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Abstract: The maritime transport is particularly exposed to danger due to the environment of its
operations. These are the threat dependent and independent of human e.g. environmental, safety
health and life of humans or belongings. In spite of attempts to limit the risk of danger, it is
impossible to completely eliminate it. The article presents some aspects of the state of transportation
safety in the Baltic Sea from Statistical Yearbook of Maritime Economy and Helcom as well as

attempt the undertaken to analyses the security state of this sea area in 2009 to 2015.
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1. Introduction

Shipping is also a highly regulated domain, and regulations have been reinforced in the last two
decades [1]. The main principles underlying shipping regulations are harmonized by national rules
based on international conventions and resolutions given by the International Maritime Organization
(IMO) [2]. At the level of the European Union (EU), the European Commission (EC) introduces the
regulations, determined at the IMO, into binding laws, with the support of the European Maritime
Safety Agency (EMSA) [3]. Further, the rules are adapted to regional conditions by the Baltic
Marine Environment Protection Commission (Helsinki Commission, HELCOM), an
intergovernmental organization of nine Baltic coastal countries and the EU [4]. In the globally
orientated maritime safety regime, the regional role of the HELCOM in the Baltic Sea is significant
[5]. The aim of HELCOM is protected by the marine environment in the Baltic Sea from all sources

of pollution. It collects data related to maritime traffic, accidents and oil transportation, gives
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recommendations related to maritime safety and pollution from ships, and coordinates multilateral
responses in case of major maritime incidents [5].

Since the inception of maritime transport, there are also factors presenting all kinds of dangers
in this transport sector. Therefore, we can assume that the dangers accompanying maritime transport
are continuous in time, impossible to be eliminated entirely, and also amenable to changes in
parallel with the development of civilization. The International Convention for the Safety of Life at
Sea (SOLAS) of the IMO recommends Vessel Traffic Services (VTS) for areas in which the volume
of traffic or the risk of accident is high [6].

Maritime safety is referred to as safety of life, health and property from operating and
environmental hazards, and the safety of the marine environment against pollution which is a by-
products of human activities at sea. The maritime economy is particularly exposed to danger due to
the environment of its operations. These risks result from deliberate actions, as well as random
event (weather conditions, the mechanical elements state, etc.). At the same time, it is a collection
of punk logistics necessary for the functioning of global economy. Maritime transportation plays a
significant role in the integrated transportation system, especially in international trade system [7].
Nowadays it is difficult to imagine international trade without the participation of the maritime
transport, which accounts for about 90% of the freight. Around 90% of world trading is carried out
by the shipping industry [1]. Safety is a crucial factor due to the fact that various accidents like ship
collisions and groundings often result in great economic loss, fatalities and the environmental
contamination [7].

The article presents some aspects of transport security in the Baltic Sea and an attempt was
made to analyse the security situation of this sea area. One objective of the study is to show the

causes of maritime accidents in the Baltic Sea Area.

2. The Baltic Sea Transport Safety

Dynamic development of maritime transport in the Baltic Sea region is stimulated by a variety of
factors [8]. These factors — both external and internal, that is, inter-Baltic and market, and non-
market, transport and non-transport — affect with different strength the size and structure of transport
by sea [8]. The Baltic Sea is relatively small and closed, and thus particularly sensitive to threats [9],
measuring mean depth of 50 meters. While maritime transport is of vital economic importance to
the Baltic Sea Area, challenging winter navigation conditions pose additional hazards to ships
operating in these waters [10]. The increase in migration of people and the circulation of goods by
sea has caused an increase in the volume of traffic on sea routes, while technological progress has

made it possible to build vessels with a large carrying capacity. According to IMO [11], the Baltic
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Sea Area has some of the most hazardous maritime traffic in the world [12]. This has contributed
significantly to the increase in number of accidents on the sea routes, and also created a real threat
to the marine environment [13].

Several maritime accidents tragically demonstrate that an accurate assessment of the situation
as well as timely and right decisions both aboard the emergency vessel and by the Search and
Rescue (SAR) authorities are of paramount importance when attempting to save the people aboard
and for ensuring the safety of the vessel itself [14]. Accidents where inadequate information and
communication about the vessel’s condition have been identified as factors needing improvement
are for instance the flooding and foundering of the Abigail H [15], the grounding and capsizing of
the Costa Concordia [16] and the grounding and flooding of the Commaodore Clipper [17] or MS
Jan Heweliusz.

In the early hours of January 14th 1993, MS 'Jan Heweliusz' capsized close to Cape Arcona on
the coast of Riigen in the Baltic Sea while sailing toward Ystad with 64 passengers and crew. A
correct accident investigation has never been done as per international law and the IMO resolutions
[18], and during the summer 2002 the process to make a review of new findings has started - this
time in the European Court of Human Rights [19]. The ship was on a northerly course in the South
Baltic Sea and was subject to strong westerly wind, which in the end was up to 50 m/s, much more
than foreseen by any weather report [19]. When the wind just continued to increase, the Captain
took the fatal decision trying to head into wind and waves [19]. He didn't manage to keep the vessel
into the wind but turned and got the wind on the other side [19]. The ballast, which was on the left
side together with the wind pressure, caused the angle of listing to pass GZ-max when the vessel
capsized [19]. MS 'Jan Heweliusz' sank after a while and was resting with the keel up. There is still
a lot of uncertainty and doubt around the sinking of the ship 'Jan Hevelius'. So the clarification of
this matter is becoming increasingly indispensable.

One area where improvements are considered necessary by especially SAR operators is the
communication and information exchange between vessel crew, SAR operators and other relevant
parties in maritime distress situations [14]. The importance of shared situational awareness and the
quality of information in emergency situations is also stressed by Luokkala and Virrantaus [20] and
Seppénen and Virrantaus [21], who highlight the importance of narratives in information sharing.

Every ship, both passenger and cargo is a potential threat to the environment, as fuel and cargo
of all kinds can get out of it into the sea. The presence of chemicals in the marine environment
contributes to the imbalance of the sea’s health and life, as well as reduces the aesthetic of the
marine environment [9]. Accidents that happen during transport on shipping routes are difficult to

predict. Therefore, sea transport is characterized by a high potential of danger [22]. In the face of
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these problems there is the necessity of regulating administrative legislation as well as technical and

quality standards, the aim of which is to protect the life and the marine environment.

2.1 Types of Maritime Accidents

Marine casualty is referred to as an unintended event resulting in death, injury, loss of the ship
or its damage, or damage caused to the marine environment. There are the following types of
maritime accidents [9]:

* collisions,

* contact with an obstacle,

* sinking,

* fire,

* damage to the hull,

 damage to the engine room,

* war losses,

* stranding,

* oil spill,

» accidents with people,

» other accidents.

3. Data Analysis

Until recently, there was no necessity, and the ability to assess the level of threats at sea. Only since
the 50s of last century, when significantly increased transport of dangerous goods, particularly oil
and gas, extremely increased threat to the marine environment [23]. The best measure of safety of
navigation on a particular sea area is data about accident rates of ships [24]. On the basis of the
HELCOM [25] report in the year 2012 44% of the accidents took place in ports, 35% in the open
sea, and 14% occurred during the approach to port and 7% of accidents were unidentified. In the
years 2009 to 2015 in the Baltic Sea Area there were near 439 accidents.

Figure 1 shows the number of accidents in the years 2009 to 2015.
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Fig. 1 Total number of maritime accidents occurring in the years 2009 to 2015.

Source: authors, based on [26-28]

Due to the civilization and structural development of economy, factors threatening the security

of maritime transport are also changing. Figure 2 shows the causes of accidents in the maritime
transport sector in the years 2009 to 2015.
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Fig. 2 General classification of types of maritime accidents occurring in the years 2009 to 2015.

Source: authors, based on [26-28]

The largest group of accidents are accidents resulted by navigation errors. The decisive factor in
the advantage of this type of accidents are caused by human factors (errors in reading the location,
bad training of the crew, etc.), and possible malfunction of the navigation instrumentation. A false
sense of security "guarded" by electronics (radars equipped with ARPA, Automatic Identification

System AIS, electronic maps, etc.), results in a fairly rapid growth of maritime accidents [24].
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Lowering the vigilance of the navigator takes place on the open waters. Since 2009, the number of
accidents decreased, except for technical reasons, that may be caused by cutting production costs
and lowering standards of components implementation.

Figure 3 shows in detail the number of accidents which occurred for reasons of navigation.
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Fig. 3 Detailed classification of accidents due to navigation causes in the years 2009 to 2015.
Source: authors, based on [26-28]

Navigation accidents can be divided into several main groups, the largest ones, consisting of
collisions, bumpings, groundings and storm damages. The largest number of collisions took place in
2009 and 2010, bumpings in 2013 and 2014 as well as grounding in the year 2014 and 2011. The
largest number of others accidents was in 2010. As you can see in the graph (Fig. 3), the least
navigational incidents occurred in 2015.

Figure 4 shows the number of accidents which occurred due to technical reasons.
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Fig. 4 Number of accidents due to technical reasons in the years 2009 to 2015.

Source: authors, based on [26-28]

The most common causes of accidents due to technical reasons are main engine failures. The

largest number of accidents reported in the year 2011, this number dropped significantly in the year
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2014. Accidents due to unsealing hulls, damages to drive shafts and propellers, and fires are
relatively rare compared to the damage to engines which are clearly the predominant factor.

Figure 5 shows the detailed classification of maritime accidents caused by human factor.
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Fig. 5 Detailed classification of accidents caused by human factor in the years 2009 to 2015.

Source: authors, based on [26-28]

The number of marine accidents caused by human factor significantly decreased in the year
2010 — 22 accidents and 2015 — 21 accidents. Random accidents such as slip or loosing balance are
at a similar level in view of the difficulty of eliminating these types of events that occur in an
uncontrolled way. Most of the accidents caused by devices in services were reported in the year
2011, and in 2012 they were eliminated, but in 2013 was 1 and 2015 — 2, of this type of accidents.
The largest number of other reported accidents was in 2010. This type of accident is the highest in

all the years analyzed.

4. Actions in Favour of Maritime Transport Safety
To prevent any kind of threats to maritime transport governments and international organizations
significantly expanded their activities. Of great importance is the fact of adequate preparation of the
crews of ships. Almost every company has special instructions in situations threatening the life or
health of the crew and/or passengers [29]. This also applies to defend against attacks on the unit
(piracy). Although at present the phenomenon of armed assaults on ships is limited largely to
selected and well known maritime routes, anytime it can occur on any point on the globe, including
areas recognised for being "civilized". Similarly, in the case of disasters caused unintentionally, or
such, which could have been prevented, it can happen almost anywhere [30]. For this purpose
specialized systems have been developed, having the task of crisis management at sea:

« Safety & Security Information Exchange System (MarSSIES), which is aimed to distribute

information concerning maritime safety between the selected entities with the appropriate terminals,

18



* Ship Traffic Monitoring and Information System, created in order to facilitate maritime
traffic, especially those that carry dangerous goods.

Maritime transport, in order to ensure its optimum conditions was subject to international legal
acts. The most important of these include: SOLAS and MARPOL Convention [31]. These relate to
maritime safety, ship construction, carrying out listening in control during the cruise, as well as
units equipped with safety equipment and prevention of marine pollution equipment. Both the
national and international regulations impose specific obligations on each transport participant (the
manufacturer, consignor, shipper, carrier and consignee) [30].

Coastal states are required to organize and equip the sea rescue services. The reactive security
management is also used for improving the level of safety at sea. It involves, inter alia, drawing
conclusions from the effects arising after collisions or accidents, and on their basis safety systems
are improved and additional security and protection is introduced [13]. For this purpose, dangerous
situations are analyses and then are conclusions drawn, which should contribute to changes in the
legislative, security system to raise the level of security and thus reduce the level of risk of danger at
sea.

Maritime Search and Rescue services (SAR) People in distress or at sea, include such activities
as: helping ships and ships in difficulty, preventing accidents, searching and rescue, medical
consultation and patient transport [14]. Maritime SAR has a legal basis in multi-lateral conventions
and documents, in particular the International Convention for the Search of the Sea and Rescue
(with later amendments) [32], the International Convention for the Safety of Life at Sea (SOLAS, as
amended) [33] and the International Aeronautics and Maritime Search and Rescue Manual
(IAMSAR, as amended) [34]. Additionally, national authorities implement bi-lateral agreements
and national acts and decrees.

In 2007, the HELCOM launched the Baltic Sea Action Plan (BSAP) to restore the good
ecological status of the Baltic marine environment, and to provide a real basis for the HELCOM's
work. In addition to the aims related to reducing eutrophication and hazardous substances, and
improving the status of biodiversity in the Baltic Sea, the program aims at enhancing the
environmental friendliness of maritime activities in the Baltic Sea [35 and 36]. The BSAP is
supported by the EU Strategy for the Baltic Sea Region (EUSBSR) [37], which promotes
cooperation between stakeholders and sectors, in order to improve the environmental condition of
the sea. Currently, the maritime industry is starting to implement proactive approaches and has tried
to avoid reoccurrences by implementing an appropriate safety culture [38]. A positive safety culture
with commitment from all levels in the company can achieve the envisaged and required safety

levels in the maritime industry [38].
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5. Conclusion

In conclusion, it should be noted that there are a lot of components threatening the safety of sea
routes, as well as degrading the environment. By pursuing comprehensive efforts to raise the level
of safety in maritime transport it is possible, however, to reduce the risk of these threats. These
include a.o. all kinds of alarm systems, rescue, tailored legislative conditions for the preparation of
ship-owners and crews of ships for defensive action. Particularly important are safety issues during
cargo handling in ports and transport terminals [39]. The increased number of sailings on maritime
routes endangers the environment and causes all sorts of accidents or collisions.

In the analyzed period (2009-2015), in the Baltic Sea Area occurred nearly 439 accidents. On
the basis of the analysis, it has been shown that the largest group of accidents is represented by
accidents caused by navigational errors, followed by technical and the last is accidents to people. It
has been shown, that the number of accidents related to people significantly decreased in the year
2012. The lowest number of technical accidents took place in 2013 (22 accidents). Moreover, it has
been demonstrated that most of the causes of accidents caused by equipment operation occurred in
2011, which in 2012 they were eliminated. The most common cause of accidents due to technical
failures was the main engines. In the category of navigational accidents it has been shown that the
greatest number of collisions took place in 2009 and 2010, bumpings in 2013 and 2014 and
stranding in 2011 and 2014.
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