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Marine Infrastructure, Energy and Water Resources

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

Research Thrusts:

* Marine Infrastructure £ gr b s o ke

 Renewable energy infrastructure

. Water resources Improve the management of water
resources

Accelerate the commercial
viability of Canadian marine
renewable energy
technologies
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Marine vehicles Program

Lead: Fraser Winsor fraser.winsor@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

OBJECTIVES

Reduce fuel consumption
Reduce vessel design costs
Maximize the value of capital
Investment
Reduce risk




Arctic Program

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

Research thrusts: OBJECTIVE

Ensure sustainable, low-impact
* Resource development  FGlEE o] =i iial= Mol plan il =

_ Increasing the quality of life for
 Northern transportation Northerners

 Marine safety
technologies

« Community
Infrastructure




Arctic Program R&D Activities

Resource Development Northern Transportation
* |Ice loads on offshore structures » Shipping risk assessment system
« Oil spill detection, forecasting and » Pack ice forecasting for operations

bioremediation « Ice- and winter-roads under climate
« Engineering datasets for offshore change conditions
regulators and industry

* |ce characterization for design

Marine Safety Community Infrastructure
* Next generation personal protective * Northern building standards
equipment .

Water and wastewater technologies

* Next generation life-saving - Building envelope, lighting and energy

appliances efficiency
* Operations to support evacuation and ||. rEoundations in permafrost
rescue

* |n-situ bioremediation




Field Work: The Drake subsea pipeline

Field investigation (2020)
Outcome: To guide design
of future pipelines.

Drifting ice ridge

=)

pipeline




Cold Weather Laboratories: Safety at Sea
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Numerical Models: Pack Ice Drift Forecasting

Ice Thickness
2016-10-06 06:00 UTC+0000 (forecast +36.0hrs)
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Databases: CASRAS
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BSED 3.2 Datasets

BB et e i B

- e monea @ I

* 84 datasets
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« 11 dataset categories

« 211 GB

 Over 200 000 files
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Current BSED Datasets

Bathymetry Hazardous Ice Ice Charts
1 Bathymetric Chart 5.1
' (IBCAO) 4.1  Extreme Ice Features - CIS Ice Atlas [2
1.2 ArcticNet Basemaps - CIS Ice Atlas — Frequency of old
' ice
1.3 ArcticNet Beaufort Shelf 4,  Exireme Ice Features, - CIS Ice Atlas — Frequency of old
Historical ' ice greater than 4 tenths
Buoys 55 CIS Ice Atlas - Frequency of sea
. . ’ ice
. 4.3 Historical Ice Islands —
2.1 ArcticNet Beacons 56 CIS Ice Atlas - Median ice
4.4 Ice Island Surveys: ' concentration
29 SEDNA Buoys ' Southern Beaufort Sea 57 CIS Ice Atlas - Median ice
’ concentration when ice is present
4.5 NRC Ice Ridges Dataset 58 CIS Ice Atlas - Median old ice
23 Buoys (IABP-C) ' concentration
59 CIS Ice Atlas - Predominant Ice
4.6 NRC MY Ice Dataset ' Type
Community and Infrastructure e NRC Old Ice Borehole 5.10 CIS Daily Ice Charts
3.1 Arctic Infrastructure, ' Strength 511 CIS Historical
’ Airports
5.12 CIS Regional Western Arctic
39 Community 4.8
' Conservation Plans . IceBridge topography 5.13 NIC Arctic
. 4.11 : .
33 Arctic Infrastructure, 5.14 Polar Continental Shelf Project
' Ports

POLARIS: Polar Operational Limit
5.14a Assessment Risk Indexing

System



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

Ice Motion

Moored Upward Looking
Sonar - Ice Velocity

6.2 Ice Velocity (IABP-D)
6.3

- Polar Pathfinder [4]
6.6

6.1

6.7 MEaSURES-06

6.8 GlobICE

Ice Properties

7.1 ArcticNet HEMI

7.2 CIS Ice Thickness
Hourly Ice Observations

(Molikpaq)

7.4 Ice Concentration MMAB
Ice Thickness - HEMI

7.3

75 fight
76 Moored Upward Looking

Sonar - Ice Draft

7.7 IceBridge

7.8 Ice Load Catalogue

Submarine Upward
Looking Sonar - Ice Draft

7.9

MetOcean

8.1 Air Pressure (IABP-AB)

8.2 Beaufort Gyre MMP

CASES Mooring ADCP,
Sensor Data

CASES Mooring RCM
Currents

8.5 MDLT: Mean Lowest
- Daily Low Temperature

87 3]

8.3

8.4

= North American Regional

) Reanalysis [5]
8.12 Reanalysis [5

8.13 Tide Stations

8.14  Weather Stations (CDCD)

8.15
Weather Stations [2]

8.16

8.17 Wind & Wave Hindcast

Navigation

Shipping Safety Control
Zones

9.1

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

Subsurface
111 Artificial Islands
11.2 Geotechnical Data

(ESELog'ESEBase)
11.3 Geological Provinces of
' the World
11.4

- Geological Map of the
116 Arctic [3]

OCS Study Areas (Sub-
Sea Data)

11.8 OCS Study Borings

11.7

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



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

B Beaufort Sea Engineering Database - V3.2

* 5 new datasets were e

oo i ] |

&, Vain | [l NARR Temperature | e PRUDHOEBAY | R Buoy 12

| o 20050 B rce Chant 20160312 x|

added to the database E

ataset  Ice Charts - CIS Regional Western Arctic

ame  Ice Chart 2016-09-12

M| [ Metaata Details

= Projection

DatasetName  Ice Charts - CIS Regional Western Arctic
I S e a r Starting Date 2016/09/12

Ending Date 2016/03/12

Latitude Min 55.6428

Latitude Max 88,4656

Longitude Min -179.197

< L

Projection: Lamber tConformal, Elipsoid: Clarkss, Central Meridian: ~100, Lat|

Regional ice charts are provided by the Canadian Ice Service, These charts show the analysis ~ +
of ice conditions for a given region at a specific date. They are based on an analysis and T
integration of all avallable data on ice conditions. These indude: weather and aceanographic
information, visual observations from shore, ship and aircraft, airborne radar, and satelite

imagery. The highest resolution data regularly used in chart production is RADARSAT imagery. | =
The RADARSAT-1 (standard mode) image resolution is 25 m; the RADARSAT-2 (ultra fine

resolution mode) provides a resolution of 3 m. CIS typically orders and analyses Scan SAR Wide
data with a pixel spacng of 100m U

For the purposes of the Beaufort Sea Engineering Database, the ice charts can be displayed in
Thidkness [m], Stage of Development, Concentration, Floe Size (urits shown in the figure) and ~ +

[ Ice Chart 2016-09-12

« 43 updateable datasets

= BaseMaps

=-["JpelarCirde

e 2 more years are
remaining in the curren
phase of the project

Ice Chart Attributes
@) WMO Concentration

Concentration Old Ice
Thickness Avg (m)
Thickness Max (m)
Floe Size First Year
Floe Size Old Iee
() Tee Numeral

cAC3
POLARIS

Class 1A

AN AN
Ice Chart 2016-08-12
VMO Tatal Concentration
| [9.Land
8:Undefined ice
tl [T ice sher

" B.Fastice
5:8/10 - 10410 (very close ic
4:710- 810 (close ice)
| [3:4110- B/10 (open ice
2:1/10 - 310 (very open ice)
| | 1:Open Water
D:ce Free
=

|[Reacy

LAMBERT Clarkfi6

%:-1430131.599, ¥:4002918.709 (Lat: 71.53

14
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BSED interface

File View Tools Update Help
|

W& 8- |8
& Man ||l ace0_y

[ Viewable Map Layers

500m_RR_ArcViewsf |

~[JPolarCircle
= Overlays
[ TownNames
- DataSets

thymetric Chart (IBCAQ)
BCAO_V3_500m_RR_ArcView. i

Bring to Top Properties

FETmatEy, Dataset Mame: Bathymetric Chart (IBCAQ) Description: An integrated map of bathymetric data north of 64 -
1 Dataset Selected degrees (Arctic seabed)
Provider: International Bathymetric Chart of the Arctic
i All Date: -
= \Web Site: hittp: /iwww.nadc.noaa . gov /mag bathymetr
o] Fold & Li L tat

Default Boundary File Format: asdi [ pen Falder ] l pen Licence ] l locumentation
Dataset Count Name Lat. Min  Lat.Max  Lon.Min  Lon.Max  GeoTiff
Bathymetric Chart (IBCAQ) 1 IBCAQ_V3_500m_RR_ArcView.tif 619939 816353 -171.057  -112.297 IBCAO..

Ready




BSED: Querying Data

Set Search Boundary Options

w Beaufort Sea Engineering Database - V3.
| File View Tools Update Help
H&8- |8
ﬁi Main I .
= B Set Search Date Op ﬂ
== —
=0 (7 Single Interval
01012000
06102017
(7 Variable Interval |
2000
2017
(@ Periodic Interval
| |
Jan 1
Dec 31
— Monthly Interval
| |
el Januar"" :.||_I|",-' Description:  An integrated map of bal
Select February August degrees {Arctc seabed) |||
setDa March September
setsa April October [of
May Movember : :
Dataset JL"-IE DEl:ElTll:lEr on.Min  Lon. Max GeoTiff
Bathymetr| 171.057 -112.297 IBCAO...
[ K J [ Cancel ] »
|Ready

@ Default Extent

() Maximum Search Extent
() Shipping Route
Load Route Save Route
Dra Left dick mouse within the map view to
o

draw a route, Press Apply when done.

IIse the coordinates of a route

Select o i
- selected from within the map view.

Corridor Width m) | 10 Apply

(71 Bounding Box Coordinates

Longitude Latitude
Mir -166 68
Max | -123 76
(7 spedific Site

Longitude Latitude Search Radius (km)
145 73 200

LIse the coordinates of a data point

s -
Select . :
selected from within the map view.

(") User-Defined Boundary

Draw Left dick mouse within the map view to
draw boundary. Press Apply when done,

|Ise the coordinates of a boundary

Select o )
selected from within the map view.

[ oK. ] [ Cancel ] . Apply |

]

16 NC-CNC




BSED: Weather Station Data

8 Beaufort Sea Engineering Database - V33 - - — et S ==
File View Tools Update Help
HE8-|d5|H
& Van 1 Il 1ECA0_V3_500m_RR_ArcViewstf  [P® TUKTOYAKTUK ()
Dataset  Weather Stations (Daily)
Name TUKTOYAKTUK
MetaData Details The following is a description of the global surface summary of day product produced by the -
— — - National Climatic Data Center (NCDC) in Asheville, NC. The input data used in building these [
Projection Projection: Lati ong, Ellipsoid: WGS84, Longitude Option: -180 to 180 degrees  daily summaries are the Integrated Surface Data (ISD), which indudes global data obtained -
Dataset Name Weather Stations (Daily) from the USAF Climatology Center, located in the Federal Climate Complex with NCDC. The 1
Starting Date 1977/07j01 latest daily summary data are normally available 1-2 days after the date-time of the —
9 observations used in the daily summaries. The online data files begin with 1929, and are now
Ending Date 2017/03/24 at the Version 7 software level. Over 9000 stations' data are typically available.
Laffuxle o4 The daily el cluded in the d (: lable fr ch )
L tuid -133.026 e daily elements induded in the dataset (as available from each station) are:
ongrude Mean temperature [. 1 Fahrenheit]
pis 719595-99999 Mean dew point [. 1 Fahrenheit]
M| | Elev_m 4,5009993 Mean sea level pressure [ 1 mb] o

Description:

40
i
I 20
0
|
=20

Mean temperature

Unit: F

Action: [Extract Freezing and Melting Degree Days v]

B TEMP XD pewe |ED Sl |EIvise |E3 wose |ED mxspD | EDGUST | TEMPmAX |ED TEmPMIN |ED PRcP | Foc |EDRaN |E@swow |m@HAL |E3TMDR | E3 TRND |

I

IM]

Nﬂ/ ‘ |
1 | )
l x

—

4

‘W

4

wwm lﬁ

Ji
|
|

2014/01/08

2014/09/13

2015/05/21 2016/01/26

2016/10/02

2017/06/09

li[Ready
=




BSED: Tools (FDD)

Extract FOD and MDD

— -

B9 Beaufort Sea Engineering Database - V3.3

File View Tools

CERE

Update Help

B1E

s Van | Il 15CA0_V3_500m_RR_ArcView tif

o TUKTOYAKTUK %/

Dataset  Weather Stations (Daily)
Name TUKTOYAKTUK
I MetaData Details
Projection Projection: LatLong, Ellipsoid: WGS84, Longitude Option: -180 to 180 degrees
Dataset Name Veather Stations (Daily)
Starting Date 1977/07/01
Ending Date 2017/09/24
Latitude 69,433
Longitude -133.025
jis] 719595-99999
M| | Elev_m 4,5009993

The following is a description of the global surface summary of day product produced by the
National Climatic Data Center (NCDC) in Asheville, NC. The input data used in building these
daily summaries are the Integrated Surface Data (15D), which indudes global data obtained
from the USAF Climatology Center, located in the Federal Climate Complex with NCDC. The
latest daily summary data are normally available 1-2 days after the date-time of the
observations used in the daily summaries. The online data files begin with 1929, and are now
at the Version 7 software level. Over 9000 stations' data are typically available.

The daily elements induded in the dataset (as available from each station) are:
Mean temperature [. 1 Fahrenheit]

Mean dew point [. 1 Fahrenheit]

Mean sea level pressure [. 1 mb]
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I =20

Description: Mean temperature

Unit: F Action: [Extract Freezing and Melting Degree Days v ]
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Freezing Degree Days
Manth Day

Start Date : ,f

Freezing Temperature: 0 Celsius
Melting Degree Days
Manth Day

Start Date : ,f
End Date : ,."

Melting Temperature : 0 Celsius

Estimating Ice Thidkness from FDD

The maximum thickness of undisturbed level ice
grown in & winter season can be inferred from
accumulated FOD using the equation IS0
19905:2010 (A.6-3)

h =a *FDD"b
a - site-spedfic constant 0.0133
b - heat conduction coeffident  0.58

Maximum level sea ice thickness 2 Metre

Missing Data Points

Any seguence of missing days up to and induding
the "Acceptable Missing Day’ count will be replaced
using linear interpalation. If this day count
sequence is exceeded, the remaining time period
will be set to MoData.

Acceptable Missing Days :

[ Compute |[ Close




BSED: Analyzing Data

¥ Beaufort Sea Engineering Database - V3.3

Eile View Tools Update Help

CERENRT1E

& viain | [l ecro o TUKTOYAKTUK x|

00m_RR_ArcView tif

Dataset Weather Stations (Daily)

MName TUKTOYAKTUK

MetaData Details The following is & description of the global surface summary of day product produced by the -
- - - National Climatic Data Center {NCDC) in Asheville, NC. The input data used in buiding these [
Projection Projection: LatLong, Elipsoid: WGS84, Longitude Option: -180 to 180 degrees  daily summaries are the Integrated Surface Data (I5D), which indludes global data obtained L
DatasetMame  Weather Stations (Daiy) from the USAF Climatology Center, located in the Federal Climate Complex with NCDC. The |~
latest daily summary data are normally available 1-2 days after the date-time of the —
StartingDate  1577/07/01 observations used in the dally summaries. The online data fles begin with 1929, and are now
Ending Date 2017/09/24 at the Version 7 software level. Qver 9000 stations' data are typically available.
Latitude 69.433
" . The daily elements induded in the dataset (as available from each station) are:
Lengitude 133.026 Mean temperature [ 1 Fahrenheit]
D 715555-99939 Mean dew point [. 1 Fahrenheit]
Wi | Elev_m 4,5399293 Mean sea level pressure [ 1 mb] <
EwosP |E wxsPp | EIGusT |3 TEMPvAx |ER TemPun | EIPRcP |EFos |ERRAN |E3 swow |E3 HAL |3 TNDR |ES TRND | FODHom TEMP | E) MODfom TEMP  ES lee Thickness from TEMP ] D
Description:  Level Sea Ice Thickness estimated from Mean temperature Unit: Metre Action: [Exu-act Statistics v]
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BSED: Extracting Data

Beaufort Sea Engineering Database - V3.3 R R el Sl =B

View Tools Update Help

Export > Save Selected Data Item As...

Print Save All Data Items From Selected Upper Tab...

Save All Data Items From All Tabs...

Exit T
Name TUKTOYAKTUK
MetaData Details The following is a description of the global surface summary of day product produced by the B

. : - 5 . National Climatic Data Center (NCDC) in Asheville, NC. The input data used in building these
Projection Projection: Latlong, Ellipsoid: WGS84, Longitude Option: -180 to 130 degrees  daily summaries are the Integrated Surface Data (ISD), which indudes global data obtained ‘=
Dataset Name Weather Stations (Daily) from the USAF Climatology Center, located in the Federal Climate Complex with NCDC. The "
Starting Date 1977/07/01 latest daily summary data are normally available 1-2 days after the date-time of the -
9 observations used in the daily summaries. The online data files begin with 1929, and are now
Ending Date 2017/09/24 at the Version 7 software level. Over 9000 stations' data are typically available.
Latitige eo.am The daily el ded in the d: (@ ilable fr ch )
-133.0 e daily elements induded in ataset (as available from each station) are:
Longride 002 Mean temperature [, 1 Fahrenheit]
ol 718595-99998 Mean dew point [. 1 Fahrenheit]
M| | Elev_m 4.5999999 Mean sea level pressure [.1mb] =
EIWDsP |EI mMxsPD | E3GUST |3 TEMPMAX |ED TEMPMIN |EPRcP |ERFoc |EDRAN |E3snow |E3HAL |E3 TNDR |3 TAND |3 FODfom TEMP | B MDDfrom TEMP 31 loe Thickness from TEMP (x) <>

Description: Level Sea Ice Thickness estimated from Mean temperature Unit: Metre Action: [Exuact Statistics V]




BSED: Extracting temporal data from Ice Charts

- g; |"|
[ % Beaufort Sea Engineering Database - V3.3 W' Extract Tempor'al Data From Ice Charts - =il
File View ‘ Update Help
ﬂ 5 'ﬂ Extract Temporal Data From Ice Charts...
& Man [|  Compute Tide And Tidal Currents.. Ice Chart Dataset [I::e Charts - CIS Regional Western Arctic v]
| Compute Daylight Hours... ] XSG
& Viewabl
Ij mBaas Resource Websites... \“g %
[¥TCanad: - . . . 4 . . -
i Elpoarcede (@) Extract time series for each ice chart attribute at a single location U
=) Overlays <
| [CITownNames
=-DataSets .
[0]\Weather Stations (Daiy) Latitude (dec. degrees) 73.0
r | nnnihide (Har donroceh -133 2‘36|

j Extracting Time Series [12%]

i

Extracting Time Series
Dataset : Ice Charts - CIS Regional Western Arctic
Processing Ice Chart 2013-11-04 (27/230)

[ — | (Caneet)

b ALOTOUTE
ll N“ Sampling resolution (km) | 20
oo ———— Please note that spatial and temporal filters are applied while

1Dataset Selected o extracting temporal data from ice charts

Single Interval
e ihEErY Web ite:
Default Boundary S Ok ] [ Cancel

I'ﬂ Dataset Count Name | | o
Weather Stations (Daily) 107 TRAIL VALLEVY, e e

TUKTOYAKTUK 1979/01/31 1981/04/17  69.45 -133 7. 18

TUKTOYAKTUK 1977/07/01  2017/09/24  69.433 -133.026 7. 45999..

TUKTOYAKTUK 1973/01/01 1977/06/30  69.45 -133 7. 18

TUKTOYAKTUK 1964/01/01 1972/12/31 6945 -133.017 9; 'S

TUKTOYAKTUK & 1973/02/24 1977/06/30  69.433 -133.033 s [iL

TUKTOYAKTUK NWT 1994/09/01 2017/09/24  69.433 -133.017 i |15, |
r UGNU-KUPARUK AIRPORT 1981/02/20 2007/12/31 70317 -149.583 7. 2 o

L —




BSED: Comparing ice thickness from Ice Charts to FDD

Ice Thickness (m)
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Comparison of Ice Thickness off Tuktoyaktuk using CIS
Regional Ice Chart data and FDD calculation tool in BSED
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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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Ice Thickness (m)
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BSED: Verifying for Climate Change Impacts

Persistence of Ice at the Pokak Exploration Licence
Area

Annual Ice (Concentration x Days)
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BSED: Verifying for Climate Change Impacts

Persistence of Old Ice at the Pokak Exploration
Licence Area
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BSED Contact

Thank you

Louis Poirier
(613-993-6834)
Louis.Poirier@nrc-cnrc.gc.ca
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