Rapid declines in Arctic sea ice
cover. what does this mean for Alaska?
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Sea ice = frozen sea water
Ilce sheets/glaciers = frozen land ice



Humans have been observing
Arctic sea ice for centuries...
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The Arctic in the satellite era

MODIS imagery, September 2011




The Arctic in the satellite era

L 1 "a‘u
7Y

Z
~

(ke
T -

R I

Brightness temperature, September 2011




The Arctic in the satellite era

Sea ice concentration, September 2011
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The Arctic is warming rapidly

2012-2016
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Current rate of decline is
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We are personally responsible for this

ice loss
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From Notz and Stroeve , 2017, Science.



The Arctic will very likely become ice-
free in summer.

Probability of summer ice-free Arctic

Global Global
warming warming
of 1.5°C of 2°C 3°

From Screen and Williamson, 2017, Nature Climate Change.



Seaiceis and this is linked
to increased levels of greenhouse
gases and global warming.

A summer
(but not guaranteed)
sometime mid-century



What next?



Keeping track of Arctic sea ice
conditions...

The Cryosphere Discuss., https://doi.org/10.5194/tc-2017-207
Manuscript under review for journal The Cryosphere
Discussion started: 9 October 2017
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What next?

Improve knowledge of the sea
ice state - e.g. thickness!



Coverage isn’t everything..
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NASA’s Operation IceBridge

2017 OIB P-3 Arctic Flights Flown

31 Science Flights, 65610 nm, and 258.0 hours flown
Distance flown equivalent to 3.03 times around Earth, or 32% of the distance to the Moon
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NASA’s Operation IceBridge



NASA’s Operation IceBridge
Infrared imagery




NASA’s Operation IceBridge
Infrared imagery




NASA’s Operation IceBridge
Sea ice thickness results

Ice thickness (m)

Data from spring 2015



NASA’s upcoming ICESat-2 mission

ICESat-2




Beaufort Gyre research expeditions




Beaufort Gyre research expeditions







What next?

Improve knowledge of the sea
ice state — e.g. thickness.



What next?



Warming feedbacks
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A wetter Arc




Weather patterns — a wavier jet
stream?




What next?



What next?



Storms/coastal Impacts

An increase in frequency and intensity of weather extremes— including
the most powerful storms —is a feature of climate change in the Arctic as
well as much of the rest of the world.
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Navigability/globalization of Northern
Alaska

Crystal serenity cruise ship being escorted through the Northwest Passage by
the British icebreaker RRS Shackleton



Fisheries

Low sea ice year

Increased small
body plankton

Decreased young
pollock survivability

Vice versa!




Mammals/hunting/subsistence

Better communication between scientists and

locals through the:
Sea Ice Prediction Network (SIPN) and

Sea Ice for Walrus Outlook (SIWO)




Seaiceis but is also

Still a lot we don’t know about the
Arctic

We need to understand what this
means for changing



There is a lot left to learn.

Questions?



