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Data Sources - Concentration

e Data sources

— CIS human interpretation of ice conditions

= 1968 to 1996
— NOAA AVHRR satellites
— Aircraft patrols

= 1996 to present

— Addition of Synthetic Aperture Radar satellites
» RADARSAT-1, Envisat, RADARSAT-2, Sentinel
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REGIONAL ICE ANALYSIS
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Summer sea ice trends- 1968-2016

All Ice
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Multi-year ice

Tivy et al., 2011, updated
* Almost all regions in the US and Canadian Arctic had decreases in

total ice concentration

° Multi-year ice (MYI1) concentration decreases are not as wide-
spread as total ice

— in the last 10 years the MYI trend has doubled
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Alaska Coast — Ice Concentration
Week of Sept 24

Same Week: Historical Ice Coverage for the week of
. . 0924, seasons:1968-2017
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Western Arctic — Ice Concentration
24 Sept 2017

REGIONAL ICE ANALYSIS Western Arctic CANADIAN IGE SERVICE SERVICE CANADIEN DES GLACES
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Yearly Variation —
lce Concentration
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Alaskan Coast
3/10 or less of Ice
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Northwest Passage — Ice Concentration
Week of Sept 17

Same Week: Historical Ice Coverage for the week of
0917, seasons:1968-2017
° Si 1998
Ince Méme semaine: Couverture des glaces historique pour la
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Northwest Passage — Stage of
Development - Week of Sept 17
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lce Thickness - Northwest Passage
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Arctic Ocean Multi-Year Ice
— drifting southward

116° 00 "W 108°9'0"W 100°(|!'0"W ,

92°0"0"W . 84°0'0"W

7 (a) May 20:1;1: e Arctic Ocean
| | %ﬁi?ﬁﬁﬁ‘ sat

| WSF

L TN

Greenland

Northwest Passage

Lancaster
Sound

mean /5%  25%
MYl

74°0'0"N  75°0'0"N  76°0'0"N  77°0'0"N
1 1

MM

MYI

i
Jl FYI

LLOZ

2 3 4 5 6 [

T N Thickness (m) m
nvironment an NVIrOl s it o

I *I Climate Change Canada Changement climatique Canada \/dl ld.

May 16, 2011




Sea Ice still a hazard for most of
the year

2005-2014 NSIDC Observations
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Decadal average forecast — 2050’s

* 2050 to 2059
— lce could start to clear in Hudson Bay in June

— Alaska Coast clearing in July

— Low concentrations of sea ice over the northern hemisphere in
August and September.

— EXxpect significant variations from year-to-year

June July Aug Sept Oct

2050-2059 CMIP5 ensemble mean ‘
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Implications for Marine Operations

* Sea ice concentration has diminished over time but
variability means that conditions are not consistent from
one year to the next.

* Multi-year ice drifting southward from the Arctic Ocean
contains ice floes with significant thickness. These floes
drift through the Arctic islands as well as past the
Alaskan coast

* Reliable climatological data is available for concentration
and stage of development but not for ridges, pressure or
measured thickness
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Plans and Partners

* Timelines
— Ongoing work to monitor ice conditions by satellite
— Use of more detailed data sources

* Partners
— Other ice services
— Researchers

* Future work
— Forecasting improvements
— More detailed observations

Potential synergies between USA and Canada
— Ice modelling groups connect to share results and validation
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