The Disappearing Arctic Sea
and the Role of the Atmos
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Typical Sea Ice Extent
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What is happening to the Arctic Sea ice?

September sea ice extent and concentration
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What is happening to the Arctic Sea ice?
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Polyakov et al 2005

Polyakov et al 2005







165
emitted by
atmosphere

Absorbed by
e dh

30
emitted by
Ay atmosphere «

T

30
emitted by
Ay atmosphere ‘

' g

s | Al 5 e i




Absorbed by atmosphere «

atmosphere
'SP s

= CH, wmm M0 == CFC-12 == CFC-11




30
emitted by
Absorbed by ST HERD

30
emitted by
Absorbed by atmosphere «

atmosphere -

40
emitted by
Absorbed by EmaETiERe

g




30
emitted by
Absorbed by ST HERD

30
emitted by
Absorbed by ETEIeTD

atmosphere
18

30
emitted by
Ay atmosphere ‘

' g

s | Al 5 e i










REAL-CASE ILLUSTRATION SHEBA (Nov 23-24, 1997)
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REAL-CASE ILLUSTRATION SHEBA (Nov 23-24, 1997)
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REAL-CASE ILLUSTRATION SHEBA (Nov 23-24, 1997)
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REAL-CASE ILLUSTRATION SHEBA (Nov 23-24, 1997)
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REAL-CASE ILLUSTRATION SHEBA (Nov 23-24, 1997)
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ﬁrctic Ocean Atmospheric Research Expeditions (1893-2008)

Norwegian Arctic Expedmon (1893 1896)
oceanographer Fridtj n, wooden ship
Fram; first true sclentmc |nvest|ganon of Arctic
pack-ice environment

Soviet/Russian Drifting Ice Islands (1937-1991;
2003-2008) - 35 stations on dnllm? ice floes;
observational data used extensively

AIDJEX (3/1975 — 5/1976) — American-Canadian
guject 4 dnftlng ice camps in Beaufort Sea;
cused on ice dynamics, but also collected
atmospheric turbulence data

T 4 LEADEX (3-4/1992) - U. S. led ice camps on floe
in Beaufort Sea; focused on impacts of leads

F

SHEBA (10/1997 10/1998) - U.S. led, Beaufort
and Chuckchi Seas, on drifting ice floe with
icebreaker; year-| Iong data of clouds, surface
energy budget, sea-ice characteristics, ocean
energy fluxes; data set used extensively for
model development and validation

e S AOE, ASCOS (1991, 1996, 2001, 2008) ~
‘%‘FZL-.:dExQ wedlsh led international 1-2 mont
oW using icebreaker Oden and on

dnmng ﬁoes initially focused on air chemistry
/ﬁ ‘0sol measurements, but later included
J 7 extenslve atmospheric hnundary layer and

cloud measurements
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Temperature, wind, and
turbulence measured and
logged on tower at SHEBA

Automated observation

station, SHEBA g the oceanic temperature p

AIDJEX turbulence masts




NCAR C-130 at SHEBA 7/1998

NASA DC-8 at ASCOS 8/2008

Lead under kitchen/mess hall, AIDJEX, 10/1975
“People did not linger over dinner’ — Untersteiner et al 2007




Beauty and Surprises
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Logistical Concerns - dark, visibility, cold, bears

Bears interrupted and hindered on-ice work ~ AOE-2001 | Lack of visibility sometimes mandated special safety regulations
AOE-2001
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SHIP AS HOTEL AND RESTAURANT
- time to focus on ?_cence rather than personal needs and safety

Fram, March 1894
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