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el d we trust earlier reports of Antarctic surface
balance?
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CASTEBRUNET ET AL.: MODELLING OF THE SULFUR CYCLE AT LGM
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Figure 1. Observed (red circles) and simulated {green
squares and blue diamondsh deposition fluxes of nss 504 at
Vostok, Dome C (1978} and EPICA-Dome O for present
day (0 k) and LGM (21 k). Measurements uncertainties {red
bars, taking into sccount uncertainties on both concentration
and snow accumulation) and interannual variabilities of the
madel (green and blue bars) are represented, Simulations
21 k-CLIMAP (blue diamonds) and 21 k-estCG {green
squares) allow 1o compare the LGM CLIMAP Project
Members [1981] sea-ice lid effect with a test of reduced
summer lid, as suggested by Crossr e al [1998] and
Crersonde ef al. [2005],

have been widely quoted in the past as evidence ofincreased

L1271

are prescribed [Ketle ef al, 1999] and ocean to simosphere
Muxes are caleulated using the parameterization of Liss amd
Merfivar [1986], Furthermore, the caleulated fAuxes are
weighted by the fraction of the ocean free of sea-ice, Lo
take into account the lid-cffect of sea-ice, DMS is oxidized
through various chemical pathways and finally converted
into end cyele species, MSA and nss S0, aerosols. All
species are transported and undergo dry and wet deposition,
Prescribed fields from a 3D atmospheric chemistey model
(IMAGES [Miffer and Brassewr, 1993]) are used for
photedissociation rates of hydrogen peroxide (H2Os5) and
oxidant concentrations (hydroxyl OH. hydroperoxyl HO,,
nitrate MOy radicals and ozone Os) A comprehensive
evaluation and validation of the model for present-day
climate in the mid- and high-southern latitudes was carried
out by Cosme er al [2002]. The updated version used here
yields results very similar to those reported by Cosme et al
[2002].

[7] T simulate the ice age atmospheric circulation, we
use modified boundary conditions as recommended by the
Paleoclimate Modeling Intercomparison Project (PMIP)
[Joussaume and Tavior, 1995]. Modified parameters are:
the glacial topography [Peftier, 1994], sea surface temper-
atures and sea-ice coverage [CLIMAP Profect Members,
1981], albedo and roughness derived from Crowley’s veg-
clation [Crowley, 1995], ice core OO0y concentration, and
astronomical parameters. The Antarctic LGM climate is
reasonably well simulaied to the extent of validation data
availability (e.g. reduced temperature and precipitation), 1is
also consistent with LGM simulations by other models (see
Krimner and Genthon [1998] for a previous version of the
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Climate / chemistry modelling for ice core data: S sensitivity to sea-ice extent
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plateau transition region is the most sensitive to climate warming in terms of SM
contribution to sea-level

—
the GLACIOCLIM-SAMBA transect
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Predictprecipitation change, LMDZ4

- 50% of current Antarctic accumulation, much more of predicted
precipitation change

- Complex processes: Orographic precipitation, evaporation, blowing

y ~20% of all Antarctic SMB reports in the current / pr
:' regio =




Coast — plateau
(<2200 m)

kgm ™ yr

Precipitation

Plateau (>2200 m)

2
Meridional resolution (° latitude)

XXlst century Antarctic precipitation change in IPCC | CMIP3 models

Coast - plateau transition zone is most sensitive
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Dumont d’Urville - Dome C traverse
2008-2009
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Collaboration with:
Glacioclim: Surface Mass Balance network (stake, meteo station)
DACOTA: ice stream study, Astrolabe galciers

(in situ + airborne radars)
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US-ITASE in West Antarctica

s 32 :
ol Mzl

%%’VAV%WMAVW&WW "0 RIDS G
14

Lo
South'©, | 4w, 4 nhy o, A 4l ,\/\r\/\/\/\/\/\'\ Lo A0, Mh
PoIeGZNV\/V \NASERA ur| wvvwv VA Vo A w

Il e
0 100 200 300 400 .

Figure 2: Ice core locations and mean accumulation rates (1922-1990). Core site locations: 01-06, 01-5,01-3 and 01-2 » Siol
in the Pine Island-Thwaites drainage system; 00-1, RIDS A,00-4 and 00-5 near the ice divide, and RIDS B, RIDS C, 99-1 15 Dfn?e
and Siple Dome in the Ross drainage system. The arrows indicate dominant moisture pathways. WS=Weddell
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Sea,BS=Bellingshausen Sea, AS=Amundsen Sea, and RS=Ross Sea. A digital elevation model was used to produce 18‘()0 18J50 19'00 1650 2()}00

the shaded relief map (Liu et al., 2001). year

Figure 1: The thirteen annual accumulation rate records in w.e. (cm a~ 7) from 1800-2001.
The line through each record denotes the mean for the full record, and the shading
indicates accumulation above the mean.

Annual resolution (chemical tracers) => inter-annual variability




Two US-ITASE ice-cores versus ERA40: crucial information for ERA40 validation
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g term program (> 10 years, hopefully more), start 2004.




