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It’s getting warmer

This image shows trends in mean surface air temperature over the period 1960 to 2011. Notice that the Arctic is red,
indicating that the trend over this 50-year period is an increase in air temperature of more that 2° C (3.6° F) across
much of the Arctic, which is larger than for other parts of the globe. The inset shows linear trends over the period by latitude. —



We get less sea ice



Effect of storms

Waves in ice

Asplin et al. 2012



Likely there is oil and gas up here

Provinces in the Circum Arctic Resource Appraisal (CARA) color-coded for mean
estimated undiscovered oil in oil fields. Only areas north of the Arctic circle are included in
the estimates. Dark green >10 billion barrels, medium green 1010 billion barrels, light
green <1 billion barrels, grey area not quantitatively assessed, white area of low
petroleum potential.



Increase in investigations and drillings



Opportunities and vulnerabilities

 New oil licenses and opening shipping routes






Tracking oil from remote sensing

Neusitzer et al 2017 IEEE; Firoozy et al 2018 IEEE



Neusitzer et al 2017 IEEE; Firoozy et al 2018 IEEE



Sea ice transport
The two sea ice gyres



lce Velocity

Velocity of ice has increased
significantly making it more
difficult for industry to
manage ice hazards.



The origins of Arctic Ice Islands
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lce hazards — ocean and atmos. forcing

Thick MYI, glacial ice and maps showing the location of industrial exploration
—source: Barber et al (2014) Elementa, 2. 000025



RADASAT derived ice motion
— source: Barber et al. (2014) Elementa, 2. 000025



Displacement of selected floes over 24 h.

— source: Barber et al. (2014) Elementa, 2. 000025



The Greenland Ice Sheet is melting



Glaciers are retreating



KNS glacier in Godthabsf jorden (Nuuk Fjord), West Greenland



Sills are an important control for the size and export of icebergs

Mortensen et al 2011, J. Geophys Res.



What’s below the Greenland Ice Sheet?



Warm ocean water also seems to play a role

Motyka et al. 2011, J. Geophys. Res, 116



Ice islands are huge

|



Ice bergs and collisions



Carlson et al 2017, Frontiers



Carlson & Rysgaard et al, ‘on the go’



https://arcticspills.wwf.ca/



Oil in Sea Ice Mesocosm - OSIM

A concept to allow controlled
testing of the ocean-sea ice
system response to oil and
contaminants.

Science will concentrate on
— Detection (of oil in sea ice)

— Impacts (of oil spills on marine
ecosystems)

— Mitigation (of oil spills in sea
ice using both
genomics-enhanced
bioremediation technologies
and conventional techniques)



In closing:

* MY ice remains a barrier to development
and we expect this to continue for several
decades.

* @Glacial ice will remain at the level we have
now (but may increase) over the next
several decades

* We expect ice motion to increase in speed
and it will become less predictable as sea

ice decreases

* Management tools are not fully tested and
are in need of further development.

* We need to educate the next generation to
provide and maintain local expertise on
environmental issues

* Perhaps we need to think different (global)

* OQiliniceis a big concern for us!



