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Aerosol size distributions at Syowa Station and Dome Fuji Station, Antarctica
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Abstract: Simultaneous observations of the aerosol size distribution for
diameters of 0.003-5.0 zm were performed at Syowa Station (69°00’S, 39°35’E,
15m a.s.l.) and Dome Fuji Station (77°19’S, 39°42’E, 3810 m a.s.l.) in Antar-
ctica from February 1997 to January 1998. Size distributions show composites
of a small-Aitken mode (less than 0.05 xm in diameter), a large-Aitken mode
(0.05-0.3 ym in diameter), and a large/giant particle mode (larger than 0.3 ym
in diameter). Concentrations of small and large Aitken modes were high in
summer and low in winter. On the other hand, concentrations of large/giant
particle mode were low in summer and high in winter. The high and/or low
concentration events for one or a few days in whole size range were observed
especially in winter. High concentration events in small Aitken mode with the
low concentrations in diameter of 0.07-5.0 ym were also observed at Dome
Fuji Station in spring. Meteorological conditions during the events at Dome
Fuji Station were different from those at at Syowa station.
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I 13 A\ RGBS 0 & % S BER T B 720, BRI OBREZEE DNy 7 75 >
RORMOERGHT & LTHL TWwab, 2078, MBHgE I TIKR/RPEKE L
ZHHEDOSE P SRS NTE 2, 20T, FEEOKKI 7ICE 2 Tw 2R TIRWE &
WMEFEWE 25T LT, BEORTMEK S OEB 2T 2 2 ENRAASN TS,
S NIRRT 7 DT S BEDRKKNEHREF 2 72 D121E, K SRR DOYEHIK,
HEAREE 2> O TR N OV E IR SN § 2 SRR R Th 5. %z, BHOBEIFE
5 BN TOMERERIC X D, REBOEHSASR FEICHET 2 Fkme b kU, &S
FTOYEEECEHFS L T A aEE b EH SN T W5 (eg, Legrand and Delmas, 1986) .,
ZDEIRRE—BKRREZEGOIYHEBRICBWT, 70V VIEKKTORKRERY T
bbEEDICEARTORE L TRARKIZHEE L TWwa,
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7o, F OBEKES L, Iwaiet al (1981), {FEE (1983) KU Ito (1993) ¢ E12 X - TEEM
CHE SN TWS, 20k, =70V IVELTOBIEE LRSI T 2 2Rk
Ba, 37 XHKFEHEHUEEIHIB JARE-37; IR, H~RE) IS XD, 1996 &FE 513
FIE T b7 vy v O RIFEGEBRIHB S Wz, 72, BB RBTL Y, BEPS
WEEZ COFFENICBIT 2270 VOBELZEET 2 e 2HME L, 1997 F»5
(RS G BREIR | PtE S Nz, Z2O—BE LT, BRI E ¥ — 23 CBIHHL
5 (77°19'S, 39°42’E, 3810 mas.l; BAEE [ N — 24 % U3EHL | 1) e Wi b= 7
0 Y )V OGBS 1997 4F 2 A~1998 4 1 H O IcfThb iz,
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masl) Tha., bI—2%, IBHIEHDSHEEAK 1000 km /7 4 —>E—F 7~
FHUIR OIKRTE FICAIE T 2 F — 238 CEIHIHLST (77°19°S, 39°42°E, 3810 mas.l) TH 5.
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Fig. 1. Dome Fuji Station and Syowa Station.
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Counter, %% OPC) %W THBIMIL 7z, L7z OPC kv /'~ 7 v 7 #1481 TD 100 % ([
i FIEFE: 0.3, 0.5, 1.0, 2.0, 3.0, 5.0 gm, ¥ > 7 FiH: 1.0 liter/min.), $ X QRIS TD
5008 2 (BghiFE£E: 0.07, 0.1, 0.15, 0.2, 0.25, 0.3 gm, ¥ > 7 )Lk 0.5 liter/min.) T
b5, TD 100 DH2ERIE, P LY —¥ — (FIREE 810 nm) ZHIH & L 72 GHad A 60
FE, BN 40 EOENRTH S, TD 5008 ON¥RIE, 43 7 — He-Ne /A L —

HEMHFFEACE L DT, HELA 10-80 EOFEBOBEDEZENL L Tna, wih
DOBIRIEED, JEITED 1.59+01 ORI 3 2 BFEEMAZEE L TRES L TW
%, RFEBEERRIZ S8, 4 > — N2 B TBIEIL, SIREOBICA U % [FRFETE
f82¢ (Hinds, 1999) O#HIEZ{T-> T3,

EEOlym XD /NS WK TOMRE B L REMTOBED /- 1z, BEsa s
(CNC: Condensation Nuclei Counter) % fAV>7z, BEFIEM TIX TSI #H5! Model 3010 (50%
# v b A 7 EE0.01 gm, V> FVFE: 1.0 liter/min.) 27z, K — A% UL
T3 TSI #:%4 Model 3025A (50% 74 v » 7 7 #: B 0.003 ym, ¥ > 7 )V Fif: 0.03 liter/
min.) IZFEHEHLE S Y 7V — (Model 3040) A& bLY, T4 b7 VR TORZES %
KDz, WTRLEEESIE 1-7% / —n (C,H,,0) THS, £77, F—As UBIHIHLE
DI 72 KREE 600 hPa, BRI DR 20°C, iy 7 V) — O E 4 liter/min O {4
2B %, Model 3040 DEAT—YD50% By WA TEEEIICRT., HI0AT -V
B TCIIERZETEBEN 50% L DKL 2D, 50% 7y M4 7RIBTFEEL RV,

BB, RFECTERIRFEN XM, B 2.0 ym ML EREXRT, B 0.3-2.0 ym

#£1 LEYy 7Y — (Model 3040 Diffusion Battery, TSI Inc.) @ 50% 7% v b4 7%
(5 600 hPa, L 20°C, Fi 4 liter/min.)
Table 1. 50% cut-off diameter of diffusion battery (Model 3040, TSI Inc.)
(Pressure; 600 hPa, temperature; 20°C, flow rate; 4 liters/min.).

AT =Y 50% cut-off [HE
[m]
0.0030
0.0114
0.0267
0.0462
0.0703
0.0996
0.1355
0.1809
0.2433
0.3640
L
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Fig. 2. Location of the observation building and contamination source at Syowa Station.
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Fig. 3. Location of the observation room and contamination source at Dome Fuji Station.
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Fig. 4. Configuration of sample air flow and instruments at Dome Fuji Station.
Arrows show flow of sample air.
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FEAFNC bIERIRIE D 205, WBEDT — 5 OFTIEZ OREBIFE T2, K51,
IA b7 CRFHBARE D | R L 0 R MR (L4, GSD) O a0 SRsEE (%)
ERLIZBDOTH S, FLAEDEMTEDMEIE 1.5 UNTH S, F7z, BETIIR WL
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Fig. 5. Relation between wind direction and aerosol concentration at Syowa Station.
(a) frequency of wind direction
(b) median concentration (D> 0.01 ym) for each wind direction
(¢c) frequency of geometrical standard deviation of particle concentration
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Fig. 6. Relation between wind direction and aerosol concentration at Dome Fuji Station.
(a) frequency of wind direction
(b) median concentration (D> 0.0030 um) for each wind directions
(c) frequency of geometrical standard deviation
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V) — VRN TV —DAT =Y 1 2B 2 HEED ORTOFERE P(D), A7 — i
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To.o i, RAERTEEHIZ 100 [m2 ERE Uiz, B, HE0SYy 7V —0 2 051X
bEOVH %L, 01, SRCEVREDODNIVRFEREVRFNE bIZREINT
WL oo, ToRRE TRESMENE SN LRED FREY, BEF0l ymBE LR35,
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B2l T v (K8a) 73, KKt (D>03um) LELORLZFET LIS, 2
DIz, RFETIIZA b7 kT E2/INTA N7 BT (D<0.054m) KT A b7 kL
F (D=0.05-03 gm) IKKX53F 5, —H, KRFEERKTFOE—FXSIFHBETIE % <
(5 9), HEFRIEHD D>0.3 gm ORTIRE DOZELIE, FAKT (D> 1.0 pm, K[REMITIE
EARRNF EFEEN2) OREZLIGTWEE %9 5 (Bkixs», 2010). 22T, AR, Kk
TREXKNTZED TRET (D>03 ym) EFER, 2o O, BifT 2 F—2450
BT ZEETHRONS,

I (1983) 12 X, BHEHICEIT 224 b7 UhTF (D>0.004 4m) JEEEIE, BF
R, KBRERE L D, PR, 230 fi/cm® FEEE T, £EEIED 60% 25 94-420
il /em® OIREHPATH > 7z, ABIHIT b FERROFHIZL (K8 (1)) BRI, SEOD
BETE s NI/ A N7 kT, KTA b7 VR OERIEIRZ N2, 230 fF/cm?,
30 il /ecm® TH - 7z,

—J5C, g (1983) X, 1976 4 & 1978 FE 2B B KKLF (D>0.36 um) OEIHIEE
ZEEEHL, BORRE IR S HI38 % 208, FHOREFIME (0.77 6/cm? F2E) 13I1ZIXFH
ETC, BRCREMEVEVLS B L ERE L T2, ABHITY, £FCETH
BEECHREZ L REW (K8 (T)) #EHAZRL, D>03um, D>0.5ym OIBIEEDE
MIrPREE 2 i 1.30 i /cm3, 0.35ff/cm® ThH - 7z,

4.13. K ESHOFEHZEL

B9 1%, CNC & 2FHD OPC Ik Wl sz, =4 M VR THrOoERRTET
(D=0.01-5.0 ym) DR FEMOFEHEATH 5. REBIO | KERE R RAED BEM T %2 A &
Lice D, [EBEE L AR ORES 257, BRI ST CER 0.3-0.4 ym
PR HEBH Y, KA b7 »E—F ERRFE— N2 L ZIUSMHE2 RS, KRFE—
Fid, XpoBICHEE LD, KA M7 ryT—FREAEEE LR, ZORE, X
ZT KRBT — RO 250D W—LU53MG6 & 2 %, HE[EE LIRS 72 9-10
R ORGSR TIE, /N A b7 URFOREMINAR S, Z0%, Koo b7 UhFE—
FOREHIARS S,

P (1983) 32D & 5 RFEHEICOWT, BHEMKOFEBSICBT2 T4 7>
BT HOERE & KERIEM & OMHERH 5 2 & (o ef al, 1982), EHZFATZHLARTHES
HEORLTFNRE N b, BRIIIMBRFOEBT 5 2 L s, BNy 28@EEORE W
IA N R T RS ERS THD I LR ERRL, MBHIEKICKE T2 T4 N7 URT
DFEHZEALD, FEART TOXNMEERIGIC X 5 Kb FAEREDEHIZELIC L > TES
NTWBIAREEDTRN C L 2R L T b, —7, LFOHKKTF, KR=A b7 VRFOR
BRI, FWCEENTFEFOLE T2 R TFICERL TB Y, FEKK I Z DT
Bhn s, ZOERNE LT, EBRAKANDINSD? S ORF (B2 1L, WA F%
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E) OWMENFELERNEFZZ ohd (FRE, 1983; EHIZ A, 2010 % L),

42. F—LAJMCEHEAREICEF2T70VILOEH
42.1. K THORE L ER[RERDOHRZH)

F—2 & CEHLE O 4 ~ 7 2T (D>0.003 ym) B L OKKT (D>03 4m) O
FLFHBORE O HhdufE, iR, BiHE, S, £ RHS O B VPEORERY % B 10 1273
T, 2T, BHEREBOKE, WEOREAOFHIEXITOT, HMHBIHNREBORE %7
LTw3, F—A%UEBHHLE L, FEBEMOF CRUESOREWEICAET 5, 1997
FEDFENBIHISE 1L 597.6 hPa TH 5, VKL 6.1 m/s TH Y, A & i KbE
RAEEIZIE L A EZ=D%0, 4 A 24 H~8 H 29 HE TIE, KEBXOEL ROBREHE 5,
FEHRIRIT —54.4°C Th o7z, BAEKERIE 7 H 8 HIBIHIL 72 —79.7°C Th -7z,

IA M7 URITOREX, BBRIEM E FARICEICERE, LBEREE 2D, SHHEE
DA 7 — )V OFEE ORI, WABR S5, BEMING, R 4 Hpa~7 APaICEE
FReonsd, a5, 6 AL 8 AL, ZOREIE(EH/cm* BEICE TRTT 52 e
bolz, —F, REFREZT-11 ACEBE L2 L b, FilziE U THH DR A
T—VDEEZER D 5T, LinL, FERIEME 38T D, XBOKRTOEE ORI
BRREROZAL L O ZIAMELBIRII R S o e, 72, KbiT, KA b7
KT ORI BRI, BEETE/NTA N7 VR TFORBEREMNOZ < FEFFICEE T
Wiz, INTA b URITFOADENE, AEBEESLZEbbHoT,

4.2.2. RFHEORE OZFHIZL

8 L[EEkIC, F—ASUEBHEBLEICBE T 54 b7 URiT & KRBT OBIRE D 745 KF
M Gl HHE) oB#h 2K 11 (B, T) czhZihund,

IA M7 URFRER, B ARcERCERE, LFBCBREL ko7, £k,
ZOZEHEALIE, RZA M7 URFTH/NTA M7 URFEREBRICHABTH > 72, SO
BHTHE SNz A + 7 VBT (D>0.003 gm, 0.011 gm, 0.07 xm) OFEFE (Fhdefl)
FERZN 13 MH/cm?, 97.5{8/cm?3, 11.1{f/cm® TH -7z, BEfLTO 1977-1985 FD =
A N7 R BRI DO FE R REE, 90 fE/cm? FEEETH > 7z (Samson et al., 1990).

RAFIREOFHZIE, EFICERRE, BRELRY, =4 MU RTFOZThLIZFE
LS®Z5, 2L T, BHEMORNTFOREHLZL (K8) LB Tw5, iz, XFEOHT
b 3-6 HIFHBWZE LIZRETH Y, 7T Ahh~11 HICERE &2 2EA3 D 2. o
X, NN 35 10 2 SERBUHNC & 2 B Bt i o KRR FRE OZFHiZ iz b Ron
23 (OREtE, 2010), KKT (D>0.3 gm, 0.5 um) ORTHILE OEFLIE (Fkfil)
1, N Z 4 0.14 fil/cm?, 0.028 fiil/cm® TH D, IBFIEHOEED 10 550 1 FRETH - 7z,
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42.3. RESHOFHIZAL

1212 F — A% CBIHIBLS 2 81 % 2 F%HO OPC 12 & % D=0.07-5.0 um O HHIF¥)
REMIERT, T OFHELIBRAERD Zh EEUL T b, BERRAREREMT
D=0.3-04 ym fRLICBRH D, KT A b7 > E— R ERKTE— R0 2 L5576 %
AT, KKFE-FIE, £~BCERBELRD, K24 My E—FEXCERRBE L2,
Z OFER, LTI KRR FE— PP HEBT 2 — U MH L5, B3 3IRE sy 7Y —
£ CNC 2 & o TS N HEEEE D AR E DM TH 5. TD 5008 XU TD 100 2 5
BonihEombERFICR Uz, 1222 A, NeAf b7 E—RERKZA V7Y E—FR
DEEZNA =N HTH 5. WE—F &b FEHOFREHEE T, KA b rrE—
FOE—FE (D=0.1 gm {37) FhOZFH (D=0.07 um f31) WHRTKE W, 3 HKZ
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BRI A M7= ROE— RERFEIZ0.1-0.06 um FT/NEL 2D, BEZENRS LR
%. 4 AR AAAIARIGR E 22 T WWREMET 3 5. K %5 5 HZ 5 1/hx
AN URTFE— P IRBEE L 250, KTA M7 VRTE— NS oI EBERT 25
W, 6-8 HICIRIKIEE £ 22, HEMEIEST 28 ik 2 &, /hoA b7 v E— R TETOD
WEEREBSE NS, 9-11 HIZKZA b7 v E— FORED LA A 5N, MiloHE -
REIEESS OZACOREHIC, BORESME (12-1 H) ~NeZLTw3, B, HEEFRHMH
BEL %2 9-11 A, OZE L T OPC T L BRIESG & DENPROKRE L, B
10 BCHEETH 5. ZORHHIE, /A b7 VRiTERTA b7 VR TOEELND - &
HAREXWEHATY b2 (M 1), WZEHEIC X B REMEIRE DB, i 10% LTIk 5
T, BRI UL (100 [E]) €, FHEZ2EIEL TW5, MEEKIGIHE D iR
L0, IERP L EREDO/NT A N7 v — RO S 1L, RS OHEERENKE 2o
TWhaREE b H 5.

43. ARESEAFEROIT7 OV IVEE

£212, BEHOBH» BN TA b7 R TR & KR T HUEE O FEVHE, |
RAEZRT. WEEHD F— A5 CBEHLE E iSO A b7 R THEE IR, fons
HOEHNZ AR TR, =Y VEORE OB EIEIC N TO T IEY, £—
Y > HH O D FFSERE O 85% DSNEEHEID S DR TH D (Gras, 1993), WEFEDZER,
FERBL Twdled eFEz ond, WREEMTH 2HMES 7 AV T « 732 )
{ <A ¥ —HHIT BT 21X, Miura et al (1996) 12 & > TEUHI S Wi FERETO T A
b&yﬁ¥ﬁﬁﬁtﬁ%ﬁfﬁot T4 M URFROREE, WRERAENER KL,
REEFE I ClRMPEE O 22RO L D RENE W LIS S, KT (D>0.3 4m)

K2 WlEBS L UERE TR S hic oA b7 URT, KRFHBIRE O M

Table 2. Concentrations of Aitken particles and large particles in Antarctic area.

T i (k) E - RE b3 LERTHAR SRR
(em=2)
N A F—250T (3810m) 77°S, 39°E 113 1997.2-1998.1
RLT P (2800 m) 90°s, - 59-108|  1974-1985 Samson et al. (1990)
TENT T x e )AL ¥ — 70°S, 8°E 349 1982-1989 Jaenicke et al. (1992)
FEFD 69°S, 49°E 230 1977.2-1978.12 g (1983)
-V 68°S, 62°E 160 1981.7-1984.5 |Gras and Adriaansen (1985)

280 | 1994.12.19-12.27 Miura et al. (1996)

i3 64°-65.5°S, 140°E
R 196 | 1995.1.14-1.21
KT F—245L (3810m) 77°S, 39°E 0.14 | 1997.2-1998.1
(D=0.3 ym) Fepol 69°S, 49°E 130 | 1997.2-1998.1
7.5 |1994.12.19-12.27| Miura et al. (1996
T 64°-65.5°S, 140°E iura et ol (1996)

6.1 1995.1.14-1.21
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DBEIEEIZDOWTIE, F—2A35 CBHILS TORPEE ZFEMEL L 0 1| TR, Bk
BENEERS DR IERTHIC B 1T 2 KA F ORI ZBHIZ, 1 CIcEMEmLSCciTo
niflnisn, Lo, FEE (1983) 1k, BFEOMMBLS L~ 7 ~— NEHTORERERE
B FEHECEE T X 2B OE 17 K, 19 RECD @ FBUIRE R 5 &, B SH O KR8
BETARE 1/ cm? BiROENMERNZBETH S 5 EHHIL TE D, F—2A5 UBHIH
FOWEE (0.14H/cm?®) 1ZIh 6 XD bk K,

IA N7 URFERER, WMEEHT T, BICEEE, JERE ko, FkREE
ZB 2 E TOmMBDE { OBHIMS T R S5 5, Bigger al (1983) 1%, [FIfkZZRHE]
ZAEET (14°S, 17°W), 7 =727V A (41°S, 145°E) & ¥, MBS Tk <AL
MR TReND 2k, —F, X7, =77 VA, TV UEM, EHEEAOEFOT
A b7 URTREE Y, SRR A TRECEE T, MBS TIREN I EB2RLT
w5,

5%, KEFOBIRE, /INTA b7 KRN O /58 & IARIREE & 75 % D
WRL, B8, IR T LI, BERRCBIT DRI A b7 VR OBIRE 3R & b
B0 /cm® FRETH 5 7z, N — A5 UBHIBLEIZ FRES 595 hPa TH D, BEFEDOKRT
A N7 URTOREHIE R — A5 CBEHLE O A EWATREM b & 5.

44. BRERT—ILOBWES
BRI B W TEAFE RIS | HMHD Y £ AZX 7 =V TRIBERREREICR 2
BN E oD, 2o DRRICTEFHRZRC O > CRFCEMD 2 WIEHD T2 b
DE, INTA N7 VRFOARDBENT 2 b D0BH5, £2T, /INTA N7 R FHIEED
FELE S 2 QBT % R(d) TEHERL TO)DOFEMIC LD ERE, (REEHR 2L
7z. QKBTS N(d)* 13, HHIME N(d) ORI 31 HREIOBEFHRELZET L T
FEELIbDOTH S,
R(d)=N(d)/N*(d) ()
N(d); d HODIEE hgE
N*(d); 31 HERELEED d HORE
23 N(d)> R(d)*+1.50, A N(d)<R(d)*—1.50¢ (3)
22T, R()*4A-9 D R(d) DF-H#
o 4 H-9 HD R(Dp) DIEHE(RE
PLEOMIR 24T 5 TR 2 B 14 1R, BIc L S 0 2 TA & REIDAEEE, b &
KHIDBABPHRTHY, RICINSOHMNE F Loz, MEHMAIC B W CRENSEHE
WK, B2 WIEB/NERTHBPSLZ AN, W ODEFERHL Tw2,
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Fig. 14. Daily averaged aerosol concentration (N(d)), 31 days running mean (N*(d))

and their ratio (R(d)), from April to September, 1997.

Downward and upward arrows show high and low concentration events, respectively.
(a) Syowa Station D> 0.01 ym (b) Dome Fuji Station D> 0.003 ym
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R3 A M URTFEIREC BT 23 - IO E72H
(AR & O R — 4.5 UBHHIHLS)
Table 3. Dates for enhancement and sudden decrease in Aitken particle concentrations at
Syowa Station and Dome Fuji Station.

AR R — &S UL
et 2k et 2k
4/8
4/12
4/20-4/22
4/23
5/20-5/21 5/20
5/26
5/29
5/31
6/5
6/8
6/11
6/12
6/17-6/18 6/18-6/19
6/30
7/15-7/16
7/24
8/4-8/6
8/12
8/14
9/3
9/5
9/11
9/23
9/26
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Fig. 15. Aerosol enhancement observed at Syowa Station.

top: aerosol concentration

middle: wind speed and direction

bottom: temperature, relative humidity and pressure
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Fig. 16. Aerosol enhancement observed at Dome Fuji Station.
top: aerosol concentration
middle: wind speed and direction
bottom: temperature and pressure
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Fig. 17. The geopotential map at 500 hPa.

1200 UT (1500 LT at Dome Fuji Station) on (a) May 18, (b) May 19,

(c) May 20 and (d) May 21, 1997.

@: Position of Dome Fuji Station
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top: Aitken particle concentration
middle: wind speed and direction
bottom: temperature, relative humidity and pressure
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