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Ag (tlHt) = .u(t) + Z{i:ti<t}

Kumazawa, T., Ogata, Y., 2013. Quantitative description of induced seismic activity before and after the 2011 Tohoku-Oki earthquake
by nonstationary ETAS model. J. Geophys. Res.118, 6165-6182.

OIEESBETASHE(C[IERDMRDFKEIEADOEIRT —HZERUE. p. K, OFEMERUVEE EA. c. pl&.
2020F12RFTOERDMRADE(CFEEM. 0L E TESETASHET(CLDRDIABZEARLLIN, MTIRA
RERBEMELHNDRIRDIEEBETASETN L ELRVSD, FB1THAF (Ogata, 2011) (CLBIOHIHKDIE
ZRAVT, IEERETASETOABICHNEWEDZERA L.

EMORBIEIZADIETEHETASHEITIER

(FR7RHAR : 20206F7H1H~2025%12H31H)
202177 2022/7 20237 2024/7 2025/

(t—tij+c)P

ERDME 20256128k
3 E]
(2018%1H1H~20254128318. s mafE

_E&0~25km , M22.5) 2

N=1650

202355858
im0 o s

37°40°

s

~ Intensity(events per day)

1377 10" 137°20"

O : ~2023%12H31H

O :2024%F1H1H~
BEER(E2023F12HF TOERESNIS

»'0'0°0%0000KE

Nwa e oo N

Magnitude

ERDMR PO BRI EREHATT
HEEARSPORIFHMCLDIEMEZRT

1500 2

000
Time (Days from 2018/1/1)

k)

S[Fs)
137.2° 137.3° 137.4° 137.1° 137.2° 137.3° 137.4°
| | | | | | |

37.5"
0.5

37.4"

e
no

0.01

o
RE

Latitude(®)
Q
o
|

s . CUE o005

0.002

—— T
1200 1500 1800 2100 2400 2700

Time(Days from 2018/1/1)

——— T
1200 1500 1800 2100 2400 2700

Time(Days from 2018/1/1)

SURITAERY



FEEFSEOMERS) GFEHETASHT)

IEEBETASET )L (Kumazawa and Ogata, 2013) (C&3ESMEFBIE (L), REFFREK (D EHEEU.

Ko (t;)e*(Mi=Mc)
(t—tij+c)P

Ag(tlH) = p(t) + Xpiti<t) No(tIH,) : SRERIER. p(t) : BRMEFEIE. Ki(t) : REFFRE

Kumazawa, T., Ogata, Y., 2013. Quantitative description of induced seismic activity before and after the 2011 Tohoku-Oki earthquake
by nonstationary ETAS model. J. Geophys. Res.118, 6165-6182.
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Helium anomaly and strain change
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When the *He/%°Ne ratio is used to correct for air contamination, the 3He/*He
ratios at the both sites, are lower in May23 and Jul23 than the trend. We can
calculate the volumetric strain from a laboratory experiment. We estimate a
precursory strain change reaching 1x10- before the M7.6 earthquake.
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