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Ground Shaking and Building Damage (Video) during the 2024 Noto Earthquake
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https://www.youtube.com/watch?v=xAA7RI7paCA&list=PLZgTYVtJ9ro7pSxAj9JBf-d4bvR-PIQZb&index=7

https://www.youtube.com/watch?v=xAA7RI7paCA&list=PLZgTYVtJ9ro7pSxAj9JBf-d4bvR-PIQZb&index=7
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Distribution of PGAs and PGVs in the 2024 Noto EQ.
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Observed Strong Motions in the 2024 Noto EQ
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Much larger acceleration 

and velocity were 

recorded in the damaged 

areas (Wajima and 

Anamizu) than those in 

the 1995 Kobe 

earthquake.
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Characteristics of Response Spectra
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Most dangerous period zone to Japanese 

timber houses

Seismic intensity 7 (maximum intensity 

in Japanese scale) was recorded in 

Monzen, Anamizu and Togi. However, 

building damage in Togi was much 

smaller than other areas due to the 

difference of spectral intensity.

It means that prediction of spectral 

characteristics is very important for 

accurate strong motion prediction and 

building damage estimation.
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MHVR
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Estimation of SAF from MHVR at Lima, Peru
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▲ : Seismic stations

● : Microtremor

observation sites

SAFs at seismic 

observation stations were 

derived from observed 

seismic motions.



13

: MHVR
: pSAF

VES M113

MT M30

Estimation of SAFs at Chorrillos and Villa El Salvador in Lima

Reference: Miura et al. (2023) Journal of Disaster 

Research, 18(4)

pSAFs (pseudo Site Amplification 

factors) were estimated by densely 

observed microtremor data in Lima.
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Development of MHVR and AI-Powered Ground Motion Model

Earthquake Strong 

Motion Database*1

Observed 

response 

spectra

Earthquake Info.

Response 

spectra at 

reference rock 

by MF13*2

Microtremor 

Database

MHVR

Site amplification

Supervised learning with 

Deep Neural Network (DNN)

*1 National Research Institute for Earth Science and Disaster Resilience (NIED): Strong Ground Motion Flat File 2024 version, https://www.j-

shis.bosai.go.jp/en/labs/ground-motion-flatfile/. 

*2 Morikawa and Fujiwara: A new ground motion prediction equation for Japan applicable up to M9 mega-earthquake, Journal of Disaster 

Research, 8(5), 878-888, 2013.

MHVR Database
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https://www.j-shis.bosai.go.jp/en/labs/ground-motion-flatfile/
https://www.j-shis.bosai.go.jp/en/labs/ground-motion-flatfile/
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Observed Response Spectrum and Site Amplification

MF13 values are calculated using Mw, Fault distance and earthquake type (Crustal or Inter-plate).
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Deep Neural Network Architecture and Training
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Input: Response spectra calculated by MF13 and 

observed MHVR (92 variables)

Output: Site amplification (CorrectDNN) 46 variables
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Training data: Records from 1997 to 2023

Residual for 

training samples
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Procedure for Estimation of Response Spectrum at Target Site

Earthquake Info.

(Mw, Fault distance and Type)
Target site

Observation of microtremor

Calculation of MHVR

Applying MF13 (Morikawa 

and Fujiwara 2013) method

Response spectrum at 

reference soil

Applying DNN model

Estimation of Response spectrum at 

ground surface of the target site
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Estimation of Response Spectra in the 2024 Noto Earthquake (Mw7.5, Crustal)

JMA Monzen JMA Wajima JMA Suzu JMA NanaoJMA Togi

 Response spectra are well reproduced not only at K-NET (ISK) stations but also at JMA 

stations where the observed records and MHVRs were not trained in the DNN.

 Significant nonlinear response at ISK005, JMA Monzen and Wajima are also reproduced by 

the DNN model
18



Summary

19

 AI is enhancing earthquake engineering research through the use of observation records.

 Enriching MHVR data is key to achieving more accurate predictions. 
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