AMAP, IASC, IASSA, IPY, WCRPI/CIiC
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Objective

Synthesize knowledge of changes in Arctic snow, water, ice and
permafrost conditions and their effects
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SWIPA bac ound

-Proect focuses on changes in the Arc’uc R

| Cryosphere == .ol
¢ *Benchmark is the 2005 ACIA report R

,‘ fi-' *Assessment based on peer-reviewed science

dluring IRYopasillts -0 & o ol B Chie iGN .

o Approximately 200 : ‘scientists have contibuted 1 '}
=aat| Guided by an integration team (The SWIPA IT)

! «The summary for policy:makers was delivered

tr 24 at the Arctic Council Ministerial in Nuuk, May

A

12, 2011
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Science Report

Past, present and future climate
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The human dimension

Feedbacks, sea level change, contaminants, ecology, knowledge gaps and needs




The Greenland Ice Sheet in a Warmmg
Climate |
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Greenland Ice Sheet
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Greenland Antarctica
Melting on the lower parts of the Ice shelves, with subglacial melting.
surface. Icebergs calve off fromice Icebergs calve off from ice shelves
sheet edges into icefjords and the sea

| I

s, Snow accumulation
Equilibrium

Iceberg
calving

]

Subglacial Ocean
melting

UNEP Maps and Graphs: K. Steffen




Impacts of changes in the Greenland
Ice Sheet

Illustration of Relative Contributions to Arctic Glacier Ice Loss o0

462

Contributors to Arctic Glacier Ice Loss:
I (c<land-Scandinavia-Svalbard

I russian Arctic-Cont Arctic-Siberia-Fareast Russia
I southern Alaska
Canadian Arctic

I Greenland Periphery
I Gi=cnland ice Sheet

Net Mass Loss (Gty')
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* - Greenland Ice Sheet mass change not available
n these intervals, assumed small here.

1970 1980 1990 2000 2010
Year seDahlgensenetaltin press



lce caps and mountain glaciers

Muir and Riggs Glaciers




Changes in glaciers and ice caps

Widespread reductions in glacier-covered
areas in Arctic

Rates of retreat have increased over past
15 to 20 years

Russian mountain glaciers have lost from
17% to 50% of surface area in past 50 to
60 years

lcebergs calved from Arctic glaciers can
be serious hazard to navigation



Average Monthly Arctic Sea Ice Extent

September 1979 to 2009
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Arctic sea ice age

at the end of the melt season
2007

1981 - 2000 average

2008

NSIDC courtesy C. Fowler and J. Maslanik, University of Colorado Boulder

-First-year ice -Second-year ice -Older ice - Open - Land
(<1 year old) (1-2 years old) (>2 years old) water



& Creates a posm\?e feedbac‘fﬁe warmlng
open water absorbs**f-ar more sunllght
and heat than |ce and show’

e

- Results.in loss of essential habitat for
animals such as polar bears and walrus




New sea routes




Lake and river ice

Freshwater ice on lakes and rivers iIs
dominant feature of Arctic

Lakes covered by ice for 6 to 12 months a
year

Climate change resulting in earlier dates of
ice break-up

Some lakes in northern High Arctic are
becoming ice-free in summer for first time



Impacts of changes in lake and
river ice




Permafrost?!

= any material that stays at or below 0 °C for
two or more consecutive years

Active layer

S

> Permafrost

> Unfrozen material




Permafrost distribution in the Arctic

Map prepared by AMAP based on Brown et al., 1998




Permafrost distribution in the Arctic

Map prepared by AMAP based on map drafted by Hugues Lantuit
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Romanovsky et al., 2010

Warming typically between 0.5to 2 °C




