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2021 4F 4 Ao 7 HIZH I, #E - mEILE KO CRRIBUKEHIRR R S 7.
PE Kk W4 it 3 DDMESFL (Fn, Fs, Fc) 2B E 1, BUKMEHIE Fs L2 54 U7z, BukiE
HoMkEIE 14~70 KT, 2D 1% 4 2 VIZROMEY TH > 7z. (i) Fs+ Fn fL2> & O MELE
2321k 5. (i) 20-40 534, Fs L L BUK2SEH L, E T 0 2R LESAFLIZKET 5.
(iii)) KEEIC Fs « Fn L L DEARHML D X 5 ic/k %, (iv) ROBUKEH O 1-1.5 RfE#ETIC,
B2 E D OKRPELRILNICHHR (drain-back) L, BERAMFIET 5. KA 1T KIEHFICEWT,
A AT, B, HiELL (SP), HuEE, ZHR, MRHC X 2 LB Z TV, B 0 2ok H
DIFEEHEZ BiE L 72 (BUABEER O ICE 1L Fig. 1 220) .

Fig. 1: Annotated drone photograph of the layout of
observational equipment in and around crater W4.

Red circles in the figure indicate the locations of the

three vents (Fn, Fs, and Fc).

Fig. 2 IC KB T — 2 2R3, BUkIEHF 80-90 °C FLEDKIR2 S 13 U F %28, 7-14 7344,
ZofEE (1233m) BT 2HTH 2 96 °C > X 5172 (Fig. 2a) . SP 7 — & 13
7k"i5iu”jﬁﬁilﬁ‘®:}84:% 2 RfRTIcZ @4 U %5 (Fig. 2b) . 72721, SPEEIAEL 2 DD
KCEFBEKER IR 5NT, —FFICHUNRRER T 2EL IS C0 256 b R TE 2.
Zhbo SP '3?@3 i, T O FUEBE A TR RENIT 5 2 & CA L 2REIEM (eg.,
Mizutani et al, 1976) 1< X 2 A[HEVEDE 2 L L 5. Fig. 3 ICBUKEH 211 5 56 &b v
HDSPX—=TFT 4 7 VE—Y 3 v EREZRT. IRIEICOWCiE, LR O EKAEIEICH
DWERZ IS L, Z OIREX IR ICEZ U 72 & 2 A CRUKEH 234 T % (Fig.3a) . 77, 24
KWEH %S GE 0T B3MEb R WG & R THBI R % RiRiEZ R 3. 2t #okiEH
DB X% 2 FFEFTICKEOH T/KOBNAELTWE I EEZRBL TS, T, X—T 4



I NE—a v b, SP 2 Radial B DIESEICEF L TE D, %W F/KSELALIC
2o CHRNT-Z &EHHEE XN 2 (Fig. 3cd) . Z#id SP EH# & & b icffifls — £ (Fig. 2e)
L IERALMAEL T 2 EE 2R LT3 2 e, BuKEHEZDOBUKIEE I 80-90°C & Lk
UKL L WA T b b Tirans.

iR T — & (Fig. 2d) 3L EFHDE £ 0 237 < 72 % (drain-back) & & b ICE5 250
HPLTWwE,. 2%, BEICX VAL ZMETOKDIEH 2 b2 TwdeAabNE. —JF
THIEE T — % (Fig.2c) @9 b, 20 HHz A EOREEERFIS CI3EIRT — 2 LA L 255 0%
fE3m b=, 7275 L, 20 Hz LA D JEEGHIS T3 SP ZHRICESDRP A b, BR
Bk HIESAHEMLTW2., ZNLDOEFEIERIL NI oAan 21T Y 27 AWNEHT
DEKH ORIIEE) (e.g., Kieffer, 1984) % & 5 2 T3 A[HEMEL D 5.

rothermal water ti"

th steam

v i ifi
100-_a : Fs |

gslOnset of  : Fn a
change in SP:

AN
70 T N\ | T T T T T T

Z g
‘O o
st 308
[
> a
o
10° -50

Acoustic
Hz
w
w
I
w
w
PSD [dB/Hz]

-65

* e Té,pW(ver:t) I

03:00 l 05:00 l 07:00 l 09:00 I 11:00 ' 13:00
27 April 2021 (JST)

Fig. 2: Example of multi-observational data during a hydrothermal water discharge event [03:00 to 15:00 on

urad
o

27 April 2021 (JST)]. The snapshots are from Camera 1 of vent Fs. The times of the photographs correspond
to those in the time-series graph. (a) Temperature, (b) electric self-potential, (c) spectrogram of seismic signal
(U-D), and (d) spectrogram of acoustic signal, and (e) tilt. Power spectral density (PSD; dB/Hz) is (um/s)*/Hz
for panel (c) and (Pa)?/Hz for panel (d). The presented time series are part of Fig. S1 and Movie S1. The
timings of onset of change in SP (dotted line), cessation of steam discharge (gray line), onset of hydrothermal

water discharge (black line) and onset of active steam discharge (red line) are indicated.
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Fig. 3: Temporal variation in electric self-potential (SP). (a) Temporal change in the amplitude of SP
associated with hydrothermal water discharge, using data only from those events for which the occurrence
of hydrothermal water discharge was confirmed by visual camera images. Gray lines correspond to events,
and the colored line represents the average of all events. Black and red stars correspond to the timings of the
cessation of steam effusion and the onset of hydrothermal water discharge, respectively (large stars show
their averages). (b) Temporal change in the amplitude of SP without hydrothermal water discharge. Blue and
yellow stars correspond to the timings of temperature rise and fall at vent Fs, respectively. (¢) Particle motions
of change in SP with the occurrence of hydrothermal_water discharge. Note that the dipole lengths of the
radial and tangential directions are the same (30 m). (d) Particle motions of change in SP without the

occurrence of hydrothermal water discharge.



I o OBLHERED O IR EOKEHHR OFREA = X L 253 5. Fig. 4 IcE T VX
Y. ek, BAALTEICIE, Mo X5 REE L 2> LR 2T AT LDFE % IRE
5. Wi LELOME X 4.3ka IC4 U EEEOIRREIC X 2 8872 hHEY s
biTw2 (Tajima eral, 2020) 72D X5 A THEEZRET DI+ Thsb. 7,
BukEH o B X % 2 FEERTICHEBEN Z BB & i, BAILTFRIcomB 2Ny 27 4N
WCJELE 2> KA T 5 (Fig.da) . 2T Y, HIP S RT2NTH LD EEL T
Buk ol —IFIcso 3. £7- 2 iy, BRoB WL 2 2 & T, drain-back 234
L%. 2Dk, XY KEOH TKBRATS LT, BRIEIEXEL % (Fig.4b). 2% 0, %
oM T /KB A IE+ 2822 LT3, LaL, HHTF S RTF L TECILER D O fkf
MICRIlZ G ORKPRE I N2 720, EIBET Y, I HICHKOHT Y R T LHN~Di
A58, ITF/KEZEHL LT CEEBICES (Fig. 4c) . 20, BE Lo Euks
BT 2 2 L CEENTIIITIC X 2B IR L, ERS RN REEIcEiTTsc e
nEzons (Fig 4d) .
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Fig. 4: Schematic model of intermittent hydrothermal water discharge. Red and blue colors represent high

and low temperatures, respectively.



KWFFECIE, BUKIEH O35 X % 2 BEEIRTIC A U 2 0 Rk O BB 2SR i 7 Bk H i e
CHBILDRENTS. A, SHESE S O LB L7 SPAE 2018 RO/
KRR DBIC b WE S h T3 (Aizawa er al, 2022) . BRI BV HBISR (15
KRB LRGSR ORI I L 72 H TR DFEI A < v b AVE LTV 2 ATREMER B 2
b, KFEOZMANEIEC b5 2B L T\ & 720,





