tarafindan 1982 yilinda gelistirilen
disiplinler aras1 uygulama alanlar1 bulunan bir matematiksel yontem
yaklasimidir. Bu teori kesin olmayan bilgilerden yola ¢ikarak az sayida ve
eksik verilerden bilgi ¢ikarimini amag¢ edinmistir (Caner ve Ceviz,
2015:362). Gri iliskisel Analiz (GIA) yontemi, analiz edilen faktorler
arasinda iliskinin degisim senkronizasyonlar1 arasindaki iliski diizeyi
cercevesinde birden fazla faktor ve yanit igeren sorunlarin ¢oziimiinde
karar verme metodu olarak kullanilabilmektedir (Lin vd., 2011). Ayrica
GIA’nin az sayida ve belirsiz verilerle etkin analiz yapilmasina olanak
vermesi, kolay anlasilabilir olmasi istatistiksel yontemlere karsi bazi
avantajlar1 olmasini saglamistir (Wu, 2002; Kung vd., 2006). Bir olasilik
dagilimindan bagimsiz olan GIA, kiigiik 6rnek hacimleri ile yapilan
calismalarda diger istatistiksel analiz tekniklerine gore daha iyi
sonuglar ortaya koymaktadir (Meydan vd., 2016: 153 —154).

Bununla birlikte, veri analizi siirecinde kullanilacak verilerde
tutarsiz boyutlar veya veri tiirleri nedeniyle, geleneksel GIA {izerinde
entropi agirliklandirma yaklagim ile biitiinlestirilerek miihendislik ve
teknik alanlarda kullanilabilen bir yaklasim da ortaya konulmaktadir.
Entropi agirliklandirma yontemi, ¢esitli faktorler i¢in agirliklar: belirlerken
sistemdeki her bir faktoriin gercek 6nemini objektif olarak yansitir (Chen
vd., 2019).

Bu c¢alismada, 2011-2017 yillar1 arasinda Denizcilik idaresi ve
protokol imzalans oldugu YOK ve MEB ile ortaklasa yapilan denizcilik
egitim kurumlarimin denetimlerinde tespit edilen 2067 uygunsuzluk
lizerinde calisilarak tarihler ile ilgili belirsizliklerin olmasi nedeni ile
ayiklanan 861 uygunsuzluk verisi kullanmilmustir. Entropi agirliklandirma
yontemi tabanli gri iliskisel analiz yaklasimi kullanilarak denizcilik
egitiminde kurumlarin eksikliklerinin temel faktorleri ve bu faktorlerin
yillar igerisindeki egilimi ortaya konulmustur. Metodolojinin ¢ergevesi
Sekil 1’de verilmis olup, Tablo-2’ de entropi agirliklandirma yontemi ve
gri iligkisel analiz yaklagiminin uygulama asamalar1 verilmistir.
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Tiirkiye’deki Denizcilik Egitim
Kurumlarmin Gemiadamlari Egitim
Ve Smav Yonergesi Kapsamindaki

Denetim Sonuglarinin Analizi

Kalite
Yonetim ve Egitim
Alternatiflerin Sistemleri

Belirlenmesi ve Denetim Raporlari
Kriterler

Gemiadamlari
Verilerin Toplanmasi Eglt“?‘ e Bllgl
ve Veri Setlerinin Sistemi
Olusturulmasi (GAEBS)
Veritabani

Agirliklarin Entropi
Hesaplanmasi Agirlik Metodu

Siralama .
Alternatifleri Gri

Iliskisel Analiz

Sonuglarin

Degerlendirilmesi

Sekil 1: Tiirkiye’deki Denizcilik Egitim Kurumlarinin Ana Uygunsuzluk

Faktoriiniin Belirlenmesi I¢in Kullanilan Entropi Tabanli Gri iliskisel
Analiz Cerc¢evesi
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Tablo 2: Entropi Agirhklandirma ve Gri Iliski Analizi Uygulama
Asamalari

Entropi Agirhklandirma

Gri Iliskisel Analiz

IAdim 1

(X) karar matrisi olusturulur. Bir

dizi  alternatif A= {A,
i=1,2,...,n}), bir dizi kriter (C= {Ci
,i=1,2,...,n}) ile

karsilastirilmalidir. Bu nedenle, bir
n x m performans matrisi (karar
matrisi; X) burada xij, her bir kritere
gore her alternatifin performans
derecesini gosteren net bir deger

Orijinal Data ile 6zdeger matrisi elde
edilir.
X1(1)1X1(2)1 ---- Xl(n)
X = Xz(l),x2(2),....x2(n)

Xy (1), X, (2), X, ()

olmak {izere su sekilde elde
edilebilir:
X11 X1m
X= : ]
Xn1 Xnm
IAdim 2| Entropi  Olgiisii  ile  objektif | Standart veri doniisiimii, formiiller:

agirliklari belirlemek igin, Adim 1
de gosterilen karar matrisi her kriter
i¢in normallestirilerek Normalize
Edilmis Karar Matrisi (P) elde
edilir.

I)Yarar Yaklagimi(fazla olan daha iyi):
X (k) _ X (k) —min -Xi (k)
max x; (k) —min x; (k)
I)Eksiklik Yaklasimi(az olan daha iyi):
max X; (k) — x; (k)

--:—xij = (k)=
Pi=gn e,y 1T L2 %K) = ok (<) — min %, (K)
IIT)Ortalama Yaklasimi(belirli standart
b [p:ll P%m] degere yakin daha iyi):
. ’ X (K) = %, (k
A S CETOR
max X; (K) — X, (k)
kullanilarak tamamlanir.

IAdim 3| Tiim indekslerin entropi dl¢limleri | Gri iligkisel derecesi igin
asagidaki denkleme gore | 1) Karsilagtirilan  serilerin - mutlak
hesaplanir. farkini alinir.

kTl Ax; (k) =[x (k) = x; (k)|
k=11 %= i=1Pij MPij | )Referans serisi bulunur.
=1In(n) I)Minimum  ve  maksimumlar
bulunur.

IV) p sabiti secilir (0,5'e ayarlr).

IAdim 4

Her bir kriterin igerdigi ortalama
gercek enformasyonun 1raksama
derecesi (C= {Cj ,=1,2,...,m})
asagidaki gibi hesaplanir.

dj =1- €j
d; ne kadar fazla ise, j. kriter o
kadar 6nemli olmaktadir.

iliskisel katsayr (&) ve iligkisel
dereceler ( ri ) hesaplanarak etki
faktorleri siralanir.

Amin+ pAmax

sik)= A, (k) + pAmax
=2 Wk)£ k)]

IAdim 5

Her bir kriter (C={Cj,j=1,2,...,m})

.. U d
icin amag aglrhglzwjzz—ii
j i

Kaynak: Vatansever ve Akgiil, 2018.
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Denizcilik egitim kurumlarinn idare tarafindan denetimi, IMO
tarafindan kabul edilen Gemiadamlarinin Egitim Belgelendirme ve
Vardiya Tutma Standartlar1 Hakkinda Uluslararas1 S6zlesme (STCW)’ye
uygun olarak hazirlanan Gemiadamlar1 ve Kilavuz Kaptanlar Egitim ve
Sinav Yonergesi kapsaminda yapilmaktadir. Kurumlar, egitim i¢in yetki
almadan Once ve yetkiyi aldiktan sonra belirli periyodlarla Denizcilik
Egitimi izleme ve Degerlendirme Kurulu tarafindan anilan Yonergede
belirtilen konulara gére denetlenmektedir (Nemlioglu Koca, 2016:369).
Denizcilik egitim kurumlarinda yonetim, igletim, sinirh isletim ve tayfa
sinifina yonelik egitimler olarak ayrima gidilmis ve her bir seviye i¢in
farkli standartlar ve kontrol listeleri hazirlanmistir. Yonetim ve isletim
diizeyinde egitim veren Universitelerin izleme ve degerlendirme
faaliyetlerinin ortak bir komite eliyle yaptirilmasi ve izlenmesi igin
Ulagtirma ve Altyap1 Bakanligi, Yiiksekdgretim Kurumu ile protokol
imzalamistir. Ayni sekilde sinirli isletim diizeyinde egitim veren Lise ve
ozel egitim kurumlarinin izleme ve degerlendirme faaliyetleri igin
Ulastirma ve Altyap1 Bakanligi ile Milli Egitim Bakanlig1 arasinda bir
protokol imzalanmistir.

Bahse konu denetimlerde kullanilmak {izere farkli seviyelerde

kontrol listeleri gelistirilmistir. Bu kontrol listeleri;

—  Giiverte Isletim/Yonetim Kritik Kontrol Listesi

— Makina Isletim/Y®&netim Kritik Kontrol Listesi

—  Swrh Giiverte Kritik Kontrol Listesi

—  Sinirh Makina Kritik Kontrol Listesi

—  Ozel Konulardaki Egitimler Kritik Kontrol Listesi

— Deniz Emniyet Tesisleri Kontrol Listesi
adli standart formlardan olugmaktadir. Yonergedeki kurallarin rasgele
orneklemesinden olusan bu kontrol listeleri yardimi ile icra edilen
denetimlerde bulunan bulgular Gemiadamlar1 Egitim Bilgi Sistemi’ne
uygunsuzluk girisi olarak kaydedilmektedir. Bu uygunsuzluk girigleri
Dokiimantasyon, Egitici, Ekipman, Miifredat, Simiilatorlerin Nitelikleri ve
Kullanimi, Sistemin Etkinligi, Sistemin Uygulanirhigi ve Kayit — Veri
Sistemi olarak 9 kategoriye ayrilmustir. Bu ¢alismada kayit-veri sistemi
kategorisi i¢in veri sayisinin ¢ok diisiik olmasi nedeniyle bu kategori
sistem etkinligi-sistem uygulanirligi kategorisi ile birlestirilerek elde
edilen yeni kategori sistem uygunsuzlugu olarak tanimlanmig ve Tablo-
3’te goriilen faktorler olusturulmustur.
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Tablo 3: Uygunsuzluk Faktorleri

F1 | DOKUMANTASYON DKM | Kalite Politikas1 en yetkili yonetici
tarafindan imzalanmig m1?

Kurum / Kurulusun Idareden aldi1 izinler,
Faaliyet alan1 ve mevcut dokiimantasyonu
birbirine uygun mu?

Verilen hizmetlerin yapilis seklini agtklayan
prosediirler var m1?

F2 | EGITICI EGT | Egitim ve Ogretimi 6nemli 6lgiide etkileyen
Egitici personel sorunlar1 var mi?

Egiticiler Egitim Sinav Yonergesindeki
kriterlere uygun mu?

Egiticiler performanslar1 agisindan
degerlendirmeye tabi tutuluyor mu?

F3 | EKIPMAN EKP | Laboratuvarlarda bulunan techizat Egitim
Simav Yonergesine uygun mu?

Derslerde kullanilacak arag¢ ve gerecler
belirtilmig mi?

Dersliklerde egitim araglart mevcut ve
bakimli m1?

F4 | MUFREDAT MFR | Kurumda uygulanan miifredat egitim sinav
yonergesinde belirtilen icerikleri kapsiyor
mu?

Staj yapma ve staj degerlendirme esaslari
belirlenmis mi?

Kurumda miifredatin uygulanmasinin takibi
yapiliyor mu?

F5 | SIMULATOR SMN | Ké&priiiistii simiilatdrii, radar, ECDIS,
NITELIKLERI haberlesme, seyir ve manevra konsollarini
igceriyor mu?
F6 | SISTEM SSU | I¢ denetlemeler yapilmis mi?
UYGUNSUZLUKLARI Yonetimin gbzden gegirmesi toplantisi

yapilmig m1?
Sinav konular ile ilgili kaynaklar gosterilmis
mi?

3.2. Uygulama ve Analiz Bulgulari

Tablo-2’de belirtilen entropi agirliklandirma yaklagimi Adim 1’in
uygulanmasi i¢in 2011-2017 yillar arasinda yapilan denetim sonuglarinin
faktorler igin gruplanip sayilarinin  bulunmasiyla karar matrisi
olusturulmus ve bu matris Tablo-4’> de sunulmustur. Tablo-5" de
normalizasyon doniisiimii yapilip uygunsuzluk faktorlerinin entropi
agirliklandirmalar1 hesaplanarak Tablo-6’da verilmistir.
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Tablo 4: (F1-F6) Uygunsuzluk Faktérii Igin 2011-2017 (Y1-Y7) Arast
Yapilan Denetimlerdeki Uygunsuzluklarin Sayilari

F1 F2 F3( F4 F5 F6
i | (DKN) | (EGT) EKP) | (MFR) | (SMN) | (Ssu)

Y1 (2011) 61 22 48 10 8 10
Y2 (2012) 29 25 27 5 2 25
Y3 (2013) 17 13 12 5 4 9
Y4 (2014) 4 15 12 5 5 9
Y5 (2015) 18 15 28 4 4 19
Y6 (2016) 25 22 74 18 8 20
Y7 (2017) 14 21 110 27 10 11
TOPLAM | 168 133 311 74 41 103

Tablo 5 :Normalize Edilmis Ve Dontistiiriilmiis 2011-2017 Arasi Denetim
Uygunsuzluk Verileri ve Verilerin Entropisi

F1 F2 F3 F4 F5 F6
vil (DKN) (EGT) (EKP) | (MFR) | (SMN) (SSV)

Y1 (2011) 0.189 0.153 0.148 0.139 0.164 0.116
Y2 (2012) 0.156 0.161 0.109 0.094 0.076 0.177
Y3 (2013) 0.119 0.117 0.065 0.094 0.117 0.109
Y4 (2014) 0.046 0.127 0.065 0.094 0.132 0.109
Y5 (2015) 0.123 0.127 0.111 0.081 0.117 0.160
Y6 (2016) 0.146 0.153 0.176 0.177 0.164 0.164
Y7 (2017) 0.106 0.150 0.189 0.189 0.177 0.123
EJ 0.885 0.987 0.862 0.867 0.946 0.959
1-EJ 0.115 0.013 0.138 0.133 0.054 0.041

Tablo 6: Uygunsuzluk Faktorlerinin Entropi Agirliklandirmalart

Faktorlerin
Entropi F1 F2 F3 F4 F5 F6
Agirliklart | (DKN) | (EGT) | (EKP) | (MFR) | (SMN) | (SSu)
W, 0.233 | 0.026 | 0.278 | 0.270 | 0.110 | 0.084

Gri Iliskisel Analiz yaklasim ile denetimlerde uygunsuzlugu fazla
olan faktoriin belirlenmek istenmesi nedeniyle Tablo-2’de gosterilen Gri
Mliskisel Analiz Yaklastmi Adim 2- | de verilen yarar yaklasim referans
serinin bulunarak standart veri doniisiimii icin kullamilmistir. Gri Iliskisel
Derecelerin hesaplanmasi i¢in mutlak farki alinan standart veri doniigiimii
yapilmig karar matrisi Tablo-7’de verilmistir. Entropi agirliklandirma
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yaklagimi ile yapilandirilan karar matrisinden yararlanilarak Tablo-8’de
verilen her bir uygunsuzluk faktorii igin gri iligki katsayilart ve dereceleri
ortaya konulmustur.

Tablo 7 : Referans Veri Déniisiimii Ile Normalize Edilmis Karar

Matrisinin Mutlak Fark Serisi

F3

F1 Fa4 F5 F6
Yil (DKN) | (EGT) | (EKP) | (MFR) | (SMN) | (SSU) | MiN | MAKS
Y1
(2011) | 0.000 | 0.250 | 0.633 | 0.739 | 0.250 | 0.938 |0.000| 0.938
Y2
(2012) | 0561 | 0.000 | 0.847 | 0.957 | 1.000 | 0.000 |0.000| 1.000
Y3
(2013) | 0772 | 1.000 | 1.000 | 0.957 | 0.750 | 1.000 |0.750| 1.000
Y4
(2014) | 1.000 | 0.833 | 1.000 | 0.957 | 0.625 | 1.000 |0.625| 1.000
Y5
(2015) | 0.754 | 0.833 | 0.837 | 1.000 | 0.750 | 0.375 |0.375| 1.000
Y6
(2016) | 0.632 | 0.250 | 0.367 | 0.391 | 0.250 | 0.313 |0.250| 0.632
Y7
(2017) | 0.825 | 0.333 | 0.000 | 0.000 | 0.000 | 0.875 |0.000| 0.875
MAKS| 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000
MIN | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000

Tablo 8: Tablo 4. Gri lliskisel Katsayilari () ve Gri iliski Siralamasi (rj)

F1 F2 F3 F4 F5 F6
Yil (DKN) | (EGT) (EKP) | (MFR) (SMN) (Ssv)
Y1(2011) | 0.233 0.061 0.337 0.297 0.257 0.081
Y2 (2012) 0.110 0.026 0.103 0.093 0.037 0.084
Y3 (2013) 0.091 0.009 0.093 0.093 0.044 0.028
Y4 (2014) 0.078 0.010 0.093 0.093 0.049 0.028
Y5 (2015) 0.093 0.010 0.104 0.090 0.044 0.048
Y6 (2016) 0.078 0.015 0.129 0.120 0.061 0.042
Y7 (2017) 0.081 0.015 0.278 0.270 0.110 0.028
rj 0.762 0.145 1.137 1.055 0.602 0.338

Siralama 3 6 1 2 4 5

0s-61



Tiirkiye 'deki Denizcilik Egitim ... DENIZCILIK FAKULTESI DERGISI

Uygunsuzluk faktorlerinin entropi agirhikli gri iliskisel analiz
sonuglart ve 2011-2017 arasindaki egilim degisimi sirastyla Sekil-2 ve
Sekil-3te verilmistir.

F6 (Sistem Uygunsuzluklar)
F5 (Simiilator Nitelikleri)
F4 (Miifredat)

F3 (Ekipman)

F2 (Egitici)

F1 (Dékiimantasyon)

0 02 04 06 08 1 1,2

Sekil 2: Uygunsuzluk Faktorleri Entropi Agirlikli Gri Iliskisel Analiz
Sonuglari

0,400 —@— Dokiimantasyon —@—Egitici

—@— Ekipman Miifredat
0,350 | —®=Simiilator Nitelikleri —®— Sistem Uygunsuzluklari

0,300
0,250
0,200
0,150
0,100 ‘ -~
0,050

0,000
2010 2011 2012 2013 2014 2015 2016 2017 2018

Sekil 3: Uygunsuzluk Faktorlerinin 2011-2017 Degisim Grafigi
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Entropi agirhikli gri iliskisel analize gore denizcilik egitim
kurumlarimin uyart almasma/askiya alinmasina neden olan 2011-2017
yillart arasindaki denetim sonuglarinin gri iliskilendirilme dereceleri en
yiiksek faktorler sirasiyla Ekipman (1.137), Miifredat (1.055) ve
Dokiimantasyon (0.762) olarak tespit edilmistir. Simiilatér nitelikleri
faktoriiniin de yine yiiksek gri iligkilendirme derecesine (0,602) sahip
oldugu belirlenmistir. Ampirik sonuglar gri iligki derecesi 0.5 degerinden
yiiksek cikan faktorlerin - denizcilik egitimi veren kurumlarin denetim
sonucunda uyar1 almasinda yiiksek derecede etkili oldugunu gostermistir.

Grafikte 2011 yilina goére 2012-2016 yillar1 arasinda 6nemli bir
diisiis gozlemlenmekte, 2016 yilinda tekrar uygunsuzluk sayisinda genel
bir artig goriilmektedir. Bu durum egitim kurumlarinin niteliklerindeki ve
dolayisi ile uygunsuzluklardan ziyade denetimin arkasindaki idari yapidaki
degisikliklere bagl gerceklesmis bir degisikliktir.

Denetimlerin planlama ve icrasindan sorumlu olan Idare, Denizcilik
Miistesarlhigi iken 1 Kasim 2011 tarih, 28102(Miikerrer) sayili ve KHK/655
karar sayist ile Resmi Gazete' de yayinlanan "Ulastirma, Denizcilik ve
Haberlesme Bakanhg: Teskilat ve Gorevleri Hakkinda Kanun Hiikmiinde
Kararname" ile Denizcilik Miistesarhigi lagvedilmistir. Denizcilik Idaresi
yeniden yapilandirilan "Ulastirma, Denizcilik ve Haberlesme
Bakanligi’'na devredilmistir. Bu yapilanma siirecinde denizcilik egitim
kurumlarinin denetiminden sorumlu birimlerde de meydana gelen yonetim
degisiklikleri ve yeni yaklagimlar sonucunda denetim sayilar1 azalmis ve
buna bagli olarak uygunsuzluk sayilar1 da azalma trendine girmistir.

Denizcilik egitiminin kalitesinin artirilmas1 ydniinde Idarenin
calismalari sonucunda 3 Mart 2015 tarihinde ise yeni Gemiadamlar1 Egitim
ve Smnav Yonergesi ylirlirlige girmis ve tim egitim kurumlart bu
yonergeye gore yeniden denetlenmigtir. 2015 yilmin 2. Yarisinda
baslatilan ve 2016 yilinda yogunlastirilan denetimler sonucunda tespit
edilen uygunsuzluk sayisinda ciddi bir artis gézlemlenmis ve Y Onergenin
getirdigi yeni kosullar1 yerine getiremeyen kurumlarm 6nemli bir kism
denetimden gegememis ve yetkileri askiya alinmistir.

Manila degisiklikleri olarak bilinen STCW Soézlesmesinin 2010
Manila Konferansinda kabul edilen o6nemli degisiklikler miifredat
giincellemesi ve yeni ekipman geregi olarak mevzuata yansimigtir. 2016-
2018 arasinda ekipman ve miifredatta gézlemlenen bu yiikselisin arkasinda
Manila 2010 degisiklikleri ve 2015 Yonergesinin getirdigi yeni kurallara
uyum siireci oldugu soylenebilir.
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4. SONUC VE ONERILER

2011-2017 yillan arasinda 117 denizcilik egitim kurumuna yapilan
denetimlerden elde edilen uygunsuzluklara gore yapilan gri iliski
analizinde denizcilik kurumlarinin yetkilerinin askiya alinmasi veya iptali
sonucunu dogurabilecek uygunsuzluklarin etki siralamasi Ekipman,
Miifredat ve Dokiimantasyon bagligi altindaki uygunsuzluklar veya
eksikliklerdir.

Denizcilik egitimi, bir mithendislik egitimi ile birlikte meslege 6zgii
cok disiplinli bir egitimi gerektirmektedir. Giiniimiizde dijitallesme ve
otomasyon seviyesi ¢ok yiiksek olan gemilerin operasyonlarinda gorev
alabilecek gemiadamlari, bu yliksek teknolojiye uyumlu bir miifredatla ve
altyap1 olanaklartyla egitim goérmelidir. Bu baglamda denizcilik egitimi,
simiilatorler, ger¢ek gemi makineleri ve ekipmanlarindan olusan atélye ve
laboratuvarlar, denizde giivenlik egitim tesisleri gibi oldukca yiiksek
altyapt maliyeti gerektirmektedir. Simirlt biitge imkanlari, malzeme ve
ekipman tedarikinde izlenmesi gereken biirokrasi vb. denizcilik egitim
kurumlarinda en yogun uygunsuzluklarin ekipman iliskili olmasi sonucunu
dogurmaktadir.

2010 Manila degisikliklerin kabulii ile denizcilik egitimi
miifredatinda 6nemli degisiklikler meydana gelmistir. Gemi giivenlik
egitimleri, Kopriilisti Kaynak Yonetimi ve Makine Dairesi Kaynak
Yonetimi gibi birgok egitim zorunlu hale gelmis ve bu degisiklikler
Gemiadamlar1 ve Kilavuz Kaptanlar Egitim ve Sinav Yonergesine derc
edilmistir. 2013’te zorunlu hale getirilen bu degisikliklerin anlagilmasi ve
miifredata konulmasi siirecinde, miifredata iligkin eksiklikler egitim
kurumlarinin yetki durumlarini etkileyen 2. siradaki faktorii olusturmustur.

Denetim sonuglarinin gri iligki analizi ile irdelenmesi sohucunda
yetki durumunu belirleyen 3. siradaki uygunsuzluk kategorisi
dokiimantasyon olarak belirlenmistir. Her ne kadar STCW Sozlesmesi
egitim kurumlarinda zorunlu bir Kalite Yonetim Sistemi olmas1 kuralini
2000’11 yillarda getirmis olsa da, dokiimantasyon kiiltiirlinlin yerlesmesi
zaman almaktadir. Analiz sonucunda elde edilen dokiimantasyon
faktoriinin 3. sirada olmasinin arkasindaki kok nedenin egitim
kurumlarinin dokiimantasyon ve kalite yonetim sistemini benimseme
konusunda yasadig1 zorluklar oldugu degerlendirilmistir.

Denizcilik egitimi veren kurumlarin denetim sonucunda kurumlarin
uyar1 almasinda yiiksek derecede etkili oldugu kabul edilen ve gri iliski
derecesi 0.5 degerinden yiiksek ¢ikan sonuncu faktor simiilator
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nitelikleridir. Simiilatorlerin yazilim ve donanim maliyetlerinin yiiksekligi,
bakim ve onarim maliyetleri, masaiistii tip simiilatorlerde {inite bagina 2
ogrenci ile sinirlandirma, simiilatér teknolojisinin ¢ok hizli degismesi ve
buna bagli olarak simiilatorlerin yenileme ve yazilim gilincelleme
maliyetleri bu baslik altinda toplanan uygunsuzluklarin  nedenlerini
olusturmaktadir.

Yapilan bu g¢aligma sonucunda Tiirkiye’deki denizcilik egitim
kurumlarinin egitim kalitesini nesnel denetim sonuglarina gore ortaya
koyan bir metodoloji izlenmistir. Elde edilen bu sonuglara goére
Tirkiye’deki denizcilik egitim politikalarinin bilimsel yaklagimlar 1s1ginda
giincellenmesi, nicelik odakli degil nitelik odakli egitim anlayisinin
benimsenerek egitim kurumlarinin ¢agmn gereklerine uygun, yiiksek
teknolojiye ve otomasyona sahip gemilerin operasyonlarinda gorev
alabilecek ve uluslararasi denizcilik piyasasinin aradigi niteliklere sahip
gemiadamlar1 ihtiyacina cevap verebilecek sekilde ekipman, miifredat,
dokiimantasyon ve simiilator alanlarindaki eksikliklerini gidererek egitim
kalitesinin arttirilmasi onerilmektedir.
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DENIZ KAZALARININ COZUMLENMESINE GUNCEL
BiR BAKIS: FRAM YONTEMI iLE ANALIZ ORNEGI

Elif BAL BESIKCI!
Aydin STHMANTEPE?
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Diinyada tasimacilik etkinliklerinin yaklagsik yiizde sekseninin deniz yoluyla
yvaptliyor olmasi dogal olarak deniz trafiginde atisa neden olmaktadir.
Uluslararast Denizcilik Orgiitii ‘niin (IMO-International Maritime Organization)
seyir emniyeti, insan hayati ve ¢evrenin korunmasina yonelik koydugu kurallar,
uluslararasi sozlegmeler ve protokoller ve tavsiye kararlarinin varligina ragmen
deniz kazalart olmaya devam etmektedir. Denizcilige bir biitiin olarak
bakildiginda; kaza riskini en aza indirebilmek, seyir emniyeti ve giivenligini
saglamak, insan yasami ve c¢evrenin korunmasim garvanti altina almak igin
yiirtirliikteki kural ve yénergelere uymak kadar, ge¢miste yasanan kaza ve
olumsuzluklardan ders ¢ikarmak gerekliliginin énemli oldugu goriilmektedir. Bu
calisma deniz kazalarimin analizine yeni bir soluk getirmek amaciyla, Functional
Resonance Analysis Model-Islevsel Birlestirme Analiz Modeli (FRAM)
yontemiyle ge¢miste yasanmis bir deniz kazasini analiz etmektedir. Normal
isleyislerin ~ (variables)  beklenmedik  birlesimlerinin/kombinasyonlarinin
(resonance) kazaya neden olabilecegi varsayimini esas alan FRAM yéntemi ile
yapilan bu ¢oziimlemeler, gemi kaza riskini azaltmada rehber niteliginde
olacaktir. Yapilan analiz kazamin olusmasinda etken olan degiskenliklerin
baghliklarimin lineer olmadigini, seyir yardimci cihazlarimin kaza riskini ortadan
kaldiramadigini, kazanin tek bir nedene degil bir¢ok nedenin bileskesinden ortaya
ctktigint ve kazamin onlenmesinde durumsal farkindaligin onemli bir rol
oynadigini ortaya koymustur.
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A CONTEMPORARY PERSPECTIVE ON THE ANALYSIS
OF MARITIME ACCIDENTS: AN ANALYSIS EXAMPLE
WITH FRAM METHOD

ABSTRACT

Nearly eighty percent of global transportation activities are performed
seaborne and this naturally causes an increase in maritime traffic. In spite of the
existence of the regulations and recommendations on navigation safety, safety of
life and environmental protection laid down by International Maritime
Organization (IMO) and presence of international conventions and protocols,
maritime accidents still continue to happen. Considering the whole maritime
world, in order to minimise risk of accident and to ensure navigation safety and
security, learning lessons from the past accidents is as important as abiding by the
rules and regulations in force. This study, with an effort to bring novelty to
analysis of maritime accidents, utilizes Functional Resonance Analysis Model
(FRAM) method to analyse a past maritime accident. FRAM method assumes that
accidents result from unexpected combinations (resonance) of normal
performance variability. Accident analyses performed by FRAM method will serve
as useful guidelines to minimise risk of maritime accidents. Analysis has shown
that variables causing the accident do not have a linear relation. Having all
necessary navigational aids on the bridge does not necessarily eliminate the risk
of accident. One other important finding is that a single substantial reason did not
cause the accident; on the contrary, it was caused by combination of reasons. The
study also makes a reference to situational awareness as it plays a great role in
preventing the accidents.

Keywords: Maritime Accident, Accident Prevention, Risk Analysis, FRAM Method
1. GIRIS

Deniz yolu ile tagima sundugu avantajlar ile giiniimiiz diinyasinda
en iist siradaki yerini korurken, kendisine 6zgii riskleri de beraberinde
getirmektedir (Baalisampang vd. 2018: 350). Bu riskler gergeklestiginde,
yasanan kaza/olay, ekonomik kayiplara, insanlarin yagamini yitirmesine
yol agmanin yan1 sira ¢evrenin kirlenmesine de neden olmaktadir (Zhang
ve Thai, 2016: 54). Olayn niteligine gore bu zararlardan biri, ikisi ya da
hepsi birden yasanabilmektedir. IMO’nun onciiliigiinde, konulan kurallar,
yapilan uluslararas1 sozlesmeler ve bunlara ilave olarak ulusal/yerel
diizenlemeler bu tiir kazalarin yasanmamasi igin gerekli olan rehberlik,
siirlama ve serbestlikleri ortaya koymaktadir (Hetherington vd. 2006:
401; O'Neil, 2003: 95). Ancak yapilan yasal diizenlemeler ve teknolojik
olanaklara ragmen deniz kazalari olmaya devam etmektedir (Baltic Sea
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Maritime Incidence Response Group (MIRG), 2017: 20; Celik vd. 2010:
18; Darbra ve Casal, 2004: 86; Eleftheria vd. 2016: 282; Roberts vd. 2012:
703). Uluslararasi Emniyet Yonetim Sistemi, denizde yapilacak her tiirli
operasyona birim bazinda standartlar getirerek olast kaza risklerini
azaltmay1 hedeflerken, ¢6ziime yonelik ana unsurlardan biri insan faktorii
olarak kalmaya devam etmektedir (Pennie vd. 2007: 3; Ugurlu vd. 2015:
758). Kuskusuz denizcilikle ilgili isleyislerde kaza riskini olusturan temel
etken sadece insan faktorii degildir. Denizcilik dogas geregi birgok farkli
bileseni bir araya getirdiginden, yapilacak bir ¢éziimleme ya da
degerlendirmede, miimkiin olan tiim faktorler dikkate alinmalidir.
Kazalarin 6nlenmesinde oncelikle kazalara neden olan etkenlerin dogru
tanimlanmas1 ve anlasilmast gerekir (Hollnagel, 2004: 1). Deniz
tasimaciliginda nihai karar1 veren birim insandir ancak iyi bir analiz i¢in
karara etken olan diger girdiler de - hava ve deniz durumu, deniz trafigi,
cografik yapi, teknik altyapi ve teknik aksakliklar, taginan yiikiin getirdigi
siirlandirmalar - dikkate alinmalidir (Senol ve Sahin, 2016: 70-71). Bu
nedenle denizcilikte gecmiste yasanan kazalardan ya da son anda
Onlenebilen yakin kazalar1 ¢ok yonlii inceleyerek onlardan ders ¢ikarmak,
gelecege yonelik almacak tedbir ve konulacak kurallarin dogru
sekillendirilmesi agisindan ¢ok 6nemlidir. Bu sayede insan, teknik techizat
ve ¢evreye iliskin tiim girdiler eksiksiz ele alinmig ve birbirleriyle etkileri
dogru degerlendirilmis olabilecektir. Boylelikle elde edilen sonuglara
paralel olarak muhtemel riskler dogru tespit edilebilecek ve Onleyici
tedbirlerin zamanli olarak alinmasina rehberlik edilebilecektir. Sonugcta,
gelecekte benzer nedenlerle benzer kazalarin tekrarlamasinin dnlenmesine,
insan yasaminin ve ¢evrenin korunmasina katki saglanabilecektir.

Deniz tagimaciliginda meydana gelen kazalarin risk analizi i¢in
kullanilan farkli yontemler mevcuttur (Kuzu vd. 2019: 128). IMO
tarafindan bir 6nlem teskil etmesi amaci ile risk degerlendirmesi ve
kontrolii igin The Formal Safety Assessment (FSA) yontemi Snerilmistir
(IMO, 2013). FSA risk degerlendirmesi gergeklestirmek icin nicel
(quantitative) ve nitel (qualitative) veya her ikisinin kombinasyonun
kullanilmasina olanak saglayan her tiirli verinin kullanimina izin
vermektedir. Her ne kadar FSA kullanimi yaygin olsa da (Kontovas ve
Psaraftis, 2009; Psarros vd. 2010), literatiirdeki bazi ¢alismalar FSA’nin
riskin genel bir gergevesini sunmadigi (Montewka vd. 2014: 77), riski
kesin olarak 6l¢emedigi (Merrick ve Van Dorp, 2006: 223), ve giivenilirlik
ve gegerliliginin olmadig1 (Goerlandt ve Kujala, 2011: 92) yoniinde
dezavantajlarinin  oldugunu vurgulamaktadir. Bu tiir eksikliklerin
tistesinden gelmek igin, hata-olay agaci analizi (Antdo ve Guedes Soares,
2006; Ronza vd. 2003) ve bayes aglart modeli (Antdo vd. 2008; Li vd.
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2014; Trucco vd. 2008; Yang vd. 2008; Zhang vd. 2013) gibi ¢esitli yeni
fikirler ve yontemler onerilmistir.

FRAM, klasik analizlerde yapildig1 gibi dogrudan kaza nedenini
arastirmak yerine, sistemin nasil isledigini anlamaya g¢aligir ve normal
isleyisi bozacak etkenler oldugunda kazanin 6nlenebilmesi i¢in esnekligin
nasil saglanacagin tespit edecek sonuclara ulasmaya calisir. Cogunlukla
havacilik sektoriinde kullanilmis olan FRAM yontemi (Carvalho, 2011,
Hollnagel vd. 2008; Sawaragi vd. 2006; Woltjer, 2008; Woltjer ve
Hollnagel, 2007) giiniimiizde artik diger sektorlerde de kullanilir duruma
gelmektedir (Belmonte vd. 2011; Patriarca vd. 2017). Elde edilen sonuglar,
FRAM yonteminin sistem islevlerinin teknoloji, insan ve organizasyon
baglaminda birbirleriyle etkilesimlerini anlamaya yardimci oldugunu
gostermistir. Bu nedenle bu yontem, baska sekilde fark edilemeyecek
risklerin tanimlanabilmesine yardimeci olmaktadir (Praetorius vd. 2015:
12).

Bu calismada izlenen FRAM analiz yontemi, mantifi geregi
(miimkiin oldugunca) olaya iliskin tiim degiskenleri icerecek sekilde
kullanilmakta ve aslinda birbirinden bagimsiz gibi goriinen bu
degiskenlerin arasindaki iliskiyi gostermeye c¢aligmaktadir. Tiirkceye
Islevsel Birlestirme Analiz Modeli olarak cevrilebilecek olan FRAM
yontemi denizcilik sektdriinde de son yillarda kullanilmaya baslanmigtir
(Lee ve Chung, 2018; Smith vd. 2018). Calisma kapsaminda bir kaza
ornegi se¢ilmis ve elde olan tiim veriler uygulanan modele giris degiskeni
olarak atanmistir. Niteliksel bir analiz yontemi olan FRAM f{izerinden
kazalara yol agan ve birbirinden bagimsiz gibi goriinen temel unsurlar
tespit edilmeye calisilmistir. Takip eden bolimlerde FRAM ydnteminin
isleyis mantigindan s6z edilecek, secilen kazaya iliskin 0zet bilgi
sunulacak ve uygulamaya iliskin model sunulacaktir.

Deniz kazalarinin incelemesine farkli bir bakig getiren bu yontem,
kazay1 olusturan ve birbirinden bagimsiz gibi goriinen elementlerin daha
iyi anlagilmasina ve gelecekte yasanabilecek olasi kazalara Onlem
almabilecek bulgular tespit etmeye katki saglayabilecektir.

2. FRAM YONTEMI VE YAKLASIMI

FRAM, karmasik sistemleri kaza analizi maksadiyla modellemekte
kullanilan sistematik bir gergeveyi tanmimlamaktadir (Carvalho, 2011:
1482). FRAM teknigini benzer diger yeni tekniklerde oldugu gibi, klasik
kaza analizlerinden ayiran temel nokta; analiz sonrasi elde edilen

0S-72



Deniz Kazalarimin Coziimlenmesine... DENIZCILIK FAKULTESI DERGISI

bulgularin, ilgili sistemi daha esnek?® (resilient) kilmak iizere yeniden
tasarlamaya katkida bulunmay1 hedefliyor olmasidir. Diger bir ifadeyle,
yapilan analiz sonrasinda, ¢Oziimlemeye tabi tutulan sistemin
degiskenligini azaltmak, emniyetini artirmak ve beklenmedik olaylara
kars1 esnekligini artiracak tavsiyeler liretilebilmektedir.

Kullanilmakta olan birgok kaza inceleme yontemi, incelenmekte
olan sistemin anlamli elemanlara (bilesen ve olay) ayristirilabilecegini
temel varsayim olarak kullanir. Bu yaklasimlarda, incelenen her eleman iki
sonucludur (dogru/yanlis ve ¢alisma/bozulma), her elemanin hata yapma
olasilig1 bireysel olarak analiz edilebilir veya agiklanabilir, olay akisi
onceden belirlenmistir ya da degismezdir. Bu elemanlarin bir
kombinasyonu olustugunda, bu durum ise lineer (sonug c¢ikarilabilir ve
karsilikli etkilesmeyen) olarak tanimlanir, icerik/kosullarin etkisi sinirlidir
ve sayisal olarak ifade edilebilir (Carvalho, 2011: 1484). FRAM ise normal
isleyislerin (variables) beklenmedik birlesimlerinin/ kombinasyonlariin
(resonance) kazaya neden olabilecegi varsayimini esas alir. Bu nedenle de
Tiirkce’deki karsiligini Islevsel Birlestirme Analiz Modeli olarak ¢evirmek
yerinde olacaktir. Bu bakisa gore kazalar sistemin islevlerinin izlenmesi
ve sistemin bilesenleri arasindaki degiskenligin (etkilesimin) azaltilmas1
yoluyla Onlenebilir, emniyet ise gelecekteki muhtemel olaylarin siirekli
Ongoriillmesi yetenegine sahip olmay1 gerektirir. Yani, zarar verici riskler
sosyo-teknik ortamin normal etkilesimlerinin kombinasyonundan dogar
(Tian vd. 2016: 41). FRAM bu nedenle, gelecegin, giiniimiizdeki
karakteristik degiskenlikleri dikkate alarak anlagilabilecegini esas alir.

FRAM, karmasik sistemleri nasil yapilandiklarindan ¢ok yaptiklar
islevler iizerinden tanimlar. Bu bakisla FRAM, lineer olmayan
bagimliliklar1 ve sistem islevlerinin degiskenliklerinin performansini
modelleyerek sistem islevlerinin dinamiklerini ve bunlarin arasindaki
etkilesimi ele alir. FRAM dort prensibi esas alir (Hollnagel, 2012: 22):

1. Basari ve basarisizhigin denkligi prensibi esnek miihendislik

gorlisine dayanir. Buna gore basarisizliklar, sistemin normal

iglevlerinin  basarisizligt  olarak degil, gercek diinyanin
karmasikligina adapte olmak i¢in gerekenlerin ters yiiziinii temsil
eder. Basari, organizasyonlarin, gruplarin ve bireylerin riskleri ve

3 Burada esnek, Ingilizce resilient kelimesinin karsiligi olarak kullanilmistir. Bu terim Resilience
Engineering terminolojisinde énemli bir yer tutar. Esneklik Mithendisligi olarak ¢evrilebilecek olan bu
kavram, bir sistemde olusabilecek bir degisiklik ya da diizensizligin oOncesinde, siiresince ve
sonrasinda, beklenen ya da beklenmeyen kosullarda, sistemin istenen faaliyetlerini kesintisiz
siirdiirebilmesini saglayan yapisal yetenegi olarak tanimlanabilir. FRAM ile yapilan ¢6ziimlemeler de
ortaya ¢ikardigi sonuclarin bu hedefe yoneltilecek nitelikte olmasini amaglamaktadir ve esneklik
kavrami FRAM yonteminde 6nemli bir yer olusturur. Resilience Engineering hakkinda detayl bilgi
icin bakimz: (Hollnagel, 2006). Ayrica bakiniz: (Patriarca vd. 2018: 79).
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kritik durumlar1 6ngérme, zamaninda tanimlama ve gerekli tedbiri
alma yeteneklerine baglidir. Basarisizlik ise bir sistem bileseninin (
insan ya da teknik) normal islevini yapamamasina degil, bu
yetenegin gegici ya da kalici olarak yokluguna baglhdir.

2. Tahmini ayarlama prensibine gore sistemler o denli karmasiktir
ki calisma durumlar1 her zaman yeterince belirlenemez, bu yiizden
de oOnceden kestirilemezler. Isleyisler ve araclar coklu ve
muhtemelen catigsan hedeflere ulagsmaya uyum saglayamazsa, sadece
birkag gorev - 0 da miimkiin olursa- basarili olarak tamamlanabilir.
Bu da performans degiskenliginin hem normal hem de gerekli
oldugu anlamina gelir.

3. Olusma/meydana gelme prensibi, normal performans
degiskenliginin nadiren kazanin, hatta bir arizanin tek nedeni
olabilecek kadar biiyiik oldugunu sodyler. Buna karsin birden fazla
islevin degiskenligi, beklenmedik sekilde birleserek oransiz
biiyiikliikte bir sonug iiretebilir ve boylelikle lineer olmayan bir etki
dogurabilir. Hem basarisizliklar hem de normal performans, sonug
olmaktan ziyade, olusan/meydana gelen olaylardir. Ciinkii her ikisi
de (basarisizlik ve normal performans) sadece belirli bir bilesenin
ya da parcanin isleyisi veya islemeyisi ile izah edilemez.

4. Islevsel birlesme (resonance) prensibi, birden fazla islevin
degiskenliginin birbiriyle birleserek, fonksiyonlardan birinin normal
sinirlarini agsmasina neden olabilecegini sOyler. Bdyle sonuglar,
tanimlanabilir ve sayilabilir neden-sonug iligkisinden ziyade,
birbiriyle sikica birlesmis sonuglar olarak sisteme yayilabilir. Bu,
normal iglevlerin degiskenliklerinin birlesimi (resonance), yani
islevsel birlesim olarak tanimlanabilir. Birlesim (resonance)
benzetimi, bunun dinamik bir fenomen oldugunu, tesadiifi/siradan
baglantilarin basit bir kombinasyonu olmadigimi1 vurgulamak i¢in
kullanilmaktadir. Eger bir dizi islevin degiskenligi, bazi islevlerin
degiskenligini beklenen simirlarin  Gtesine tasiyacak sekilde
birlesebilirse, sonug bir kaza olabilecektir.

FRAM bir model olarak islevsel birlesmenin dinamikligine ve lineer
olmamasina vurgu yaparken, ayni zamanda bunun rasgele olmadigini da
vurgulamaktadir. FRAM, bu nedenle bir yontem olarak ise, kazalarin
anlagilmasi ve Onlenmesi igin islevsel birlesimin analizini ve
ongoriilmesini destekler. FRAM kullanarak bir analiz yapmanin temel
adimlart ~ soyledir:  Modellemenin  amacimi  tanmimlaym  (risk
degerlendirmesi) ve analiz edilecek hedefin durumunu ya da senaryoyu
tarif edin. Sistemin ana islevlerini belirleyin ve her bir islevi alt1 temel
parametre (Girdi, Cikt1, Zaman, Kontrol, Onkosul ve Kaynaklar) {izerinden
tammlayin (Carvalho, 2011: 1484). Sekil 1 FRAM ile yapilacak olan bir
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modellemede kullanilacak olan alti parametreyi igeren temel hiicrenin
kurgusunu gostermektedir.

Z (Zaman) K (KO“trOl)

Faaliyet

G (Girdi) veya C (Cikt1)
islevel
O (Onkosullar) K (Kaynaklar)

Sekil 1: FRAM Temel Hiicresi

Temel hiicrede:

e Girdi (input) hareketi tetikleyen ve doniistiiren ya da sonucu
olusturan ve onceki islevlerle bagi kuran birimdir.

e Zaman (Time available) bir kisit olabilecegi gibi, 6zel bir kaynak
olarak da gortilebilir.

e Kontrol (Control) eylemle bagli ani kontrol elemanidir. Bir islevi
yonetir ya da ayarlar; planlar, prosediirler, kilavuzlar, otomatik
kontrol sistemleri veya diger islevler bu kapsamda olabilir.

e  Cikt1 (Output) bir islev ya da eylem tarafindan iiretilir, alt islevlerle
bagi kurar.

e Onkosullar (Preconditions) sistemin bir islevi gerceklestirmeden
once yerine getirmesi gereken kosullardir, sonucu etkileyen
baglamsal elemanlaridir.

o Kaynaklar (Resources) bir islev tarafindan girigi islemek igin
gerek duyulan ya da tiiketilen o anda elde mevcut olan kaynaklarin
seviyesini ifade eder.

e Takip eden boliimde 6rnek bir kazaya iliskin FRAM temel hiicresi
esas alinarak yapilan modelleme ve ¢oziimleme sunulmustur.
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3. FRAM ANALIZ YONTEMi KULLANILARAK ORNEK
BiR DENiZ KAZASININ iINCELEMESI

3.1. Ornek Kaza Tanim

Modelleme, iki geminin catismasini igeren bir kaza secilerek
yapilmistir. Catisma olay1, 20 Ekim 2011 tarihinde Arnavutluk Durres
Limani agiklarinda ger¢eklesmis olan, Tiirk bayrakli M/F Ankara ile Malta
bayrakli M/V Reina 1 gemilerinin catistigi kazadir.

Tirk Bayrakli Ankara Feribotu, Arnavutluk/Durres Limaninda
yiiklemesini tamamlamasina miiteakip 19 Ekim 2011 tarihinde saat
23:05’de Italya’nin Bari Limanina dogru 267 rotas: ile toplamda sekiz saat
stirecek olan seyrine baglamigtir. Kopriilistiinde vardiyasinda gemi kaptani
ve gozcl olarak usta gemici bulunmaktadir.

13 Ekim 2011 tarihinde saat 00:05°de seferine baslamis olan Malta
Bayrakli Reina 1 isimli gemi ise, kuzeyli bir rota ile seyrine devam
etmektedir. Kopriilistii vardiyasinda ikinci zabit ve gozcili olarak usta
gemici bulunmaktadir.

Ankara Feribotu kaptani saat 00:20°de radar vasitasi ile iskele bag
omuzlugunda, 8,5 deniz mili mesafedeki bir geminin varligini tespit etmis
ve radar ekrani tizerinde degisken mesafe halkasi (VRM) ile elektronik
kerteriz hattt (EBL) 6zelliklerini kullanarak s6z konusu gemiyi izlemeye
baslamustir.

Saat 00:40’da yaklasik 2,5 deniz mili mesafede iken Reina 1 gemisi
vardiya zabiti, telsiz araciligi ile Ankara Feribotu kaptaniyla temasa
gecmis ve mevcut rotalarin catigma riski yaratmasindan dolay1 kendi
rotasin1 bir miktar sancaga alarak Ankara’nin ki¢ tarafindan ge¢mek
niyetinde oldugunu bildirmistir. Ankara Feribotu kaptani ise cevaben,
kendi gemisinin zaten yeterince siiratli oldugunu, Reina 1 gemisinin bu tarz
bir manevra yapmak yerine, rotasin1 biraz iskeleye almasinin rahat bir
gecis saglamak igin yeterli oldugunu bildirmistir. Karsilikli olarak Reina 1
tarafindan iskele tarafa yapilacak kiiciik bir rota degisikligi konusunda
mutabik kalinmistir.

Yapilan telsiz goriismesi sonrasinda Ankara Feribotu hizini ve

rotasin1 korumaya devam etmis, Reina 1 gemisi ise iskele tarafa yaklasik
5-6 derecelik bir rota degisikligi yapmustir.
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Saat 00:49’da, gemiler arasinda sadece 1-2 gomina mesafe kalmig
iken Reina 1 vardiya zabiti tarafindan Ankara Feribotuna yeniden ¢agri
yapilmis ve Ankara’nin ¢ok yakin gectigi belirtilip niyetinin ne oldugu
sorulmus, ancak yapilan bu c¢agridan ¢ok kisa bir siire sonra, aradaki
mesafenin yetersizligi nedeni ile gemiler c¢atismadan kaginmay1
saglayacak manevray1 yapamamis ve Durres Limanindan yaklasik olarak
19 deniz mili mesafede ¢atisma gerceklesmistir.

Kaza neticesinde, M/V Reina tamamen batmis, Ankara Feribotunun
bas tarafinda hafif hasar olugsmustur. Kaza herhangi bir ¢evre kirliligine
sebep olmazken Reina 1 gemisi personelinden 8 denizci kaybolmustur.
Gece yarist gergeklesen kaza sirasinda hava ve deniz kosullar sakindir,
gemilerin personelinin kayda deger yorgunlugu bulunmamaktadir ve her
iki gemide de teknik aksaklik veya cihaz arizasi yoktur. Kaza gemilerin
birbirlerine yaklagik 90 derecelik ag1 ile seyrettikleri durumda olmustur.
Iki gemi arasinda gecise iliskin mutabakat telsiz iizerinden yapilan
muhabere ile yapilmistir. Ancak buna ragmen, gerek kural ihlali, gerekse
de durumsal farkindalik, algida hata ve muhataplarin farkli riitbe ve
tecriibeye sahip olmasi gibi nedenlerle kaza kaginilmaz hale gelmistir.
Kazaya ve yapilan hatalara iliskin detayli bilgiler (Kaza Arastirma ve
Inceleme Kurulu, 2012) asagida FRAM ile yapilan modellemede detayli
olarak verilmistir.

3.2. FRAM Sistem Islevsellerinin Belirlenmesi

FRAM yontemi ile kaza analizi sonucunda M/F Ankara ile M/V
Reina 1 gemilerinin ¢atigsmasina iliskin kazanin temel sistem islevselleri
belirlenmistir. Sekil 2’de islevsellerin birbirleriyle olan baglantilar
goriilmektedir. Tablo 1 ise her bir islevlerin 6 ana parametresini iceren
FRAM modiiliinii vermektedir.
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F2: Gemiler
arasindaki
telsiz
haberlesmesi

F3:Reina 1
gemisinin
manevrasi

F4: Yeniden
telsiz
gorismesinin
saglanmasi

Fé6: Catisma
sonrasi

Sekil 2: Kazanin FRAM Yoéntemi Ile Analizi
3.3. Her Bir Islev Performansinin Degiskenligi

Her bir islev, normal kosullardan sapabilmesi yoniiyle birbirinden
bagimsiz olarak ele almmustir. Boylelikle degiskenliklerin olast
kombinasyonlar1 (bilesimi) takip eden adimlarda tespit edilebilmistir.
Yukarida tanimlanan islevler esas alinarak, her bir islevin tiim olasi
degiskenlikleri daha detayli olarak incelenmis ve Tablo 2’de gosterilmistir.

Islev 1°de yer alan degiskenlerde usta gemicinin yeterli gozciiliik
yaptig1 ve gemiyi erken fark edip (11DO) gemi kaptanina raporlamasi s6z
konusudur. Ankara Feribotu gozciiniin uyarisi ile Reina-1 gemisini
radarda tespit edip radarin VRM ve EBL ozelliklerini kullanarak takip
etmeye baslamig ancak radarin Elektronik Radar Plotlama Destegi (ARPA)
ozelliklerini  kullanmayarak kopriiistii  seyir yardimcilarini  etkin
kullanamanmugtir (11D4). Bununla birlikte, Ankara Feribotu kaptaninin
radardan etkin bir sekilde yararlanmamas1 ve elde ettigi bilgiler 1s181inda
catisma riskinin oldugunu fark edememesi durumsal farkindalik diizeyinin
yetersiz oldugunu (11D6) gostermektedir.
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Radarda gemiler birbirini 6nceden fark etmesine ragmen gemiler
arasindaki mesafe 2.5 deniz mili iken gergeklesen ilk telsiz haberlesmesine
kadar (islevsel 2) gemilerde herhangi bir rota ve hiz degisikligi olmamustir.
Oysaki, Reina-1 gemisi DCOT Kural 15 #e gore yol vermekle yiikiimlii
gemi olup DCOT Kural 16 Shiikiimlerine uygun “erken ve belirgin bir
manevra” yapmamustir (I2D1). Bununla birlikte, Ankara Feribotu da
Reina-1 gemisinin erken ve belirgin manevra yapmadigini gozlemledigi
halde herhangi bir catismadan sakinma manevrasi yapmamis olup DCOT
Kural 17 ®ye uygun davranmamustir (12D3).

Reina-1 gemisinin Ankara feribotu ile yaptigi goriisme neticesinde
yapmasi gereken manevraya yonelik tereddiit yasadigi goriilmiistir
(I2D4). Ankara Feribotu birbirlerine neredeyse dik bir ac1 ile seyir halinde
olduklar1 halde Reina-1 gemisinin kendi rotasina paralel seyrettigi
yoniinde yanlis bir algi icindedir (12D6). Bu durum ayni zamanda Ankara
feribotunun goz ile izleme yapmadigini da gostermektedir (12D9).

Islevsel 3’de Reina-1 gemisinin manevra konusunda tereddiide
diistiigii halde gemi kaptanin1 kpriiiistiine ¢agirmadig (13D1) ve Reina-1
gemisi Oncesinde rotasini sancak tarafa dogru alma niyetindeyken telsiz
goriigmesine istinaden rotasimi iskele tarafa alarak yanliy manevrada
bulundugu (13D3) degiskenleri rol oynamustir. Ayrica Ankara Feribotu da
kendi gemisinin siiratli gemi olmasi 6zelligine asir1 6zgiiven duyarak karar
vermistir (13D4).

Son olarak yeniden telsiz gériismesinin saglanmasi islevselinde
(islevsel 4) Ankara feribotunun diimeninin otopilotta olmasi (I4D0) ve

4 Uluslararas1 Denizde Catismayir Onleme Tiiziigii (DCOT), Kural 15 / Aykirt Gegis basligi altinda
“Kuvvetle yiiriitiilen iki teknenin ¢atigma tehlikesi doguracak sekilde birbirini aykir olarak gegmeleri
halinde, diger tekneyi sancak tarafindan géren tekne onun yolundan gikacak kosullar elverdigi takdirde
digerinin pruvasindan gegmekten kagmacaktir.”

SDCOT, Kural 16 / Yol Veren Teknenin Davranisi bashgr altinda “Diger bir tekneye yol vermekle
yiikiimlii olan tekne iyice neta olmak iizere, olanagi kadar erken ve belirgin manevra yapacaktir.”
ifadeleri yer almaktadir.

8 DCOT, Kural 17/ Yol Verilen Teknenin Davranisi baslhigi altinda:

“a) (i) Iki tekneden biri digerinin yolundan ¢tkmak zorunlulugunda bulundugu yerlerde digeri kendi
rotasini ve hizini koruyacaktir.

(ii) Bu kurallar uyarinca yol vermesi gereken teknenin uygun manevra yapmadigr goriiliir goriilmez,
manevra yapmakla yiikiimlii olmayan tekne catismayi sadece kendi manevrasi ile 6nlemek lizere
harekete gegebilir.

(b) (ii) Rotasin1 ve hizin1 muhafaza etmesi gereken tekne, herhangi bir sebepten dolay1, sadece yol
vermesi gereken teknenin yapacagi manevra ile ¢atismanin 6niine gecilemiyecek kadar kendisini yakin
bulursa, ¢atismay1 6nlemeye yardimci olacak en iyi hareketi yapacaktir.

(c) Bir aykir1 gecis durumunda, diger kuvvetle yiiriitiilen bir tekne ile ¢atismay1 6nlemek iizere, bu
Kuralin (a) (ii) sayili alt paragrafi uyarinca manevra yapan kuvvetle yuriitillen bir tekne, olaym
kosullar1 elverdigi takdirde, kendi iskele tarafindan gordiigii bir tekne igin rotasmni iskelesine alarak
degistirmeyecektir.” hitkkiimleri yer almaktadir.
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catisma islevselinde ise Catigmadan kaginmayi saglayacak manevranin
yapilamamasi (I5D0) degiskenlerinin kombinasyonu sonucu iki gemi
arasindaki ¢atisma kag¢inilmaz hale gelmistir.

3.4. Emniyet Kisitlamalan

Emniyet kisitlamalar1 genellikle sistemin isleyisinin ihtiyaclarindan
tiretilir ve sistemin istenmeyen sekilde davranmasia neden olabilecek
islev performansi (ya da performans kombinasyonlari) olarak gosterilirler.
Kazanin olus seklinin agiklamasina dayanarak, birgok faktdriin bilesimi
iki geminin ¢atismasina katkida bulunmustur. Faktorlerden sadece bir ya
da ikisinin kazaya neden olamayacagi genel olarak kabul gérmiistiir. Bu
nedenle, bu kazadan Ogrenilen emniyet kisitlamasi, bu faktorlerin
bilesimine ulagmamak gerekliligidir.
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Tablo 2: Her Bir Islev Performansimin Degiskenligi

Islev Degisken Tanim

i1 11D0 Usta gemicinin gemiyi erken fark etmesi
11D1 Usta gemicinin gemiyi geg¢ fark etmesi
11D2 Usta gemicinin gemiyi fark etmemesi
11D3 Kopriiiistii seyir yardimeilarinin etkin kullanilmasi
11D4 Kopriiiistii seyir yardimcilariin etkin kullanilmasi
11D5 Yeterli durumsal farkindalik diizeyi
11D6 Yetersiz durumsal farkindalik diizeyi
i2 DO Reina 1 gemisinin erken ve belirgin manevra
yapmast
DI Reina 1 gemisinin erken ve belirgin manevra
yapmamasl
D2 Yol Verilen Teknenin Davranisinin tiiziige uygun
olmasi
D3 Yol Verilen Teknenin Davranisinin tiiziige uygun
olmamasi
12D4 Reina 1 gemisinin manevrasinda tereddiide diismesi
. Reina 1 gemisinin manevrasinda tereddiide
12D5 N .
diismemesi
D6 Ankara Feribotunun Reina 1 gemisinin rotasi
hakkinda yanlis bir alg1 i¢inde olmasi
D7 Ankara Feribotunun Reina 1 gemisinin rotasina
yonelik durumsal farkindaliginin yiiksek olmasi
12D8 G0z ile izleme yapilmasi
12D9 G0z ile izleme yapilmamasi
. . Reina 1 gemisi vardiya zabitinin tereddiide
I3 13D0 e A <
distiigiinde kaptani kopriiiistiine cagirmasi
. Reina 1 gemisi vardiya zabitinin tereddiide
I3D1 e o an <
distiigiinde kaptani kopriiiistiine cagirmamasi
13D2 Reina-1 gemisinin dogru manevra yapmasi
13D3 Reina-1 gemisinin yanlis manevra yapmasi
. . Ankara Feribotunun gemisinin 6zelliklerine asirt
14 13D4 . .
Ozgiiven duyarak karar vermesi
14D0 Ankara Feribotunun diimeninin otopilotta olmasi
14D1 Ankara Feribotunun diimeninin elde olmasi
is i5D0 Catismadan kagmmay1 saglayacak manevranin
yapilamamasi
i5D1 Catismadan kag¢inmayr saglayacak manevranin

yapilmasi
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4. SONUC

FRAM yontemi ile yapilan bu kaza incelemesinde goriilmektedir ki
toplamina seyir emniyeti ya da emniyetli seyir diyebilecegimiz sistemde
(gemi kaptani, vardiya zabiti, seyir yardimcilari, DCOT kurallarinin
uygulanmasi vb.) islev gorenlerin degiskenliginin beklenmedik birlesimi
kazaya neden olmustur. Sistemi olusturan degiskenler (- ki bunlar; seyir
cihazlari, gemi 6zellikleri, insan ve is tecriibesi, muhabere, seyre iliskin
kurallar, sirket politikalari, hava ve deniz kosullar1 vb. olarak siralanabilir.)
kazanin olusumuyla ilgisi olmasi durumunda ¢6ziimlemeye dahil
edilmistir.

Coziimlemenin sonunda FRAM’m esas aldigi gibi, kazanin
olugsmasinda etken olan degiskenliklerin bagliliklarinin lineer olmadig
goriilmektedir. Baska bir degisle, kazanin olusumunda 6rnegin, denizcinin
tecriibesinin fazla olmasinin kaza riskini azaltmasi, ya da tam tersi olacak
sekilde dogrudan ve sayilabilir bir iligki yoktur. Benzer sekilde, seyir
yardimei cihazlarinin (ARPA ve bu durumda telsiz vb.) donatilmis olmasi
kaza riskini yok etmemekte, hatta bu degiskenlerin beklenmedik kullanimi
kazaya dogrudan neden olabilmektedir. FRAM yonteminin genel
prensipleri agisindan bakildiginda ise ¢oziimlemede tespit edilen hususlar
sunlardir:

e Basar1 ve basarisizligin denkligi prensibi, basarisizligi bir sistem
bileseninin (insan ya da teknik) normal islevini yapamamasina
degil, bu yetenegin gecici ya da kalici olarak yokluguna
baglamaktadir. Kaza incelemesinde goriilmektedir ki aslinda
Ankara feribotu kaptani normal iglevlerini yerine getiren yetkin bir
denizcidir. Ama kazaya neden olan siirecte bu yetkinligini gecici
olarak kullanamamustir.

e Tahmini ayarlama prensibine gore sistemler o denli karmasiktir ki
¢alisma durumlart her zaman yeterince belirlenemez, bu yiizden de
onceden kestirilemezler. Kaza olusumuna bakildiginda Ankara
feribotunun kaptaninin durumsal farkindaliginin o an i¢in diisiik
olmasi ve Ozgiiveninin asirtya kagmasi dnceden kestirilemez bir
durumdur. Kaptanin asir1 6zgiiveni zabitin kendi algisina degil
kidemliye uymasi, DCOT baska tiirlii diyor olsa da farkl
davranmasi buna bir 6érnek olusturmustur.

e Olusma/meydana gelme  prensibi normal  performans
degiskenliginin nadiren kazanin, hatta bir arizanin tek nedeni
olabilecek kadar biiyiik oldugunu soyler. Buna karsin birden fazla
islevin degiskenligi, beklenmedik sekilde birleserek oransiz
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biiyiikliikte bir sonug liretebilir ve boylelikle lineer olmayan bir
etki dogurabilir. Kazanin olusumuna bakildiginda, kazanin tek
basina ne Ankara feribotunun kaptaninin, ne de Reina-1’in vardiya
zabitinin bireysel hatalar yiiziinden olmadig1 goriilmektedir.

e Islevsel birlesme (resonance) prensibi, birden fazla islevin
degiskenliginin birbiriyle birleserek, fonksiyonlardan birinin
normal simirlarin1 agsmasina neden olabilecegini soyler. Eger bir
dizi islevin degiskenligi, bazi islevlerin degiskenligini beklenen
sinirlarin Gtesine tasiyacak sekilde birlesebilirse, sonug bir kaza
olabilecektir. Nitekim kaza analizi gostermistir ki, Reina-1 gemisi
vardiya zabitinin islevi; kendi dogru algisi, kopriiiistii cihazlarinin
varligi, DCOT kurallarim biliyor olmasi ve dogru manevrayi
Ongbérmiis olmasmma ragmen, Ankara feribotunun kaptaninin
tavsiyesiyle (ki bu tavsiye islev performansiin degismesidir)
kendi siirlarinin normal seviyesi iistiine ¢ikmustir. Bu yiizden
kendi dogru algisina uymayarak manevray1 yapmamis ve sonugta
da kaza meydana gelmistir.

Sonug olarak, FRAM yo&ntemi ile yapilan bu kaza analizinden,
gelecekte olabilecek muhtemel insan hatalarina 6nlem olusturabilecek
dersler ¢ikarmak miimkiindiir. Bir kazanin 6nlenmesinde sistemin esnek
yapisl, yani hatalara ragmen biitiinliigiinii koruyabilmesi kadar, olasi insan
hatalarinin en aza indirilmesi de 6nem tagimaktadir. Boylelikle sistemin
degiskenligini azaltmak, emniyetini yiikseltmek ve beklenmedik olaylara
kars1 esnekligini artiracak tedbirler tiretmek miimkiin olabilecektir. Konu
seyir emniyeti oldugunda birincil etkenin insan faktérii oldugu
goriilmektedir. Bu nedenle de egitim en yiiksek onceligi almaktadir. Konu
iizerinde alinacak en temel tedbir, seyre iliskin temel/tazeleme egitimlerine
bireylerin durumsal farkindaligini yiikseltecek unsurlarin ilave edilmesi ve
smnanmasi olacaktir. Bu kapsamda, bireylerin yetkinligini artiracak
uygulamali egitimler yapilmali ve algilarina giivenen ve cihazlar1 uygun
kullanan  kisinin  kararin1  tereddiitsiz  uygulamasi  gerektigini
vurgulanmalidir.
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OZET

Bu aragtirmanmin amaci, Aliaga limanlar bolgesinde yer alan bir limanda,
operasyon sirasinda meydana gelen giiriiltiiniin siddet seviyelerinin hesaplanmasi
ve buna bagh giiriiltii yogunluk haritalarimin olusturulmasidir. Bu kapsamda,
giiriiltii yogunluk haritasimin olusturulmast igin, liman idari simirlart igerisinde
ver alan tiim birimlerde gerceklestirilen operasyonlardaki giiriltii ol¢timlerini
yvapabilmek amaciyla 8 ayri olgiim istasyonu belirlenmistir. Giiriiltii seviyelerine
ait veriler, kalibrasyonu yapilmis SL-814 marka giiriiltii seviyesi 6l¢tim cihazt ile
elde edilmistir. Veriler, 10.06.2019 tarihinde liman icerisinde belirlenen o6l¢iim
istasyonlarinda giinde 3 defa (10:00-12:00/13:00-15:00/15:00-17:00) élgiim
yvapilarak elde edilmistir. Olgiim sonucu bulunan giiriiltii degerleri ile
istasyonlarin koordinatlart ARCGIS 10.4.1 Desktop yazilimina girilerek yogunluk
haritalart olusturulmustur. Sonug olarak, en yiiksek giiriiltii degerleri operasyon
yogunluguna bagl olarak Rihtim A ve CFS bélgelerinde 6gle vakitlerinde (13:00-
15:00) él¢iilmiistiir. Bu arastirmada elde edilen sonuglarin sonraki ¢calismalarda
daha uzun bir periyot kapsaminda yapilacak olciimler ile genisletilerek bélgede
gliriiltii diizeylerine yonelik haritalarin olusturulmasi ve bélgedeki diger tesislerde
de benzer dlgiimlerin  yapuarak giiriiltii  diizeylerinin  karsilastirilmast
onerilmektedir.

Anahtar Sozciikler: Liman girilti Kirliligi, Giirilti haritalama, Giiriiltii
kaynaklari, Cografi Bilgi Sistemleri, Ters mesafe agwrlikli yontem.
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EVALUATION AND MAPPING OF PORT NOISE
POLLUTION USING GEOGRAPHICAL INFORMATION
SYSTEMS

ABSTRACT

The aim of this study is to calculate the intensity levels of noise generated
during operation in a port located in Aliaga region and to create noise density
map. In this context, a total of 8 measuring stations have been determined in order
to calculate noise levels of each operation performed in all units within the port
area. The noise levels were measured with calibrated SL-814 type decibel meter.
The research data were obtained by measuring 3 times a day (10: 00-12: 00/13:
00-15: 00/15: 00-17: 00) determined in the port at the measurement stations on
10.06.2019. The calculations through the measurement and the coordinates of the
stations were put into the ARCGIS Desktop software version 10.4.1 and density
maps were created. As a result, it is seen that the highest noise values are
measured at noon (13: 00-15: 00) in the quay A and CFS regions due to the
increase in operational intensity. It is recommended that the results of this
research will be expanded with measurements to be made within a longer period
in the future studies, to create a map for noise levels in the region and to compare
the noise levels by making similar measurements in other facilities in the region.

Keywords: Port Noise Pollution, Noise Mapping, Noise sources, Geographical
Information System, IDW-Inverse Distance Weighted.

1. GIRIS

Girdlti kirliligi, son zamanlarda kentsel alanlarda yasam Kalitesini
diisiiren ve insan sagligin fiziksel, psikolojik ve mental agidan olumsuz
derecede etkileyen en biiyliik c¢evre sorunlarindan biri olarak kabul
edilmektedir (Basner vd. 2014; Sygna vd. 2014). Sanayilesme, kentlesme
ve diger iletisim ve ulastirma sistemlerindeki hizl artis nedeniyle, giiriiltii
kirliligi yillar icinde rahatsiz edici bir seviyeye ulasmistir (Bernardini vd.
2019; Morova vd. 2010). Calisma performansinin verimini diisiiren ve
insan sagligin1 biiylik olgiide etkileyen giiriiltii kaynaklar1 bugiin biitiin
gelismis iilkelerde arastirma konusu olmus ve eylem planlari gelistirilerek
kirliligi azaltici 6nlemler alinmaya baslanmistir (Licitra vd. 2012). Avrupa
Birligi, niifusun yiiksek giiriiltli seviyelerine maruz kalmasini 6nlemek igin
ortak bir yaklagim tanimlamak amaciyla giiriiltii kaynaklarinin tespit
edilmesi ve kirliligin haritalandirilmas ile ilgili 2002/49/EC say1li eylem
plamini yiiriirliige koymustur. Ulkemizde ise ilk kez 1986 yilinda Cevre
kanunu kapsaminda yer alan giiriiltii kirliligi, 2010 y1linda Avrupa Birligi
mevzuatina  uygun hale  getirilerek  “Cevresel  Giiriiltiiniin
Degerlendirilmesi ve Yonetimi” yonetmeligi olarak yenilenmistir
(Paschalidou vd. 2019; Ongel ve Sezgin, 2017).
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Gliniimiizde sanayilesmenin ilerlemesi ve tasimaciliga yonelik
stirekli artan taleple birlikte, endiistriyel alanlarda giiriiltii kirliliginin
arastirilmaya acik bir ¢evre sorunu olmasina sebebiyet vermistir (Santos
vd. 2008). Kargo tiirlerinin g¢esitliligi, saha igerisinde yliriitiilen lojistik
faaliyetler, iiriin ve hizmetlerin degiskenligi, kara ve deniz arag trafiginin
yogun olarak kullanimu, ilgili altyapinin fiziki etkileri gibi faktorler liman
cevresinde giiriilti kaynagi olusmasina neden olmaktadir (NoMePorts,
2008). Bu nedenle bir¢ok liman yetkilisi i¢in giirtiltii kirliligi giderek daha
onemli bir ¢evre sorunu haline gelmistir.

Liman giiriiltii yonetiminin eksiksiz ve siirdiiriilebilir bir sekilde
yOnetimi i¢in, yeni algoritma ve yontemler gelistirilmekte ve liman i¢ ve
dis sahalarinin giiriiltii haritalamasi yapilmaktadir (Schenone vd. 2014).
Olusturulan liman giirtiltii haritalar, giiriiltii etkisini en aza indirgemek i¢in
eylem planlar1 gelistirmekle birlikte liman alani disinda kalan yeni
kurulacak yerlesimler igin ise giiriiltii tahminlemesi yaparak bir karar
destek mekanizmasi olusturmaktadir (Merk, 2013).

Cevresel giirliltiiniin tanimlamasinda kullanilan ve zararli etkiyi
birim olarak ifade eden giiriiltii esik degerleri (Leg), limanlar (endiistriyel
alan siniflan igerisinde) i¢in giindiiz, aksam ve gece degerleri olarak ayri
ayrt  “Cevresel  Giriltiinlin  Degerlendirilmesi  ve  Ydnetimi”
yonetmeliginde belirtilmistir. Bu yonetmeligin 21. maddesinde su yollar1
icin ¢evresel giiriiltii kriterleri kapsaminda limanlar Lgingi. degeri 65 dB,
Laksam 60 dBA Ve Lgece 55 dBA sinir degerlerini asamayacagi ve bu esik
degerlerin giindiiz operasyon yogunluguna bagli olarak 5 dBA aksam
saatlerinde ise 3 dBA agma sinir1 belirlenmistir. Tablo 1°de yonetmelikte
belirlenen giiriiltii esik degerleri (Leq) gosterilmektedir.

Tablo 1: Enddstri tesisleri i¢in belirlenen gevresel giiriiltii sinir degerleri

. Lgiindiiz Laksam Lgece
BELIRLENEN ALANLAR (dBA) | (dBA) | (dBA)

Giiriiltiiye hassas kullanimlardan egitim, kiiltiir ve
saglik alanlar1 ile yazlik ve kamp yerlerinin 60 55 50
yogunluklu oldugu alanlar

Ticari yapilar ile giiriiltiiye hassas kullanimlarin
birlikte bulundugu alanlardan konutlarin yogun 65 60 55
olarak bulundugu alanlar

Ticari yapilar ile giiriiltiiye hassas kullanimlarin

birlikte bulundugu alanlardan igyerlerinin yogun 68 63 58
olarak bulundugu alanlar
Endiistriyel alanlar 70 65 60
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Yapilan bu calismada Aliaga bolgesinde bulunan bir konteyner
limaninda, liman operasyonlarinda olusan giiriiltii kaynaklarinin giddet ve
yogunluk dagilim haritasi olusturulmustur. Konteyner limanina ait 8 ayr1
6l¢iim istasyonundan elde edilen giiriiltii seviyeleri SL- 814 marka seviye
Ol¢lim cihazi ile 6lgiilmiis ve sabah, 6gle ve aksam degerlerini igeren ii¢
ayr1 glriiltii haritalamalar1 Cografi Bilgi Sistemi (CBS) tabanli ArcGIS
(10.4.1) yazilim kullanilarak ortaya konulmustur.

2. LITERATUR TARAMASI

Giirltii kirliligi, sehir ortamindaki halk sagligin ve gevre kalitesini
olumsuz yonde etkileyebilecek kaynak ve yayilma 6zellikleri nedeniyle
diger kirlilik kategorilerinden ayrilmaktadir (Hunashal ve Patil, 2012).
Sanayilesme ve teknolojinin ilerlemesi ile ortaya ¢ikan ve yasam kalitesini
olumsuz yonde etkileyen giriltia kirliligi (Abbaspour vd. 2015;
Bayramoglu vd. 2014; Maras vd. 2011), deniz yolu tagimacilifinin en
onemli altyapilarindan olan limanlarda da cesitli yontemler ile test
edilmistir. Liman operasyonlarinin yogunlugu, gemi yanasma ve kalkis
manevrasi, elleglenen yiikiin cinsi ve tonaji, yiik ellegcleme ekipmanlari,
liman i¢ ve dis sahasindaki arag trafigi gibi giiriiltii kaynaklar1 limanlarda
ciddi boyutta giiriiltii kirliligine sebebiyet vermektedir (Boran ve Alkan,
2018; Schenone vd. 2014). Bu tiir faaliyetler, yerel halk yagamini olumsuz
etkiledigi gibi deniz ve karasal ekosistemi de negatif yonde etkilemektedir
(Badino vd. 2012).

Limanlarin akustik etkisini degerlendirmek ve giiriiltii kaynaklarin
ortaya c¢ikarmak i¢in, son yillarda HADA, NoMEPorts, SIMPYC,
EcoPorts, MESP gibi Avrupa projelerinin bir sonucu olarak teknik
diizeyde konuya dikkat ¢ekilmis ve limanlarin meydana getirdigi giiriiltiyii
karakterize etmek i¢in kilavuzlar tanimlanmaya ¢aligilmigtir (Bernardini
vd. 2019). NoMeports projesi destekli bir arastirmada Livorno limaninin
ve liman-sehir ara-yiiz alaninin stratejik giiriiltii haritalamas1 3D olarak
sunulmus, giiriiltii modellemesi olusturma adimlarinda izlenmesi gereken
yontemlere odaklanarak ayrintili bir ¢alisma gergeklestirilmistir (Morretta
vd. 2008). EcoPorts projesi destekli bir diger galigmada ise, Venedik
limaninda akustigin degerlendirilmesi, karakterize edilmesi, analiz igin
yeterli araglarin gelistirilmesi ve maruz kalinan giriltiiniin tespit
edilmesinde yapilan adimlarin birincil 6neme sahip oldugu ¢ikarimina
varilmigtir (Di Bella vd. 2008). Bir diger ¢alismada Yunanistan’in Pire
limanin da liman faaliyetleri, demiryolu, karayolu agi, endiistriyel ve
lojistik faaliyetlerden kaynakli giiriiltii kaynaklarina ait giinliik giiriiltii
Ol¢limleri yapilmis ve stratejik giiriiltii haritalamasi ve maruz kalman
giiriiltii seviyelerini tespit edilmistir (Paschalidou vd. 2019). Ozsever ve
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diger aragtirmacilarin 2019 yilinda yapmis olduklar1 c¢alismada ise;
Tiirkiye’de ve Diinya’da yesil liman 6rneklerinden yola ¢ikilarak, giiriiltii
kirliligi konusunda limanlarda kullanilan farkli tip dl¢iimler, liman i¢ ve
dis sahalarinda alinacak onlemler ve giiriiltii haritalamasina yonelik
karsilagtirmali analizler yapilmigtir.

Giriilti etkilerini 6lgmek ve gorsellestirmek icin genisletilmis bir
konumsal veri tabanina ve hesaplama, sorgulama, renklendirme
yetenegine sahip ydntemlere ihtiya¢c duyulmaktadir (Licitra, 2012). Ozel
olarak  gelistirilen simiilasyon modellerinde giiriiltii  seviyeleri
hesaplanmakta ve bu giiriiltii seviyelerine dayali giiriiltii etkilerini 6lgmek
ve gorsellestirmek i¢in Cografi Bilgi Sistemleri (CBS) kullanilmaktadir.
Bu sistemler, tiim gerekli konumsal verilerin toplanmasi ve giiriiltii
kaynaklarina maruz kalma gostergelerinin hesaplanmasi igin gerekli
goriilmektedir (Kurakula vd. 2007).

Giiriiltii haritalari, secilen arastirma sahasinin akustik durumunu
konumsal olarak gorsellestirdigi gibi, yerel halkin duyarliligimi analiz
etmeye yarayan bir karar destek sistemi kurulmasina da yardimci
olabilmektedir (Stoter ve De Kluijyer, 2012). CBS (Cografi Bilgi
Sistemleri) ile desteklenen yeni haritalama yaklasimlari konumsal veri
analizi ve giiriiltii haritalarinin kalitesini arttiran matematiksel modelleme
yaklagimlari ile birlestirilebilmektedir (Kurakula vd. 2007). De Kluijver ve
Stoter (2003) yapmis olduklar1 ¢aligmada, Avrupa'da giiriilti tahmini
amaciyla standart bir yonteme duyulan ihtiyacin oldugunu ve veri toplama,
depolama ve sorgulama i¢in CBS (Cografi Bilgi Sistemleri)
entegrasyonunun bu ihtiyact1 birebir karsilayacaginin  iizerinde
durmuglardir. Li ve diger arastirmacilarin 2002 yilinda yapmis olduklar
calismada ise, Cin’de giiriiltii tahminlemesi igin ticari olarak kullanilan
CBS (Cografi Bilgi Sistemleri) ile desteklenen ArcGIS yazilim
kullanilmigtir. Kore’de yapilan bir diger arastirmada ise ArcGIS yazilimi
kullanilarak g¢evresel giiriiltii standartlarini agsan alanlar 3 boyutlu dijital
haritalama ile gorsellestirilmistir (Ko vd. 2011).

Yapilan literatiir ¢aligmasi sonucunda uluslararasi alanda giiriiltii
kaynaklari, giiriiltii nedenleri ve kirlilik haritalamasi tizerine ¢alismalar
farkli yontemlerle incelenmis, ancak Tiirk liman sahalarinda giiriltii
kirliligi genel yapisinin ve kirlilik haritalamasina dair kapsamli ve giincel
bir ¢aligmanin literatiirde yer almadigi goriilmiistir. Bu nedenle, bu
calismanin s6z konusu boslugun doldurulmasina katkida bulunacagi
diistiniilmektedir. Tablo 2’de liman giiriiltii haritalamasina dair uluslararasi
alanda farkli limanlarda yapilan ¢aligsmalarin literatiir 6zeti yer almaktadir.
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Tablo 2: Limanlarda Giiriiltii Kirliligi Haritalamas1 Uzerine Yapilan

etmek

Calismalar
Giinliik
Arastirma - Giiriiltii
Referans Sahasi Aragtirmanin Amaci Methodoloji Maks.
Seviyeleri
Matematiksel
Amerika- Konteyner modelleme, 3D
Nguyen - . ;
Los terminallerinde konumsal haritalama
ve Khoo, e PR 72.7dB
2013 Angt_eles. meydana gelen giiriiltii ses diizeyi olgim
Terminali | kirliligini modellemek cihazi (Soundplan
yazilimi)
Emenike | Nijerya- Bolge sakinlerinin Anket, Ses diizeyi
ve Harcourt maruz kaldiklar Ol¢iim cihazi ve
: I .. - 66.0 dB
Sampson, | Metropolis giiriilti seviyelerini Konumsal haritalama
2017 Limani ortaya koymak (ArcGIS yazilimi)
. Avrupa limanlarinin 3D konumsal
M Italya- giiriiltii kirliligi haritalama (ArcGIS
orretta . . . . .
Livorno | haritalamasina yonelik | yazilimi) ve ses diizeyi | 60.0 dB
vd. 2008 . ) R S :
limani bir yazilim gelistirmek | 6l¢lim cihazi (Predictor
ve strateji belirlemek Yazilimi)
Barselona Limaninda
Alsina- ispanya- meydgt}a gelf:n_g_esﬁh ZOOM H4n dljltftl
\ giirtiltii kirlilik kayit cihazina bagl
Pagés vd. | Barselona . . S . 93.15dB
. kaynaklarini tespit diisiik maliyetli sensor
2018 Limani - L w1
etmek ve seviyelerini Oletimii
belirlemek
. Kanal boyunca gecis 3D konumsal
- Italya- - -
Bernardini . yapan gemilerin haritalama ve ses
Livorno Do o . PSR 88.8 dB
vd. 2019 . grtiltii seviyelerini diizeyi 6l¢iim cihazi
Limani .
tespit etmek (Soundplan yazilimi)
Stratejik glirtiltii
Bakogiann | Yunanistan hz:(rcl)tarl;a:r(a\s/;né olrg?nya Predictor Yazilimi ve
is vd. -Pire y y Source DB ses diizeyi 65 dB
. planlarinin oy
2015 Limam . . 6l¢tim cihazi
gelistirilmesini
saglamak
ftalya- Limanda belirlenen 12 Ses diizeyi Slgiim
Casazza Napoli ayr1 noktada giiriilti cihazi ve Konumsal 81dB
vd. 2018 ap yr noxtaca gt haritalama (ArcGIS
Liman seviyelerini belirlemek
yazilimi)
. Kanal igerisinde tespit
Di Bella Italya- edilen giiriiltii Ses diizeyi 6l¢tim
Venedik seviyelerini tespit cihazi (Soundplan 90.9dB
vd. 2008 :
Limani etmek ve yazilimi)
haritalandirmak
Liman ¢evresindeki
Murphy Irlanda- bolge sakinlerinin I
ve King, Dublin maruz kaldiklar Ankelt ve Se;duzeyl 70dB
2014 Limam | giiriiltii kirliligini tespit oleummn clhazt
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Tablo 2°de goriildiigii lizere, limanlardaki ¢evresel degiskenlerden
kaynaklanan giiriiltii kaynaklarimin ses diizeylerini renklendirme ve sayisal
deger olarak konumlandirma yapmaya yarayan Cografi Bilgi Sistemleri
tabanl ArcGIS, giiriiltii kirliligi haritalamasinda siklikla kullanilmaktadir.
Yapilan calismalarda ise limanlarda giiriilti kaynaklarmin akustik
degerlerini o6lgmek ve haritalama da kullanilmak tizere Soundplan
yazilimini kullandiklari goriilmektedir. Yapilan ¢alismalarda ise liman
operasyonlarin yogunlugu, elleglenen yiik ve gemi trafik yogunluguna
bagl olarak limanlarin gilinliik giiriilti maksimum seviyeleri arasinda
farkliliklar oldugu tespit edilmistir. Giinliik giiriiltii maksimum es degerleri
(Lginaiz) mevzuatlarda belirtilen esik degerlerinin tizerinde olan limanlarda
ise, Ol¢lim yapilan tarih araliginda liman operasyon yogunlugu ve gemi
tahliye/ylikleme operasyonlarindan kaynakli oldugu belirtilmistir. Giinliik
degerlerin liman giiriiltii es degerleri (Leq) olarak genel bir ¢ikarim
yapilmasi yanlig olacagini ve sadece 6l¢tim yapilan tarih ve zaman araligini
kapsadig1 unutulmamalidir.

3. MATERYAL VE YONTEM

Bu caligmanin temel amaci; Aliaga bolgesinde bulunan bir
konteyner terminalinde tiim ¢evresel degiskenlerden kaynaklanan giirtiltii
seviyelerini tespit etmek ve liman icerisinde meydana gelen giiriltii
yogunlugunu haritalandirmaktir.

3.1. Arastirma Sahasi

Liman giiriiltii seviyelerini belirlemek ve giiriiltii haritalamasini
yapabilmek i¢in Aliaga Nemrut korfezinde bulunan bir konteyner limant
caligma alani olarak belirlenmistir. 703 metre uzunlukta rihtim ve ortalama
17 metre deniz derinligine sahip bu limanda, konteyner tahliye/ylikleme ve
terminal hizmetleri gergeklestirilmektedir. Liman igerisinde yiikleme ve
tahliye operasyonlarin1 gergeklestirmek icin; mobil ving, dolu ve bos
konteynerleri istifleme vingleri, liman rihtim vingleri, ¢ekici ve dorseler,
terminal traktorleri ve sasiler, straddle tasiyicilar gibi ekipmanlar
bulunmaktadir (Bitiktag, 2015).

3.2. Arastirma Yontemi

Aliaga bolgesinde bulunan konteyner limaninda  giiriltii
seviyelerinin dl¢limii igin 8 ayr1 6lglim istasyonu se¢ilmis, GPS Essentials
programu ile istasyonlarn konumlar1 tespit edilmistir. Istasyonlardaki
konumlar, ortamdaki giiriiltii seviyelerini standartlar ile kiyas edebilmek
ve liman igerisinde g¢alisan personelin giiriiltiiden etkilenebilecekleri en
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yogun olan operasyon sahalar dikkate alinarak belirlenmistir. S6z konusu
limanda giiriiltii seviyelerini 6l¢mek i¢in, liman ¢alisma yogunluguna baglh
olarak 10 Haziran 2019 tarihine ait {i¢ ayr1 zaman dilim tespit edilmis ve
sabah (10:00-12:00), 6glen (13:00-15:00) ve aksam (15:00-17:00) saatleri
olarak belirlenmistir.

Giiriiltii kaynaklarinin ses seviyelerini dlgebilmek i¢in, ses seviyesi
Olclim cihazi olarak SL-814 marka cihaz kullanilmigtir. Cihazin 6lgiim
aralig1 40 dBA ile 130 dBA araliginda ve ses 6l¢iim hassasiyeti ise +2dB
bandindadir. Ses dl¢iim cihaz1 kullanilmadan 6nce kalibrasyonu yapilmig
ve dis etkenlerden etkilenmemesi i¢in 6nlemler alinmustir.

Liman giiriiltii haritalamas1 Cografi Bilgi Sistemleri tabanli ArcGIS
(10.4.1) yazilimu ile gergeklestirilmistir. Haritay1 olusturabilmek igin,
Ol¢lim yapilan giiriiltii seviyeleri ve istasyonlarin koordinatlart girilmistir.
Elde edilen giiriiltii noktalarinin genel tahminlemesi icin Ters Mesafe
Agirlikli Yontem (IDW-Inverse Distance Weighted) kullanilmistir. Bu
yontem, O0l¢lim yapilan noktalarin ¢evresinde bulunan komsu degerlerden
tahmin yiiriiterek bir ara deger noktasi tanimlamaktadir. Yakin komsu
degerlerinin agirligt uzak olan noktalara gore daha yiiksek olmasina
dayanan bu yontemde, bilinmeyen noktalarin tahminlemesi yapilmaktadir
(Luo ve Hee, 2011). Tahminlemesi yapilacak noktadan uzaklastik¢ca
agirlikl ortalamasi azalacak ve drneklemdeki diger noktalarin agirlikl
ortalamasina gore bir noktasal enterpolasyon yapilacaktir (ilker, 2012).
Giiriiltii haritalamasindaki renk kodlamasi ise, yonetmelikte belirtilen
giiriiltii esik degerleri esas alinarak esit aralikli 6l¢ek olusturulmustur. En
diisiik giiriiltii ses seviyesi renk kodlamasi i¢in yesil renk, en yiiksek ses
seviyesi igin kirmizi renk kodlamas1 uygulanmustir.

3.3. Bulgular

Liman igerisinde belirlenen istasyonlarda yapilan Olgiimler
neticesinde, es deger giiriiltii seviyeleri sabah, 6gle ve aksam saatleri i¢in
Ters Mesafe Agirlikli Yontem (IDW) kullanilarak hesaplanmustir.
Istasyonlara ait mevkiler ve giiriiltii dl¢iim degerlerine ait bilgiler Tablo
3’de gosterilmektedir.
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Tablo 3: Limana Ait Giiriiltii Seviyeleri (dBA)

istasyon Sabah Ogle Aksam Koordinatlar
Adt (10:00-12:00) | (13:00-15:00) (15:00-17:00) | Enlem | BoYlam
Giris 88.8‘ 85.4 ‘ 87.4 | 885 ‘ 87.7 | 89.3 | 104.4 | 105.6 ‘ 103.2 | 38.75076 | 26.93086
Ortalama 87.2 87.66 104.4 N E
CFS
(Container
Freight
Station)- | 82.9 | 812 | 89.8 | 106.1 | 102.7 | 104.9 | 89.18 | 89.2 | 88.3 | 38,75553 | 26.93069
Konteyner N E
Yiik
istasyonu
Ortalama 84.63 104.5 88.8
Rihtim 38.75867 | 26.92754
88.0 | 108.4 | 107.6 | 101.5 | 108.2 | 107.6 | 87.3 | 88.9 | 885
A N E
Rihtim 38.76019 | 26.92726
86.9| 88.8 | 89.4 | 67.3 | 69.0 | 68.1 | 67.7 | 66.7 | 67.4
B N E
Rihtim 38.76139 | 26.92716
80.3| 879 | 880 | 77.7 | 84.4 | 87.9 | 88.2 | 86.2 | 88.2
C N E
A:101.3B:88.3 | A:105.7 B:68.1 A:88.2B:67.2
Ortalama
C:854 C. 833 C: 875
A sahasi 69.6‘ 65.5 | 708 | 87.6 ‘ 89.2 | 88.6 | 84.0 | 84.8 ‘ 80.2 | 38.75665 | 26.02844
Ortalama 68.6 88.4 83 N E
C sahas1 82.8‘ 853 ‘ 863 | 77.2 ‘ 836 | 937 | 816 | 83.1 ‘ 82.3 | 3875124 | 26.92819
Ortalama 84.8 84.8 82.3 N E
Bakim 81.2‘ 777 | 793 | 846 ‘ 94.3 | 95.0 | 81.1 | 786 ‘ 806 | 4o - 0o | 2603000
Ortalama 79.4 91.3 80.1 N E

Liman giirtiltii kirliligine ait sabah, 6glen ve aksam degerlerini
iceren ii¢ ayr1 haritalar Sekil 1°de (a)(b)(c) olarak goriilmektedir.
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Gilriltii Seviyeleri dBA [ 80- 86 ~  Glrilitii Seviyeleri dBA [ 80- 85

< M5 o E<n e
n-n o< = + [Cn-19 |
(a)Sabah Saatlerine Ait Giiriiltii Haritalamasi (b) Oglen Saatlerine Ait Giiriiltii Haritalamas1

N Gurlltt Seviyeleri dBA [ 180 - 86

5o <72 -9
I 73-79 _E
P ot P

(c) Aksam Saatlerine Ait Giiriiltii Haritalamasi

Sekil 1 (a)-(b)-(c): Liman Giriilti Kirliligi Haritalamasi
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Sekil 1(a)’da goriildiigii tizere, rihtim A 6l¢iim istasyonunda sabah
yapilan giiriiltii 6l¢iimleri, diger istasyonlarda yapilan sabah 6lgiimlerinden
daha yiiksek oldugu tespit edilmistir. Rihtim A’da olgiilen 101.3 dBA
degerinin  yiikksek ¢ikmasinin nedeni, konteyner gemi tahliye
operasyonunun sabah saatlerinde baglamasindan kaynaklanmaktadir. Bir
diger giiriiltii esik degeri yiiksek ¢ikan istasyon ise giris sahasidir. Bunun
nedeni ise, liman sahasina giren konteyner elleclemede kullanilan ¢ekici,
terminal traktorleri ve dorselerin yarattigi trafik yogunlugudur.

Sekil 1(b)’de goriildiigii iizere, giirtlti Ol¢limleri sonucunda
maksimum degerlerin rihtim A istasyonu ile CFS (Konteyner Yiik
Istasyonu) istasyonunda oldugu tespit edilmistir. CFS hizmetleri,
konteynerlerin i¢inde bulunan yiikiin tahliye edilmesi, bos konteynerlere
yukiin yiiklenmesi, konteyner igerisindeki yiikiin muayene ve numune
alma hizmetlerinin yapildig1 ve istiften liman araglari ile gemi ambarina
kadar aktarilma islemleri igeren bir siire¢ oldugundan giiriiltii seviyesinin
ylksek c¢ikmasi olagan bir durumdur. Rihtim C istasyonunda olgiilen
degerin minimum olmasinin nedeni, herhangi bir gemi operasyonun ve
liman ekipmanlarinin bir faaliyette bulunmamasindan kaynaklanmaktadir.

Sekil 1(c)’de gorildiigi iizere, maksimum degerin giris
istasyonunda oldugu tespit edilmistir. Liman giris sahasindaki arag trafik
yogunlugundan kaynakl giiriiltii ses seviyesinin en yiiksek degerde oldugu
tespit edilmistir. Yapilan gozlemler sonucunda, gemi ve liman
faaliyetlerinin aksam saatlerinde yavasladigi ve arag trafiginin ise yogun
olarak devam ettigini tespit edilmistir.

4. SONUCLAR VE TARTISMA

Caligmada Aliaga Nemrut korfezinde bulunan bir konteyner
limaninda giiriilti  kaynaklarindan o6l¢iimler yapilmis ve  giiriltii
seviyelerinin yogunluk haritalamas1 gergeklestirilmistir. Belirlenen 6l¢lim
istasyonlar1 arasinda giiriiltii ses seviyesinin (Leg) maksimum oldugu
istasyonun Rihtim A’da oldugu tespit edilmistir. Rihttm A’da bulunan
konteyner gemisinin tahliye/ylikleme operasyonu ve rihtim vinglerinin
operasyonda kullanilmasindan kaynakli insan sagligina zarar veren
boyutta bir giiriiltii ile karsilagilmistir.

Yapilan c¢alisma sonucunda, 6zellikle rihtim boélgelerinde calisan
is¢i ve gemiadamlari i¢in 6nlemler alinmalidir. Kisilerin sagligini etkileyen
yiiksek ses seviyelerini 6nlemek igin kulaklik gibi emniyet ekipmanlari
tahsis edilmeli, vardiya saatlerine dikkat edilerck maruz kalinan zaman
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dilimleri azaltilmalidir. Operasyon agirlikli sahalarda galisacak personele
egitimler verilmelidir.

Liman ekipmanlarinda dizel-elektrikli donanimlarin yani sira
elektrikli donanimlarin tercih edilmesi, operasyonlarin yogun oldugu
sahalarda sessiz asfalt (yumusak zemin) kullanimi, operatdrlerin konteyner
tahliye veya yiiklemesinde indirme hizini ayarlamasi gibi eylemlerle rihtim
icerisindeki giiriiltli seviyeleri azaltilabilir.

Demiryolunun karayolu trafigini azaltan bir etkisinin olmasinin yani
sira yiik ellecleme kapasitesi karayoluna gore daha fazla oldugundan liman
igerisinde demiryolu aglarinin kurulumu giiriiltiiniin azaltilmasinda rol
oynayacaktir. Bu yiizden limanlarin diger tasima modlar1 ile baglantisi
olmasma onem verilmelidir. Liman giris sahalarinda arag¢ trafiginden
kaynakli giiriiltiiniin Oniine gegebilmek adina hiz limitlerine de dikkat
edilirse giirtiltii seviyelerinde diisiisler yasanacaktir.

Olusturulan giirtiltii haritalar1 bir limanin kurulum proje agamasinda
olusturulmali, hazirlanan planlar 6zelinde giiriiltiiye maruz kalinan alanlar
belirtilmelidir. Farkl1 giiriiltii kaynaklar1 veya farkli limanlarda uygulanan
giiriiltii  haritalari, sicak noktalarin ve yiiksek oncelikli alanlarin
belirlenmesinde liman otoritesine yardimci olabilecegi ¢ikarimina
vartlmigtir. Giiriiltii haritalarin siirdiirtilebilir bir ¢evre anlayisina sahip
olunmasina katki saglayabilecegi gibi, giiriiltii dagilim c¢izelgeleri farkli
giiriiltii  kaynaklarinin yiiksek oOncelikli alanlar {izerindeki etkilerini
degerlendirmek i¢inde kullanilabilir. Boylece sirasiyla liman otoritesine ve
politika vapicilarina uygun giiriilti eylem planlart ve giiriiltii
diizenlemelerinin uygulanmasinda yardimci olabilmektedir. Giiriltii
kirliliginin liman ve c¢evresindeki etkilerini azaltmak veya ortadan
kaldirmak i¢in, uygun eylem planlar1 ve giiriiltii azaltma 6nlemleri erken
bir asamada gelistirilmeli ve uygulanmalidir.

Olgiim degerleri, yonetmelik degerlerinin {izerinde ¢ikmasinin
nedeni yapilan 6lglimlerin sadece giinliik veriyi kapsamasindandir. Liman
giiriiltii  haritalamas1 ve giriiltii esik degerlerinin genellenebilirligi
agisindan daha genis zaman arahiginda calisma yapilmaldir. Ileriki
calismalarda Ol¢lim istasyonlar1 siklagtirilarak ve zaman araligi
genisletilerek dl¢limler yapilmali, farkli yontemler gelistirilmeli ve diger
limanlar arasinda karsilagtirmali analizler yapilarak literatiire katkida
bulunulmalidir. Bir diger 6neri ise, giiriiltii kaynaginm tam olarak hangi
operasyondan veya aractan kaynaklandigi belirtilebilir ve limandaki
uzman kisiler ile goriismeler yapilarak giiriiltiiyii azaltmak igin yenilikgi
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degerlendirmeler iizerine gorisler alinarak literatiire degerli katkilar
saglanabilir.
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YAZARLARA DUYURU

Dokuz Eyliil Universitesi, Denizcilik Dergisi’ne gonderilecek
yazilar agagida belirtilen kurallara uygun olarak hazirlanmalidir.

Yaz1 Karakteri ve Sayfa Diizeni

Denizcilik Fakiiltesi Dergisi’ne gonderilen yazilar, Microsoft
Word ortaminda Times New Roman yazi karakteri kullanilarak, ana
metin 11 punto ve tek satir aralikli olarak yazilmalidir. S6z konusu
sekil sartlarina uymayan yazilar, hakemlere gonderilmeden
yazarlarina iade edilir.

Yazilar A4 kagidina tek tarafli olarak yazilmali ve iist:5 sol:5
alt:5 sag:4,5 cm bosluk birakilmalidir.

Uzunluk ve Sayfa Numaralar:

Yayinlanmak iizere gonderilen calismalarin uzunlugu, ekler ve
kaynak¢a dahil 30 sayfayr gegmemelidir. Buna karsin, Editor
ve/veya Yayin Komisyonunun uygun gérmesi durumunda, daha
uzun calismalar da degerlendirme siirecine alinabilir. Gonderilen
caligmalarin en az 10 sayfa uzunlugunda olmasi beklenmektedir.
(Calismaya sayfa numarasi verilmemelidir.

Makale

Yazar bilgilerinin yer almadig1 makale dosyasi; makale basligi, 6zet,
anahtar kelimeler, giris, ana metin, sonug, kaynakc¢a ve eklerden
olugan boliimdiir. Dergiye gonderilen makalelerde asagidaki sira
izlenmelidir:

— Baglik,

— Oz, anahtar kelimeler,

- QGiris,

— Ana metin,

—  Sonug,

— Aciklayici notlar (eger varsa),

— Kaynake¢a

—  Ekler (eger varsa).
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Makalenin Bashgi

Tim harfler biiylik, kalin (bold), Times New Romanyazi
tipindel2 punto ortalanmis olarak yazilmali ve iki satirt
asmamalidir. Tiirk¢e makaleler igin basligimn Ingilizcesi ve ingilizce
makaleler i¢in de basligin Tiirk¢esi yazilmalidir.

Basligin altinda yazar(lar)in, Adi1 Soyadi bulunmalidir. Birden
fazla yazarin bulunmasi durumunda yazarlar st bilgi ile
numaralandirilmalidir.

Ornek: ilk yazar ad1 (1) ve _inci yazar ad1 (2) vb.

Yazar(lar)in kimliklerini belli edecek bilgiler (bagli bulunduklari
kurum, elektronik posta adresleri) dipnot olarak bulunmalidir. Yazar
sayisinin birden fazla olmasi durumunda, Dergi Editorliigii ile
yazarlar arasindaki iletisimi saglayacak yazar belirtilmelidir. {letisim
kurulacak yazarin belirtilmemesi durumunda, makaleyi dergiye
gonderen yazar ile iletisim kurulur.

Oz ve Anahtar Kelimeler

Makalenin basinda, en az 150, en fazla 180 kelimeden olusan Tiirkge
ve Ingilizce 6zetler yer almalidir. Ozetlerde; amag, yontem, bulgular
ve sonug bilgilerinin yer almasina 6zen gosterilmelidir. Tiirk¢e ve
Ingilizce ozetler igerisinde atifta bulunulmamali ve kisaltma
kullanilmamalidir.

Oz (abstract) bashgi: Tiim harfler biiyiik, kalin (bold), Times
New Roman yazi tipinde 10 punto ortalanmig ve italik olmalidir.

Oz (abstract) metni: Times New Roman yazi tipinde 10 punto
ve italik olmalidir.

Ozetlerin altinda bir satir bosluk birakilarak, Tiirkce ve

Ingilizce olarak, konuyu en iyi sekilde ifade eden bes (5) anahtar
kelime yazilmalidir.
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Yazilar Tiirkce ve Ingilizce dillerinde yazilmis olabilir. Ancak
tiim calismalarda Tiirkge ve Ingilizce basliklari ile birlikte Ozet /
Abstract bulunmalidir.

Ana Metin ve Boliim Bashklar

Ana metin Microsoft Times New Roman yazi1 karakteri
kullanilarak 11 punto ve iki yana yasli olarak yazilmalidir. Paragraf
Oncesi ve sonrast tek paragraf araligt (0 nk) verilmelidir.
Paragraflarin ilk satirlar1 1 cm igerden baslamalidir. Makalenin ana
baslik ve alt basliklar1 1., 1.1., 1.1.1 gibi ondalikli sekilde, Girig’ten
baslayarak (Kaynak¢a hari¢) numaralandirilmalidir.  Metin
icerisinde en fazla ii¢lincii diizeye (1.2.4. gibi) kadar alt ayrim
acilmali, ihtiya¢ duyulmasi halinde, daha alt diizeydeki basliklar
numara verilmeden italik ve koyu olarak yazilmalidir.

Yazilarin ana basligini olusturan ciimlenin tiimii “BUYUK
HARFLERLE ve KOYU (BOLD)” yazilmahdir. Ikinci alt
basliklar ise “ilk Harfleri Biiyiik ve Koyu (Bold)” yazilmalidir.
Ana ve alt basliklar Times New Roman yaz1 tipinde, 12 punto ile
yazilmis olmalidir.

Tablo ve Sekiller

Tablo ve sekiller sirasiyla numaralandirilmali (Tablo 1, Tablo 2,
Sekil 1 gibi) ve metin igerisinde bulunmasi gereken yerde olmalidir.
Tablonun ismi tablonun istiinde yer almalidir. Sekillerin ismi ise
seklin altinda yer almalidir. Tablo ya da seklin basliginin ilk harfleri
biiyiik olmalidir. Tablo veya sekle iliskin kaynakga ise tablo ya da
seklin altina yazilmalidir. Tablo ve sekiller, basliklariyla beraber
metin icine ortalanarak yerlestirilmelidir. Tablo ve sekiller ile metin
arasinda bir satir baglik birakilmalidir. Tablo, sekil vs. i¢indeki metin
9-11 punto araliginda olmalidir. Akis1 bozan tablo veya veriler,
¢alismanin sonuna “Ek” olarak konulabilir.
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Tablo ve Sekil Baslig1 Ornek:

Tablo 1:Limanlarda Performans Olgiimiine Yonelik Yazin
Taramasi (11 punto)

Sekil 1:Calismanin Kavramsal Modeli (11 punto)

Matematiksel Denklemler ve Formiiller

Metin igerisinde yer alan matematiksel denklem ve formiiller
ortalanarak yazilmahdir. Matematiksel ifadelere sira numarasi
verilmeli ve sira numaralar1 parantez igerisinde sayfanin sagina yaslh
olarak yazilmalidir. Denklem ile metin arasinda (6 nk) bosluk
birakilmalidir.

Kaynak Gosterme

Kaynaklara yapilan atiflar dipnotlar ile degil, metin i¢inde
yazar(lar)in soyadi, kaynagin yil, sayfa numaralar1 seklinde
yapilmalidir.

Ornek : .... sonucu elde edilmistir (Sagaklioglu, 2008 : 18-22).

Iki yazarl caligmalara atifta bulunuldugunda her iki yazarin da
soyadini yazilmalidir. Yazar sayist ii¢ ve ligten fazla olan ¢aligmalara
atif yapildiginda, sadece ilk yazarin soyadi ve “vd.” yazilmalidir.
Yazar(lar)in ayn y1l birden fazla eser yaymlanmis ¢aligmalarina atif
yapilmig ise, yaym yilinin sonuna (a,b,c, vb.) gibi semboller
yazilarak kaynaklar birbirinden ayrilmasi saglanmalidir. Ciimle
sonunda birden fazla ¢aligmaya atifta bulunuluyorsa, bu kaynaklar
parantez igerisinde yayin tarihine siralanmali ve aralarina noktali
virgiil (;) konulmalidir.

Metin icinde Atif Gosterimi

Kitap, makale, konferans bildirisi, editorlii kitap veya editorli
kitapta boliime yapilacak olan atiflarda;

Tek yazar i¢in:
(Stopford, 1997: 67)
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Iki yazar igin:
(Bryman ve Teevan, 2005: 13)

Ikiden fazla yazar icin:
(Rodrigue et al. 2006: 54) Ingilizce ¢alismalar igin
(Rodrigue vd. 2006: 54) Tiirk¢e ¢caligmalar icin

Aciklayici (Son) Notlar

Metin i¢indeki aciklayict (son) notlar, makalenin sonunda,
kaynakg¢adan 6nce yer almali ve metin i¢cindeki siraya uygun olarak
(1, 2, 3, vb.) yazilmalidur.

Kaynakc¢a

Kaynak¢a makalenin bittigi sayfadan baslatilmali ve caligsmalar
soyadina gore alfabetik olarak yazilmalidir. Metin icerisinde atifta
bulunulan biitiin kaynaklar, kaynak¢ada belirtilmeli; atifta
bulunulmayan kaynaklar, kaynakcaya konulmamalidir. Ayni
yazar(lar)in birden fazla ¢alismasina atifta bulunulmus ise, yaymn
tarihi en eski olandan baglanilmalidir. Yazar(lar)in ayni tarihli birden
fazla ¢aligmasina atifta bulunulmus ise, metin igerisinde oldugu gibi,
kaynake¢a boliimiinde de, yayin tarihinden sonra (a, b, c, ...) harfleri
kullanilarak kaynaklar siralanmalidir. Bir yazarin tek ve birden fazla
yazarli ¢aligmasina atifta bulunulmasi durumunda, 6nce tek yazarli
caligmalar yazilmalidir. Dergilerde yayimlanan makalelerin ve
derleme niteligindeki (editdrlii) kitaplarda yer alan boliimlerin sayfa
numaralar1 mutlaka yazilmaldir.

Kaynakcada kullanilan kisaltmalar, referans verilen kaynagin dili
gozetilmeksizin, makalenin yazim diline uygun yazilmalidir.
Ornegin yazim dili Tiirkge olan bir makalede referans gosterilen

kaynak Ingilizce ise, yazarlar arasinda “and” yerine “ve
kullanilmalidir.

Metin icinde atifda bulunulan veya alinti yapilan eserlerin

kaynak¢ada gosterilmesine iliskin bazi  Ornekler asagida
goriilmektedir.
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Implications for Liner Shipping, in C. Grammenos (Ed.), The
Handbook of Maritime Economics and Business, pp. 375-396.
London: LLP Informa Publishing.

Cerit, A.G., Deveci, D.A. and Denktas Sakar, G. (2013). Denizcilik
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icin farklilasma stratejileri, Doktora Tezi, Dokuz Eyliil Universitesi,
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INTERNET

Deniz Ticareti Genel Miudirligi. (2012). Deniz Ticareti
Analizleri.,http://www.ubak.gov.tr/BLSM_WIYS/DTGM/tr/YAYI
NLAR/20120816 142103 64032_1 64346.pdf, Erisim Tarihi:
04.01.2014.

Metin Icerisinde Kaynak Gosterilmesine fliskin Ornekler

Deniz tasimaciliginda brokerler, gemilerin ve tasimacilik
hizmetlerinin alic1 ve saticilarini biraraya getiren taraflar olarak
tanimlanmaktadir (Strandenes, 2000:17).

Collins (2000: 102)’in aktarmasiyla 1993 tarihli Lloyd’s List

Christopher vd. (1991: 4), iliski pazarlamasinin miisterileri elde etme
ve elde edilen miisterileri koruma gibi ¢ift yonlii bir amaci
gerceklestirmek  lizere isletmenin mevcut ve potansiyel
miisterileriyle uzun donemli iliski kurmayr hedefleyen miisteri
odakl1 bir pazarlama yaklasim1 oldugunu belirtmislerdir.
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AUTHOR GUIDELINES

The articles to be evaluated by Maritime Faculty Journal should be
prepared according to the guidelines listed below:

Submission of Articles

Articles prepared according to the author guidelines should be submitted
to dfdergi@deu.edu.tr

Writing Style and Page Layout

Avrticles submitted to Maritime Faculty Journal should be written in
Microsoft Word format with Times New Roman 11 font size and single-
spaced. The articles, which are not suitable for the conditions related to the
formatting, are returned back to the author(s) without sending to the
referees.

Page layout should be A4 format and margins should be:
Top: 5¢cm

Bottom: 5 cm

Right: 4,5cm

Left: 5¢cm

Length and Page Numbers

The total length of any article submitted for publication should not exceed
30 pages including appendices and references. However, Editor and/or
Editorial Board can consider longer papers upon the approval. The articles
are expected to have minimum 10 pages. Page numbers should be avoided.

The Article

The article file includes the parts of the study. No author’s details should
be provided in this file. A manuscript submitted to the Journal should
include the following parts:
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— Title,

— Abstract, key words,

— Introduction,

— Main text,

— Conclusions,

— End notes (if there is any),
— References and

— Appendices (if there is any).

Title of the Article

The title of the article should be written in bold (all letters in capital letters)
with 12-point size and it should be set centered. English title should be
written in Turkish manuscripts.

Full names of the authors should be written under the main title. In the
presence of more than one author, the authors should be numbered with
headers.

The titles, institutions and e-mail addresses of the authors should be
mentioned in the footer. In the presence of more than one author, the
corresponding author should be mentioned. In case the corresponding
author is not mentioned, the author who sent the article to the journal is
contacted.

Abstract and Keywords

The length of the each abstract should be minimum 150 words and
maximum 180 words. The article should include an abstract in Turkish and
in English at the beginning of the article in Turkish manuscripts. The
abstracts should concisely present the aim or the purpose of the study, the
methodology, the results, and the conclusion remarks. References are not
cited within the structured English or Turkish abstracts and the abstracts
must not contain abbreviations.

o Title of the abstract: Capital letters, bold, Times New Roman,
centered in 10-point size and italic.

e Manuscript of the abstract: Times New Roman, 10-point size
and italic.
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e Five (5 keywords that are important and relevant to your
manuscript should be written both in English and in Turkish.

e The articles can be written in English or in Turkish. All articles
should have English and Turkish titles and abstract.

Main Text and Section Headings

The main text should be in Microsoft Times New Roman with 11 pt. The
whole main text should be justified. Paragraph spacing before and after a
single paragraph (0 nk) should be given. The first line of the paragraph is
to be shifted by 1 cm from the left margin. Headings and sub-headings of
the manuscript should be numbered as 1., 1.1., 1.1.1. in hierarchical
numbers (excluding the references). The headings should be partitioned up
to 3 levels (ex. 1.2.4.) In case more than 3 levels are needed, the headings
should be italic and bold with no numbers.

All letters of primary headings should be CAPITAL LETTERS and
BOLD. The first letter of the sub-heading should be Capital Letter and
Bold. All headings should be designed 12 pt and Times New Roman.

Tables and Figures

Tables and figures should be numbered consecutively, as Table 1, Table 2,
Figure 1, and Tables and figures should be placed where they are most
appropriate in the text. The titles of the tables should be placed at the
heading of the table. The titles of the figures should be placed under the
figure. References belonging to table or figure should be placed under
them. The figures and tables with their names should be centered in the
text. First letters of the titles of the tables or figures should be capital. In
the tables and figures, the font size may be 9 -11 pt. Figures and tables
should be separated from the text by one-line interval. Complex and long
tables or data can be put at the end of the study as appendixes.

Example for Table and Figure Titles:

Table 1:Literature Review on Performance Measurement Methods at
Seaports (11 pt)
Figure 1:Conceptual Model of the Study (11 pt)
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Mathematical Notations and Equations

Mathematical equations in the text should be centred. Equations should be
numbered consecutively and equation numbers should appear in
parentheses at the right margin. Between an equation and text there should
be an interval of (6 nk).

Citation

In-text citations, the author’s last name, date of the publication, the number
of the quoted pages (if there is a specific quote from a source used) should
be mentioned.

Example: ...... are mainly considered in the relevant literature (last name
of the author, year: page number)

If there are two authors the surnames of both should be given. When there
are 3 or more than 3 authors in the cited source, only the surname of the
first author followed by “et al.” should be written. When an author has
published more than one cited document in the same year, these are
distinguished by adding lower case letters (a,b,c, etc.) after the year and
within the parentheses. For multiple references, the citations should be
ordered chronologically and separated them with semicolons.

In-Text Citation

For single author:

(Stopford, 1997: 67)

For two authors:

(Bryman and Teevan, 2005: 13)
For more than two authors:
(Rodrigue et al. 2006: 54)

Footnotes and Endnotes

Explanations in the main text should be given at the end of the article
before references section, and they should be written in order.
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The list of references should be presented in alphabetical order at the end
of the manuscript. Each citation in text should be listed in the References
section, and references that are not cited in text should not be written in the
References section. If the author referred to more than one publication
from the same source, the oldest publication should be listed first. If the
author referred to more than one publication from the same source
published in the same year, the publications should be humbered using the
letters a,b,c..., as citation in the text. If one author’s several publications,
some with one some with two or more authors, are referred to, the
publications with one author should be written first. Page numbers of
articles published in the journals and chapters in the edited books should
be written.

The abbreviations used in the cited sources should be written in terms of
the language of the study regardless of the cited sources.
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