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Spatial distribution of air origin to the Antarctic and its relationship with SAM
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Antarctica is a huge ice sheet and surrounded by the ocean, so it is natural to suppose that the several substances came from
the outside of Antarctica by the atmospheric circulation from the mid-low latitudes. Several ice core analysis data showed the
differences and similarities between the several substances transports among the drilling sites. To better understand these data,
we would indicate the spatial distributions of air parcel origins and their seasonal variations. The final goals of this study are to
determine the boundary between the interior (has few influences from the ocean) and the coastal (has many influences from the
ocean) regions and to capture its seasonal change on the basis of atmospheric transport. Our calculation for air transport is
made by using the NITRAM trajectory model and ERA-Interim meteorological data set in 1990-2009. The “Spatial-Seasonal”
variations included three parts: in summer, the most of air parcels originated over the continent except the West Antarctica, in
transition terms, the ocean origins were dominant in the coastal regions, and in winter, the continent origins distributed around
Ross, Weddell and Amery seas. Around the sharp slope area, there were high concentrations of the ocean origins through the
year. Moreover, a relationship between air transport to the Antarctic and a Southern Annular Mode (SAM) was suggested by
the annual variations of distributions of air parcel origins. The interannual variability of observed annual accumulation of snow
over the East Antarctica by JARE (Japanese Antarctic Research Expedition) shows a correlation with the SAM mode. We
discuss about how the snowfall influenced by the SAM mode from the point of the spatial distribution of air transport.

HBRBIBI S B 2 H2 2 5 1T OKIKHEH] 2 7720 513 6 1 5 i KUBZEB) OB K K B R DR - IHFED IR
TS HEELFETH 2, £/, FEMOKIK LI T 28HENIC X > TR S - R iEYE O L E) & Z Dk
WREERZ 2 2 EFEETH S, KK EOKIEHSICB T 2 a7 7= i, HERAR: & PRk T3k
LT FUMBHRoNTE D, MEICE ) 2 RAMEZ#E T 5 72012, BHED KA Y — > %2 2RI R 3
ZHH 5, FHISEF, PARMOREEClaih B Ak, R O T 23 S 41T % A3 (Turner 2006, Miles et
al. 2008), FAMBIK PR~ D R5THE DR 2 22 WIS BE T 2 2 & ¢, SBROEBLFHIC ORI EEZLND,

kRt 2 BT % 72 9012, NITRAMREME#HTE 7L (Tomikawa and Sato, 2005) ¥ & (N"ERA-interim & #1f#HT
T— 2w, MRE TEORREEZ NS 720, xR oM FE1300mic 2 2N EBET 5 2RO
RRERE 2GR L 72, BEEI1300miE, HHEWIREO TimTdH H . A T & UGEE L 72, $5K2010) & AR ICF
Fods % 4> DFEIRGES - BEDIZ ., BRIMOSHETOH R %2 Z O#R & R E L CEift 2 o8 L 72, 1990420 5
2009412 B 1 2205 07— 7 ZHIWTEMR L, i - WEEEIHOEEFIC O W THHR 7, SAM indexld, NOAA*!IT
BEAINT L2 T =8 2, 4V - FEPFEMEZ R L TR O 046 & 21T 7,

T 725 H AT O WA AR D 2253 AF 12D\ Tid, Suzuki et al. (2011) T LTV 225, P4 g | 3 LR 0 22 5 i s —
F2EU TEHB LT 2 DICR L, FEFHIIIN R & NEEARC e 2 iz s L, WBEERCIEAZ, LS
BT 25, HRICIEAPRIESESRA L %%, MEEBOKKICE LT, HMEIBAEETIEERA 7 — L o KRB O
WE2Z T CVEAMOLENA LN S DICK L, InFEE & OPERHRIOK R L O Z i 28 150 < 2217 T
WhEEZOND, THabb, HMMBARER CHE X 1170KIK a2 7 ICIZSAMO RN Rt L LT > T\ 2 ifhglk:
DRBRIND, F—L5UHMICE T 225D NBEGE)RIT & % 26803, SAM EIE(B)DOMBARR S TE
D, ZDBERIC O TRMOKKIKICHER L 22 F5ERICOWTRTI PETH %,

*1 http://www.cpc.ncep.noaa.gov/products/precip/CWlink/daily ao index/aao/aao_index.html

References

G.M Miles et al. (2008): Recent accumulation variability and change on the Antarctic Peninsula from the ERA40 reanalysis, Int. J. Climatol.
2008 vol. 28 (11),1409-1422.

Tomikawa and Sato (2005): Design of the NIPR trajectory model, Polar Meteorol. Glaciol., 19, 120-137.

Tuner (2006): Significant Warming of the Antarctic Winter Troposphere, Science, 2006 vol. 311 (5769),1914-1917.

K (2010): B IC 31 5 KEIEBR & KK~ DRSS, BEEL 54, 274-291.

Suzuki et al. (2011): Spatial and seasonal distributions of air-transport origins to the Antarctic using 5-day backward trajectory analysis, J.,
Geophys., Res. to be submitted.



