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ABSTRACT: The analysis of sea accidents including the collision and contact of ships is the aim of this paper.
The analysis of over 4,700 sea accidents that occurred between 2004 and 2021 reveals that the collisions and
contacts are the most frequent initiating events for sea accidents. It is found that the collision and contact at the
sea (as the primary event) can occur the next-step initiating event as well as the other primary events (e.g. fire,
grounding, and damages) can occur the collision and contact (as the next-step initiating event). Moreover, the
type and age of ships affected the collisions or contacts and the locations of sea accidents, as well as the

consequences of these accidents, are analysed.

1 INTRODUCTION

The maritime transport plays a significant role in
global trade and transportation. Approximately 90%
of global trade is transported by sea [1]. Thus, it
remains the backbone of global trade, facilitating the
movement of goods and commodities, including raw
materials, manufactured goods, and energy resources,
across continents, connecting producers and
consumers worldwide. The role of maritime transport
is dynamic and subject to ongoing changes influenced
by various factors, including global economic
conditions, geopolitical developments, technological
advancements, and environmental considerations [2-
4]. The rapid growth of e-commerce has increased the
demand for maritime transport [5]. As consumers
increasingly rely on online shopping, maritime
shipping plays a crucial role in transporting goods
from manufacturing centres to consumer markets
worldwide.

The intensity of maritime transport can have an
influence on the occurrence of accidents at sea [6-12].

As the intensity of maritime transport rises, with more
vessels operating in a given area, the density of traffic
increases [13]. High traffic density can lead to a higher
risk of accidents, including collisions between vessels.
Manoeuvring in congested areas becomes more
challenging, and the probability of human error or
misjudgement increases. With increased maritime
transport intensity, navigational challenges become
more prominent. Busy shipping lanes, narrow
waterways, and areas with complex navigational
routes can increase the likelihood of accidents. Vessels
may need to navigate through challenging conditions,
such as heavy traffic, adverse weather, or restricted
visibility, which can increase the risk of accidents. The
intensity of maritime transport can place additional
pressure on crew members, leading to fatigue, stress,
or reduced attention levels. Increased workload and
operational demands may contribute to human errors,
which can be a significant factor in accidents at sea.
Mistakes in navigation, communication, or judgment
can also result in accidents [14,15]. The intensity of
maritime transport can impact compliance with safety
regulations. In busy shipping areas, some vessels may
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be tempted to cut corners or take shortcuts to meet
tight schedules, potentially compromising safety
measures. Adequate enforcement of safety regulations
and oversight by maritime authorities are crucial to
ensuring that vessels maintain compliance and
minimize the risk of accidents. The intensity of
maritime transport places demands on port
infrastructure and capacity. Inadequate port facilities,
such as limited berthing space or insufficient handling
equipment, can lead to congestion and delays. These
factors can contribute to accidents during port
operations, including collisions, contact with port
structures, or accidents involving handling
equipment.

Efforts to manage and mitigate the risks associated
with the intensity of maritime transport include
improved navigation technologies, enhanced
communication systems, better traffic management,
and ongoing training programs for seafarers [16-23].
Regulatory bodies and industry organizations work
towards promoting safe practices, enforcing
regulations, and raising awareness to minimize
accidents and ensure the safe and sustainable
operation of maritime transport. The accident
investigation also contributes to increased safety at
sea. The aim of investigating sea accidents is to
determine the causes, contributing factors, and
circumstances surrounding the incident. The
investigation aims to identify the underlying causes of
the accident. This involves examining factors such as
human error, equipment failure, environmental
conditions, navigational challenges, or other
contributing factors. Understanding the cause helps in
preventing similar accidents in the future.
Investigating sea accidents provides valuable insights
into safety deficiencies and shortcomings. By
identifying areas where safety measures can be
improved, authorities, regulatory bodies, and
industry stakeholders can take appropriate actions to
enhance safety protocols, standards, and practices.
This includes implementing new regulations,
improving training programs, or enhancing
equipment and infrastructure. One of the primary
objectives of investigating sea accidents is to prevent
similar incidents from occurring in the future. Lessons
learned from investigations can lead to the
implementation of measures aimed at preventing
accidents, improving vessel design, enhancing crew
training, strengthening safety regulations, and
developing industry guidelines. The ultimate goal is
to reduce the occurrence of accidents and improve the
overall safety record of the maritime industry.

2 INVESTIGATION OF ACCIDENTS AT SEA

Investigations of sea accidents are typically conducted
by competent authorities, such as maritime
administrations, accident investigation boards, or
specialized organizations at national and international
levels [24-33]. The findings and recommendations
from these investigations serve as a basis for
implementing safety improvements and preventing
similar accidents in the future. There are some key
authorities involved in investigating sea accidents,
such as: flag, port or coastal state authorities, accident
investigation boards and commissions, classification
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societies, international bodies and cooperation and of
course the International Maritime Organization
(IMO).

The IMO is a specialized agency of the United
Nations responsible for the safety, security, and
environmental performance of international shipping.
The IMO facilitates the investigation of marine
accidents through its Casualty Investigation Code
[34], which provides guidelines and standards for
conducting investigations. The organization also
promotes the exchange of information and lessons
learned from accidents among member states. In
certain circumstances, international bodies or
cooperation may be involved in investigating sea
accidents. For example, the IMO's Marine Casualty
Investigation Facilitation Program assists member
states in coordinating and conducting investigations
into major accidents involving multiple countries or
significant consequences [35].

The flag state of a vessel is responsible for
regulating and overseeing its operations. When an
accident involving a vessel flying its flag occurs, the
flag state authority usually conducts an investigation
[36-38]. They examine factors such as vessel
maintenance, crew competence, compliance with
regulations, and any potential violations of maritime
laws. Port state authorities have the responsibility to
ensure the safety and security of vessels visiting their
ports [39]. If an accident occurs in port waters or
involves a vessel in port, the port state authority may
conduct an investigation. They focus on aspects such
as port operations, vessel traffic management,
pilotage, and compliance with port regulations.
Coastal states have jurisdiction over their territorial
waters and are responsible for enforcing maritime
laws and regulations within those waters. They may
investigate accidents occurring in their waters,
especially if they involve multiple vessels or pose a
significant risk to the marine environment or public
safety. Many countries have dedicated accident
investigation boards or commissions responsible for
investigating major maritime accidents. These
independent bodies conduct thorough investigations
to determine the causes, contributing factors, and
lessons learned from accidents. They often make
recommendations to improve safety and prevent
similar incidents in the future. Classification societies
are organizations responsible for certifying and
classifying vessels based on their compliance with
safety and technical standards. In some cases,
classification societies may participate in accident
investigations to assess any potential role of vessel
design, construction, or maintenance in the incident.

The specific authority involved in investigating a
sea accident depends on factors such as the location of
the incident, the type of vessel involved, the severity
of the accident, and the national or international
regulations in place. The ultimate goal of these
investigations is to determine the causes, learn from
the incident, and take appropriate measures to
prevent similar accidents in the future.

The Maritime Safety Committee (MSC) and the
Marine Environment Protection Committee (MEPC)
of IMO jointly issued “Reports on marine casualties
and incidents” — MSC-MEPC.3/Circ.4/Rev.1 [40]. The
role of MSC-MEPC.3/Circ.4/Rev.1 is to establish a



framework and provide guidance to member states
and authorities involved in the investigation of
marine casualties and incidents. The circular outlines
the principles and procedures for conducting effective
investigations,  promoting  transparency, and
facilitating the exchange of information and lessons
learned.

According to the IMO document MSC-

MEPC.3/Circ.4/Rev.1 [40], the sea accidents are
classified as: very serious casualties, serious
casualties, less serious casualties and marine

incidents. The classification depends on the kinds of
initiating events or consequences of sea accidents.
Very serious casualties refer to accidents that
encompass the total loss of the ship, loss of life, or
severe pollution. Serious casualties refer to accidents
that do not qualify as very serious ones and which
involve pollution, breakdown necessitating towage or
shore assistance or involve a fire, explosion, collision,
grounding, contact, heavy weather damage, ice
damage, hull cracking, or suspected hull defect, etc.,
resulting in immobilization of main engines, extensive
accommodation damage, severe structural damage,
rendering the ship unfit to proceed. Then described in
the paper collisions and contacts at the sea are
classified at least as the serious casualties.

Moreover, according to the above mentioned IMO
document [40], there are some types of initiating
events: collision, grounding, contact, fire or explosion,
hull failure, loss of control, ship or equipment
damage, capsizing or listing, flooding or foundering,
ship missing, occupational accident, and others.
However, based on the analysis of sea accidents, it is
concluded that a casualty was due to more than a
single initial event. An initial event (called the
primary event) usually causes the next one (called the
next-step event), finally creating a chain of events
[41,42]. For example, there are the primary initiating
event and three next-step initiating events of the
collision MV Everise Glory (bulk dry carrier) with MV
Uni-Concord (container ship), 4th June 2005. From the
report of the accident, it is known that these ships
collided, suffered hull failures, and other damages of
ship and equipment. The vessels were then separated,
and MV Everise Glory sank. One man was missing
and five crewmembers were injured as well as the
slight oil spill was observed as the result of the
accident. This means that the primary initiating event
of the accident is the collision. On the other hand, the
hull failure, other damages of ship and grounding are
the next-step initiating event of the accident (Fig.1),
causing dangerous situations and threats in the ship
operating surroundings.
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Figure 1. Primary initiating event and next-step initiating
events in exemplary accident at sea. Source: own work.

Unfortunately, the reports prepared after an
accident and according to the above mentioned
document MSC-MEPC.3/Circ.4/Rev.1 [40] allow one
point no more than two of initial events of an
accident. It means that the determining the initial
events of sea accidents according to the IMO
document is not comprehensive. Only full-text reports
of accidents give a view of all accident reasons.

3 MATERIALS AND METHODS

The research concerns the analysis of sea accidents
particularly focused on collisions and contacts that
happened in 2004-2021. The data of collision and
contact at the sea were taken from the free-accessible
Global Integrated Shipping Information System
(GISIS) of the International Maritime Organization,
section Marine Casualties and Incidents [35]. Then,
more than 4,700 accident reports collected were the
basis of the data analysis and interpretation. Namely,
collisions and contacts were described from the point
of view of their initiating event, the type and age of
ships affected the accident, location of accident and
their consequences for people, ship and environment.

Unfortunately, the GISIS data prior to 2004 lacks
completeness, rendering the study results including
previous years would be unreliable. Furthermore, the
data concerning accidents since 2022 remains
incomplete, as reports are still being gathered.
Consequently, this research is concentrated on the
timeframe spanning from 2004 to 2014.

4 RESULTS AND DISCUSSION

The detailed analysis of more than 4700 sea accidents
that happened in years 2004-2021 around the world
lets to point the collision and contact (jointly) as the
most frequent sea accidents initiating events. The
collision at sea occurs when two or more vessels
collide with each other while traveling on the water,
while the contact means the hitting of a moving ship
with the unmoving object, e.g. a pier or a berth.

These kinds of accidents at sea have occurred
throughout history, and many have had significant
impacts on maritime safety and international
relations. One of the most notable collisions at sea in
history occurred in 1912 when the Titanic, a passenger
liner considered to be unsinkable, collided with an
iceberg in the North Atlantic Ocean on its maiden
voyage. The collision resulted in the loss of over 1,500
lives and prompted significant changes to
international maritime safety regulations. Another
significant collision occurred in 1942 during World
War II when the HMS Edinburgh, a British cruiser
carrying gold bullion, was hit by torpedoes from a
German submarine and sank in the Barents Sea. The
loss of the gold bullion, worth millions of dollars, had
a significant impact on the war effort. In more recent
years, there have been several high-profile collisions
at sea. In 2017, the USS Fitzgerald, a United States
Navy destroyer, collided with a cargo ship off the
coast of Japan, resulting in the deaths of seven U.S.
Navy sailors. Later that same year, the USS John S.
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McCain, another U.S. Navy destroyer, collided with
an oil tanker near Singapore, resulting in the deaths of
ten U.S. Navy sailors. In 2018, the Iranian oil tanker
MYV Sanchi collided with the Hong Kong-flagged bulk
carrier CF Crystal in the East China Sea, resulting in
the deaths of all 32 crew members on board the MV
Sanchi. In 2019, the containership MSC Zoe collided
with the Liberian-flagged container ship YM
Efficiency off the coast of Australia, resulting in the
loss of over 280 shipping containers and causing an
environmental disaster. In 2020, the Panama-flagged
livestock carrier Gulf Livestock 1 sank in the East
China Sea after being hit by Typhoon Maysak,
resulting in the loss of 41 crew members.

According to data from the IMO [35], the number
of reported marine casualties and incidents
worldwide has been decreasing over the years,
including collisions at sea. However, collisions still
occur and can have serious consequences as noted
previously. The statistics on collisions at sea from 2004
to 2021 based on GISIS data points out that the total
number of reported collisions at sea worldwide
decreased from 48 in 2004 to 21 in 2021. The highest
number of reported collisions at sea in this period
occurred in 2006 and 2007, with 130 and 97 reported
incidents, respectively [35].

The analysis of mentioned 4,700 accidents at the
sea that happened around the world makes collision
and contact the most frequent sea accident initiating
events (31.70% jointly). Despite the collision and
contact, the grounding and fire are the frequent
initiating events — they are the initiating event of
every 5th accident, while collision and contact are the
initiating events of every 3rd one.

Detailed analysis of sea accident initiating events is
presented in Figure 2.
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Figure 2. Sea accident initiating events (A - stranding /
grounding, B — collision, C — contact, D — fire / explosion, E —
hull failure / failure of watertight doors/ports, etc., F —
machinery damage, G — damages to ship or equipment, H —
capsizing / listing, I — missing: assumed lost, K — accidents
with life-saving appliances). Source: own study based on
data for years 2004-2021.

4.1 Collision and contact as primary initiating event

The collision is more frequent sea initiating events
(24.70%) than contact with unmoving infrastructure
element (7.00%). On the other hand, the contact more
frequent does not occur the next step initiating event
(6.40%) than collision; the collision does not occur the
next step initiating event of every 34th one.
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Collision and contact at sea usually occurs same
damages of ship or its equipment (35.77% and 45.60%
respectively) as well as the hull failure (17.20% and
20.00% respectively). Moreover, the grounding can be
expected as the next-step initiating event of the
collision (24.54%) and sporadically of contacts (5.60%).

The analysis of sea accidents allows to identify that
the collision seldom occurs ship capsizing or listing
(5.05%), fire (2.06%), contact (0.46%) and missing
(0.23%) opposite to contact that never occurs these
next-step events. Additionally, some collisions and
contacts at sea are not very serious and occur only
slight damage to the ship that the vessel is able to
continue the journey (11.47% for collisions and 12.80%
for contacts).

The detailed analysis of collision and contact at sea
as the primary initiating events is presented in Figures
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Figure 3. Collision as primary initiating event of accidents at
sea. Source: own study based on data for years 2004-2021.
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Figure 4. Contact as primary initiating event of accidents at
sea. Source: own study based on data for years 2004-2021.
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4.2 Collision and contact as next-step initiating event

The collision and contact are the primary initiating
event of accidents at sea rather than next-step one.



The collision and contact usually may be the result
of ship damage (for collision: machinery damage —
20.00%, damage to the ship or equipment — 13.33%,
and hull failure or failure of watertight doors — 6.67%;
for contact: machinery damage — 50.00%, hull failure
or failure of watertight doors — 16.67% and damage to
the ship or equipment — 5.56%). Additionally, the
collision is occurred as the effect of the fire — 26.67%,
the contact — 20.00%, the grounding and listening —
each 6.67%. On the other hand, the contact occurs as
the effect of the collision — 11.11%, as well as the
grounding — 5.56%. Moreover, it was found that
missing or accidents with life-saving appliances do
not occur collision and contact.

The detailed analysis of collision and contact at sea
as the next-step initiating events is presented in

Figures 5-6.
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Figure 5. Collision as next-step initiating event of accidents
at sea. Source: own study based on data for years 2004-2021.
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Figure 6. Contact as next-step initiating event of accidents at
sea. Source: own study based on data for years 2004-2021.
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4.3 Location of collision and contact at sea

The place of sea accidents can vary depending on
various factors such as shipping routes, traffic
density, navigational challenges, and local conditions
[43-49]. Some areas are known for higher accident
rates due to these factors. Here are a few regions that
have experienced a relatively higher frequency of sea
accidents. Regions with heavy maritime traffic and
busy shipping lanes, such as major trade routes and
ports, are more prone to accidents. Examples include
the Strait of Malacca, the English Channel, the
Mediterranean Sea, and the Gulf of Aden. Similarly,

ports with high vessel traffic and congested harbour
areas can pose collision risks, especially during
periods of heavy traffic or challenging weather
conditions. Examples include major ports like
Rotterdam, Singapore, Shanghai, and New York.
Narrow or congested waterways can present
navigational challenges, such as Suez Canal, the
Panama Canal, and certain straits and channels like
the Singapore Strait and the Turkish Straits
(Bosphorus and Dardanelles), increasing the
likelihood of accidents. Coastal areas with challenging
weather conditions, strong currents, reefs, or shallow
waters, with significant maritime activities, including
ferry routes, fishing zones, or areas near offshore
energy installations can pose risks to vessels, leading
to higher accident rates. Areas prone to storms,
hurricanes, or typhoons, such as the Gulf of Mexico,
the South China Sea, and the Caribbean Sea, may have
increased accident occurrences. Certain areas with a
higher risk of piracy or armed attacks, or regions
experiencing political or security challenges, such as
Gulf of Aden, the waters off the coast of Somalia,
parts of the South China, and the Black Sea can be
more prone to accidents. These incidents can be a
result of deliberate acts by criminal groups or hostile
actions and pose significant risks to crew members,
vessels, and cargo.

Maps showing the location of accidents discussed
in this paper are depicted in Figure 7.

Figure 7. Collisions (yellow points) and contacts (green
point) .of years 2004-2021, discussed in this paper. Source:
own work at Google Earth.
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Figure 7 cont. Collisions (yellow points) and contacts (green
point) .of years 2004-2021, discussed in this paper. Source:
own work at Google Earth.

There are 10 types of casualty location described in
the IMO document MSC-MEPC.3/Circ.4/Rev.1 [40]: at
a berth, an anchorage, a port, a port approach, inland
waters, a canal, a river, archipelagos, coastal waters
(within 12 miles), and open sea.

Due to the huge traffic around the coastal areas,
the most sea accidents occur in these regions,
especially collisions in coastal waters (within 12 miles)
— 21.64% and contacts in ports — 27.74% and at the
berth — 16.79%. Then beaches, ports and costs are the
most threatened areas as the result of collisions and
contacts at sea.

The detailed analysis of collision and contact
location at sea is presented in Figure 8.
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Figure 8. Location of collision and contact at sea (A — at
berth, B — anchorage, C — port, D — port approach, E — inland
waters, F — canal, G — river, H — archipelagos, I — coastal
waters (within 12 miles), K — open sea). Source: own study
based on data for years 2004-2021.
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4.4 Type of ships involved in collision and contact at sea

The size and types of vessels involved in maritime
transport can impact the intensity of shipping
activities and potential accidents [30,43,50,51]. Larger
vessels, such as container ships and bulk carriers,
often carry substantial cargo volumes and have a
significant presence in global trade. Therefore it is
expected that their operations can have a greater
impact in terms of intensity and potential risks.

The IMO document MSC-MEPC.3/Circ.4/Rev.1
[40] identifies 27 types of ships. General cargo ships,
container ships and bulk dry carriers are frequent
involved in collisions (18.35%, 17.32% and 14.23%
respectively), as well as the passenger / Ro-Ro cargo
ships, general cargo ships and container ships are
frequent involved in contacts (26.57%, 13.99% and
12.59% respectively).

The detailed analysis of ships' type that have taken
part in collisions and contacts at the sea is presented
in Figure 9.
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Figure 9. The type of ships that have taken part in collisions
and contacts at the sea (A - liquefied gas tanker, B —
chemical tanker, C — oil tanker, D — bulk dry (general, ore)
carrier, E — bulk dry / oil carrier, F — general cargo ship, G -
container ship, H — passenger / Ro-Ro cargo ship, I - tug, K-
fish catching vessel, L — unspecified, M — other). Source:
own study based on data for years 2004-2021.

4.5 Age of ship involved in collision and contact at sea

The average age of the global fleet varies depending
on the ship types and regions. Some ship types, such
as bulk carriers or tankers, may have a higher average
age compared to others. However, the average age of
ships involved in accidents does not necessarily imply
a direct correlation between vessel age and the
likelihood of incidents [52-54]. Therefore the age of
ships involved in collisions and contacts at sea can



vary widely. Ships of different ages can be involved in
such incidents depending on various factors,
including maintenance practices, vessel condition,
operational procedures, and compliance with safety
regulations. Newer ships, including those recently
built or relatively young in age, are generally
expected to have modern design features, advanced
navigation equipment, and improved safety systems.
These ships often adhere to the latest international
safety standards and regulations. However, even new
ships can be involved in accidents due to human
error, unforeseen circumstances, or other factors.
Older ships, particularly those nearing the end of their
operational lives, may be more prone to technical
failures, equipment malfunctions, or structural issues
if not properly maintained. The age of a ship alone
does not necessarily determine its seaworthiness or
safety, as older vessels can still be operated safely
through diligent maintenance and regular inspections.
Ships, regardless of their age, are required to meet
safety and maintenance standards set by regulatory
bodies such as the IMO and flag state authorities.
Compliance with these regulations is crucial to ensure
the safe operation of ships and minimize the risk of
accidents. Moreover, regular inspections, surveys, and
audits are conducted to assess the condition and
safety compliance of ships, regardless of their age, in
order to prevent accidents and ensure the well-being
of crew, passengers, and the marine environment.

A lot of ships involved in collision and contact at
the sea are more than ten years old (13-15 years). It is
significant for the sea environment condition because
older ships are more exploited and their hull can be
damaged easier. Then the transported cargo or fuel
may sweep overboard and finally causing the marine
ecosystem pollution.

The detailed analysis of the age of ships that have
participated in the collision and contact at sea is
presented in Figure 10.
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Figure 10. Age of ship that have taken part in collision and
contact at sea. Source: own study based on data for years
2004-2021.

4.6 Consequences of collision and contact at sea

Accidents at sea can have serious consequences,
including loss of life or serious injurie of crew
members and passengers on board the vessels
involved [40,55,56], property damage of ship as well
as any cargo or other property on board and other
infrastructure in the accident area [40,43,57].
Accidents can also result in spills of oil, hazardous
materials, or other pollutants into the marine
environment, which can have serious ecological and
economic consequences [40,58-65]. These spills can
harm marine life, damage sensitive ecosystems, and
disrupt local fisheries and tourism industries.
Moreover, accidents can cause disruptions to shipping
lanes and port operations, which can have economic
consequences for the global shipping industry [66].
This can lead to delays, rerouting of vessels, and
increased costs for shippers and consumers.

The frequent consequence of collision and contact
for ship is its damages that make impossible the
further journey (28.66% and 52.80%, respectively). In
the case of consequences for people it is known that
every 6th collision and contact occurs loss of life. The
pollution is the result of less collisions and contacts:
every 17th collision and every 15th contact occurs the
marine ecosystem pollution.

The detailed analysis of consequences of collision
and contact for people, ships and sea environment is
presented in Figure 11 (one accident can occur several

collision

28.66

Frequency [%]

contact
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52.80
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kinds of consequences).

Figure 11. Consequences of collision and contact for people,
ship and sea environment (A - loss of life, B — serious
injuries, C — total loss of the ship, D — ship rendered unfit to
proceed, E - ship remains fit to proceed, F — pollution).
Source: own study based on data for years 2004-2021.

5 CONCLUSIONS

Accurate and comprehensive statistics on accidents at
sea can be challenging to obtain, as reporting practices

81



and data collection methods vary among different
countries and organizations [67-73]. According to the
IMO, the number of reported marine casualties and
incidents worldwide has shown a declining trend
over the years [35]. Accident statistics can vary
significantly by region due to factors such as traffic
density, weather conditions, navigational challenges,
and enforcement of safety regulations. Some regions
with heavy maritime traffic or challenging
navigational conditions may experience a higher
number of accidents. It's important to note that data
presented in the paper provide a general overview
and should not be considered as comprehensive or
definitive. The availability and accuracy of accident
data can vary, and not all incidents may be reported
or included in official statistics. Lloyd's List
Intelligence, a maritime intelligence provider,
reported that between 2004 and 2021, there were
around 150-200 shipwrecks and total losses per year
globally [71,74]. These numbers include vessels of
various types and sizes. The number of fatalities
resulting from maritime accidents can vary
significantly from year to year. Major accidents, such
as ship sinking or large-scale disasters, can result in a
high number of fatalities. However, it's difficult to
provide precise global statistics due to the diverse
nature of accidents and reporting practices.

Investigations of sea accidents provide not only
valuable evidence and information for legal
proceedings and insurance claims. Understanding the
circumstances of the accident and investigations
contribute to the overall body of knowledge within
the maritime industry. By analyzing accident data,
trends, and patterns, lessons can be learned, and best
practices can be developed and shared [21,75-77]. This
knowledge sharing helps in raising awareness,
promoting safety culture, and improving operational
procedures. The document MSC-MEPC.3/Circ.4/Rev.1
[40] also plays this role by emphasizes the importance
of investigating marine casualties and incidents to
enhance safety at sea and protect the marine
environment. The circular encourages the
identification of safety deficiencies, the determination
of causal factors, and the development of measures to
prevent similar incidents in the future. The circular
promotes cooperation and information sharing among
member states, authorities, and organizations
involved in marine casualty investigations. It
encourages the exchange of investigation reports,
lessons learned, and best practices to enhance safety
and prevent accidents.

Maritime organizations and regulatory bodies
continually work to improve safety practices and
reduce the occurrence of accidents at sea through
various initiatives, including training programs,
safety regulations, and technological advancements.
Accident frequencies can vary from year to year, and
improvements in safety measures and regulations can
have a positive impact on reducing accidents in
certain areas. Efforts are continuously being made by
maritime authorities and organizations to enhance
safety practices, enforce regulations, and mitigate
risks in accident-prone regions.

Avoiding accidents at sea, including collisions and
contacts, requires a combination of proper navigation
practices, effective communication, and adherence to
established regulations and procedures [78-82]. In
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addition to taking steps to avoid accidents at sea,
there are several mitigation strategies and actions
taken to reduce the impact or consequences of a
collision or a contact once it has occurred. Mitigation
measures are aimed at minimizing damage to the
vessels involved, preventing loss of life, and
mitigating the environmental impact. There are some
steps that can help prevent collisions and contacts at
sea:

— follow established navigation rules, such as the
International Regulations for Preventing Collisions
at Sea (COLREGs) that provide guidance on
navigation and the actions that should be taken to
avoid collisions,

— maintain proper lookout at all times by vessels,
using all available means, including radar, visual
observation, and radio communications, to detect
and avoid other ships,

— operating at a safe speed (that allows the vessel to
stop or alter course quickly in case of an
emergency), taking into account the conditions and
the presence of other vessels,

— use communication tools effectively (it is
important to transmit own intentions and receive
acknowledgement from other vessels) to
communicate between vessels through the use of
signals and radio communications or radar, sonar,
and Automatic Identification Systems (AIS) to
provide information about their position, course,
and speed to help detect other vessels and
potential hazards,

— maintain situational awareness by keeping track of
other vessels in the vicinity, monitoring weather
conditions, and staying informed about any
changes in the vessel's surroundings,

— avoid distractions, such as using mobile phones or
engaging in non-navigation related activities, as it
can increase the risk of collision and other
accidents,

— design vessels with structural reinforcements by
usage of thicker hull plates or strengthening of
critical areas such as the bow or stern to help
minimize damage in the event of a collision or a
contact,

— properly maintaining vessels and equipment to
ensure they are functioning properly and to avoid
equipment failure or malfunction which can lead
to a collision and other accidents,

— equip vessels with proper safety equipment, such
as life rafts, life jackets, and emergency signaling
devices, in case of an emergency, and also with
emergency response plans in place that outline
procedures for responding to a collision, that
include procedures for damage control, search and
rescue, and communication with authorities,

— international = cooperation includes sharing
information on best practices, providing mutual
assistance in emergency situations, and working
together to develop and implement -effective
regulations and guidelines,

— train the crew members in navigation and safety
procedures to ensure that all crew members know
how to respond in an emergency.

Following these steps, vessels can help reduce the
risk of collisions at sea and ensure the safety of crew
members and passengers as well as the environment.
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