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Surface changes Nishinoshima volcano revealed by ALOS-2/PALSAR-2 data
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Fig. 1. ALOS-2/PALSAR-2 data used in this study
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AR: Ascending orbit and right looking, DR: Descending orbit and right looking, orange circles indicate the data used for
interferometry, coherence and amplitude analysis in Fig. 2, 3 and 4.
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Table 1. Calculated lava eruption rate and volume

Eruption rate . .
Eruption stage on Nishinoshima (10*m*/day) DRE of erulztlozn Emptlonx .

Average Max volume (10*m°) Magnitude”
Ist stage™!
2013.11-2015.12 20 50 > 10,000 ~ 43
2nd stage (120 days) - -
2017.4.20-2017.8.18 1512 17~29 L%Em;ﬁ?o 34~37
(2017.4.20-2017.7.31)*2 (15) (1,600)
3rd stage (18 days) - - - -
2018.7.12-2018.7.30 3~6 3~7 >0~100 21~24
4th stage (268days) - - - -
2019.12.5-2020.8 28 18~32 | 30~54 4,700~8,500 4.1~43
Reference:
Nishinoshima eruption from 1973 to 1974 >1,700%3 >3.6
Shinmaedake eruption on 2011 > 1,000%! >3.4%1
Miyakejima eruption on 2000 > 260%! >2.8%!
Unzen eruption from 1991 to 1995 > 21,000%! > 4.7%!

% 1: Maeno F, Yasuda A, Nakano S, Yoshimoto M, Ohminato T, Watanabe A, Kaneko T, Nakada S and Takeo M (2018)
Formation process of a new volcanic island at Nishinoshima, Ogasawara, Japan, inferred from eruptive products. Journal
of Advanced Marine Science and Technology Society, 24, 1, 35-44. https://doi.org/10.14928/amstec.24.1 35 (in

Japanese)

% 2: Kaneko, T., Maeno, F., Yasuda, A., Takeo, M. and Takasaki K (2019) The 2017 Nishinoshima eruption: combined
analysis using Himawari-8 and multiple high-resolution satellite images. Earth, Planets and Space, 71, 140.

https://doi.org/10.1186/s40623-019-1121-8.

% 3: Japan meteorological Association (2013) National catalogue of the active volcanoes in Japan (the 4th edition).
https://www.data.jma.go.jp/svd/vois/data/tokyo/STOCK/souran_eng/menu.htm
% 4: The specific gravity of the lava is 2.5g/cm3. The value Calculated by Hayakawa (1993) formula: Eruption magnitude
=log m - 7 (m: mass of eruption). https://doi.org/10.18940/kazan.38.6 223 (in Japanese).

- 302 -

P2



KUK T REAS SR 5 133 &

2019/11/08-2019/11/22 km 2019/11/22-2019/12/06 km 2019/12/06-2019/12/20 km 2019/12/20-2020/01/03 T

- o o b

4 days 0 0.5 14 days 0 0.5 14 days 0 0.5 14 days

s

27.25'

27.24" 27.24" 27.24" 27.24'

140.88 0.89°
Cross—Track Ns2°W Inc.Angle 8455 y=-0.1260

<= —11.9cm —> —> 11.9cm — 11.9cm ——
Far Near Near
2020/01/03-2020/01/17 KM _ 2020/01/17-2020/01/31 KM _ 2020/01/31-2020/02/14 KM _ 2020/02/14-2020/02/28  _ K™ _
4 days 0 05 14 days 0 05 14 days 0 05 14 days 0 05

27.25° 27.25° 27.25' 2725

27.24" 27.24" 27.24' 27.24°

140.88°
2°W Inc.Angle S8.7° x=0.8453

11.9cm —
km . km ¥ km
2020/02/28-2020/03/13 2020/03/13-2020/03/27 km 2020/03/27-2020/04/24 2020/04/24-2020/05/08
14 days 0 05 14 days Fanaa- 28 days 0 05 14 days 0 05

azimuth

27.25' - 27.05° 27.25° 2725

27.24 27.24" 27.24 27.24'
0.150 km  Anaiysis by WRi rom ALOS-2 i data of JAXA
140.88" 140.89"
Cross=Track NS2'W Inc.Angle S8.7° x=0.8453 y=-0.1260 :=0.5192
< 11.9cm — —> 11.9cm -
Far Near
2020/05/22-2020/06/05 K™ _ 2020/06/19-2020/07/03  _ K™
14 days 0 . 14 days 0 05 14 days 0 05

27.25° - 27.25" - 27.25" - 2725

27.24" 27.24° 27.24° 27.24'

0.132 km Analysis by MRI from A sic data of JAXA

140.88" 0.88"
Cross=Track NS2°W Inc.Angle 58.7° x=0.8455 Iné.Angle 58.7°

<= 11.9cm — 11.9cm - < 11.9cm - >

Far Far Near
2020/07/03-2020/07/17 KM _ 2020/07/17-2020/07/31 K" _ 2020/07/31-2020/08/14 KM _ 2020/08/14-2020/08/28 K™ _
4 days 0 05 14 days 0 05 14 days 0 05 14 days 0 05

27.25" 27.25° 27.25' 27.25'

27.24" 27.24" 27.24' 27.24

038 km Ansiysis by MR from ALOS-2 ic daa of JAXA

205189

140.88 L
Cross~Track N§2°W Inc-Angle 58.7° x=0.8455 1260 :=0.5189

11.9cm

< >
Far Near

path14 |2 L 5 FUMETAE R (2019 45 11 H ~2020 4F-8 H)
Fig. 2. Interferograms generated from ALOS-2/PALSAR-2 data for path 14. (From November 2019 to August 2020)
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Fig. 2. Interferograms generated from ALOS-2/PALSAR-2 data for path 14. (From August 2020 to November 2021)
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Fig. 2. Interferograms generated from ALOS-2/PALSAR-2 data for path 14. (From November 2021 to May 2023)
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Fig. 3. Coherence images generated from ALOS-2/PALSAR-2 data for path 14. (From November 2019 to August 2020)
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Fig. 3. Coherence images generated from ALOS-2/PALSAR-2 data for path 14. (From August 2020 to November 2021)
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Fig. 3. Coherence images generated from ALOS-2/PALSAR-2 data for path 14. (From November 2021 to May 2023)
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Fig. 3. Coherence images generated from ALOS-2/PALSAR-2 data for path 14. (From May 2023 to March 2024)
The legend in the figure is the same Fig. 2.
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Fig. 4. Gound surface changes extracted by an additive color process using amplitude images of ALOS-2/PALSAR-2 data
for Path 14. (From November 2019 to August 2020)
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Fig. 4. Gound surface changes extracted by an additive color process using amplitude images of ALOS-2/PALSAR-2 data
for Path 14. (From August 2019 to November 2021)
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Fig. 4. Gound surface changes extracted by an additive color process using amplitude images of ALOS-2/PALSAR-2 data
for Path 14. (From November 2021 to May 2023)
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Fig. 4. Gound surface changes extracted by an additive color process using amplitude images of ALOS-2/PALSAR-2 data
for Path 14. (From May 2023 to March 2024)
The legend in the figure is the same Fig. 2.

2023/12/01

- 314 -

140.88°
Cross=Track N§2'W Iné.An

2023/06/16

2023/09/08

2023/12/29

=
133 =
2023/06/16-2023/07/14  _ KM _ 2023/07/14-2023/08/11 KM _
28 days 0 05 28 days 0 05

azimuth

27.25°

27.24"

2023/07/14 2023/08/11

2023/10/06-2023/11/03  _ k™
28 days [

2023/07/14

2023/09/08-2023/10/06 K™
28 days [

azimuth

27.25°

27.24°

2023/10/06 2023/11/03

2024/01/26-2024/03/22 km _
6 days X

2023/10/06

2023/12/29-2024/01/26 km _
8 days X

azimuth

27.25°

27.24°

Anaiysis by MRl rom ALOS-2 slc data of JAXA

140.88"
Cross=Track NS2'W Inc.Angle 58.7° x=0.8455

2024/01/26 2024/03/22

2024/01/26

P2



KUK P RIEAE W 55 133 %5

48" ¥k i ki) i diungdia
4.4
& 4.0 B
£ 36 o
= 3.2
8 2.8 mﬂl'}f
= 24 — I I
@© » \ \
?g ;-’ Total land area measured from amplitude images (®) and GSI survey ()
1.6
| | | | D
& | L ,,,,,,,,,,,,,,,,,,,,,,,,,,,,, _Low-Coherenc for path14 (SPT) o R
= 1.2 B S ow-Coherence area for pa ( ) % . -
=038 d ' :
3, S
S 04 ey = ¢ o
®
— 0.0 . o
%0& | | |
C;Q 0'4 IE'» ********************* -Lava discharge rate for path14 (SPT) Ir
E . T L _ -
< 0.2 - & @@ L
o ° a% X 5
= 0.0 . -~ - o
mo[] ! }
140 1 D _|CIRC Brightness Temperature (night)
6 Observation day with Max temperature ds 50 °C (=)
o, 120 1 Temperature difference between Max and 30 () or 70 (e) percentile o
£ 100 |
I 80 ii
o = |
g o0 4 ] ° 8
= 40 g g g P— LA

160 1 i ! !
140 | E __|GcomC Brightness Temperature (night)

Observation day with Max temperature e ds 50 °C (=)
120 4 Temperature difference between Max and 30 (@) or 70 (@) percentile

7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

W5 THZBIZBTAHEBEN (A T _NTONRZAOMREE ) DR U-FEE, B : pathl4 O
BIRERER, C : AMEH R, D :CIRC IC X VB SNZIREHER, E : GCOMC IZ L v it S - IREHR)
A 12019 4F 12 A OFME K UBRIZBER O HEEE L TR Y, EiIT T 3.9km?> £ TILR L7z, hk~—7
X, MRS X0 KU K TAERE IS SN EN B Fta & o7, olX[E PR T3 & iz 2
HEEEOFHFERIC L 2EMEEZ T,

B : B4 2 RE SRR STV D Pathl4 & V72 (KA BAEE RISk 1, 2019 4F 12 A O FRE LI ITR 0.7~
1.4km?, 2023 LA I 0.5km? THERS L T 5,

C : BB O & HEB B O RN OEEROmBLZEH L, (ESNEEDORES (FEk 2.5~5m,

Wk 10m) ZfE o> CHEE LI AEH R 25HE Lz, oldfkEMEN 14 B Lo, @b REL D LT
WA EBEMEN & D72, YIS U TS CHEI L4 7R3, 2020 4F 8 A LIBEDOEATE FiX72u,
D : CIRCIZX 0@l EN7-0a2 5 (IHIUTE S 4% 3km) DOIREHER (RHrT — % 13 2023/3/8),

E : GCOMC (Z L W Bl S =2 BE0  (HILTED & 88 3km) OIREHER (KT — Z 13 2024/3/28)

RS 50°CLL EOBIIE, elXfkEmiRE & 30 /—t v X A VEDFESIRE, ol EmiRE L 70 —t
VA A NAEDZEIRIE &R T, 22 IRE N EWIE ERFTH, RWE ERFE BB E 2R L TN LR D,
Fig. 5. Time series data in Nishinoshima (A: land area calculated from amplitude images of all paths, B: low coherence
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area of path 14, C: lava eruption rate, D: temperature change detected by CIRC, E: temperature change detected by
GCOMCO)

A: The land area has continued to expand since the re-eruption in December 2019, and has recently expanded to about
3.9 km?. The eruption event was read from the materials reported by the Japan Coast Guard to the Coordinating Committee
for Prediction of Volcanic Eruptions. The blue circles indicate the area based on the results of measurements such as aerial
photographs conducted by the Geospatial Information Authority of Japan.

B: The low coherence area using Path 14, which is imaged approximately every two weeks, has been about 0.7 to 1.4 km?
since the re-eruption in December 2019, and has been 0.5 km? since 2023.

C: The lava flow area was calculated from the comparison of amplitude images and the coherence image results, and the
daily lava eruption rate was calculated using the assumed lava thickness (2.5 to 5 m on land, 10 m on sea). The light blue
open circle indicates a value calculated by multiplying the value by an integer according to the period, as there is a
possibility of underestimation due to the imaging interval of 14 days or more. There has been no lava flow since August
2020.

D: Surface temperature trends around Nishinoshima (3 km radius from the old summit) observed by CIRC (latest data:
2023/3/8).

E: Surface temperature trends around Nishinoshima (3 km radius from the old summit) observed by GCOMC (latest data:
2024/3/28).

The red square indicates the date of observation when the maximum surface temperature was 50°C or higher, the red
circle indicates the difference between the maximum surface temperature and the 30th percentile value, and the green
circle indicates the difference between the maximum surface temperature and the 70th percentile value. A high difference
temperature indicates a localized geothermal anomaly, while a low difference temperature indicates a widespread
geothermal anomaly.
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