Supplementary Material

1 SUPPLEMENTARY DATA

1.1 Ground-based observations at Mt. Tokachi

Here we list the results of the ground-based observations of SOy flux measured at Mt. Tokachi by
the traverse methods using a car or on foot. Mt. Tokachi has two main craters named Taisho crater
and 62-2 crater. After 2014, in this study, the data were collected only by the walking traverse method
using miniature ultraviolet spectrometers (USB2000+ and Flame-S, Ocean Optics, Inc.). Wind speed was
measured with a portable anemometer around the craters.

Table S1. The SO2 flux of Mt. Tokachi obtained with the ground-based observations

Date Average Min. Max. Reference

2003/7/7 210 60 400 Mori et al. (2006)
2006/7/9 130 40 260 M. Ohwada, pres, comm

2014/7/4 30% 15%  64% This study
2015/10/5 410 180 680 This study
2016/9/24 520 510 530 This study
2017/6/26 220 This study
2019/6/12 33% 29%  37* This study

. *The SOz flux only from Taisho crater was measured.
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1.2 Analysed data of satellite observations
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Figure S1: Results of satellite observations. Each caption shows Date of data, SO flux [tons/day] of the
day, wind velocity V [m/s], and data quality. Color scale represents Vertical Column Density of SOs.
Circles are time windows. We integrated VCDs between two red circles. Black arrow represents the wind

direction.
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Figure S2: Results of satellite observations. Each caption shows Date of data, SO flux [tons/day] of the
day, wind velocity V [m/s], and data quality. Color scale represents Vertical Column Density of SOs.
Circles are time windows. We integrated VCDs between two red circles. Black arrow represents the wind

direction.

Frontiers



Supplementary Material

=N

. o

j@

2021-04-05,
M = 329 + 36,
V=528,
Quality:good

- 2021-04-06,

M =995 £ 90,
V=53,
Quality:good

©2021-04-11,

M = 1195 £ 189,
V =6.8,
Quality:good

© 2021-06-10,

M =679 £ 182,
V =6.3,
Quality:good

- 2021-06-17,

M =961 + 143,
V =40,
Quality:good

::'; f%

. NN
N

: =y

- 2021-06-19,

20210623,

- 20210627,

20210629,

2021-06-18,

M=936+132, M=193+ 15, M =249 + 38, M =451+ 156, M =246 + 37,

V=44, V=409, V =338, V =34, V=57,

Quality:good Quality:good Quality:good Quality:good Quality:good
-y =\

. = |

2021-07-03,
M =246 £ 31,
V=3.0,
Quality:good

- 2021-07-09,

M=232+19,
V=33,
Quality:poor

©2021-07-14,

M =999 £ 119,
V=3.0,
Quality:good

2021-07-15,

M =872 £ 118,
V=22,
Quality:good

2021-07-16,

M =171+ 30,
V=23,
Quality:good

Figure S3: Results of satellite observations. Each caption shows Date of data, SO> flux [tons/day] of the
day, wind velocity V [m/s], and data quality. Color scale represents Vertical Column Density of SOs;.
Circles are time windows. We integrated VCDs between two red circles. Black arrow represents the wind

direction.




Supplementary Material

: ﬁ%L

. =

2021-07-19,
M =273 £52,
V=32,
Quality:good

- 2021-07-20,

M =931 + 202,
V=102,
Quality:good

20210721,

M =275 + 39,
V =12.6,
Quality:poor

©2021-07-22,

M =536 £ 90,
V=25,
Quality:good

2021-07-25,
M =712 +£ 46,
V=323,
Quality:good

: =y

1 |

2021-07-26,

M =735 £ 105,
V=44,
Quality:good

2021-07-30,

M =222 + 33,
V =46,
Quality:good

2021-07-31,

M =532 + 104,
V=238,
Quality:good

| 2021-08-06,

M = 369 £ 65,
V =3.0,
Quality:good

20210807,

M =188 £ 37,
V=31,
Quality:good

;;.: %

=

o

2021-08-11,

M =635 £ 54,
V=57,
Quality:good

2021-08-17,
M =134 + 39,
V=22,
Quality:good

©2021-08-20,

M = 358 £ 89,
V=31,
Quality:good

| 2021-08-21,

M =469 £ 89,
V=25,
Quality:poor

20210907,

M =804 £ 139,
V=36,
Quality:good

Figure S4: Results of satellite observations. Each caption shows Date of data, SO flux [tons/day] of the
day, wind velocity V [m/s], and data quality. Color scale represents Vertical Column Density of SOs.
Circles are time windows. We integrated VCDs between two red circles. Black arrow represents the wind

direction.
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Figure S5: Results of satellite observations. Each caption shows Date of data, SO> flux [tons/day] of the
day, wind velocity V [m/s], and data quality. Color scale represents Vertical Column Density of SOs;.
Circles are time windows. We integrated VCDs between two red circles. Black arrow represents the wind
direction.
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Figure S6: Results of satellite observations. Each caption shows Date of data, SO flux [tons/day] of the
day, wind velocity V [m/s], and data quality. Color scale represents Vertical Column Density of SOs.
Circles are time windows. We integrated VCDs between two red circles. Black arrow represents the wind

direction.
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Figure S7: Results of satellite observations. Each caption shows Date of data, SO> flux [tons/day] of the
day, wind velocity V [m/s], and data quality. Color scale represents Vertical Column Density of SOs.
Circles are time windows. We integrated VCDs between two red circles. Black arrow represents the wind

direction.
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Figure S8: Results of satellite observations. Each caption shows Date of data, SO> flux [tons/day] of the
day, wind velocity V [m/s], and data quality. Color scale represents Vertical Column Density of SOs.
Circles are time windows. We integrated VCDs between two red circles. Black arrow represents the wind
direction.
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1.3 Analysed data of satellite observations in winter by new method
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Figure S1: VCD maps masked pixels with cloud fraction less than 0.5 for the new method. Each caption
shows Date of data, SO flux [tons/day] of the day and wind velocity V [m/s]. Color scale represents
Vertical Column Density of SOs. Circles are time windows. We integrated VCDs between two red circles.
Black arrow represents the wind direction.
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