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The Behavior of Chemical Components in the Snow and
Atmosphere on the Mizuho Plateau
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Abstract: Atmospheric aerosols were studied at Syowa Station, Antarctica for
3 years from 1988 to 1990. Some chemical species, such as exSO,2-, MSA and
NH,*, showed an annual trend, high in summer and low in winter. The seasonal
variations of gaseous HCI, SO,, HNO,, HNO; were also studied and the occur-
rence of very high HCI gas in summer and the comparable concentrations of others
gases to those of aerosols were found. The size distribution of aerosol particles
over inland area and marine water were measured. The particle radius at the
concentration maximum of exSO,*~ as well as MSA were found at 0.35 ym,
indicating secondary particles production from gases. In most case, atmospheric
aerosols had negative exCl~ value showing Cl- defect as compared to Na*.

From the observation at 5 snow pits on the Mizuho Plateau, apparent seasonal
variations in §'®*0, Cl~ and Na* were found only at the 2 inland points. From
the drifting snow studies, Cl-, Na*, exSO,2~, NO,~ and MSA showed the distri-
bution of high in sea-side and low in inland and then re-increase in the inner area
indicating supply from inland. Most snow samples showed positive exCl~ values.

A rough linear relationship among concentrations in chemical species was found
between atmospheric aerosols and corresponding snow on the Mizuho Plateau and,
therefore, the concentration in the aerosol is roughly reflected in the snow composi-
tion. However, the supply of chemical substances to snow from other sources than
ground-level aerosols would be needed to account for the fact that some chemical
items such as exCl-, Ca** and K* apparently do not satisfy the above linear
relation.
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1988 £ 11 H8H-1988F 11 HI11H | G6-A RE (14)
1988 ZE 11 H 16 H-1988 4E 12 H 4 H A-B-C-A 313 HH#1-S20 | R’E (51)
A,A’,B,C,H270,H50 | BEE Y + (#2m, 30-50 /&)
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1988 £ 12 H 13 H-1988 £ 12 A 22 H | NYI53-NY16 RE (14)
198842 B 21 H-1988 4 12 H 1S H iTEZ S A{T—o VI (18)
1989 £ 2 H 25 H-1990 1 A 15 H EANE RKExz—o VN (21)
1990 FE5H 1 H-191 %1 A 18 H AEAOE RKEFEEHT A~KRT—1

Ve (15)
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Fig. 1. Locations of sampling points. Fig. 2. Elevation and accumulated distance
from Syowa Station to sampling points.
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Fig. 3. Seasonal variation of chemical species concentration in atmospheric aerosol at Syowa
Station.
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Table 2. Size separation characteristic of Andersen type low
pressure impactor.

B& 50% # v b A 7RIFE (um)
0 12.1
1 8.5
2 5.7
3 39
4 2.5
5 1.25
6 0.76
7 0.52
L1 0.33
L2 0.22
L3 0.13
L4 0.06
N IT 9T T 4T — <0.06
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Fig. 7. Distribution of chemical species contained in drifting snow on the Mizuho Plateau.
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Table 3.  Correlation among chemical species in the snow pits on the Mizuho Plateau.

Pt. A
[ 0-18 (0/00)| MSA (ug/l) Citug/N| _exCliug/)]  NO3(wg/l)|  SO4(ug/N| exSO4(ug/)] NHAWwg/N  Na(ug/h]  K(ug/l) |
0-18 (0/00) 1 [ ‘ o ’
MSA (ug/1) 0.260 1 | - - B
Cl(ug/1) -0.427 -0.446 1 NE - O
lexCl(ug/l) 0.462|  -0.030] _ -0.201 1 o T
NO3(ug/1) 0.533 0.170 -0.164 0.193 1 1 4 i .
[SO4(ug/1) -0.067]  -0.070 0.517 -0.029 -0.062 W | 5
exSO4(ug/l) | -0.044] — -0057 0.474 -0.014 -0.052 0997, 1
[NH4(ug/1) -0.185 -0.248 0.285 -0.365 -0.023 -0.050]  -0.056, 1 ‘
INa(ug/1) -0.482]  -0.422 0.988] -0.352 -0.190 0.499 0.456 0.331 1
Kug/) -0016] _ -0.243 0.380,  -0.249 -0.184 0.235 0.232]  0.280 0.404 1]
Pt. H50 .

0-18(o/00)] MSA(ug/!) CI(ug/l)L exCl(ug/1) N03(ug/l)] SO4(Lg/I)[ex.SO4(ug/l) NH4(ug/1) Na(ug/1) Kug/l)
0-18(0/00) 1 j | I
MSA(ug/l) 0.192 1 | -
Cilug/1) 0.187 0.630 1
exCl(ug/l) 0.214 0.630 0.988 1
NO3(ug/1) 0.266 0.319 0.233 0.262 1
SO4(ug/1) 0349 0777 0.779 0.769 0.432 1
ex.504(ug/l) 0.377 0.629 0.307 0.311 0.464 0.835 1 B
NH4(ug/l) 0.202 0.118 -0.067 -0.073 -0.205 -0.127 -0.136 v
Na(ug/1) 0.173 0.626 0.998 0.975 0.218 0.777 0.330 -0.063 1 ]
Kug/) 0.265 0.550] 0.849 0.838 0.345] 0.756 0.428 -0.165 0.855| 1]
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