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| hope you enjoy the third issue of NOTUS,
the newsletter of the AGCS, or ‘Antarctica in
the Global Climate System’. | am delighted to
take over from Mike Meredith, who established
NOTUS and produced excellent previous is-
sues. NOTUS aims to provide updates on
AGCS science highlights and activities, as well

as relevant conferences and meetings. For this
reason we welcome and invite contributions

June 2009

from the wider science
community. This can
include relevant sci-
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Enes hlghllghts' 2l Victog‘University & GNS%nce, NZ
opinion piece, a discus-

Naney Bertler

sion on knowledge gaps, as well as advertisements for
conferences and graduate student projects. If you have
something in mind - just drop me a line . | look for-
ward to hearing from you.

A word from the new (_hair

Dear AGCS Friends and Colleagues,

It is my pleas-
ure to serve as
the new chair
of the AGCS
Steering Com-
mittee. AGCS
has come a long way since its research pro-
gramme was first approved by SCAR over 4 years
ago. Under the wise leadership of John Turner,
whose remarkable legacy will be difficult to equal,
the AGCS community has contributed to many
important advances in understanding the Antarc-
tic and Southern Ocean climate system; it has
driven a range of scientific fieldwork, data recov-

Earth Science National Oceanography

ery and outreach activities related to Antarctic
climate; and it has stimulated a range of work-
shops and publications to further research in the
field. The culmination of John's efforts as AGCS
chair is the landmark report on Antarctic Climate
Change and the Environment (ACCE). The ACCE
report seeks to synthesize our present knowl-
edge on the past and possible future
changes in the physical environment of
Antarctica and the Southern Ocean and

their impact on the biota, and will be
published by SCAR in 2009. To my relief

as incoming chair, John will now serve as

a member of the AGCS Steering Commit-

tee and will continue to drive AGCS sci-

ence forward as actively as ever...

For those of you who may not be familiar
with me, I'd like to take this opportunity

to introduce myself. I'm a physical oceanographer
based at the National Oceanography Centre, South-
ampton (U.K.) with a decade-long interest in the ocean
circulation and climate of the Southern Ocean region. |
have contributed to the promotion and strategic coor-
dination of Antarctic climate research for the last four
years through membership of the AGCS Steering
Committee and of the CLIVAR / CIiC / SCAR South-
ern Ocean Region Implementation Panel. As well as
continuing to advance many of the fruitful research,
data recovery and outreach activities that AGCS has
promoted to date, my goals as chair of AGCS will be
to support the design and establishment of an observ-
ing system of the Southern Ocean and Antarctic cli-
mate, building on the impetus provided by the Interna-
tional Polar Year; and to extend AGCS's remit to in-
clude several important aspects of the regional climate
system (such as the carbon cycle) that have so far re-
ceived little attention. | look forward to working with
many of you to help make this new chapter of AGCS
science as successful as its predecessor.

John Turner,
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Coming Soon:
ACCE—Antarctic
Climate Change
and the Environ-
ment
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SASOCS is a review compiled by the AGCS team
under the leadership of Paul Mayewski. It summa-
rises current knowledge on major climate shifts at
various time scales of Antarctic history. Five past
and future time slices are discussed in detail — the
climate of the past 65 Million years, the past | Mil-
lion years, the past 12,000 years, the past 50 years,
and provides an outlook for the next 100 years.
During the past 65 Million years, Antarctica experi-
enced predominantly a cooling trend and changed
from a greenhouse world to a transition world to
an icehouse world that dominated the past 15 Mil-
lion years. During this time period the CO, concen-
tration of the atmosphere dropped from ~2000-
1000 ppm (parts per million) to below 400 ppm.
The past | Million years was dominated by 100,000
year glacial-interglacial cycles that intensified dur-
ing the most recent 4 cycles with CO, levels oscil-
lates between a narrow range of 180 and 300 ppm.
During the past 12,000 years Antarctica experi-
enced a climatic optimum until 9,000 years ago
that initiated the retreat of the Ross Ice Shelf to its
modern position between 9,000 to 7,000 years ago.
Two of the most prominent abrupt climate change
events occurred between 6000 and 5000 years ago
and since 1200-1000 years ago during which the
circumpolar westerlies, as indexed by the Southern
Annular Mode, intensified, which led to large scale
cooling. Between 5,000 and 1,200 years ago the
westerlies weaken and East Antarctica and Siple
Dome experience milder conditions. This is associ-
ated with an increase in penguin population
(penguin optimum) and decreased sea-ice extent.
\For the past millennium East and West Antarctica
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Statc of the Antarctic and Sout]'\crn Ocean Climate Systcm (SASOCS)
Magcwski, FA Mcredith, MF, Summcrhayes, C F., Tumer,J. 9 Worby, A., Barrett, F J, Casassa, G., bertler, N A Nl
Braccgirdlc, T., Naveira Garabato, A C., Eromwich, D. Camec“, H., Hami]ton, G. Lyons, W b., Maasch, K. A, Aolci,l

Xiao, C‘, van Ommcn,T
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operate inversely on multidecadal and centennial time
scales. Over the past 50 years, substantial climatic
changes shaped the Antarctic continent. Atmospheric
temperatures have increased markedly over the Ant-
arctic Peninsula, linked to nearby ocean warming and
intensification of the circumpolar westerlies. Further-
more, the stratosphere experienced a ~10K cooling,
accompanied by a warming of the mid troposphere.
The annual decay of the polar vortex shifted from De-
cember to November. While Antarctic deep water has
warmed, the Ross Sea has freshened and cooled. In
addition, the Antarctic and Arctic ozone holes develop
in this most recent time period. Most recently we have
seen the disintegration of a number of ice shelves at
the Antarctic Peninsula and the break-up of large ice-
bergs in the Ross Sea.

A full description of this work is given in:
Mayewski, P.A. Meredith, M.P., Summerhayes, C. P.,
Turner, ). , Worby, A., Barrett, P. ], Casassa, G., Bert-
ler, N. A. N., Bracegirdle, T., Naveira Garabato, A. C.,
Bromwich, D., Campbell, H., Hamilton, G., Lyons, W.
B., Maasch, K. A., Aoki, I, Xiao, C., van Ommen, T.
(2009): State of the Antarctic and Southern Ocean
Climate System. Reviews of Geophysics, 47, RG1003 /
2009, 38p.

Fig: Key elements of the
Antarctic and Southern
Ocean climate system.
Bathymetry and topog-
raphy of Antarctica and
the Southern Ocean and
wind vectors at 10 m
height, with wind speed
coloured as background
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Antarctic Climate Changc and the [ nvironment
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I ACCE is a major report under the leadership of

| John Turner that synthesizes the present knowl-

| edge on the past and possible future changes in
the physical environment of Antarctica and the

| Southern Ocean and their impact on the biota. A

| draft with 90+ contributors has been circulated to
the whole SCAR community for comment and is

| now in its final editing states. We aim to com-

\

ACCE

plete the document and release it widely as a PDF by
the end of 2009. We are also investigating getting a
hard copy version printed so that it can be given to
libraries. To keep the document topical we are con-
sidering loading it onto a wiki so that periodic up-
dates can be carried out. For a pre-view check out:
http://www.antarctica.ac.uk/met/SCAR_ssg_ps/
ACCE.htm
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Understanding the warming, of Antarctic Bottom Waterin the Atlantic

Mike Meredith 1 Alberto Naveira (arabato 2, Amold (Gordon 3, Grcg Jo]-mson 4r

1 BAS, UK 2 MPCS. (UKs 3 LDEO; 4+ NOAA/PMEL

exiting the -

imposed on a

(decadal) warming trend :
interannual variations are re-
lated to export processes associ-

Fig : Schematic of the spreading of AABW (yellow
lines) from the Weddell Sea toward the South Atlan-

Science Highlight
‘“Antarctic Bottom
Water Warming”
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The Ice Reader
shaded relief map of
Antarctica showing
ITASE core loca-
tions (black dots)
and GPR transects
(orange lines)

Data are now
available on line—ICE
Reader — at http://
www.icereader.org

Participants at the
ITASE Synthesis
Workshop, held at
the Manor Inn
Castine, Maine from
2-5 September, 2008
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Changing global climate is forcing scientists

to vigorously test the existing paradigms

and to find improved evidence of how the

climate system really works at various

time scales. With polar regions being the

pacemakers of climate change, it is impera-
tive to gain critical knowledge on the role and
response of the cryosphere system in a warming
scenario. However, due to the lack of long-term
instrumental climate records in remote places like
Antarctica, scientists are focusing on ice core
proxy climate records buried in the vast ice sheets
of Antarctica that provide valuable information on
climate change from interannual to millennial
scales. One such multi-national effort to obtain
climate archives from Antarctica is the Interna-
tional Trans-Antarctic ~ Scientific
(ITASE). Operating since 1990, twenty one coun-
tries are now involved in ITASE programs to un-
derstand the impact of global change on the Ant-
arctic continent and the influence of Antarctica on

Expedition

global change during the last ~200- 1000+ years.

At the idyllic coastal Maine village of Castine, Prof.
Paul Mayewski-and his group from the Climate
Change Institute at University of Maine collected
32 glaciologists; geophysicists and climate modelers
to discuss and synthesize the results obtained thus
far from the ITASE programs. This synthesis work-
shop generated; many. fruitful discussions; on the
data, and also future directions.

By. combining available ‘meteorological 'data’ from
the Antarctic .and Southern Ocean  with)firn/ice
core proxies for a variety ‘of /climate parameters
(e.g;, moisture balance, atmospheric circulation'and
temperature) ITASE is actiyely working to extend
the ' Antarctic climate and’ atmospheric chemistry,
records back ‘at least ~200 years. This offers/ the
temporal, perspective needed to assess the multi-
decadal variability of natural Antarctic climate.

S

The main focus for this workshop was to get an
updated overview of newly collected firn/ice cores

and available data sets. A large effort is planned to I

make the data available online in order to facilitate a
number of synthesis products. In addition, we had a
number of presentations from the participants with
information both on syntheses of previously col-
lected data and also new developments from the
many participating countries. One of the important
new results discovered by members of the ITASE
group is that the climate of West Antarctica appears
to have warmed during the last several decades.

Other interesting aspects discussed were the impor-
tance of the Southern Annular Mode (SAM) in Ant-
arctic climate change as well as climate teleconnec-
tions related to extra-tropical systems like the El
Nino Southern Oscillation (ENSO). It was also con-
cluded that firn/ice core records should be inter-
preted in combination with snow Ground Penetrat-
ing Radar (GPR) surveys to ensure continuous chro-
nology and climate data from the cores. Based on
the available data and our current state of knowl-
edge we agreed that the following synthesis products
from the ITASE community will be created in the
near future:

® Temporal variability of snow accumulation using
well-dated firn/ice cores with reference horizons
such as sulphur peak from the eruptions of Tam-

bora 1815 as well as the atomic bomb tests ofl

1964/65.

® Sea ice proxy reconstruction using a combination
of sea salt.and methanesulphonic acid (MSA) re-
cords from coastal ice cores around Antarctica.

® Proxy - Atmospheric ' Reanalysis " of | AnTarctica
(PARAT):

® Temperature reconstruction during the past 200

years using ice core proxy data.

In "addition to the. interesting talks and discussions,
we also ‘enjoyed an afternoon of sailing in Penobscot
Bay on.the polar-class‘schooner Bowdoin which has
sailed ‘many. times “to. Greenland.
sponsored by the Scientific. Committee on Antaretic
Research (SCAR) ‘and. the Past. Global. Changes
(PAGES) project ofi.the. International Geosphere
Biosphere Program (IGBP). The: next ‘workshop. 'is
planned to take ‘part in connection with. the SCAR
meeting in Buenos Aires (Argentina) in july 2010.

ITASE is jointly |


www.icereader.org

Rcconstructing sea ice variability and Primarg Procluctivitg of the Ross Sea from

mcthglsulphonate snow record

Rachael H. Rhodes, Nancy A N.Bcrl:lcr, Jocl A DBaker, Sharon B. Sneed, Hans Qerter, Kevin R. Arrigo

Science Highlight
‘“Antarctic Sea
ice and primary

productivity”
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Report on the |nternational Workshop on Antarctic Seafeein [P
Tony Worbg and Stcvc Ackleg e

International Work-
shop on Antarctic
Sea Ilce in IPY
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NanC3 bertler

SCAR Delegates
approve extension of
AGSC

QOzone Dé-éietic;ﬁ caJsmg |ncrease.in ,%q’gar,ct_ic_: _fica |ce
J. Turner,i J. Comiso, . Marshall, 0 LacHan—CoPc,-T.‘-E)‘r%.éégir:cﬂc;‘]?Maks‘ym,
M. Mcrcclitl-x, Z. Wang, A Orr

Science Highlight:
“Ozone Depletion
and Sea Ice Extent”




]ntcmal melting in Antarctic sea ice: Dcvc]opment of “gaP ]agcrs”

S.F. Acucy, M. J. Lewis, C. H. Fritsen, and Hongjic Xie

Science Highlight
‘““Antarctic Sea ice
and gap layers”
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omparisons of Antarctic
g
perties derived from Ship Obser-
d Microwave Satellite Data. Both =
d passive satellite microwave re- e PhD Project: Remote Sensing of Snow Ice Interfa

sing data were used in this study in
. to insitu observations to obtain
formation on differen

ture and Sea Water Flooding. The study investigate
time-series of passive microwave brightness tempera
~ situ temperature data collected from ice mass balance
~ Antarctica, and microwave emission modeling to identify
‘sivity changes at the snowlice interface due to sea wate
ing events. Contact: Michael Lewis (mlewis(
ephen Ackley (Stephen.Ackley@utsa.edu) and H
gjie.Xie@utsa.edu) e
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