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Seasonal variation of coarse aerosol particle concentration at Syowa Station, Antarctica

Kazuo Osada'*, Masahiko Hayashi?, Keiichiro Hara®®, Masanori Yabuki*?®,
Makoto Wada® ¢, Masataka Shiobara®, Takashi Yamanouchi® ¢
and Kouji Fujita!

(2010 52 A 12 H52{4; 2010 4 3 A 10 H3ZH)

Abstract: Number-size distributions (D, >0.3 ym) of atmospheric aerosol
particles were measured at Syowa Station, Antarctica, from February 2004 to
January 2006. Volume concentrations of coarse particles (D, 1.0-5.0 xm) were
low in December to January and high in the rest of the year. To identify factors
controlling the seasonal variation of coarse particle concentrations at Syowa
Station, seasonal variations of wind speed distribution over the Southern
Ocean, sea ice extent, wind speed at the edge of sea ice and at Syowa Station,
and seasonal patterns of backward air trajectories were compared with the
volume concentrations of coarse particles. Patterns of backward air trajectories
and changes in size distributions of coarse particles associated with sea ice
extent suggest changes in major source areas of sea salt particles observed at
Syowa Station: coastal areas near Syowa in February and March, but far north
of the sea ice edge, around 60° south, in October.
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AREF X, KRR 7 0V )VkiT % D,>03 xm, >0.5ym, >1.0 gm, >2.0 gm, >3.0 ym,
>50um D6 F v ¥ ANWICHT T, MEMORFHIBERFT 2 2 N TE 5, BHI%5
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Fig. 1. Upper panel: Aerosol number concentrations for particles larger than 0.3 ym and 1.0 ym
during November 1 to 11, 2004, at Syowa Station, Antarctica. Red (D,> 0.3 um) and
blue (D,> 1.0 um) lines indicate data before data screening. Green (D,> 0.3 um) and
purple (D,> 1.0 yum) lines indicate data after data screening. Middle panel: wind speed
(left axis, red) and wind direction (right axis, blue). Lower panel: SO, (left, red) and
condensation nuclei (right, blue) concentrations at Syowa Station.
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Fig. 2. Upper panel: Daily average number concentrations from February 2004 to January 2006
for >0.3 um (O) and >1.0 yum (V) at Syowa Station. Vertical bars indicate daily
average of wind speed. Middle and lower panels: volume concentrations for size ranges
0.3-1.0 um (Vos-1.0 um) and 1.0-5.0 um (Vio-s5.0 pm)-
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DT (Lewis and Schwartz, 2004), FEFERD ¥ OB TN BE TR D», ED X
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1968-1996 £ & TORIAFHME L UTIER L 72, FEBERTO 925 hPa [ 38 1 % ¥ A
DA TH S (Image provided by Physical Sciences Division, Earth System Research

Laboratory, NOAA, Boulder, Colorado, from their Web site at http://www.esrl.noaa.gov/
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Fig. 3. Monthly box plots of volume concentrations for fine (D, 0.3-1.0 um) and coarse (D, 1.0
-5.0 um) particles during February 2004 to January 2006 at Syowa Station. The lower
boundary of the box shows the 25th percentile, the line within the box marks the median,
and the upper boundary of the box shows the 75th percentile. Whiskers above and below
the box represent the 90th and 10th percentiles. The mean is also portrayed as a thick
line.
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Fig. 4. Average wind speed distribution at the 925 hPa surface for the southern hemisphere using
NCEP reanalysis data from 1958 to 1996. Upper left: December, January, and February.
Upper right: March, April, and May. Lower left: June, July and August. Lower right:
September, October, and November. The red circle in each figure represents the location
of Syowa Station.

psd/). B 4 F 2V DT OFRALMGRIZEEIIONLE % 783, R 40-60 & {5301 1384 T
JiE £ x> TB Y, £ TORMIBFHCFPEROEICH S, LICHFHEDL I erbrd, &
JE OFERR X 60 FEAFITICATE L, Bicid 60 LR £ Db & TR D 2 > b F A b H35E,
%72, FARE 60 ERFIOWIBRIC D W T A S &, B OFENCIZREDFR G £ 72512
AT 2 DI L, BICIEFEBROBRRSAE TVFEREITHTN Z & b RERFHATH 5.
SRR DO S 1%, FRCERE 40-60 B OIS AEE CHHERN FORER K> TH
D, ¥R TOAEREE ZFHRCET 2 2 eBTFRERS, &512, FHICL-> TR
60 ELAR T H N FOREIC 2 VG2 2 e dbh b,

KIZ, 2004 4F 2 H~2006 £E 1 H OBHIBARIC D W T, BRI THMI L 72 2888 e 2
In STz DIPFARDB T2 12, NOAA HYSPLIT & 7V % Fiwv T 2 HE D% 7 T %2
$ 27 57> (Draxler and Rolph, 2003), Z Z T, FIMRAPEOHIEDFEL KK T 572D
W, TV =2 b —OIRRALE & R 68 K, BAE 39.6 A o IEAIE O TIC 1 ET S
L, B 500m o OBGFiREMEZHZ S c#tr L7, M5, 2-3HE 7-8H, 9-10 H,



BRIEHIC B 1) 2 MR TR E Ot 493

RS = WA AT e

5 AFIEME2 & 2 HEM - 72277 MBME. 2004 4 2 H~2006 42 1 Hic2» 0 To (1) 2

3H, (BR):7-8H, (ET):9-10H, (GT1F):12-1 iz ow TR L 7 #5R.

Fig. 5. Backward air trajectories for 2 days from near Syowa Station. Upper left: February and
March in 2004 and 2005. Upper right: July and August in 2004 and 2005. Lower left:
September and October in 2004 and 2005. Lower right: December in 2004 and 2005
and January in 2005 and 2006.
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Fig. 6. Upper panel: Position and distance of sea ice edge along 40°E from Syowa Station

(Ushio, 2006). Lower panel: Average wind speed at 925 hPa level at the sea ice edge and
surface level at Syowa Station (circle). For box plot, see Fig. 3 for explanation.
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Fig. 8. Upper panel: seasonal variation of concentration ratios as N>ium/>2um at Syowa Station.
Lower panel: seasonal variation of volume concentration (Vi.o-s0 xm) in coarse size range.
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