
Publisher’s version  /   Version de l'éditeur: 

Proceedings of the 2th International Conference on Port and Ocean Engineering 
under Arctic Conditions, 2017-06-12

READ THESE TERMS AND CONDITIONS CAREFULLY BEFORE USING THIS WEBSITE. 

https://nrc-publications.canada.ca/eng/copyright

Vous avez des questions? Nous pouvons vous aider. Pour communiquer directement avec un auteur, consultez la 

première page de la revue dans laquelle son article a été publié afin de trouver ses coordonnées. Si vous n’arrivez 

pas à les repérer, communiquez avec nous à PublicationsArchive-ArchivesPublications@nrc-cnrc.gc.ca.

Questions? Contact the NRC Publications Archive team at 

PublicationsArchive-ArchivesPublications@nrc-cnrc.gc.ca. If you wish to email the authors directly, please see the 

first page of the publication for their contact information. 

NRC Publications Archive

Archives des publications du CNRC

This publication could be one of several versions: author’s original, accepted manuscript or the publisher’s version. / 

La version de cette publication peut être l’une des suivantes : la version prépublication de l’auteur, la version 

acceptée du manuscrit ou la version de l’éditeur.

Access and use of this website and the material on it  are subject to the Terms and Conditions set forth at

Verification and validation of an in-ice oil spill trajectory model based 

on satellite-derived ice drift data
Babaei, M. H.; Watson, David; Burcher, Richard

https://publications-cnrc.canada.ca/fra/droits

L’accès à ce site Web et l’utilisation de son contenu sont assujettis aux conditions présentées dans le site

LISEZ CES CONDITIONS ATTENTIVEMENT AVANT D’UTILISER CE SITE WEB.

NRC Publications Record / Notice d'Archives des publications de CNRC:
https://nrc-publications.canada.ca/eng/view/object/?id=42235993-2edc-4680-acfc-a411992cc068

https://publications-cnrc.canada.ca/fra/voir/objet/?id=42235993-2edc-4680-acfc-a411992cc068



 

POAC’17 
 

Busan, KOREA 

 

Proceedings of the 24
th

 International Conference on 
Port and Ocean Engineering under Arctic 

Conditions June 11-16, 2017, Busan, Korea 

 

 

Verification and Validation of An in-Ice Oil Spill Trajectory 

Model Based on Satellite-Derived Ice Drift Data 
 

Hossein Babaei
1
, David Watson and Richard Burcher

1 

1
 Ocean, Coastal and River Engineering, National Research Council Canada, Ottawa, Ontario

 

 
 

ABSTRACT 
 
A future increase in hydrocarbon exploration and development activities driven by the 

probable existence of hydrocarbon reserves and an expected increase in shipping activities 

due to less severe ice conditions, pose a risk of potential oil spills in the offshore Arctic. 

Estimating oil spill trajectories is essential in quantifying risks and planning an effective spill 

response. 
 

An in-ice spill trajectory modelling, analysis and visualization tool suitable for spills in 

highly ice-infested waters has been previously developed at NRC. The source data is 

historical satellite-derived ice drift. The model has been enhanced by including time 

dependent land-fast ice extent to better estimate coastal spill trajectories. 
 

Two hypothetical in-ice spill scenarios in the Canadian Beaufort Sea were modelled based on 

34 years of ice velocity data. In four months starting in November, a deep water spill in ice 

could travel over 700 km, while for a shallow water spill in ice, the travel distance could 

exceed 400 km. Depending on how fast an in-ice spill could be cleaned, both investigated 

deep water and shallow water spills could be an international issue, particularly the deep 

water spill scenario. 
 

Present model results were compared with an observed in-ice spill trajectory in the Barents 

Sea. Because of an underestimation of ice speeds in the input satellite-derived ice drift dataset, 

the present model underestimates the extent of the trajectory. However, the model estimated 

the trajectory of an observed buoy well. 
 

Present model results were also compared with an independent numerical study of oil spills 

in the Beaufort Sea. Coastward motions of an in-ice spill are found to be generally similar, 

however, along the coast, motions deviate after a certain time in the modelled period. Both 

models are based on data that are expected to be less accurate in the nearshore zone. We did 

not investigate what caused this deviation or whether the present model or the independent 

study is a better representation of reality. 
 
 

 

KEY WORDS: Oil spill; Trajectory modelling; Ice; Validation; Verification; Satellite-

derived ice drift 
 

INTRODUCTION 
 

A large proportion of the world’s undiscovered hydrocarbon reserves are expected to be 
found in the offshore Arctic (Eurasia Group, 2014) where the average monthly ice extent has 
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