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Abstract—The use of advanced methods has been increasing day 

by day in the maritime sector, which is one of the sectors least 
affected by the COVID-19 pandemic. It is aimed to minimize 
accidents, especially by using advanced methods in the investigation 
of marine accidents. This research aimed to conduct an exploratory 
statistical analysis of particular ship accidents in the Transport Safety 
Investigation Center of Turkey database. 46 ship accidents, which 
occurred between 2010-2018, have been selected from the database. 
In addition to the availability of a reliable and comprehensive 
database, taking advantage of the robust statistical models for 
investigation is critical to improving the safety of ships. Thus, 
descriptive analysis has been used in the research to identify causes 
and conditional factors related to different types of ship accidents. 
The research outcomes underline the fact that environmental factors 
and day and night ratio have great influence on ship safety. 
 

Keywords—Descriptive analysis, maritime industry, maritime 
safety, marine accident analysis. 

I. INTRODUCTION 

OTH ships and maritime transportation are important for 
global supply chains. Thus, it is key to contribute to 

reducing trade disruptions, to strength global supply chains, 
and to emphasize the need for safe and effective maritime 
logistics networks. In that perspective, many studies have been 
conducted in maritime science/literature to prevent marine 
accidents [1]. Despite these efforts, many accidents still are 
occurring, resulting in economic loss, environmental pollution, 
death and injury [2]. Even in 2020, the M/V Wakashio struck 
a coral reef on Mauritius’s southeast coast on July 25 and later 
began leaking oil [3]. The full impact of the spill is thought to 
emerge gradually, but the damage could affect Mauritius and 
its tourism-dependent economy for decades. It is possible to 
find hundreds of studies in the literature to prevent this type of 
marine accident and to prevent pollution caused by marine 
accidents [4]. While there have been an increasing number of 
publications on maritime accidents, advanced techniques and 
methods are required to prevent future accidents. 

Descriptive analysis is advanced statistical data analysis 
technique which is applied to summarize the data by 
describing and characterizing the data [5], [6]. Scientists can 
use this method in data analysis with many techniques suitable 
for their subjects [7]. The main problems could be noticeable 
by assessment of descriptive analysis [8]. The results of the 
analyses carried out with Descriptive Analysis can form the 
basis of other studies to be done to solve the problems in the 
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related issues. This method is also informative about the 
understanding of the data and whether the data are suitable for 
other researches [9].  

In maritime science, accidents still occur despite many 
technological developments [10]. In this study, our aim is to 
show the basic descriptive statistical data of the accidents that 
occur and reveal the basic problems. At the same time, this 
study will be the initiative for the study to be done to prevent 
accidents. In addition, this study is informative for scientists 
who will use this accident data. 

There are studies investigating the human and 
organizational factor in the analysis of marine accidents [11], 
[12]. There is also a study that analyses the sea situation, 
which is another factor that is effective in the occurrence of 
marine accidents [13]. On the other hand, there are also 
studies that make a risk definition under the analysis of marine 
accidents and analyze a marine accident over it [14], [15]. In 
contrast to those studies, descriptive analysis of marine 
accidents was made in this study. When a literature survey on 
descriptive analysis in the maritime industry is conducted by 
our researchers, only one study was found. The study we 
encountered is a 10-year descriptive analysis of UK Maritime 
and Coastguard data on lifejacket use and drowning 
prevention [16]. In that study, fatal maritime incident data 
between 2007 and 2016 are handled, data were stratified by 
year, sex, age and activity so relationship between lifejacket 
use and drowning prevention has been explained. That study is 
only study in literature about descriptive analysis on maritime. 
However, unlike maritime, examples of descriptive analysis 
are frequently encountered in other disciplines. There are 
descriptive analyses of drug incidents and accidents [17], [18]. 
Descriptive analysis and rates of mortality from Ontario 
Racehorse Death Registry between 2003 and 2015 are found 
in literature [19]. Disorders in patients are analyzed following 
motor vehicle accidents in 17 years with descriptive analysis 
[20]. Police assaults and accidents were handled with 
descriptive analysis [21]. This method also is used in analysis 
of Aviation Accidents; it is very similar to marine accident 
[22]. In short, descriptive analysis is a comprehensive analysis 
method used in accident analysis in the literature. Therefore, it 
is intended to investigate marine accidents with the descriptive 
analysis method. 

This research focused on a detailed analysis of the main 
causes of maritime accidents with descriptive analysis. Firstly, 
a data set was generated via data processing procedures to 
analyze the cause of the marine accidents. Then the 
descriptive analysis has been performed on the obtained 
dataset to reveal the main causes in marine accidents. In this 
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study, descriptive analysis is used in the early stage of the 
causation of marine accidents. Thus, this analysis provides a 
solid framework for the investigations to be conducted to 
determine the causes of the marine accident. 

Data processing and descriptive analysis used as methods in 
this study and their application are explained in Section II, and 
the findings and results obtained are given in Section III. 

II. METHODOLOGY 

Two methods, Data processing and Descriptive analysis, are 
used in this study. Details of these methods are given in 
Subsection A. In Subsection B, information on the application 
of these methods is presented. 

A. Methods  

In this study, data processing has been carried out in 2 
stages: Data collection and Data preparation. 

Firstly, for data collection stage, particular marine accident 
reports and their annexes were obtained to generate a dataset. 
These reports were gathered from marine accident research 
center database. Since the factors that heavily affect marine 
accidents are determined according to the literature survey, 
obtained accident reports have been investigated accordingly. 

Next, data preparation has been conducted to clean, 
transform, reformat, and combine raw data to enrich the 
dataset. Then, they have been analyzed using summary 
statistics about each related variables for stage of descriptive 
analysis. Essential ones are presented in this paper with 
graphics and tables. Thus, a descriptive analysis investigated 
numerical information of marine accidents is realized in this 
study. 

B. Application 
TABLE I 

ARRANGEMENT OF VARIABLES 

Variable Arrangement 
Injuries / 
Fatalities 

If both injury and fatality are absent, the value is 0. 
If there is any injury or fatality, or both, and the value is 1, 

The value is 1 
If any or both injuries or fatalities are worth more than 1, 

the value is 2 
Damage / 

Environmental 
Impact 

If both damage and environmental impact are absent, the 
value is 0. 

If there is any damage or environmental, or both is not 
much, the value is 1 

If major damage or major environmental impact are 
involved, the value is 2 

Wind Arrangement according to Beaufort Scale 

Sea state Arrangement according to Beaufort Scale 

Visibility Arrangement according to Optical Range Table 

 

The methods determined at previous stage have been 
applied. Firstly, for data collection, 46 marine accident reports 
are obtained from Turkish Ministry of Transport and 
Infrastructure, Transport Safety Investigation Centre. 
Subsequently, the marine accident reports have been 
investigated and 15 common variables to the accident reports 
are determined: Vessel Details, Accident Type, Flag, Latitude, 
Longitude, Location of Incident, Year, Month, Hour, Injuries/ 
Fatalities, Damage/Environmental Impact, Wind, Sea state, 

Visibility, Weather Condition. Thus, format data were created 
with 15 variables of 46 marine accidents. Later, in these data, 
5 variables are transformed as expressed in Table I in order to 
perform descriptive analysis. 

 

 

Fig. 1 Number of deficient data by variables 
 

After the data processing stage, 4 variables that are Vessel 
Details, Latitude, Longitude, and Location of Incident are 
excluded from the sample of this study as they could not be 
digitized or analyzed numerically. Thus, descriptive analysis 
was performed on 11 variable 46 accident data in this study. 
Deficient data by variables are shown in Fig. 1. There is no 
deficient data in variables not specified in Fig. 1. This showed 
that every marine accident report has not same information 
although all reports are from the same accident investigation 
center. It can be deduced from this information that there is no 
standard for reports of accidents and the units used in accident 
reports for this investigation center.  

III. FINDING AND RESULTS 

 

Fig. 2 Distribution of marine accidents by seasons 
 
The accidents that are the subject of this research have been 

reached from the data of an only one research center. These 
accidents are accidents that occurred between 2010 and 2018. 
According to these accident data, 5 marine accidents occur 
every year. In addition, the seasonal distribution of these 
accidents is shown in Fig. 2. 

In Fig. 3, the distribution of the accidents that are the 
subject of the study is given by 4-hour periods. 

When the seasonal and hourly distributions of the accidents 
are investigated, it is seen most accidents by season are at 
winter and autumn, and the most accidents by 4-hours periods 
are 00:00-04:00 and 12:00-16:00. When the distribution of 
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marine accidents by seasons was examined in Fig. 2, it seems 
that accidents increase in winter and spring seasons, due to 
predominance of environmental conditions such as cold water 
and dark sky. The reason behind this is effects of this 
environmental condition on people, such as increment of 
fatigue and anxiety [23]. When another variable that is 
distribution of marine accident by 4-hour periods is analyzed, 
it is seen that the common aspect of the hours when accidents 
are intense is the same as the officer on watch. Usually the 
most experienced captains keep 4-8 shifts on ships; other 
shifts are carried out by less experienced captains [24]. This 
situation, combined with other factors such as suppression of 
sleep at 00:00-04:00 or excessive workload such as 12:00-
16:00, causes an accident. Although these situations arise with 
accident reports and accident statistics, the Maritime Labour 
Convention (MLC) only sets min-max standards for working 
hours [25]. However, there is needed a regulation to be 
considered not only in working hours but also in other factors 
like inexperience, tiredness as stated in other studies [26]. 

 

 

Fig. 3 Distribution of marine accidents by 4-hour periods 
 

 

Fig. 4 Distribution of marine accidents by accident type 
 
Fig. 4 shows the distribution of the accidents in terms of 

accident type. When this figure is examined, it is seen that the 
most common accident types are collision, sinking and 
grounding. This case is shown that the topic of Navigation 
Safety has not been handled correctly in general [27]. 
Therefore it is possible to prevent many accidents by 

increasing the studies on this topic. 
 

 

Fig. 5 Distribution of marine accidents by flag 
 
In Fig. 5, the distribution of the flags of the ships involved 

in marine accidents is shown. Since there are two ships in 
collision accidents, these accidents are evaluated under a 
separate heading. The most common flag in both titles is the 
Turkish flag because 46 marine accident reports are attained 
from Turkish Ministry of Transport and Infrastructure, 
Transport Safety Investigation Centre. This shows that this 
organization mostly prepares the accident reports of the ships 
belonging to its flag. This prevents standardization in accident 
reporting and the development of accident reports. 

 

 

Fig. 6 Distribution of marine accidents by class of damage/ 
environmental impact and injuries/fatalities 

 
Fig. 6 shows that class distribution of damage/ 

environmental impact and injuries/fatalities of marine 
accidents. In this graph, it could be seen that there are many 
casualties in most of the accidents but we see that it is less in 
damage/environmental impact. This shows that while 
pollution and damage measures have developed, security 
measures have not improved. Thus, it is possible to say that 
safety measures should be increased for ships. 

Table II shows interval numbers of meteorological variables 
and Fig. 7 shows meteorological variables’ distribution by 
these interval numbers. With this graph, it can be said that the 
opinion that bad conditions caused the accident in terms of 
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meteorology is wrong. On the contrary, it is possible to say 
that in good weather conditions, the risk of accidents is 
increasing due to comfort and self-confidence [28]. 

 
TABLE II 

INTERVAL NUMBERS OF METEOROLOGICAL VARIABLES 

Interval Number  Wind Speed  Sea state  Visibility 

1 0-1 0-1 6-8 

2 2-4 2-3 4-6 

3 5-6 4-5 2-4 

4 7-11 6-11 0-2 

 

 

Fig. 7 Distribution of marine accidents by meteorological variables 
 

 

Fig. 8 Distribution of marine accidents by weather condition 
 

Fig. 8 shows weather condition distribution of marine 
accidents. This graph shows that the most accidents occurred 
when sky is clear or a partly cloudy. Just like other 
meteorological variables, it is possible to say that comfort and 
self-confidence invite accidents in good weather condition 
[28]. 

IV. CONCLUSION 

With this study, it was realized that accident reports do not 
have a standard form for Transport Safety Investigation Center 
of Turkey. There is no standard form for accident reports, and 
there is no standard form for units such as kilometer knots 
used in reports. It is clear that meteorological variables in 
particular are neglected in most marine accident reports. It is 
possible to see units such as knots in some reports, Beaufort in 
other reports. The absence of domestic accident reporting 
requirements prevents researcher and administrators from 

obtaining a clear understanding of what causes marine 
accidents. Thus, a standard should be set in accident reports 
together with its units.  

As a result of the analyses made in this study, the effect of 
the season, time and officer's experience on the occurrence of 
accidents was explained. The result indicates that seafarers 
both working and resting hours should be arranged regarding 
with seasons. Hence, it has been noticed that there are 
deficiencies in conventions such as MLC in these manner. 

In the light of the findings, it was realized that most of the 
accidents that occurred were related to Navigational Safety as 
the accident type. It is inferred that there are still problems to 
be solved in this regard, from the occurrence of accidents 
related to this issue. In addition, the statistics of the dead and 
injured situation in the accidents that occurred showed that the 
safety studies on the ships are not sufficient. For this reason, it 
is clear that there are issues to be resolved in safety that cause 
accidents. Therefore, it is crucial to improve maritime safety 
and handle these problems to prevent the future accidents. 

Finally, as a result of the analyses performed on 
meteorological variables in this study, it has been revealed that 
the effect of meteorological variables on the occurrence of 
accidents is less than expected [13,p1]. This is because 
officers try to be more careful in bad weather conditions. On 
the contrary, it has been shown that comfort and excessive 
confidence cause accidents in good weather conditions. It has 
been revealed with this study that studies should be done to 
solve this issue. 

This study is one of the pioneering examples of research to 
be conducted in this field. However, present study has 
investigated 46 marine accidents that collected from one 
marine accident research center. At the same time, 11 
variables have been focused. These mentioned drawbacks are 
the main limitations of the study. Future studies should be 
expanded to overcome these fundamental limitations.  

FUNDING 

This research was funded by TK Foundation. 

REFERENCES 
[1] IMO, Coronavirus (COVID-19) – Recommended framework of 

protocols for ensuring safe ship crew changes and travel during the 
coronavirus (COVID-19) pandemic Circular Letter, 5 May 2020, 2020. 

[2] O. Ugurlu, E. Kose, U. Yildirim, E. Yuksekyildiz, Marine accident 
analysis for collision and grounding in oil tanker using FTA method, 
Marit. Policy Manag. 42(2) (2015) 163-185. 

[3] E. Akyuz, A marine accident analysing model to evaluate potential 
operational causes in cargo ships, Saf. Sci. 92 (2017) 17-25. 

[4] S.G. Xiong, H.L. Long, G.P. Tang, J. Wan, H.Y. Li, The management in 
response to marine oil spill from ships in China: A systematic review, 
Mar. Pollut. Bull. 96(1-2) (2015) 7-17. 

[5] R.R. Pagano, Understanding statistics in the behavioral sciences, 
Cengage Learning2012. 

[6] F. Haneem, N. Kama, R. Ali, S. Basri, Ieee, Descriptive Analysis and 
Text Analysis in Systematic Literature Review: A review of Master Data 
Management, 2017 5th International Conference on Research and 
Innovation in Information Systems, Ieee, New York, 2017. 

[7] M. Meilgaard, G.V. Civille, B.T. Carr, M.C. Meilgaard, G.V. Civille, 
B.T. Carr, Descriptive Analysis Techniques, Crc Press-Taylor & Francis 
Group, Boca Raton, 2016. 

[8] M. Hollifield, T.D. Warner, N. Lian, B. Krakow, J.H. Jenkins, J. Kesler, 

0

5

10

15

20

25

30

35

1 2 3 4

Wind Speed Sea State Visibility

Pouring; 6 Rainfall; 1

Partly 
cloudy; 10

Cloudy; 2Foggy; 1

Clear; 16

Pouring Rainfall Partly cloudy Cloudy Foggy Clear



International Journal of Earth, Energy and Environmental Sciences

ISSN: 2517-942X

Vol:14, No:11, 2020

311

 

 

J. Stevenson, J. Westermeyer, Measuring trauma and health status in 
refugees - A critical review, JAMA-J. Am. Med. Assoc. 288(5) (2002) 
611-621. 

[9] D.Z. Grunspan, B.L. Wiggins, S. Goodreau, Understanding Classrooms 
through Social Network Analysis: A Primer for Social Network Analysis 
in Education Research, CBE-Life Sci. Educ. 13(2) (2014) 167-178. 

[10] S. Nazir, K.I. Øvergård, Z. Yang, Towards Effective Training for 
Process and Maritime Industries, Procedia Manufacturing 3 (2015) 
1519-1526. 

[11] C. Chauvin, S. Lardjane, G. Morel, J.P. Clostermann, B. Langard, 
Human and organisational factors in maritime accidents: Analysis of 
collisions at sea using the HFACS, Accid. Anal. Prev. 59 (2013) 26-37. 

[12] M. Celik, S. Cebi, Analytical HFACS for investigating human errors in 
shipping accidents, Accid. Anal. Prev. 41(1) (2009) 66-75. 

[13] A. Toffoli, J.M. Lefèvre, E. Bitner-Gregersen, J. Monbaliu, Towards the 
identification of warning criteria: Analysis of a ship accident database, 
Applied Ocean Research 27(6) (2005) 281-291. 

[14] F. Goerlandt, J. Montewka, Maritime transportation risk analysis: 
Review and analysis in light of some foundational issues, Reliability 
Engineering & System Safety 138 (2015) 115-134. 

[15] T.G. Fowler, E. Sorgard, Modeling ship transportation risk, Risk Anal. 
20(2) (2000) 225-244. 

[16] K. Pointer, G.S. Milligan, K.L. Garratt, S.P. Clark, M.J. Tipton, A 10-
year descriptive analysis of UK Maritime and Coastguard data on 
lifejacket use and drowning prevention, Saf. Sci. 109 (2018) 195-200. 

[17] A. Chabrier, S. Atkinson, D. Lebel, J.F. Bussieres, Descriptive analysis 
of drug incidents and accidents from 2011 to 2018 in a hospital center, 
Can. J. Hosp. Pharm. 72(1) (2019) 80-80. 

[18] L. Wundersitz, S. Raftery, Understanding the context of alcohol 
impaired driving for fatal crash-involved drivers: A descriptive case 
analysis, Traffic Inj. Prev. 18(8) (2017) 781-787. 

[19] P.W. Physick-Sheard, A. Avison, E. Chappell, M. MacIver, Ontario 
Racehorse Death Registry, 2003-2015: Descriptive analysis and rates of 
mortality, Equine Vet. J. 51(1) (2019) 64-76. 

[20] L. Bunketorp, L. Nordholm, J. Carlsson, A descriptive analysis of 
disorders in patients 17 years following motor vehicle accidents, Eur. 
Spine J. 11(3) (2002) 227-234. 

[21] S.G. Brandl, In the line of duty: A descriptive analysis of police assaults 
and accidents, J. Crim. Justice 24(3) (1996) 255-264. 

[22] F. Babic, A. Lukacova, J. Paralic, Descriptive and Predictive Analyses 
of Data Representing Aviation Accidents, in: A. Zgrzywa, K. Choros, A. 
Sieminski (Eds.), New Research in Multimedia and Internet Systems, 
Springer-Verlag Berlin, Berlin, 2015, pp. 181-190. 

[23] E. Bal, O. Arslan, L. Tavacioglu, Prioritization of the causal factors of 
fatigue in seafarers and measurement of fatigue with the application of 
the Lactate Test, Saf. Sci. 72 (2015) 46-54. 

[24] C. Chauvin, J.-P. Clostermann, J.-M. Hoc, Impact of training programs 
on decision-making and situation awareness of trainee watch officers, 
Saf. Sci. 47(9) (2009) 1222-1231. 

[25] E. Akyuz, H. Karahalios, M. Celik, Assessment of the maritime labour 
convention compliance using balanced scorecard and analytic hierarchy 
process approach, Marit. Policy Manag. 42(2) (2015) 145-162. 

[26] H. Kim, J.H. Park, D. Lee, Y.S. Yang, Establishing the methodologies 
for human evacuation simulation in marine accidents, Comput. Ind. Eng. 
46(4) (2004) 725-740. 

[27] J.X. Weng, D. Yang, T. Qian, Z. Huang, Combining zero-inflated 
negative binomial regression with MLRT techniques: An approach to 
evaluating shipping accident casualties, Ocean Engineering 166 (2018) 
135-144. 

[28] A. Malik, N. Zafar, Applications of Simulation Technology - Pitfalls and 
Challenges, TransNav 9(3) (2015) 391-396. 

 
 
 


