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KEY POINTS

e State of the Arctic: 2009
e Future outlook
* Impact of communicating change



NOAA Arctic Report Card

A web-based tool describing the
effects of climate change on the Arctic

e Provide clear, reliable and concise
Information on recent environmental
conditions in the Arctic, relative to
historical time series records



NOAA Arctic Report Card

State of the Arcti
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@ Consensus review by team of
international scientists

@ Peer- reviewed

@ Initiated in 2006 with State of
the Arctic Report

@ Focus on physical
components
* Atmosphere
e Ocean _;:._'_:._zi__:_'j;_
* Sea lce s '
e Land
@ Biology section added in 2007

@ Web- based format

@ Updated annually

http://www.arctic.noaa.gov/reportcard/



Arctic Report Card:
Update for 2009

%) Arctic Report Card - Mozilla Firefox

File Edit View History Bookmarks Tools Help
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a Arctic Report Card: Update for 2009

Tracking recent environmental changes

Home Atmosphere Sealce - Ocean - Land -~ Greenland -~ Biology -

Wammning of the Arctic continues to be widespread, and in some cases, dramatic.
Linkages between air, land, sea, and biology are evident.

B Atrmosphere [0 Ocean
B Sealce B Greenland
[ Biglogy [0 Land

Red boxes, Conslstent evidence of warming.
Yaliow bowes: Mamy indications of warming.

Atmosphere
Large scale wind patterns impacted by loss of summer
sealice

SEd ICE
Multi-year sea ice is being replaced by first year seaice

Ocean
Upper ocean remains warm and less salty

Land
Increased runoff in Siberia, less snow in North America

Greenland: Glaciers are losing floating ice

Greenland

Ccean break-off point on Helheim Glacier in 8E Greenland. lce sheet loss continues

Credit: WASAMYEllops
Biology
High Arctic species impacted by loss of seaice
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Arctic Report Card
Update for 2009

Hame Mmeosphere Sealee - Ocean - Land - Greenland - Bislegy -

Warming of the Arctic continues to be widespread, and in some cases, dramatic.
Linkages between air, land, zea, and biology are evident

Large scale wind patterns impacted by loss of summer

Multi-year sea (&2 is baing replaced by first year sea jce

Upper ocean remains warm and less salty

Increased runoff in Siberia. less snow in North America

Atmosphere o

Biology

htto://www.arctic.noaa.aov/reportcard/


http://www.arctic.noaa.gov/reportcard/figures/Fig5f1b_2008.jpg�

Arctic Report Card

Arctic Report Card: Update for 2009

Tracking recent environmental changes

Atmosphere Sealce -~ Ocean - Land - Greenland -

gntinues to be widespread, & 1
eamgir, land, seg I biology are evident.

B Atmosphere

oY loss of summer

seaice

Sealce
Multi-yeafisea ice is being replaced by first year seaice

Qcean
Upper ofjean remains warm and less salty

Greenland: Glaciers are losing floating ice

Ocean break-off point on Helheim Glacier in SE Greenland)

sheetloss continues
Credit: MASAMWYAllopSs

High Arctic species impacted by loss of sea ice
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ATMOSPHERE

?"| Mean annual surface air temp over land

1*2009: Cooler

__ |* Generally warming
| surface air temp since
:. late 1960’s
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e Relatively warm temps over
the entire Arctic region

« Maximum of +4°C (!) in fall
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SEA ICE COVER

Minimum Extent: September

e Downward trend

 Dramatic decrease in extent 2007
— 39% below 1979-2000 average

 Rebound in 2008 and 2009

o Still relatively small

Sept 2009

Northern Hemisphere Extent Anomalies Sep 2009
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5.1 million km slope = -11.2(+/-3.1) % per decade

NSIDC




SEA ICE COVER

Maximum Extent: March

March 2009

« Downward trend
 Much less pronounced than summer
 Recently above trend line

Northern Hemisphere Extent Anomalies Mar 2009
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slope = -2.7(+/-0.7) % per decade




SEA ICE THICKNESS
Thick vs. Thin Ice

(Old vs. Young Ice)

Winter

Dramatic loss of older, thicker ice
eImpact persists into summer



OCEAN

Sea Surface Temperature: Summer

summer SST anomaly (°C)

-l [ [ [ [

29 -2 15 1 05 05 1 15 2 25

Steele et al.

 Pronounced warming since 1995

« Maximum change in marginal seas
e Corresponds to ice-free regions

e Cooling since 2007 maximum



Summary: 2009

e Cooling surface temps
e Relatively warm
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Northern Hemisphere Extent Anomalies Sep 2009

summer SST anomaly (°C)
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eLarger summer ice
cover
*Relatively small

e Cooling ocean temps
e Relatively warm

*Recovery from dramatic 2007 record season
Continued evidence of warming



The Road Ahead

Arctic Sea lce Summer Minimum

Arctic Sea lce Summer Minimum
Year 3040

UCAR, Holland et al., 2006

lce-free summers In foreseeable future



ftp://ftp.ucar.edu/communications/arctic/sea-ice2000.jpg�
ftp://ftp.ucar.edu/communications/arctic/sea-ice2040.jpg�

CONTINUED WARMING !

2090-2099

Continued
melting!
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Projected increase of surface temperatures in Arctic: +4to 8 °C



ore vulnerable
to warming «
temperatures __

Loss of d der, thicker ice
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Sea lce Cover
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Albedo = reflected sunlight

iIncoming sunlight




ALBEDO

Varies between...
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Arctic Ocean
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Largest and smallest albedos on earth



[inaliedo feedack

+
Positive
Feedback

Cycle [ }
Lower albedo

+




Sum of the parts...

Melting ice

Warming ocean surface

Warming air temperatures

... provides compelling argument for continued reduction


http://www.arctic.noaa.gov/reportcard/figures/Fig5c2_2008.jpg�
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U.S. Navy Arctic Road Map
October 2009

Task Force Climate Change
Director, RADM Dave Titley, Oceanographer of the Navy

UNCLASSIFIED



Drivers

— 1
National Security / Hom Arctic
Presidential Directive (NS Roadm ap
« Develop greater capability & capacity

Increase Arctic Maritime Domain Aware
+ Protect global mobility of US vessels and a
= Project a seversign US maritime presence
= Encourage peacefid resofution of disputes
= Cooperate with other nations to address increase

= Establish capabllity o sodreas hazards in the Arciic,
icebreaking and eooperative search and resc

= Evaluate feasibility of using th

sk CHALLENGE,
NOT CRISIS

CT Ta|Of pawer war

w:n our Nation's wars &s part
of a joint campalgn

= Confribute to homeland
defense in depth
Foster and sustaln cooparative
relatienships with more
international partners

= Prevent of mitigate disruptio

ing Arctic Environment

= Confdence level

of crises Complex Environme
The Maritime Strategy applies equally | - Dbservation & predictions are challenging
e e ¥ iy in : .
as in other regions of the globe o = MArctic climate entering maore dynamic mode
UHCLASSIFED — Highly variabla

— IPCC Projections — not sufficient
+ Harsh under normal conditions

Despite uncertainty in predictions, the fmeline for change (mpfles
the Arctic is a challenge, nol a crisfs

UNCLASSIFIED Lo ABEFED




3 Transportation Access
LALLS :
Shipping industry requirements — ——

@ 8+ weeks of ice-free conditions

@ Not anticipated for at least 40 years

: R @ Insurance

0 ROULE A N @ Charts

3 o | @ Search & Rescue

@ Governance

@ Reliable sea-ice forecasts
@ Ice-strengthened hulls

T OIS NG C el ' Cnvironmental compliance
Sea Passage 7 Npe ST T

Siberia _ _ B )
: . Arctic | ~hGreenland
" _Ocean | B g g .

S Lad

R North America

UNCLASSIFIED



| Security Concerns

Maritime m e Challenges
BOUTHArY canaon N i ,.r:.; Japanese Perspective
Disputes S s S TR

US-Canada | S o 2l

Russia-Norway|: ./ ssisss

Opportunities
Russia & China

UNCLASSIFIED



AN

a_,:- Common Operational Challenges

Communications
USAF Polar SATCOM program at risk

Access & Logistics

Limited infrastructure

Navigation

Limited bathymetric data

Ice acts as a moving lee shore

UNCLASSIFIED



Phasing

Phase 1 (FY10) .hase 2 (FY11-12) Phase 3 (FY13-14)

Fleet readiness assessment,

Arcgia external studies. stratedic POM-14 CBA, NSP, & SPPs - Execute POM-14
Ste . o 9 address the Arctic OM-14
@ implementation plan

i — =

Advocate for
UNCLOS***

Formalize expanded / new
Monitor Polar cooperative partnerships

S PN e '.':.!.. i *TI - .-I-': - =
SATCOM Program** ’ et TR
Arctic SAREX, : e Implement expanded / new
Arctic Edge, = cooperative partnerships

-y
. Northern Edge*** %
Innovative e

Readiness
Training (IRT)***

Arctic TTX & LOE

Environmental
assessments

Arctic UUV
operations

Support National Ocean
Policy / Marine Spatial
Planning Implementation
For Arctic***

. Update roadmap ICW QDR
POM-12 investmen

for air-ocean-ice Interagency partnership for
numerical prediction air-ocean-ice numerical prediction

Navy recognized as a valued joint, interagency, & international partner in the Arctic
UNCLASSIFIED

*** Indicates recurring action 12


http://www.defenselink.mil/qdr/report/Report20060203.pdf�

KEY POINTS

* Plenty of observation-based
evidence to demonstrate that the
Arctic Is under stress due to
climate warming

 EXpect warming and associated
Impacts to continue

e Spreading the word Is critical!
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