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IMPORTANT DEFINITIONS -
THE ARCTIC AND ANTARCTICA POLAR
AREA



CURRENT REGULATORY BASES FOR
SHIPS SAILING IN POLAR WATERS

• International conventions apply to ships sailing in
international waters in Polar areas:
• SOLAS, MARPOL, STCW, AFS, Load Line, COLREG

• IMO has developed some guidelines for ships operating in
Polar Waters:
• Guidelines for ships operating in Polar waters (Res. A.1024(26))

adopted in 2009, recommended to be used from 1 January, 2011)
• Guidelines on voyage planning for passenger ships operating in

remote areas(Res.A.999(25))
• Enhanced contingency planning guidance for passenger ships

operating in areas remote from SAR facilities (MSC.1/Circ.1184)
• UN Convention on the Law of the Sea (UNCLOS)

• Article 234 of UNCLOS allows coastal states to extend
environmental control measures in ice-covered waters.
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BACKGROUND OF THE POLAR
CODE



STATUS OF DEVELOPMENT OF THE POLAR
CODE

 The International Maritime Organization (IMO) has developed
the mandatory International Code of Safety for Ships Operating
in Polar Waters (Polar Code).

 The Polar Code has been developed to supplement the existing
IMO instruments in order to improve the safety of shipping and
to mitigate harmful effects of shipping on the environment in the
remote, vulnerable and potentially harsh polar waters.

 The Code covers a full range of design, construction,
equipment, operational, training, search and rescue and
environmental protection matters relevant to ships operating in
the inhospitable waters surrounding the two poles.

 The Polar Code would then come into force in the beginning of
2017.
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IMPLEMENTATION OF THE POLAR
CODE

• The two main conventions of the International Maritime
Organization (IMO) related to safety and pollution
prevention from ships are:
• International Convention for the Safety of Life at Sea (SOLAS

1974); and
• International Convention for the Prevention of Pollution from

Ships (MARPOL 73/78)
• The Polar Code will be adopted by adding a new Chapter

XIV, Safety Measures for Ships Operating in Polar
Waters, to the SOLAS Convention, and by adopting
relevant amendments to the MARPOL Convention.
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SOURCES OF HAZARDS LEADING TO ELEVATED
LEVELS OF RISK IN POLAR AREAS

The Polar Code considers hazards which may lead to elevated levels of risk due to
increased probability of occurrence, more severe consequences, or both:
1. ice
2. topside icing
3. low temperature
4. extended periods of darkness or daylight
5. high latitude
6. remoteness and possible lack of accurate and complete hydrographic data and
information
7. potential lack of ship crew experience in polar operations
8. potential lack of suitable emergency response equipment
9. rapidly changing and severe weather conditions,
10. the environment with respect to sensitivity to harmful substances and other
environmental impacts and its need for longer restoration.
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CONTENTS OF THE POLAR CODE

• Preamble
• General regulations (application, definitions,

certification)
• Part I contains safety regulations:

• Part I-A: Mandatory provisions on safety measures in
accordance with the relevant SOLAS chapter

• Part I-B: Recommendations on safety
• Part II contains pollution prevention regulations:

• Part II-A: Mandatory provisions on pollution prevention in
accordance with relevant MARPOL Annexes

• Part II-B: Recommendations on pollution prevention
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IMPORTANT DEFINITIONS
POLAR SERVICE TEMPERATURE

• Polar Service Temperature (PST)
means a temperature specified for a
ship which is intended to operate in
low air temperature, which shall be
set at least 10oC below the lowest
MDLT for the intended area and
season of operation in polar waters.

• Mean Daily Low Temperature
(MDLT) means the mean value of
the daily low temperature over a
minimum 10 year period.
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CHAPTER 2 - POLAR WATER
OPERATIONAL MANUAL

• Each ship sailing in Polar areas shall have a Polar
Water Operational Manual (PWOM), which contains
sufficient information regarding the ship’s operational
capabilities and limitations, e.g. concerning ice-going
capability of the ship, in order to support the decision-
making process of the Master and the crew of the ship.

• The Manual shall include or refer to specific risk based
procedures to be followed:
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APPLICATION OF THE GOAL-BASED
REGULATIONS OF THE POLAR CODE















CHAPTER 12 – MANNING AND
TRAINING• The goal of this chapter is to ensure that ships operating in polar waters

are appropriately manned by adequately qualified, trained and
experienced personnel.

• Masters, chief mates and officers in charge of a navigational watch shall
be qualified in accordance with chapter V of the STCW Convention and
the STCW Code, as amended, as follows:
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Ice conditions Tankers Passenger ships Other

Ice Free Not applicable Not applicable Not applicable

Open waters Basic training for
master, chief mate
and officers in charge
of a navigational watch.

Basic training for
master, chief mate
and officers in charge
of a navigational watch.

Not applicable

Other waters Advanced training for
master and chief
mate.
Basic training for
officers in charge of a
navigational watch.

Advanced training for
master and chief
mate.
Basic training for
officers in charge of a
navigational watch.

Advanced training for
master and chief
mate.
Basic training for
officers in charge of
a navigational watch.



ADDITIONAL REQUIREMENTS TO
SOLAS (see www.imo.org)
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Polar Operational Limit Assessment
Risk Indexing System (POLARIS)



PART I-A  POLARIS (1)
Polar Operational Limit Assessment Risk Indexing
System (POLARIS)

• A standard approach for the determining limitations in
operations in ice

• Can be used
• for voyage planning purposes or in real-time to aid in the

decision making
• by Administrations as a means to set operational limitations for

ships.
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IMPORTANT DEFINITIONS
RELATED TO ICE CONDITIONS

• Ice free waters means no ice present. If ice of any kind is present
this term shall not be used

• Open water mean a large area of freely navigable water in which
sea ice is present in concentrations less than 1/10. No ice of land
origin is present

• Sea ice means any form of ice found at sea which has originated
from the freezing of sea water

• Ice of land origin means Ice formed on land or in an ice shelf, found
floating in water

• First-year ice means sea ice of not more than one winter growth
developing from young ice with thickness from 0.3-2.0 meter. Thin
First Year ice, the thickness is 30 to 70 cm.

• Medium first-year ice means first-year ice of 70-120 cm thickness
• Old ice means sea ice which has survived at least one summer's

melt; typical thickness up to 3 m or more. It is subdivided into
residual first-year ice, second-year ice and multi-year ice
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POLARIS (3)
8.2.202
1
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Figure 10 of MSC 94/INF.13. Typical Arctic ice regime:
4/10 thick FY ice, 1/10 SY ice, 1/10 MY ice





Assessment of POLARIS



Measurements onboard SA Agulhas II
• Goal: A stochastic model linking

ice loads with ice conditions
• Measurements onboard MS

Agulhass II on the Baltic Sea
(2012) and on the Antarctica
(2012, 2013, 2014, 2015…)

• Co-operation with University of
Oulu, University of Stellenboch
(South Africa), Finnish
Meteorological Institute

• Funding by Academy of Finland,
TEKES, STX Finland, Aker Arctic,
Rolls Royce, Wärtsilä

School of Engineering



SA Agulhass II



Ice loads measurements
onboard SA Agulhas II
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Ice thickness measurements

EM Device

Stereo camera
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Stereo cameras to measure level ice
thickness from the turning pieces
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Antarctica
voyage
2013-2014

Route of SA
Agulhas II
28.11.2013-
13.02.2014

Cape Town



Ice conditions/Early December-Late January



Ship’s 10 min average speed



Comparison of the new Polar Code  RIV
values with the measured ice loads



Ice concentration /Thickness



Risk Index Values for PC 3, PC 5 and
IAS



Risk Index Output (RIO) for PC3 and PC5

PC3

PC 5



Risk Index Output (RIO) for IA Super



Comparison of the measured ice load
and RIO for PC 3



Comparison of the measured ice load with the
design load for PC 5, DNV ICE 10 and IA Super

ICE 10

PC 5

IAS





MT Uikku, 26.04.1998-13.05.1998
SA Agulhas II MT Uikku

Length, Lpp (m) 121,8 150

Breadth (m) 21,7 22,2

Draught (m) 7,65 9,5

Deadweight (t) 5000 15748

Displacement (t) 13632 22654

Speed (kn) 14 17

Propulsion power
(MW)

9 11,4



30.04
North of
Novaja
Semlja



01.05
Kara Sea

Assisted by IB Kapitan Dranitsyn
and Nuclear IB Rossiya



02.05
Getting close
to Ob-Bay



Ship’s 20 min average speed



Ice concentration /Thickness



Risk Index Values for PC 3, PC 5 and
IAS



Risk Index
Output
(RIO) for
PC3, PC5,
PC6, IAS
and IA

PC6 is the best ice class for a ship navigating behind an icebreaker
on the Kara Sea during hard winter time ice conditions.
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