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Observed PGAs vs GMPE (Si and Midorikawa, 1999)
2016 2021

– bedrock (Vs = 400 m/s) – bedrock (Vs = 400 m/s)

※ Hypocentral distance is shown in the horizontal axis (not the shortest distance to the fault).
※ Crustal earthquake is assumed for the 2016 EQ and intraplate earthquake is assumed for the 2021 earthquake.
※ Si and Midorikawa’s equation was designed for ground motions up to 100 km from the fault. 

Estimated values beyond 100 km (dashed line) are shown as reference values.
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K-NET (371 sites) 
KiK-net (349 sites) 

K-NET (537 sites) 
KiK-net (376 sites) 



Observed PGVs vs GMPE (Si and Midorikawa, 1999)

※ Hypocentral distance are shown in the horizontal axes (not the shortest distance to the fault).
※ Crustal earthquake is assumed for the 2016 EQ and intraplate earthquake is assumed for the 2021 earthquake.
※ Si and Midorikawa’s equation was designed for ground motions up to 100 km from the fault. 

Estimated values beyond 100 km (dashed line) are shown as reference values.

– bedrock (Vs = 400 m/s) – bedrock (Vs = 400 m/s)

2016 2021
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PGV ratios (2021/2016) in different period bands



Response Spectra
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Peak amplitudes of velocity response 
spectra (Damping = 5%, 1-2 s)



Summary
- Larger ground motion amplitudes are observed in the short-period 

band (T < 0.5 s) during the 2021 EQ at most sites

- Larger ground motions amplitudes are observed in the long-period 
band (T > 1 s) during the 2016 EQ at deep sedimentary basin sites in 
the Kanto region 

- Different propagation paths (attenuation characteristics) between 
2016 and 2021 EQs mainly resulted in the different ground motion 
distributions

- Response spectra of the 2021 EQ show larger values between 1–2 s at 
sites in Fukushima and Miyagi Prefectures
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