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ABSTRACT

The Turkish Straits are one of the most hazardous and crowded waterways in the world. This study has been performed to
analyze the accidents occurred in The Strait of Istanbul by using the statistical methods such as frequency distribution,
Chi Square Test and Cramer’s V for the “right-side up” scheme period 1982-2018 and regression analysis, t and F tests
for significance of regression model and Durbin Watson Test to test autocorrelation in residuals between the years 1982
and 2003. In the study, traffic of the Strait of Istanbul and literature have been reviewed and literature review has been
conducted. The results of the analysis have given as follows; the cargo ships were the most involved in the accident;
accidents are mostly collision and respectively grounding; the most accident has been occurred in the hours 20:00-24:00
and main reason of accidents is human error in the Strait of Istanbul. There is a moderate level of statistical relationship
between the type of ship involved in the accident and type of the accident; the independent variables given in the
regression model increase estimated accident rate in the Strait of Istanbul. High value R-squared value (R2=0.997)
indicates that the model fits the data well by the independent variables. At the conclusion of the study further suggestions
are proposed to provide safety of environment and navigation and the Strait of Istanbul.
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1. INTRODUCTION

Turkish Straits which links the Black Sea and the
Mediterranean Sea is one of the most congested, narrow
and risky waterways in the world from the point of view
geographical conditions, navigational constraints such as
deep, narrowness, currents, etc. and bad weather
conditions contributes to marine accidents in the
Strait(Ece, 2012; Basar, 2003). Turkish Straits has a
vital importance from the point of jeo-politic, jeo-
strategic and commercially. The Strait of Istanbul has
massively rich in historical and cultural heritage and
serves as a biological corridor (Ece, 2012).

Increasing tonnage and number of ships increase the
accident risk and pose a risk from the point of human
life and environment (Ece, 2012). It is expected to
increase the marine traffic in the Straits (Ece. 2008).

The purpose of the study is to analyze the accidents
occurred in The Strait of Istanbul for the period 1982-
2018 and between the years 1982 and 2003. The paper is
organized as follows: The second section consists of
literature review, the third section is a review of
maritime regime and traffic in the Strait of Istanbul. The
fourth section performs material and methods involving
data collection and statistical methods such as frequency
distribution, Chi Square and Cramer’s V Tests for the
period 1982-2018, regression analysis, t and F Tests for
significance of regression model and Durbin Watson
Statistic to test autocorrelation in residuals between the
years 1982 and 2003. At the conclusion of the study
further suggestions are proposed to provide safety of
environment and navigation in the Strait of Istanbul.

2. LITERATURE REVIEW

Kése, Basar, Demirci, Giineroglu ve Erkebay (2003)
developed the model which searches the traffic to
simulate the traffic within the The Strait of Istanbul. One
of the result of the study shows that the most type of
accident are grounding and collision in the Strait of
Istanbul. The majority of marine accidents is collision
occurred in The Strait of istanbul in 1953-2002 (Akten,
2006). Ulusgu and et al (2009) have analyzed safety
risks for transit ship traffic in the Strait of Istanbul. The
results of finding of the study are pilotage and traffic
density in the Strait of Istanbul. Yazic1 and Otay (2009)
improved a simulation model for unique traffic
conditions. The results of the study; the Traffic
Separation Schemes restrictions increase grounding risk
and navigation difficulty in the Strait of Istanbul.

Ugurlu et al. (2015) have analyzed serious marine
accidents in the Turkish Straits in 2001-2010. The
finding of the study, human error is main reason of
marine accidents in the Turkish Straits. The most of the
accidents are occurred due to human error which
involves fatigue, lack of adequate experience and
knowledge, proper attention, technical etc. (Akten,
2006). Koldemir (2009) has defined the risky regions in
the Strait of Istanbul by using accident black points
method. One of the results of the study, the region
located in Ortakdy - Beylerbeyi and Ahirkap: Feneri —
Inciburnu Feneri is the most risky region. Birpmar et al
(2009) have examined oceanographic and geographic
features and explanes the Strait of Istanbul has faced
many casualties and serious environmental problems.
Ucan ve Nas (2015) analysed the Marine Pilotage
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Service to find the required number of marine pilots for
ship traffic flow in the Strait of Istanbul by using
Rockwell Arena Simulation Software. The findings of
the analysis show that discrete simulation technique is
efficient and reliable way of solving complex techno-
nautical service allocation problems.

Gorglina and Selmin (2016) analyzed the risks
concerning marine traffic in the Istanbul Strait between
the years 2001 and 2010. The result of the analysis
shows that are personnel, weather conditions and
machines etc. are the main reasons of accidents (Ece,
2012). Yilmaz and Onagan (2019) has been carried out a
SWOT analysis regarding the developments in
autonomous ship technology and its effects on the
Turkish maritime and shipbuilding sector. One of the
result of findings as follows; the that the risk of marine
incident caused by human factors will be minimized for
a fully autonomous ship but taking into account new
kind of risks such as cyber-attacks, software errors and
local aspects of strait passages etc. in addition to that
MSC.1/Circ.1604 on interim guidelines for autonomous
ship trials was adopted by IMO, additional safety and
security measures regarding the passage of autonomous
ships through the Turkish Straits should be considered
(Y1ilmaz and Onagan, 2019:57-86).

3. MARINE TRAFFIC IN THE STRAIT OF
ISTANBUL

The number of ships is 41.103 and total tanker
traffic is 8.587 passed through the Strait of Istanbul in
2018. The rate of maritime pilot employed is 57% in
2018 (ubak, 2018).

Table 1. Marine Traffic in The Strait of Istanbul

Total Total Tanker Ratio of Ships

Years Traffic Traffic I;r;fli id(i(;g
2003 54.880 8.107 45
2004 56.606 9.016 41
2005 54.396 8.813 45
2006 54.880 10.153 48
2007 56.606 10.054 47
2008 54.396 9.303 50
2009 51.422 9.299 49
2010 50.871 9.184 51
2011 49.798 9.099 48
2012 48.329 9.028 47
2013 46.532 9.006 50
2014 45.529 8.745 49
2015 43.544 8.633 51
2016 42.553 8.703 52
2017 42.978 8.832 51
2018 41.103 8.587 57

Resource: Undersecretariat for Maritime Affairs, 2010;
Ministry of Transport and Infrastructure of The Republic of
Turkey (UBAK), The Turkish Straits Vessel Traffic Statistics,
2019.
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According to the Montreux Convention “pilotage
and towage” remain optional (Article 2) (Akten, N). The
maritime traffic regulations for The Turkish Straits have
been implemented and the new schemes have been in
use since 01 July 1994. The regulations were revised and
adapted in 1998. "The System of Turkish Strait Vessel
Traffic Services (TSVTS)" was installed at 31 December
2003 to provide safety of navigation and environment
(Akten, N., 2003; www.kiyiemniyeti.gov.tr, 2019).

4. MATERIAL AND METHODS
4.1. Data Collection

The accident historical data for the Strait of Istanbul
contains 857 accident records involving ship name, year,
hour, type and accident reason, type of ship involved in
the accident during “right-side up” scheme period 1982
and 2018. The ships and marine vehicles have been
reported in the accident reports such as container,
general cargo, tanker, dry bulk, fishing ships, tugboat,
fishing ships, Ro-Ro, passenger ships, yacht, boat and
others. The accident data for the Strait of Istanbul has
been acquired from the Undersecretariat for Maritime
Affairs (Undersecretariat for Maritime Affairs, 2003);
Ministry of Transport and Infrastructure of  The
Republic of Turkey Main Search-Rescue Coordination
Center (aakkm.udhb.gov.tr);  Turkish  Pilots
(ww.turkishpilots.org, 2004; http://www.turkishpilots),
PhD thesis and LLyod’s Maritime Information Service’s
traffic and the articles (Kornhauster and Clark, 1995)
(Bas, M., 1999) related to the accidents in the Strait of
Istanbul. The Meteorological data has been acquired
from General Directorate Of Meteorology (General
Directorate Of Meteorology, 2004). The current data has
been gathered from Republic Of Turkey Turkish Naval
Forces Office Of Navigation, Hydrography And
Oceanography concerning the Strait of Istanbul;
Republic Of Turkey Turkish Naval Forces Office Of
Navigation, Hydrography and Oceanography, 2004).

4.2. Methods

The statistical analysis has been used to analyse the
accidents occured in Strait of Istanbul during “right-side
up” scheme period 1982-2018 and before installing
TSVTS 1982-2003 by using SPSS 17.00 and EVIEWS
5.0. The parametric data which is 4,285 contains year,
hour, type, type of ship, reason of accident and marine
vehicles (ship) involved in the accident. have been
proceed in the analysis. The following methods such as
Frequency Distribution, the crosstabulations, Chi Square
Test (%), Cramer’s V, regression analysis have been
used to analyse the accidents occurred in the Strait of
Istanbul.

4.2.1. Frequecy distribution

The Descriptive Statistics such as Frequency
Distribution has been used for summarizing categorical
variables. The frequency distribution of the marine
accidents by type of accident, type of ships involved in
the accident, hours of accident and reason of accident in
the Strait of Istanbul have been given the following
tables.
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a)  Frequency distribution of marine accidents by type
of accident

A Total of 44.5% of the accidents occured in Strait of
Istanbul were collision (44.5%) and respectively
grounding/stranding (19.3%), contact (15.6%), fire/
explosion (7.2%)), breakdown (4.0%) and
foundering/capsizing (2.9%) in 1982-2018 as shown in
Table 2 (Ece, 2019)

Table 2. The Marine Accidents By Type of Accident

Type of Frequency  Percentage  Percentag
Accident (%) e of Total
Cumulativ
e (%)
Unknown 18 2,1 2,1
Collision 381 44,5 46,6
Grounding/ 165 19,3 65,8
Stranding
Fire/Explosi 62 72 73.0
on
Contact 134 15,6 88,7
Foundering/ 25 2,9 91,6
Capsizing
Breakdown 34 4,0 95,6
Others 38 4,4 100,0
Total 857 100,0

A Total of 45.6% of the accidents occurred in Strait of
Istanbul were collision and respectively
grounding/stranding (20.4%), contact (16.2%), fire/
explosion (7.9%), and foundering/capsizing (2.3%) in
1982-2003. The map of types of accident occurred in
The Strait of Istanbul in 1928-2003 is given in Figure 1
(Ece, 2005; Ece, 2019)

Collision caused by human errors is the most
occurred accident type. The main cause of the accidents
is human error.

b) The frequency distribution type of ships involved in
the accident

The cargo ships (dry bulk, general cargo refeer,
container, Ro-Ro were the most involved in the accident
(44.9%) and respectively passenger ships and boats
(passenger ship&boat,sea bus, ferryboat etc.) (17.7%),
marine vehicles (boat, yatch, tugboat, research ship,
others) (15.8%) and tankers (9.9%) in 1982-2018 as
shown in Table 3.

Table 3.The Type of Ships Involved In The Accident

Types of ships Frequency Percentage Percentage
Involved In (%) of Total

The Accident Cumulative
(%)

Unknown 99 11.6 11.6

Boat,yatch,tugb 135 15.8 273

oat,research

ship,others

General cargo, 385 44.9 72.2

Tanker,Liquid 85 9,9 82,1

bulk

Passenger 152 17.7 99.9

ship&boat

ferryboat etc.

Others 1 1 100.0

Total 857 100.0
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Figure 1. Map of Types of Accident Occurred in The
Strait of Istanbul in 1928-2003
Resource: (Ece, 2015)

¢) The Frequency Distribution of Marine AccidentsBy
Accident Hours
The most accident were occured in the hours 20:00-
24:00 (152%) and respectively  08:00-12:00
(13.9),12:00-16:00  (12.8%), 24:00-04:00 (12.3%),
16:00-20:00 (11.8%) and 04:00-08:00 (11.7%) in 1982-
2018 as shown in Table 4 (Ece, 2019)

Table 4.Marine Accidents By Accident Hours
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in Table 5.
Human error is the main reason of the accident (Ece,
2012; Ece, 2019).

Table 5.Frequency Distribution Of Ship Accidents By
Reasons

Reason of Frequency Percentage Total
Accident (%) Cumulative
(%)
Unknown 341 39.8 39.8
Human error 218 254 65.2
Traffic density 22 2.6 67.8
Bad whether 103 12.0 79.8
conditions and Cur
Fire 18 2.1 81.9
Contact fishing net: 65 7.6 89.5
Breakdown 67 7.8 97.3
Others 23 2.7 100.0
Total 857 100.0

Accident Frequency Percentage Percentage of
Hours (%) Total .
Cumulative
(%)

Unknown 192 224 224
24:00-04:00 105 12.3 34.7
04:00-08:00 100 11.7 46.3
08:00-12:00 119 13.9 60.2
12:00-16:00 110 12.8 73.0
16:00-20:00 101 11.8 84.8
20:00-24:00 130 15.2 100.0

Total 857 100.0

d) Frequency Distribution of Marine Accidents By
Reason of Accident
Human error is the major cause of accidents
(25.4%), respectively bad wheather conditions and
current (12.0%), breakdown (7.8%), contact fishing nets
(7.6%) and traffic density (2.6%) in 1982-2018 as shown

4.2.2. Chi Square Test

The Chi square (x*) Test has been used to analyze
the relationship between the non parametric variables.

The formula for the Chi Square Test is given as
follows:

XZ _ vk (Observedvalue—Expectedvalue)?®
= 4i=1

Expectedvalue (1)

Hypotesis; Hy: There is not a relationship between
type of the accident and the type of ships involved in the
accident, H: There is a relationship between type of the
accident and the type of ships involved in the accident.
The Table 6 shows that all type of ships were
involved in the most collision in 1982-2018.

Table 7.Chi-Square Test Between Type Of Accident
And Type of Ships Involved In the Accident

Asymp. Sig.
Value df (2-sided)
138.479 24  0.000

Pearson Chi-Square

Likelihood Ratio ~,>18 24 0000
Linear-by-Linear 1.433 1 231
Association
N of Valid Cases 857
a. 7 cells (20,0%) have expected count less than 5. The
minimum expected count is 1.79.

The Chi-Square Test result indicated that The
Pearson Chi -Square value is 138.479, minimum
expected count is more than 1 (1.79) as shown in Table
7. The null hypothesis (Hy) has been rejected and
alternative hypothesis (H,) is accepted. There is a
statistical relationship between type ofthe accident and
the type of ships involved in the accident (Ece, 2019).

4.2. 3. Cramer's V Test

Cramer's V Test has been used to describe the
magnitude or association between categorical variables
(nominal) between the variables.
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Table 6. Cross-Tab Between Type Of The Accident And Type of Ships Involved In the Accident

Type of Count Unknown  Cargo Tanker, Passenger  Others Total
Accident % within accident ships liquid bulk  ships and
t ype boats
Unknown Count 8 7 2 0 1 18
% within accident 44.4% 38.9% 11.1% 0.0% 5.6%  100.0%
t ype
Collision Count 41 155 35 95 55 381
% within accident type 10.8% 40.7% 9.2% 24.9% 14.4%  100.0%
Grounding/ Count 8 99 25 14 11 165
Stranding
% within accident type 9.7% 60.0% 15.2% 8.5% 6.7% 100.0%
Fire Count 6 20 4 16 16 62
% within accident type 9.7% 32.3% 6.5% 25.8% 25.8%  100.0%
Contact Count 29 66 12 19 8 134
% within accident type 21.6% 49.3% 9.0% 14.2% 6.0%  100.0%
Breakdown Count 3 17 3 5 6 34
% within accident type 8.8% 50.0% 8.8% 14.7% 17.6%  100.0%
Others Count 9 19 4 3 28 63
% within accident type 14.3% 30.2% 6.3% 4.8% 44.4%  100.0%
Total Count 112 383 85 152 125 857
% within accident type 13.1% 44.7% 9.9% 17.7% 14.6%  100.0%
Table 8.Symmetric Measures Between Type Of The ships involved in the accident as shown in Table 9.

Accident And Type of Ships Involved In the Accident
4.2.4. Regression Analysis &Unique Root Test

Nominal by

Nominal Value Approx. Sig It is used regression analysiscovering the period
- 1982-2003 (N=21) for the accidents occurred in The

Phi 0.402 0.000 Strait of Istanbul by using EVIEWS 5.0. Estimated
Cramer's V 0.201 0.000 accident rate in the Strait of Istanbul (Y) was considered
N of Valid Cases 857 as dependent variable for the linear regression model
(Ece, 2005). Considered as dependent variable (Y) and

The value of Cramer’s V is 0.201 as shown in Table potential independent variables (X;) were given in Table

8. Therefore, there is is a moderate level of statistical 9.

relationship between type of the accident and type of

Table 9. The Variables of Regression Analysis

= Ratio of Accidents estimated occurred in the Strait of Istanbul

X; =Maximum current velocity at the accident location (cm/sec/)
X, = Total number of days of wind blow (prevailing wind NNE)

X; = Average wind speed (meter/sec) (prevailing wind NNE)

X4 = The number of average stormy days (wind speed>=17.2 m/sn.)
X5 = The number of average strong stormy days (wind speed 10.8-17.1 meter/sec.)
X = The number of average foggy days

X; = The number of average snowy days

Xg = The number of average cloudy days (0-10)

Xy = The number of average cloudyly days (bult. 8.1-10.0)

X0 = Average tonnage of the ships (GRT)

Xj1 = Total number of wind blow (prevailing wind SW)

X 2= Average wind speed (meter/sec. (SW)

X3 = Total number of wind blow (meter/sec.) (SSW)
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It has been used The Least Squares Estimation in the
study. The regression equation is given as follows

(Dickey and Fuller, 1981).

Y = Bo + BiXy + BaXy + BsXs + BaXy + BsXs + BeXe +
B X7 + BsXg + PoXo + PioXio HPuXie + Br2Xiz

HB13X 1348

2

where the values Bo. B1. Bar covvevennnnnn P13 are called

the regressions coefficients.

It has been used the Augmented Dickey-Fuller
(ADF) test which is unit root test to test stationarity in
the data. The following equations are used for ADF Test

statistics (Cekerel, 2005).

k
Ay, =pu+vyyeq1 + 21—1 oAy, + e

k
Ayy =p+6¢ +vyye1 + Z]—l oAy + e

3)

“4)
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Y,. The variableused for the ADF Test at t time, p:
Average of the series, Ay, Difference operator, 9.
Trend ofLineer time and e, . Error term.

The regression equation (2) has been estimated in
the study. It is assumed that ratio of accidents estimated
occurred in the Strait of Istanbul in 1982-2003 as
dependent variables and other variables as independent
variables as shown in Table 10(Ece, 2005).

All variables are at the level of stationary as shown
in Table 10. Hence. the equation (2) has been estimated
by using The Least Squares Method. The Least Squares
Method was applied to the estimated accident rate
(dependent variable) and independent variables such as
waterway characteristics as like current velocity, ship
tonnages (GRT) and meterorological conditions for the
Strait of Istanbul. The resulting linear regression model
has been applied for data (1982-2003) (Ece, 2005).

Table 10.The Results of Unit Root (ADF) Test

Variables ADF Critical value  Lag Length  Probability

Y

X, -4.881 -3.832 2 0.0011
X, -4.617 -3.809 0 0.0018
X3 -4.067 -3.788 0 0.0054
X4 -5.005 -3.788 0 0.0007
Xs -8.373 -3.809 0 0.0000
Xe -5.102 -3.832 1 0.0007
X -5.893 -3.788 0 0.0001
Xs -4.377 -3.887 3 0.0038
Xy -3.169 -3.788 0 0.0366
X0 -3.896 -3.788 0 0.0079
X -3.929 -3.788 0 0.0074
X2 -3.437 -3.788 0 0.0211
Xi3 -4.809 -3.832 1 0.0013

Y =-13.65296 + 0.004942 X, - 0.002380 X, - 1.763056 X; - 0.387087 X, - 0.585795 X5+ 0.016573 X4+ 0.014126 X,

(0.726335) (0.001679)  (0.000351)

(0.163392)

(0.030382)

(0.090135)  (0.001893)  (0.003796)

+ 4.736643 X5 - 0.003684 Xy + 0.360814 X o+ 0.005281 X;;+ 0.302605 X, + 1.175667 X3

(0.314160)  (0.001439)  (0.045299)

The results of regression were reported in the Table 11.

(0.002060)

(0.127618)  (0.078551)
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Table 11.The Result of Regression Analysis

Variables Coefficient Standart Error t-Statistics Probability
C -13.65296 0.726335 -18.79706 0.0000
X, 0.004942 0.001679 2.943306 0.0216
X, -0.002380 0.000351 -6.779653 0.0003
X3 -1.763056 0.163392 -10.79037 0.0000
X4 -0.387087 0.030382 -12.74071 0.0000
Xs -0.585795 0.090135 -6.499074 0.0003
Xe 0.016573 0.001893 8.754637 0.0001
X 0.014126 0.003796 3.720964 0.0074
Xy 4.736643 0.314160 15.07715 0.0000
Xy -0.003684 0.001439 -2.560621 0.0375
X0 0.360814 0.045299 7.965090 0.0001
X1 0.005281 0.002060 2.563503 0.0374
X2 0.302605 0.127618 2.371173 0.0495
X3 1.175667 0.078551 14.96695 0.0000
R-squared 0.996891 F-statistics 172.6814
Adjusted R-squared 0.991118 Prob (F-statistic) 0.0000

Durbin-Watson (DW) stat  2.390393

R-squared (R? =0.997 F-statistics = 172.6814

Prob (F-statistics = 0.0000)

—2
Adjusted R-squared (R )=0.991
Durbin-Watson stat (DW) = 2.390393

The coeffient of determination (R?) has been used to
measure the amount of variation in the dependent
variable. High value of R* (0.997) indicates that the
model fits the data well because the amount of total
variance explained by the independent variables in the
model as shown in Table 11 (Ece, 2005).

As the result of the estimation; the variables which
increase the ratio of accidents estimated occurred in the
Strait of Istanbul (Y) are maximum current velocity at
the accident place (X,); the number of average foggy
days (X¢); the number of average snowy days (X;); the
number of average cloudy days (Xg); average tonnage of
the ships (Xjo); total number of wind blow (prevailing
wind SW) (X,); average wind speed (SW) (X;,)andtotal
number of wind blow (SSW) (X;3) (Ece, 2005)

On the other hand; The variables which decrease the
If DW statistic is around 2 there is no autocorrelation.
According to DW statistics (2.390) there is no
autocorrelation in the equation as shown in Table 11
(Ece, 2005). It means that successive values will not
tend to be close to each other.

5% level and the regression equation have a higly
significant F-value according to the results of the model.

Improvement of navigation aids, encouraging the
use of pilots on board, diversification of navigation
equipments, minimizing human errors and establishment
of pipelines for transport of dangerous goods will
contribute to provide safety of navigation and
environmment of the Strait of Istanbul.

Ratio of accidents estimated occurred in the Strait of
Istanbul (Y) are total number of days of wind blow
(prevailing wind NNE) (X,). average wind speed
(prevailing wind NNE) (X3). the number of average

stormy days (X4). the number of average strong stormy
days (Xs) and the number of average cloudyly days (Xo)
(Ece, 2005).

4.2.5. t Tests
(Significance Test)

For Independent variables

It has been used t-tests (significance test) which is a
type of inferential statistic to determine if there is a
significant difference between the means of two groups
(Uriel, 2003). The F-test for linear regression tests
whether any of the independent variables in a multiple
linear regression model are significant
(http://facweb.cs.depaul.edu; (Ece, 2005).

HO . ﬁi =0
accepted
H;: B# 0 Otherwiswe Hy is accepted

if level of significance <a = 0.05, H; is

All independent variables given in Table 11 are
significant at the below 5% level .

4.2.6. Hypotheses About f’s and F Test For
Overall Significance Test

There are several types of hypotheses about the B’s
(the partial slopes or coefficients) in a multiple
regression model. F statistic is a value you between two

populations are significantly different by using
regression analysis (Uriel, 2003; (Ece, 2005).
Hy: Bi=B2=...... B,=0 if level of significance <a=0.05

H1 is accepted.
H;: at least of of the B;# 0 otherwise Hyis accepted

The regression equation have a higly significant F-
value according to the results of the model as shown in
Table 11.
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4.2.7. Durbin Watson Test

Durbin Watson Test (statistic) has been used to test
for the presence of first-order autocorrelation in the
residuals of the regression equation. Durbin Watson Test
equation is given as follows (Johnston and Dinardo,
1997; (Ece, 2005).

A= 2?=z(et_et—1)2

Tiiied
e=y-Xb (error vector)

If DW statistic is around 2 there is no
autocorrelation. According to DW statistics (2.390) there
is no autocorrelation in the equation as shown in Table
11 (Ece, 2005). It means that successive values will not
tend to be close to each other.

5. CONCLUSION

The Strait of Istanbul is one of the most narrow,
congested and risky waterways in the world from the
point of view navigational constraints, geographical
features and several meteorological factors. of the Strait
of Istanbul. The increasing of the number of the ships
and expecially tankers passing through The Strait of
Istanbul have become a serious threat for human life,
safety of navigation, historical and cultural heritage and
environment. The Strait of Istanbul faced 857 ship
accidents during the “right-side up” scheme period
1982-2018.

In the study accident analysis has been performed
for the accidents occured in The Strait of Istanbul by
using the statistical methods such as frequency
distribution, Chi Square Test, Cramer’s V Test in 1982-
2018 and regression analysis, t and F tests for
significance of regression model and Durbin Watson
Test for testing autocorrelation in residuals from
a regression analysis between the years 1982 and 2003.
This paper’s findings consist of the following:

The most common type of accident is collision and
respectively grounding in The Strait of Istanbul; the
cargo ships were the most involved in the accident and
respectively passenger shipss. The most accident has
been occured in the hours 20:00-24 and respectively
08:00-12:00, 12:00-16:00 and 24:00-04:00. Human error
is the main reason of the accidents. There is a moderate
level of statistical relationship between type of the
accident and the type of ships involved in the accident.

According to the results of regression analysis; the
variables which increase estimated accident rate
occurred in the Strait of Istanbul are maximum current
velocity at the accident place, the number of average
foggy days, the number of average snowy days, the
number of average cloudy days, average tonnage of the
ships, total number of wind blow, average wind speed
(SW), andtotal number of wind blow (SSW). High value
R-squared value (R*=0.997) indicates that the model fits
the data well because the amount of total variance
explained by the independent variables in the model.
According to the result of t Test, all independent
variables given in the study are significant at the below
5% level and the regression equation have a higly
significant F-value according to the results of the model.
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Improvement of navigation aids, encouraging the
use of pilots on board, diversification of navigation
equipments, minimizing human errors and establishment
of pipelines for transport of dangerous goods will
contribute to provide safety of navigation and
environmment of the Strait of Istanbul.
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