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Strategy of the Ice Monitoring Project

Test and compare different ice monitoring techniques

Cameras

Observe the

Satellite Images

Drilling and
Coring

Underwater Sonar

Ice, measure

differences from year to year (2015-2018)

its thickness, document the
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Why Deception Bay?

Year long transit hub for ore from nickel mines currently in
operation

Hunting and fishing area for Inuit communities
A sensitive ecosystem
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Why Salluit and Kangigsujuaq?

Similar fjords
Control sites: to compare observations from Deception Bay
Community involvement
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When observing sea ice, we pay attention to :

Seasonal evolution

Dynamic events

Events related to ice travel and subsistence activities
Historical changes

Providing information to the communities
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Equipment in Deception Bay

Cameras (5) Sonars (2)




bB>ALADN PPCP>< \o-do
Sonar near Moosehead Island

Ice Thickness during the 2016-2017 season in Deception Bay

Frozen from December 6th 2016 to June 11th 2017 8
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Sonar underneath the ship turning point

Ice Thickness during the 2016-2017 season in Deception Bay
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Blue arrows identify ships coming in or going out of the bay:

2016-2017 In Out In Out In Out In Out

MV Arctic (Raglan) [ Nov.27 [Dec.9 |Jan.9 Jan.23 | Mar.6 Mar.15 |Jun.5 Jun.15

MV Nunavik (CR) |[Nov.17 [Nov.27 |Jan.3 Jan.15 |Fev.18 |Mar.4 Jun.15 |Jun.26




ldentifying Freeze-Up (and Break-Up) with Cameras

The freeze-up north-east of Moosehead Island took 10 days longer
In 2015-2016 (26 days) compared to 2016-2017 (16 days).

The bay was frozen two weeks earlier in 2015-2016 compared to
2016-2017, and the ice lasted until 9 days later.

The ice cover lasted three weeks and half longer in 2015-2016
(31 weeks), compared to 2016-2017 (27 weeks and 2 days).
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Field work done in January and April every year
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Ice drilling
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Ice monitoring in January and February 2018

Salluit Deception Bay

75,75°W 75,7°W 75,65° W 756°W 75,55° W 74,85°W 748° W 74,75° W 747°W 74,65° W 746°W

Ice Monitoring in Sallu Ice monitoring in Deception Bay,
. —

62,2°N

|} Ice and snow thickness measurements

Other measurements

Kilometers|]
—
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Basemap source : RADARSAT-2 Data and Products @ MacDonald, Dettwiler and Associates Ltd. (2012) - All Rights Reserved
RADARSAT is an official trademark of the Canadian Space Agency. Shown : Sigma HH from February 1st 2018.

< . > -~ &
Basemap source : RADARSAT-2 Data and Products ® MacDonald, Dettwiler and Associates Ltd. (2012) - All Rights Reserved.
RADARSAT is an official trademark of the Canadian Space Agency. Shown : Sigma HH from January 25th 2018.

Measurement details : The work was done on January 30th 2018 by Juupi Tunig, Pierre Lebreux, I N R S Measurement details : The work was done on February 1st and 2nd 2018 by Juupi Tuniq, Pierre Lebreux, I N R S
Véronigue Gilbert, Valérie Plante Lévesque and Sophie Dufour-Beauséjour. N RATE DS RELVEREDE Charlies Ikey, Véronique Gilbert, Valérie Plante Lévesque and Sophie Dufour-Beauséjour. UNAERSTE TR FEMEREDT
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Ice monitoring in January and February 2018

1. Is the snow flat or uneven ? 2.Is theice smooth or broken ?

3. How thick is the snow ? Theice ?
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Ice monitoring in January and February 2018

Broken ice (in pink) in Deception Bay and Kangigsujuagq :
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Ice Monitoring in Deception Bay, January 2018 4 Ice Monitoring in Kangigsujuaq, January 2018
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Basemap source : RADARSAT-2 Data and Products @ MacDonald, Dettwiler and Associ Ltd. (2012) - All Rights Reserved. Basemap source : RADARSAT-2 Data and Products @ MacDonald, Dettwiler and Associates Ltd. (2012) — All Rights Reserved.
RADARSAT is an official trademark of the Canadian Space Agency. Shown : Sigma HH from January 8th 2018. RADARSAT is an official trademark of the Canadian Space Agency. Shown : Sigma HH from January 5th 2018.
Measurement details : The work was done on February 1st and 2nd 2018 by Juupi Tuniq, Pierre Lebreux, I N R S Measurement details : The work was done on January 27th and 28th 2018 by Jamie Jaaka, I N R S
Charlies Ikey, Véronigue Gilbert, Valérie Plante Lévesque and Sophie Dufour-Beauséjour. SRR TE FEE R Valérie Plante Lévesque and Sophie Dufour-Beauséjour. SRR TR FEE R

In front of the village and

Around Moosehead Island .
close to the sea/strait
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Ice monitoring in January and February 2018

Average snow thickness Average ice thickness

Salluit 2"’ 2’8"
January 30th 2018 (6 cm) (81 cm)
Deception Bay 3" 2’9"
February 1st-2nd 2018 (8 cm) (83 cm)
Kangiqsujuaq 3" 2’4"
January 27th-28th 2018 (8 cm) (71 cm)

The average snow thickness was roughly the same in all the bays,
but the distribution is different.

In Salluit the snow was even. In Deception Bay and Kangigsujuad,
some areas had more or less snow than others.
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Satellite images taken every month

Optical images
(Landsat-8)

Radar image
(RADARSAT-2)
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Rough ice in Salluit last year
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Satellite image taken on
December 13th 2016
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<1°GJI' / Broken ice in Deception Bay and Kangiqsujuaq 2018

~

Glencore

Satellite image taken on

K January 8th 2018

A

Kangigsujuaq

Satellite image taken on
January 5th 2018
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Broken ice on the ship’s path in Deception Bay last year

7475° W 747°W 74,65°W 746° W

Sonars! m Decé'g't'son Bay (2016-2017 winter seaSOn)
SW"’ i\ R - December 9th' 2016

62,15° N

Basemap source : Esri, DigitalGlobe, GeoEye, Earthstar Geographies, NE s DS, USDA, USGS, AeroGRID. IGN, and the GIS

User Community.

TerraSAR-X constellation (K1,K0,KS), image from DLR, acquired on December 10th 2016 I N R S
MV Arctic departed on December 9th 2016

LTI T RTE TR
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Ship tracks observed this year in Deception Bay
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Basemap source : RADARSAT 2 Data and Products @ MacDonald, Dettwﬂer and Associates Ltd. (2012) — All Rights Reserved.
RADARSAT is an official trademark of the Canadian Space Agency. Shown : Sigma HH from February 1st 2018.

Measurement details : The work was done on February 2nd 2018 by Juupi Tuniq, Pierre Lebreux, I N R S

Charlies |key, Véronique Gilbert, Valérie Plante Lévesque and Sophie Dufour-Beauséjour. AT ETE R REE
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Community involvement - Local knowledge

Local guides make the fieldwork possible with their expertise

on the land
Thelir insight as ice users guides the scientists in the analysis

and planning
Advice from local collaborators improves the project
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Activities with the school

In the context of the AVATIVUT program (KSB), students from
the schools participate in the field work and lab analysis.

Last April, the team went to talk to the high school students
about the research project and explain what we are doing
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Discussions with land users

In April 2017, discussions about the results and future work
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Facebook Page!

Kangiqsujuagq - April 2016
foe Monsoring in Saluit. Deception Bay and Kangiqsujuag

Ice M toring it

Kangiqsujuaq This is & photo album of the frst S10p In the Apal next morming. No plane could land in Sallut, the
ty 2016 ce monitoring campaign. We staned with neat S10p In the iCe MONIONNG CAMPaign, 1or two
and had boautiul woather. On cays. This extended stay in Wakeham allowed the
Tuesday the engish high school students came out foam 10 go visit the english science class at the high
0N the ice with teachers 10 paricipate and do some 3Chool and G0 I08 COTe SATDIe MOASLTeMents wih
ice scence  The team fnished their sampiing the e students.

Ice Monitoring in Satiuit, Deception Bey and
Kangiqeujusq
PEOPLE > Landuat satedte images

Pictuses of e earh are takan every day by satelltes. The Lancsat
(for ~land saselite~) L7 and LB By over Nunavik around every two

ABOUT 5 wesks Al the images are avallable for free on Mer website
NI /ANGSABO0R LGS GO verwer il
;;-wmr:;;-m S confectad by Sometmes clouds make 1t impossible 10 see anything. But when the
G ang INI fr0ed by Gencore
Ragen Mine ard Polar Knowledge sky i8 clear, e detaled images of The bay enable 18 1 MONIOr the
Canacs with support from the 8 as 1 10rms and eventually Dreaks awiy
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Share

Maude Body, Anne-Marie Roy, Eugénie Paradis-Charetie and 5 others bke Tus.

ice Monnoring in Salluit. Deception Bay
and Kangsqaujuaq

The ice n Decepton Bay was around 150 om, so

driling holes 10 measure fts thickness required

20me gymaastics | Here Adamie s standing on e

Qamutix 10 start the Arling, which is done with a

pocalized 0o auger that can be powered by a ol
© Bawe Décepton

Sophve D-Bay. Twet Chama and Elena Sophve Dm ke T

1ce Monforing in Salluit, Deception Bey and
Kangqeujusq
Croate Post Decegtion Bay - Aori 2016 — » © Base Décapson

The e team amved in Deception Bay by snowmobde Friday rght
0N the 22nd after landing In Sakut Saturday was & Deautil day

Ice Monitoring in Salluit, Deception Bay and Kangigsujuaq

https://www.facebook.com/IceMonitoringNunavik/
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Plan for this year (2018)

Field measurements with KRG and INRS (May)
Data analysis by INRS
Present the results to the communities (May)

Retrieve underwater sonar in Deception Bay (October)

Extention of the project until 2020

Weather station installation in Deception Bay (summer)

Install live-feed ice-monitoring cameras for Kangiqsujuag and
Salluit land users (summer or fall)

Yearly ice monitoring (April-May 2019 and 2020)
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guides, Nakurmimarialuk !
uit and Deception Bay Kangigsujuag

Noah Annahatak
Elijah Ningiuruvik

« Michael Cameron
« Putulik Cameron

.. « Chris Alaku -+ Peter Arngak

» Kululak Tayara - Denis Napartuk - Elijah Qisiiq

- Adamie Raly Kadjulik . Casey Mark - Maasiu Arngak

» Joannasie Kakayuk . Eyetsiaq Papigatuk  « Charlie Alaku

* Markusi Jaaka « Luuku Isaac - Jamie Jaaka

» Jani Kenuajuak - Pierre Lebreux - Dany Alaku

« Charlie Ikey « Joe Pilurtuut

ey, | - Adamie Jr. Sakiagak
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