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Eruption of Mt. Pinatubo and Climate of Syowa Station

Susumu KANETO*

Abstract: During the last year of the Antarctic Climate Research (ACR)
period, two large volcanos erupted. In June 1991, the volcano Pinatubo in the
Philippines Islands (15°N, 120°E) erupted and injected a large volcanic cloud in to
the lower and middle stratosphere. In August 1991, Mt. Hudson in southern
Chile (46°S, 73°W) erupted; its volcanic cloud reached to 18 km. From NOAA/
AVHRR data, within 1991, the volcanic aerosol of Pinatubo dispersed mainly in
tropical latitudes and that of Hudson spread in the area south of 40°S. The
eruption effects are investigated here by comparing meteorological observation
results at Syowa Station (69°S, 39°E) with global analyses. The optical observa-
tions which measure direct effects of eruption materials, show a large effect from
late 1991. Abnormal deviations were detected in surface temperature and total
ozone amount but the occurrence is retarded relative to global average occurrence.
Effects on stratospheric temperature were not detected.
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&1 ACR PO F MK (1987-1991)
Table 1. Volcanic eruptions within the ACR period (1987-1991).
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Aerosol Optical Depth at Syowa

S

0.5

0.4/-368 nm :

0 gf

8% ~ A — it P Yot sy,

D'D""“' T I e “o

"1 500 nm 0.

+k 0
A )

0.5 ey N b b i i s o, " M e g

0.4} 675 nm . ’

P]:6 b b e e e — b e N 0

"1 778 nm (.
| 0
; . N

0, 5 pm_sten 'J-%im_w__m.hw o .Jg

0.4/ 862 nm--ElChichon Pinatubo

0. 3’ Hudson

0.2 )

0. 1J +’N L , i

U DI— atbudn soatbey |
1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995

(@) LEA - B/ME () TFT.

Atmospheric turbidity (aerosol optical depth at each wavelength) at Syowa Station,

monthly mean (circle) and maximum-minimum range (bar).
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Yearly variation of radiation components of clear December days at Syowa, normal
incident radiation at noon, and accumulated direct, global and diffuse radiations

between 12 and 13 LT.
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Upper Atmospheric Temperature at Syowa
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Fig. 3. Yearly variation of atmospheric temperature over Syowa Station, upper: troposphere,
lower: stratosphere, shown in monthly normalized deviation from mean value. The
thick curve is a running mean averaged over 9 months.
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Surface Temperature at Syowa
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Fig. 4. Yearly variation of surface temperature at Syowa Station, shown on a normalized
scale as in Fig. 3. The thick curve is a running mean.
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Total Ozone Amount at Syowa
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Fig. 5. Yearly variation of total ozone amount at Syowa Station, shown on a normalized
scale as in Fig. 3. The thin line is a linear fi.
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