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Table 1. The specifications of measuring instruments

Barringer COSPEC 1IV-B
Target gas: SO,
Range of measuring contration: 0—1,000 ppm-meters (Volume to volume)
Estimated detection limit: 10 ppm-meters (T.C. 1 sec)
Light sources: Scattered solar radiation
Spectral absorption band: 8,100A
Visual angle of the telescope: 1°
Build-in reference cells for calibration: 115, 345 ppm-meters

Mikami Auto-pan-set PTH-7
Range of inclination: —30°~+50°
Range of rotation: —170°~-+170°
Steps of panning speed: 5, 20, 60°/min

A
i
H
i
19

PANPeEos

YNV

Fig. 1. Topographic map of the volcano Asama and the observation
sites (S;, Sz) and the route (P’-I) for SO. measurements.

Si: Kuromame-gawara

Sz:  Onioshidashi-en
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Fig. 2. - Rising speed of voleanic smoke
observed from the three different sites (ef.
Fig.18,, Ss, Ss) on September 17. The origin
on the dotted cordinates indicates the crater
rim,

Ss:  Mine-no-chaya

o EbRBEE LTk d—4h BEGRE Fig. 2) 3 L, JIEEFFCHE-5 UE»S
DEE 0~80m HOFHti%, AR RDI S DL FV . Fh, WHEEER, FAU
PWREEHME X v Pibal #iJll% L<x bhiclUTkmkiE 1,240 m §io, 1,000~
1,500 m [H>SFEEE - Ba % Hvro (Fig. 8).
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Fig. 3. Tracks of balloons for observing the direction and horizontal velocity

of wind at the altitude concerned.
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118 43m
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R L ] L R
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%h1am
L
Th $7m

Fig. 4. Records of the panning method of measuring SO; emissions from the
volecano Asama at the station S; and S..

Panning speed: 20°/min.

Chart speed: 20 mm/min.
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Fig. 5. Records of the traverse method along the eastern drive-way (P'-I).
Speed of motorcar: 30~40km/hr.
Chart speed: 20 min/min.
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Table 2. S0, emission from the volecano Asama
measured on Sep. 16—20, 1977
Date Time S0, emission, t/d* Method Station/Route
Sep. 16 14v47m_15b12m 375 Traverse p—c
Sep. 17 11 37 —11 38 76.9
11 40 —11 41 54.7 .
11 43 —11 44 96.4[ 163 Panning S
11 46 —11 47 7.1
13 57 —18 58 56.0
14 00 —14 01 84.4 .
14 04 —14 05 s [ %04 Panning St
14 07 —14 08 106
15 59 —16 12 86.7
85. r__
16 20 —16 31 85.1} ’ Traverse B—H
Average values 84.2
"""" Sep. 20 11 42 —11 56 157 S o
12 12 —12 25 177
13 07 —13 21 126 195 Traverse G'—I
14 03 —14 15 241
14 49 —15 02 279
_____________________ Average values
over the three -day 218

* Metric tons per day, caleculated in the state of 20°C and 760 mmg Hg.
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Qu nnmutlve grade of volcanic smoke (visual observat e )
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Fig. 6. SO: emissions, quantitative grade of voleanic smoke from the summit
crater of the volcano Asama and the daily frequency of B-type volcanic earthquakes
observed at San-no-torii. The earthquake frequency and quantitative grade of smoke
are based on the data from the Asama Volcano Observatory of the Earthquake
Research Institute, University of Tokyo, and SO, emissions in 1972 and 1974 on
MorrFAT, A. J. et al. (1972) and Oxita, T. et al. (1975) respectively.

Table 3. SO, emission from the volecano Asama
measured in the past

Date S0, emission, t/d 1 Method

147.1
135.9

Apr. 28, 1974 787
787
662
778

Jun. 1, 1972 142.5
*
} 142 Traverse

T54** Traverse

* MorrAT, A. J. et al. (1972)
**  OgITA, T., SHIMOZURU, D. (1975)
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0, WEHLD= SRR LT s LT, BikEO KB DM
AT, KILF A DRI B L IRIEIZH - 7o L, KIUERIE oMK S

AR, Lied-7T, WEDFHLIRFEEESRar b0 dBbhbhs. L L, Bk
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Fig. 7. SO emissions, quantitative grade of voleanic smoke and monthly
frequency of B-type voleanic earthquakes.
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25. Remote Sensing Measurements of Sulfur Dioxide
Emissions from the Volcano Asama.

By Kazuya Ora,
Faculty of Science, Kyushu University,
Tsuneomi KAGIYAMA,
Earthquake Research Institute,

and

Norimichi MATSUO,
Faculty of Science, Kyushu University.

The quantity of the SO; emission from the volecano Asama was remotely measured at
the eastern foot using the Barringer’s correlation spectrometer (COSPEC IV-B) from 16th
to 20th, September in 1977. Two different methods were adopted for the present measure-
ments, (1) the panning method, turning the side-viewing COSPEC on the volcanic plume
just above the crater rim and sweeping almost horizontally. (2) the traverse method,
traverse below the volcanic smoke flow with the upward-viewing COSPEC mounted on a
motorear.

The results are as follows. The quantity of the SO; emission in the period is an
average 218 metric tons per day, ranging from 84 to 375 tons. The rate of emission
fluctuates momentarily, but the daily averaged quantity shows the variations similar to
the daily frequency of B-type voleanic earthquakes anticipated by a couple of days. This
evidence implies the possibility that the mechanism of shallow voleanic earthquakes involves
the consequences of the increasing pore pressure at the shallow part of the summit region
during the degassing process. Comparing the present result with the previous data, the
SO; emission and the monthly frequency of B-type earthquakes in 1972 were almost the
same as the amounts in 1977. But, while the SO, emission in 1974, just after the eruption
in 1973, was as much as four times that of 1977, the seismic activity was markedly low.
It is probably because the volcanic gas was able to pass through the conduit easily due to
the eruption in 1973 and hence the pore pressure could not increase.

At the volcano Asama, the increase of the volcanic smoke is frequently observed before
the eruption. So, the further quantitative and qualitative monitoring of the voleanic smoke
is highly desirable to pursue a means for predicting volcanic eruptions.




