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Monitoring of SO2 concentration at 
the summit of Mt. Fuji 

Inventory of sulfur in the atmosphere

From IPCC2001

SO2 emission from Asia
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Volcanic SO2 sources over Japanese islands

Annual SO2 emission：

0.55 TgS during 
quiescent period

(Fujita et al., 1992)

Photo taken in Apr. 2002 
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2000 average: 42 kt/day
= 7.7 TgS/year

Less than 10 kt/day
= Less than 1.8 TgS/year
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System configuration

• Automated system with PC 
control

• Span calibration with SO2 std. 
and zeroing by ‘zero air’

• Zeroing every 11 hr (60 min)
• Span calibration every 23 hr 

(60 min std. and 60 min ‘zero 
air’)

• 1 min data acquisition
• Analytical parameters available 

such as flow rate (0.3L/min) etc.
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Frequency distribution of SO2 concentration
(1 min value) during Nov. 2002

Detection limit, LC（3.29σ）： 0.1 ppbv
difinition by ISO and IUPAC

Determination limit: 
LＤ（10σ）： 0.3 ppbv

Zero

Diurnal change in SO2 concentration (1 min value)

November, 2002

February, 2003

Time

Diurnal changes are small !

Remove days recorded values higher than 1ppbv

Summary and comparison of monthly median 
SO2 concentrations with literature values

Range of data0.131-0.762February-March 
19932-4 kmSea of Japan, 

39-46N
Thornton et al. 

(1997)

Range of average0.15-0.32October 19910.5-3 kmNorthwest 
Pacific Rim

Hatakeya et al. 
(1995)

Range of monthly median
of 1 h data<0.04(ND)-0.1December 1988-

November 19893400 mMauna Loa,
Hawaii

Luria et al. 
(1992)

Annual average levelabout 0.219943580 mJungfraujoch,
Swiss

Filliger et al. 
(1994)

Median of 4 h data0.04±0.16July 1994

Average of 4 h data0.04±0.02July-August 19933776 mSummit of Mt. FujiSekino et al. 
(1997)

0.07±1.19October 2003
0.04±0.11September 2003
0.04±0.23August 2003
0.05±0.26July 2003
0.07±0.22June 2003
0.10±0.79February 2003
0.13±0.38January 2003
0.09±0.21December 2002
0.12±0.26November 2002

Median of 1min data0.06±0.10October 20023776 mSummit of Mt. FujiPresent study
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Winter high
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Temporal trend of SO2concn. during winter
（October 2002－February 2003）
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Temporal trend of SO2concn. during winter
（June 2003－October 2003）
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The maximum peak found during 
end of October 2003
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09JST October, 28, 2003

Weather chart for surface and 700 hPa level

Wet region
09JST Oct. 28

09JST Oct. 28

04：00　JST October 28, 2003　

Mt. Oyama,

Miyake-jima island

Mt. Fuji

09JST October 28, 2003

Infra-red satellite image and surface winds

Hit！

Mt. Fuji

Forward 
trajectories

06JST
October 28, 

2003

The maximum plume height from 
the Miyake-jima island

From JMA HP

Below 1200m

High SO2 episode observed in Feb. 2003
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Temporal change of SO2, CO and 222Rn and wind 
during Epd.1.
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Surface weather chart

Feb. 18, 2003

Feb. 21

Feb. 19 Feb. 20

Feb. 22 Feb. 23

Episode

Backward trajectories (isentropic)

Comparison of trajectory models

Infrared satellite images  

13JST Feb. 19, 2003 15JST Feb. 20, 2003

Westerly in Feb. 18 and１9 　Northerly after Feb. 20

Summary and future tasks
• A continuous SO2 monitor was installed at the summit of Mt. Fuji.

BG concentrations were so low that could not be measured by the 
present system. Diurnal changes were generally small.

• Seasonal trends in SO2 concentrations were characterized as low 
in summer and high in winter. This could be attributable to the 
seasonal change in source intensity, transport and oxidation rate.

• Miyake-jima volcanic plume was detected once during the 
observation. After the late 2002, the plume height has not been 
beyond 1.2km, the plume would rarely be transported to 3-4km 
level in the free troposphere except the case for turbulence.

• Asian outflow of the pollutants during winter was obviously 
observed.

• High SO2 concentration events usually accompanied by high CO 
as well as 222Rn concentration, the polluted air mass originated 
from the same region in the Asian continent.

• SO2 data during spring should be obtained. 
• The SO2/SO4

2- ratio should be known.


