TR B KA ZE TR R 5 61 5 B Ak 30 4R
DPRI Annuals, No. 61 B, 2018

“EALRE RO BBETRE A~ 1 7o EEERER
— KA RIBEETILD S O BIEREREEREEDHAS—

Demonstration Experiment towards Automatic Measurement of the SO: Emission Rate

B EEZY RS - W O - KRR - ABARBIELY - AR

Takehiko MORI®Y), Eiichirou SHINOHARA®), Akira SUGAI®, Daisuke MITUNAGA®, Akihiro
HASHIMOTO® and Keigo YAMAMOTO

(1) K[ETREWTERT K ILFIEH
(2) K[ETRMEXKAGR A Mok U St o 7 —
Q) KRBT RBHIIEFT T WA IEH

(1) Volcanology Research Department, Meteorological Research Institute, Japan Meteorological Agency
(2) Regional Volcanic Observation and Warning Center, Fukuoka Regional Headquarters, Japan
Meteorological Agency
(3) Forecast Research Department, Meteorological Research Institute, Japan Meteorological Agency

Synopsis

Japan Meteorological Agency has repeated the observation of the SO, emission rate
which can estimate the rise and fall of a magma activity in the active volcano in order to
use for evaluation of volcanic activity. The SO, emission rate observation performed by
a high frequency is required in order to find out change of the SO, emission rate which
occurs in the short term. At present, we are developing the automatic-measurement system
using a modelling of the volcanic gas diffusion. This manuscript indicates that it is
possible to obtain a SO, emission rate by column concentration of some observed samples
by using the model of the volcanic gas diffusion. We could judge change of SO, emission
rate which makes the abnormalities of volcanic activity a cause in a short time because
the SO, emission rate could be estimated from the maximum column concentration and
wind velocity using this model. In future research, the model of a volcanic gas diffusion
will be improved to the new model reflecting local weather condition and will improve
the accuracy of SO, emission rate.
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Fig. 1 The schematic drawing of the plume model. It
is a diffusion simulation of the fumes ejected from a

smokestack to an atmosphere.
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Fig. 2 Black circles are location of the highest SOz
column concentration observed at the Sakurajima
volcano from 2011 to 2015.
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Fig. 3 Comparison with the observed and the model
values calculated by the plume model. 596 observed

values of SOz emission rates were compared.
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Fig. 4 Comparison with the daily average observed
(red line) and model values (blue broken line)
calculated by the plume model. SO; emission rates for

a total of 101 days were compared.
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Fig. 5 Comparison with the observed (red line) and
model values (blue broken line) of SO:2 column
concentration. Although 5,200 ton/day SOz emission
rate was observed, the model was overestimated with
8,500 ton/day.
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Table 1 The error rate of an observed value and a

model value. The error rate was calculated as
(Model — Obs.)/0bs.x 100.

Average Max. Min.
All samples -1% 222% -63%
Daily average -2% 58% -54%
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km This map is based on the Digital Topographic Map 25000 published

by Geospatial Information Authority of Japan.
Fig. 6 The map of Suwanosejima. The inhabitable area
of the island is limited to the south area, and a road

exists only in the area.
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Table 2 The result of the SOz emission rate using a

panning method in Suwanosejima.

Average Max. Min. Wind

(ton/day) (ton/day) (ton/day) Velocity
05/12/2017 420 600 280 11.6 m/sec
09/12/2017 1,160 1,580 730 5.0 m/sec
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Fig. 7 The JMA Mesoscale Tracer Transport Model for

volcanic plume at Suwanosejima.
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Fig. 8 Comparison of the observed SO: column
concentration and the calculated concentration using
grid search analysis. As the diffusion coefficient 0.56
(green triangle), the difference of an observed and
calculated value became the minimum. However, the
differences from the result calculated as the diffusion

coefficient 0.467 (blue circle) were very little.
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Fig. 9 The SO:2 emission rate calculated using the

maximum SOz column concentration and wind
velocity in case the distance from an active crater to
the measurement point is 8,000 m. Fukuoka regional
headquarters already uses this graph by the SO:2

emission rate measurement in Mt. Shimmoe.
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Fig. 10 The JMA Mesoscale ”i‘"mr';mzz;m:l':yrn;rlpansport Model
for volcanic plume put on SOz column concentration
distribution calculated from the plume model. In the
edge of volcanic smoke at which a SOz column
concentration becomes low, the plume model cannot
be showing sensitive diffusion.
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