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Research Thrusts:  

• Marine infrastructure 

• Renewable energy 

• Water resources 
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OBJECTIVES 

Optimize the design of marine 

infrastructure 

Improve the management of water 

resources  

          Accelerate the commercial       

          viability of Canadian marine  

          renewable energy  

          technologies  

Marine Infrastructure, Energy and Water Resources  

Lead: Andrew Cornett    andrew.cornett@nrc-cnrc.gc.ca 



Research Thrusts: 

•Reduced cost of  

marine operations 

• Safe and economic 

Arctic and offshore 

O&G operations 

•Building a 

sustainable, 

competitive Canadian 

shipbuilding industry 
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OBJECTIVES 

Reduce fuel consumption  

Reduce vessel design costs 

Maximize the value of capital 

investment  

Reduce risk 

Marine vehicles Program 

Lead: Fraser Winsor    fraser.winsor@nrc-cnrc.gc.ca 



Research thrusts:  

• Resource development                         

• Northern transportation 

• Marine safety  

technologies                    

• Community  

infrastructure 
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OBJECTIVE 

Ensure sustainable, low-impact 

development of the North while 

increasing the quality of life for 

Northerners 

Arctic Program 

Lead: Anne Barker    anne.barker@nrc-cnrc.gc.ca 



Arctic Program R&D Activities 

Resource Development 

• Ice loads on offshore structures 

• Oil spill detection, forecasting and 

bioremediation 

• Engineering datasets for offshore 

regulators and industry 

• Ice characterization for design 

Northern Transportation 

• Shipping risk assessment system 

• Pack ice forecasting for operations 

• Ice- and winter-roads under climate 

change conditions 

Marine Safety 

• Next generation personal protective 

equipment 

• Next generation life-saving 

appliances 

• Operations to support evacuation and 

rescue 

Community Infrastructure 

• Northern building standards 

• Water and wastewater technologies 

• Building envelope, lighting and energy 

efficiency 

• Foundations in permafrost 

• In-situ bioremediation 
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Field Work: The Drake subsea pipeline 

Field investigation (2020) 

Outcome: To guide design 

of future pipelines. 



Cold Weather Laboratories: Safety at Sea 
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Numerical Models: Pack Ice Drift Forecasting 
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Databases: CASRAS 
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BSED 3.2 Datasets 

• 84 datasets  

• 11 dataset categories 

• 211 GB 

• Over 200 000 files 

• 9 data types 
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Current BSED Datasets 
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Bathymetry 

1.1 
Bathymetric Chart 

(IBCAO)  

1.2 ArcticNet Basemaps 

1.3 ArcticNet Beaufort Shelf 

Buoys 

2.1 ArcticNet Beacons 

2.2 SEDNA Buoys 

2.3 Buoys (IABP-C) 

Community and Infrastructure 

3.1 
Arctic Infrastructure, 

Airports 

3.2 
Community 

Conservation Plans 

3.3 
Arctic Infrastructure, 

Ports 

Ice Charts 

5.1 

- 

5.2 

CIS Ice Atlas [2] 

5.3 
CIS Ice Atlas – Frequency of old 

ice 

5.4 
CIS Ice Atlas – Frequency of old 

ice greater than 4 tenths 

5.5 
CIS Ice Atlas - Frequency of sea 

ice 

5.6 
CIS Ice Atlas - Median ice 

concentration 

5.7 
CIS Ice Atlas - Median ice 

concentration when ice is present 

5.8 
CIS Ice Atlas - Median old ice 

concentration 

5.9 
CIS Ice Atlas - Predominant Ice 

Type 

5.10 CIS Daily Ice Charts 

5.11 CIS Historical 

5.12 CIS Regional Western Arctic 

5.13 NIC Arctic 

5.14 Polar Continental Shelf Project 

5.14a 

POLARIS: Polar Operational Limit 

Assessment Risk Indexing 

System 

Hazardous Ice 

4.1 Extreme Ice Features 

4.2 
Extreme Ice Features, 

Historical 

4.3 Historical Ice Islands 

4.4 
Ice Island Surveys: 

Southern Beaufort Sea 

4.5 NRC Ice Ridges Dataset 

4.6 NRC MY Ice Dataset 

4.7 
NRC Old Ice Borehole 

Strength 

4.8 

- 

4.11 

IceBridge topography 

http://www.ngdc.noaa.gov/mgg/bathymetry/arctic/arctic.html
http://www.ngdc.noaa.gov/mgg/bathymetry/arctic/arctic.html
http://www.omg.unb.ca/Projects/Arctic/basemaps/about.html
http://www.omg.unb.ca/Projects/Arctic/BeaufortShelf/html/
http://www.arcticnet.ulaval.ca/
http://research.iarc.uaf.edu/SEDNA/index.php
http://nsidc.org/data/g00791.html
http://nsidc.org/data/g00791.html
http://nsidc.org/data/g00791.html
http://www.articinfrastructure.org/
http://www.articinfrastructure.org/
http://jointsecretariat.ca/resources/inuvialuit-settlement-region/
http://jointsecretariat.ca/resources/inuvialuit-settlement-region/
http://www.articinfrastructure.org/
http://www.articinfrastructure.org/
http://www.ec.gc.ca/glaces-ice/default.asp?lang=En&n=090AF7D6-1
http://www.ec.gc.ca/glaces-ice/default.asp?lang=En&n=090AF7D6-1
http://www.ec.gc.ca/glaces-ice/default.asp?lang=En&n=090AF7D6-1
http://www.ec.gc.ca/glaces-ice/default.asp?lang=En&n=090AF7D6-1
http://www.ec.gc.ca/glaces-ice/default.asp?lang=En&n=090AF7D6-1
http://www.ec.gc.ca/glaces-ice/default.asp?lang=En&n=090AF7D6-1
http://www.ec.gc.ca/glaces-ice/default.asp?lang=En&n=090AF7D6-1
http://www.ec.gc.ca/glaces-ice/default.asp?lang=En&n=090AF7D6-1
http://www.ec.gc.ca/glaces-ice/default.asp?lang=En&n=090AF7D6-1
http://www.ec.gc.ca/glaces-ice/default.asp?lang=En&n=090AF7D6-1
http://www.ec.gc.ca/glaces-ice/default.asp?lang=En&n=090AF7D6-1
http://www.ec.gc.ca/glaces-ice/default.asp?lang=En&n=090AF7D6-1
http://www.ec.gc.ca/glaces-ice/default.asp?lang=En&n=090AF7D6-1
http://www.ec.gc.ca/glaces-ice/default.asp?lang=En&n=090AF7D6-1
http://www.ec.gc.ca/glaces-ice/default.asp?lang=En&n=090AF7D6-1
http://www.ec.gc.ca/glaces-ice/default.asp?lang=En&n=090AF7D6-1
http://www.ec.gc.ca/glaces-ice/default.asp?lang=En&n=090AF7D6-1
http://www.ec.gc.ca/glaces-ice/default.asp?lang=En&n=090AF7D6-1
http://www.ec.gc.ca/glaces-ice/default.asp?lang=En&n=090AF7D6-1
http://www.ec.gc.ca/glaces-ice/default.asp?lang=En&n=090AF7D6-1
http://www.ec.gc.ca/glaces-ice/default.asp?lang=En&n=090AF7D6-1
http://www.ec.gc.ca/glaces-ice/default.asp?lang=En&n=090AF7D6-1
http://www.ec.gc.ca/glaces-ice/default.asp?lang=En&n=090AF7D6-1
http://www.ec.gc.ca/glaces-ice/default.asp?lang=En&n=090AF7D6-1
http://www.ec.gc.ca/glaces-ice/default.asp?lang=En&n=090AF7D6-1
http://www.ec.gc.ca/glaces-ice/default.asp?lang=En&n=090AF7D6-1
http://www.ec.gc.ca/glaces-ice/default.asp?lang=En&n=090AF7D6-1
http://www.ec.gc.ca/glaces-ice/default.asp?lang=En&n=090AF7D6-1
http://www.ec.gc.ca/glaces-ice/default.asp?lang=En&n=090AF7D6-1
http://www.ec.gc.ca/glaces-ice/default.asp?lang=En&n=090AF7D6-1
http://www.ec.gc.ca/glaces-ice/default.asp?lang=En&n=090AF7D6-1
http://www.ec.gc.ca/glaces-ice/default.asp?lang=En&n=090AF7D6-1
http://www.ec.gc.ca/glaces-ice/default.asp?lang=En&n=090AF7D6-1
http://www.ec.gc.ca/glaces-ice/default.asp?lang=En&n=090AF7D6-1
http://www.ec.gc.ca/glaces-ice/default.asp?lang=En&n=090AF7D6-1
http://www.ec.gc.ca/glaces-ice/default.asp?lang=En&n=090AF7D6-1
https://www.ec.gc.ca/glaces-ice/?lang=En&n=B6C654BB-1#daily_ice
http://www.ec.gc.ca/glaces-ice/default.asp?lang=En&n=0A70E5EB-1
http://www.ec.gc.ca/glaces-ice/default.asp?lang=En&n=B6C654BB-1#weekly_ice
http://www.natice.noaa.gov/
http://www.ec.gc.ca/glaces-ice/
ftp://sidads.colorado.edu/pub/projects/noaa/iicwg/IICWG-2014/Jackson_IMO_Polar_Code_Operational_Limitations.pdf
ftp://sidads.colorado.edu/pub/projects/noaa/iicwg/IICWG-2014/Jackson_IMO_Polar_Code_Operational_Limitations.pdf
ftp://sidads.colorado.edu/pub/projects/noaa/iicwg/IICWG-2014/Jackson_IMO_Polar_Code_Operational_Limitations.pdf
https://www.bsee.gov/research-record/tap-644-chukchi-sea
http://www.esrfunds.org/pdf/115.pdf
http://www.esrfunds.org/pdf/115.pdf
http://www.geography.uottawa.ca/prof/lcopland.htm
http://archive.nrc-cnrc.gc.ca/eng/ibp/chc.html
http://archive.nrc-cnrc.gc.ca/eng/ibp/chc.html
http://archive.nrc-cnrc.gc.ca/eng/ibp/chc.html
http://archive.nrc-cnrc.gc.ca/eng/ibp/chc.html
http://www.nrc-cnrc.gc.ca/eng/solutions/collaborative/arctic.html
http://www.nrc-cnrc.gc.ca/eng/solutions/collaborative/arctic.html
http://www.the-cryosphere.net/10/1161/2016/tc-10-1161-2016.html
http://www.the-cryosphere.net/10/1161/2016/tc-10-1161-2016.html
http://www.the-cryosphere.net/10/1161/2016/tc-10-1161-2016.html


Current BSED Datasets 
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MetOcean 

8.1 Air Pressure (IABP-AB) 

8.2 Beaufort Gyre MMP 

8.3 
CASES Mooring ADCP 

Sensor Data 

8.4 
CASES Mooring RCM 

Currents 

8.5 

- 

8.7 

MDLT:  Mean Lowest 

Daily Low Temperature 

[3] 

8.8 

- 

8.12 

North American Regional 

Reanalysis [5] 

8.13 Tide Stations 

8.14 Weather Stations (CDCD) 

8.15 

- 

8.16 

Weather Stations [2] 

8.17 Wind & Wave Hindcast 

Subsurface 

11.1 Artificial Islands 

11.2 
Geotechnical Data 

(ESELog'ESEBase) 

11.3 
Geological Provinces of 

the World 

11.4 

- 

11.6 

Geological Map of the 

Arctic [3] 

11.7 
OCS Study Areas (Sub-

Sea Data) 

11.8 OCS Study Borings  

11.9 OCS Study Boulder Patch  

11.10 OCS Study Earthquakes 

11.11 OCS Study Ice Gouge 

11.12 OCS Study Strudel Scour 

11.13 Soils Map 

Navigation 

9.1 
Shipping Safety Control 

Zones 

9.2 Nautical Charts Canada 

9.3 Nautical Charts USA 

9.4 Arctic Data 

Stakeholders 

10.1 Frontier Well Sites 

10.2 Oil and Gas Rights 

Ice Motion 

6.1 
Moored Upward Looking 

Sonar - Ice Velocity 

6.2 Ice Velocity (IABP-D) 

6.3 

- 

6.6 

Polar Pathfinder [4] 

6.7 MEaSURES-06 

6.8 GlobICE 

Ice Properties 

7.1 ArcticNet HEMI 

7.2 CIS Ice Thickness 

7.3 
Hourly Ice Observations 

(Molikpaq) 

7.4 Ice Concentration MMAB 

7.5 
Ice Thickness - HEMI 

flight 

7.6 
Moored Upward Looking 

Sonar - Ice Draft 

7.7 IceBridge 

7.8 Ice Load Catalogue 

7.9 
Submarine Upward 

Looking Sonar - Ice Draft 

http://nsidc.org/data/g00791.html
http://nsidc.org/data/g00791.html
http://nsidc.org/data/g00791.html
http://www.whoi.edu/beaufortgyre/home
https://www.polardata.ca/pdcsearch/PDCSearchDOI.jsp?doi_id=11653
https://www.polardata.ca/pdcsearch/PDCSearchDOI.jsp?doi_id=11653
https://www.polardata.ca/pdcsearch/PDCSearchDOI.jsp?doi_id=11653
https://www.polardata.ca/pdcsearch/PDCSearchDOI.jsp?doi_id=11653
http://akerarctic.fi/sites/default/files/page/fields/field_attachments/5._kendrick.pdf
http://akerarctic.fi/sites/default/files/page/fields/field_attachments/5._kendrick.pdf
http://akerarctic.fi/sites/default/files/page/fields/field_attachments/5._kendrick.pdf
http://akerarctic.fi/sites/default/files/page/fields/field_attachments/5._kendrick.pdf
http://akerarctic.fi/sites/default/files/page/fields/field_attachments/5._kendrick.pdf
http://www.emc.ncep.noaa.gov/mmb/rreanl/
http://www.emc.ncep.noaa.gov/mmb/rreanl/
http://www.meds-sdmm.dfo-mpo.gc.ca/isdm-gdsi/twl-mne/index-eng.htm
http://climate.weather.gc.ca/historical_data/search_historic_data_e.html
http://cdo.ncdc.noaa.gov/pls/plclimprod/cdomain.abbrev2id
http://isdm.gc.ca/isdm-gdsi/waves-vagues/index-eng.htm
http://isdm.gc.ca/isdm-gdsi/waves-vagues/index-eng.htm
http://www.aadnc-aandc.gc.ca/
http://www.aadnc-aandc.gc.ca/
http://www.aadnc-aandc.gc.ca/
http://www.aadnc-aandc.gc.ca/
http://www.aadnc-aandc.gc.ca/
http://pubs.usgs.gov/dds/dds-060/
http://pubs.usgs.gov/dds/dds-060/
http://geoscan.nrcan.gc.ca/starweb/geoscan/servlet.starweb?path=geoscan/fulle.web&search1=R=287868
http://geoscan.nrcan.gc.ca/starweb/geoscan/servlet.starweb?path=geoscan/fulle.web&search1=R=287868
http://www.boem.gov/
http://www.boem.gov/
http://www.boem.gov/
http://www.boem.gov/
http://www.boem.gov/
http://www.boem.gov/
http://www.boem.gov/
http://www.boem.gov/
http://nsidc.org/data/ggd602.html
http://www.tc.gc.ca/eng/marinesafety/debs-arctic-acts-regulations-zds-1824.htm
http://www.tc.gc.ca/eng/marinesafety/debs-arctic-acts-regulations-zds-1824.htm
http://www.charts.gc.ca/index-eng.asp
http://www.nauticalcharts.noaa.gov/
http://www.pame.is/index.php/projects/arctic-marine-shipping/amsa
http://www.neb-one.gc.ca/clf-nsi/index.html
http://www.aadnc-aandc.gc.ca/eng/1100100036298
http://nsidc.org/data/docs/noaa/g02177_draft_and_veloc/index.html
http://nsidc.org/data/docs/noaa/g02177_draft_and_veloc/index.html
http://nsidc.org/data/docs/noaa/g02177_draft_and_veloc/index.html
http://nsidc.org/data/docs/noaa/g02177_draft_and_veloc/index.html
http://nsidc.org/data/docs/noaa/g02177_draft_and_veloc/index.html
http://nsidc.org/data/g00791.html
http://nsidc.org/data/g00791.html
http://nsidc.org/data/g00791.html
http://nsidc.org/data/nsidc-0116.html
http://rkwok.jpl.nasa.gov/graphics/index.html
http://rkwok.jpl.nasa.gov/graphics/index.html
http://rkwok.jpl.nasa.gov/graphics/index.html
http://www.globice.info/index.php
http://www.arcticnet.ulaval.ca/
http://www.ec.gc.ca/glaces-ice/default.asp?lang=En&n=E1B3129D-1
http://archive.nrc-cnrc.gc.ca/eng/ibp/chc.html
http://archive.nrc-cnrc.gc.ca/eng/ibp/chc.html
http://polar.ncep.noaa.gov/seaice/Analyses.shtml
https://www.polardata.ca/pdclite/viewmetadata.ccin?id=8245
https://www.polardata.ca/pdclite/viewmetadata.ccin?id=8245
https://www.polardata.ca/pdclite/viewmetadata.ccin?id=8245
https://www.polardata.ca/pdclite/viewmetadata.ccin?id=8245
https://www.polardata.ca/pdclite/viewmetadata.ccin?id=8245
http://nsidc.org/data/docs/noaa/g02177_draft_and_veloc/index.html
http://nsidc.org/data/docs/noaa/g02177_draft_and_veloc/index.html
http://nsidc.org/data/docs/noaa/g02177_draft_and_veloc/index.html
http://nsidc.org/data/docs/noaa/g02177_draft_and_veloc/index.html
http://nsidc.org/data/docs/noaa/g02177_draft_and_veloc/index.html
https://nsidc.org/data/icebridge
http://archive.nrc-cnrc.gc.ca/eng/ibp/chc/reports/ice-loads.html
http://nsidc.org/data/g01360.html
http://nsidc.org/data/g01360.html
http://nsidc.org/data/g01360.html
http://nsidc.org/data/g01360.html
http://nsidc.org/data/g01360.html


BSED - Current and Future 

• 5 new datasets were 

added to the database 

this year 

• 43 updateable datasets 

• 2 more years are 

remaining in the current 

phase of the project 
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BSED interface 
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BSED: Querying Data 
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BSED: Weather Station Data 



BSED: Tools (FDD) 



BSED: Analyzing Data  



BSED: Extracting Data  



BSED: Extracting temporal data from Ice Charts 
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BSED: Comparing ice thickness from Ice Charts to FDD 
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BSED: Verifying for Climate Change Impacts 
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BSED: Verifying for Climate Change Impacts 
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BSED: Verifying for Climate Change Impacts 
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BSED: Verifying for Climate Change Impacts 
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BSED: Verifying for Climate Change Impacts 
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BSED Contact 

Thank you 
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Louis Poirier  

(613-993-6834) 

Louis.Poirier@nrc-cnrc.gc.ca 
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