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. Forecast sea ice

use are based on sound science understand and detect Arctic clumate and
and support healthy, productive, ecosystem Changes '
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Conservation, management and ! * Strengthen foundational science to

K Improve weathe;and water forecasts
and warnings

 Enhance international and natiorBl =<
partnerships

* Improve stewardship and management
o
of ocean and coastal resources in the
Arctic

the global implications of
Arctic change are better
understood and predicted.
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International Arctic Systems for
Observing the Atmosphere
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ATMOSPHERIC PROCESSES
Mixed-Phase Clouds

a) Lidar ])(’l,)(,)lat‘!/.:f|<Jll Ratio

(Shupe, Matrosov,
and Uttal, 2006)



ATMOSPHERIC OBSERVATIONS & MODELS
Surface clear-sky downward shortwave radiation

(a) (b) Difference, CM2.1-BSRN
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ATMOSPHERIC OBSERVATIONS & MODELS
Comparisons: Surface-based inversion

in winter

GFDL AM3

Similar seasonal patterns and spatial distributions

Climate models underestimate SBI frequency




OBSERVATIONS
Unmanned Aerial Systems

High altitude, long

Quiet and easily Versatile platform and endurance for
transportable for high payload capabilities comprehensive imaging
resolution imaging for low altitude and profiling
profiling
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OCEAN OBSERVATIONS
Arctic Array

levepre tirs
Probe b Sokr Sy
Wadbathm thade —

- G Acmanih
e nher

S lon Mase Mtawe Moy
L
Uarrirw, AMandu

RS
ba "

.

= s

Sarface Dritarms Tids Gauees . oI1D Asrolegical Protle
Moored Budy - Manne Mamma s Eapondotio Bov yhammogrop Voluniary Oboer

Subsurface Floats 8 DowanSiies * Thermosalinegraphs ,‘?
\S o

Polar Ocean Profling Srster Tanspen SITES e
. +ahon v ol anadom JSOMINE Pb

b ot Bk (i




S Disselsen st T Weingertvas 2003 ¢ 29

180° 170° 150° 140° m 0
s Beaufort Gyre Siberion Coastal Current b 20
— Atlantic & Intermediote Water s

“ Mackenzie Shelf Water
Transpolar Drift
Ice Edge Minvimum Extent

@
()

BERING SEA

¢ | A \ ‘ .
\ }\ e |
\ P et y ¥,
\ 22 \ .3,'— “~ i - Vg
) '. }
b ) v - /
& \ L™ l‘"L 2J

\ y & q, L]
r-~‘.-">‘o Ré4 RUSSIA

g - /
USA \

faee® ‘ N ‘ l/‘\

‘/ il'. - —_— __‘3 ‘;}‘ - _;L
) S Jane,
‘ L " .’ .n /, .’. f/
fl“""*"ﬂ \7 [RS8 |
L |

2008 RUSALCA
statong

7 Sea ice Extent
Sept 13, 2009

200 Noutical Mie \
Lot .
\y -

RUSALCA 2009 stations, bathymetry in mefers K Crone

NOAA




160°E 180° 160°W 140°W
A

. :‘.l “
.} Arctic oce?

70°N

65°N

55°N

Map courtesy Karen Frey;
Further details see Grebmeier et al. 2010, EOS 91(18):161-162]

@)

@
@



CHEMISTRY
Ocean Acidification
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Arctic Report Card: Update for 2010

Tracking recent environmental changes

Return to previous Arctic conditions is unlikely

; : B Atmosphere [C] Biology B Greenland
Record temperatures across Canadian Arctic and Greenland, a reduced B Sealce

summer sea ice cover, record snow cover decreases and links to some
Northern Hemisphere weather support this conclusion

[[] Ocean [] Land

Red boxes: Consistent evidence of warming
Yellow boxes: Many indications of warmming.

Arctic Report Card 2010 Atmosphere
Arctic climate is impacting mid-latitude weather, as seen
in Winter 2009-2010

Sealce
Summer sea ice conditions for previous four years well
below 1980s and 1990s

Ocean
Upper ocean showing year-to-year variability without
significant trends

Land
Low winter snow accumulation, warm spring
temperatures lead to record low snow cover duration

Greenland
o Record setting high temperatures, ice melt, and glacier
P i) 000/301 @ = I area loss
Biology

Rapid environmental change threatens to disrupt
current natural cycles

wWwWw.arctic.noaa.gov/reportcard
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Sea Ice Outlook

September 2011 Sea Ice Outlook: June Report

Sea Ice Extent (Million Square Kilometers)

Outlook Method Key

Statistical
Modeling
Outlook Contributor / Group [ Heuristic

*Public Outioak | Heuristic Dynamics



Sea ice extent
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Sea ice extent

Arctic aonnual sea ice thickness(m) for CM2.1
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Arctic annual seo ?cévihicknesg(m) for CM3
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Winton (2011, J. Climate)



OCEAN OBSERVATIONS
Mobile Platforms

TEMPERATURE IN SEPTEMBER 06 IN MELVILLE BAY
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