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Wintertime maritime transportation
risks

Wintertime operations Oil spill in ice
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STORMWINDS
Strategic and Operational
Risk Management



STRATEGIC
RISK MANAGEMENT

OIL SPILL RISK 
MANAGEMENT AND 

RESPONSE

SAFETY MANAGEMENT 
SYSTEM (SMS) OF VESSEL 

TRAFFIC SERVICES

Vessel Traffic Services

IMO 2010 Oil spill risk managament model Safety engineering based SMS



OPERATIONAL
RISK MANAGEMENT
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Strategic oil spill
risk management



Strategic risk management: oil spills
What are the oil
winter spill risks
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Overview: elements of strategic risk
management model
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Accident analysis ACCIDENT 
ANALYSIS

Goerlandt F, Goite H, Valdez Banda OA, Höglund A, Ahonen-Rainio P, Lensu M. 2017.
An analysis of wintertime navigational accidents in the Northern Baltic Sea.

Safety Science 92:66-84
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Accident analysis ACCIDENT 
ANALYSIS

Goerlandt F, Goite H, Valdez Banda OA, Höglund A, Ahonen-Rainio P, Lensu M. 2017.
An analysis of wintertime navigational accidents in the Northern Baltic Sea.

Safety Science 92:66-84



Climate scenario analysis

A. Höglund, P. Pemberton, R. Hordoir and S. Schimanke. 2017.
Ice conditions for maritime traffic in the Baltic Sea in future climate.

Boreal Environment Research, submitted.
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Climate scenario analysis CLIMATE 
SCENARIO 
ANALYSIS

A. Höglund, P. Pemberton, R. Hordoir and S. Schimanke. 2017. Ice conditions for 
maritime traffic in the Baltic Sea in future climate. Boreal Environment Research, 

submitted.
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Operational oil spill
risk management



Operational risk management: oil spills

Tools for 
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Overview: elements of operational risk
management model
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Collision and grounding
damage models

COLLISION & 
GROUNDING 

DAMAGE 
MODELS

ldam

Results from each simulation:
• critical energy
• critical penetration
• volume of deformed material
• opening size 

M. Heinvee. 2016.
The rapid prediction of grounding behavior of double bottom tankers.

PhD thesis, Tallinn University of Technology



Oil outflow model OIL OUTFLOW 
MODEL

M. Sergejeva, J. Laanearu, K. Tabri. 2015. Hydraulic modelling
of submerged oil spill including tanker hydrostatic overpressure.

Analysis and Design of Marine Structures 209-217.



Web-based ship spill
application (ADSAM)

WEB-BASED 
SHIP SPILL 

APPLICATION
(ADSAM)



SmartResponse Web SmartResponse
Web

Seatrack Web

SmartResponse 
Web

spill 
amount

spill 
trajectory

shore impactEnvironmental Sensitivity Index

ADSAM



STORMWINDS Consortium



Thank you!

www.stormwinds.aalto.fi
Floris Goerlandt, D.Sc. (Tech)

floris.goerlandt@aalto.fi
+358 50 343 1186



Strategic and Operational Risk 
Management for Wintertime Maritime 

Transportation System

Aalto University
Research Group on Maritime Risk and Safety


