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Who am I?
 Earth Science high-school teacher for over 40 years 
 Associate professor and part-time lecturer of 

Osaka-Kyoiku University 2012 - 2022 (now retired)
 Geo Science class at KVIS, PCSHS Mukdahan, PCSHS 

Loei/NST, Chiang Mai Univ. DS, Phayao Univ. DS and 
Silpakorn Univ. DS 

 School Seismograph System (at KVIS and PCSHS 
Mukdahan, PCSHS Loei, PCSHS NST, Chiang Mai Univ. 
DS, Phayao Univ. DS, Silpakorn Univ. )  

 3D seismicity maps, tsunami simulation etc.
 Polarized microscope unit & Thin-sections in a 

classroom
 3D printing (2019- )
  Linux Programming (awk, C, Processing, Arduino IDE, 

Python, etc.). Now with the use of Claude LLM Ai.



Today’s Outline

• What is the 2025 Myanmar earthquake?

• Myanmar earthquake recorded by our seismographs

• Why was Bangkok so strongly shaken?

• The boring statistics? About earthquakes

-> Why is it so difficult to predict future earthquakes?
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The waves just arrived at PCSHS 
Mukdahan 28Mar.2025




https://www.youtube.com/shorts/BWukpxZE3PA

https://www.youtube.com/shorts/fXUPi8_BPzk

10minideo recorded by Dr.Chachawal 
(Phayao Univ.) 






Teraphan Ornthammarath et.al.2025

Pennung Warnitchai(2025)



Earthquake: cause and result 

P and S waves

Focus or Hypo-center

Fault

Ground motion 

Earthquake!

Disaster! 

Ground 

Richter scale (Magnitude)

Seismic intensity

Surface waves

Only linear process!

What is wave?

Non-linear process!

Non-linear process!



You are a primary school teacher, 
and bring your students to the beach-----

A student asks you suddenly----



Gemini AI generated this image! ChatGPT generated this image!

Why doesn't the water stay 
pooled on the beach?

Waves come from offshore--------



Typical answers from my university students---

•Water seeps underground at the beach and 
returns to the sea as groundwater.

•As a surfer, I know that there is an offshore 
current at the beach that flows out to sea.

•Surface water flows toward the beach, but 
bottom water flows toward the open sea.
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What is wave?

It’s not the mass(matter) that moves!

It's the change in matter (state) that moves!!

　　Changes in density, position, form etc.

Types or examples of waves?

Sound, ray, radio waves, ----- Seismic wave!



We can explain the strong shaking
using Wave Physics



Cause of the strong shaking in Bangkok

• I) Thick soft sediments amplify the shaking

• ii) The long-period waves survive at long distances.

• iii) Resonance of the buildings at the free oscillation 
periods 

• iv) Directivity of S-wave radiation pattern 
•v) Supershear rupture?

 



Why Strong Shaking Was Observed in Bangkok, Thailand (Approx. 1,000 km from the Epicenter)?

1. Site-Specific Amplification: 
The Bangkok Basin Effect

2. Path: Low Attenuation 
Rate (Long-Distance Wave 
Propagation)

3. Source Characteristics: 
Supershear Rupture

1.Site

2.Path3.Source



From USGS Web Site

Seismic Intensity Map



Praveen K. Malhotra (2025)



2025 Myanmar Eq. 
M 7.7 USGS 

104
1km

2011 Tohoku Eq. M 9.1 USGS 

2025 Myanmar Eq. 
M 7.7 USGS 

104
1km

1000km: Why did damage occur
despite the epicenter being so far away

And the size is so small?

M7.7
1041km

1041km

M 7.7 vs. M 9.1
M +1.0 = E  32x
M +2.0 = E ??? 
M +0.2 = E ?? 



https://www.youtube.com/watch?
v=ChQdesVVODc

Pennung Warnitchai
Professor of Structural Engineering
Asian Institute of Technology (AIT)



Warakorn Mairaing and Cherdpun Amonkul (2010)
Teraphan Ornthammarath et. al. 2025

https://www.gerd.eng.ku.ac.th/Paper/Paper_Other/Mairaing/
%28EIT-Japan%29Soft%20Bangkok%20Clay%20Zoning.pdf

500m



Teraphan Ornthammarath et. al. 2025

The deep, soft sedimentary layers in the center of the basin significantly 
amplified and retained the earthquake's total energy.

The basin effect, leading to energy amplification, is less pronounced closer to the 
basin's edge. The amplitude of surface waves for PTNA was also noticed to be the 
lowest among all Bangkok stations after 350 seconds

Highlights the greater seismic demand imposed by the horizontal ground 
motion.

The rapid build-up in the horizontal direction is attributed to the appearance 
of a strong phase (likely surface waves) around 110 seconds.

Horizontal > Vertical

Deep soft sediment

From strong motion record



Prof. Ohm and our seismographs at Silpakorn Univ. Physics Labo.

Our seismographs in Thailand



1min



Our seismographs in Osaka-Kyoiku Univ.





Wave signals at Osaka-Kyoiku Univesity 
4200km apart from the epi-center. 

10 sec



1min
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https://www.youtube.com/shorts/BWukpxZE3PA

https://www.youtube.com/shorts/fXUPi8_BPzk

10minideo recorded by Dr.Chachawal 
(Phayao Univ.) 






By Pennung Warnitchai, Professor of  Asian Institute of Technology 
(AIT)

https://www.youtube.com/watch?
v=vGYIWBVjnco

https://peeringforum.bknix.co.th/wp-content/uploads/2025/05/1.0-Bangkok-EQ-BKNIK-PF-22May2025.pdf




Takemura, S., Furumura, T. & Saito, T. Distortion of the apparent S-wave radiation pattern in the high-frequency wavefield: Tottori-Ken Seibu, Japan, 
earthquake of 2000. Geophysical Journal International 178, 950–961 (2009).



Sreeram Reddy Kotha et. al.(2019)





Supershear Rupture

Supersonic Shock Wave
https://eaglepubs.erau.edu/introductiontoaerospaceflightvehicles/chapter/supersonic-flight-vehicles/

https://www.youtube.com/shorts/Wk9QVPk_IpQ



Wave Physics

• I) The strong shaking at Bangkok is explained by a 
simple wave physics: propagation, resonance, 
dispersion, super-sonic etc.

• ii) But the collapse of building is essentially non-linear 
process. → so this forecast is very difficult.

• iii) Also, the earthquake cause is complicated non-linear 
process. → the difficulty of earthquake forecast.

• Many students try to challenge this unsolved target!!

 



Wave Physics and Rupture 

Non-linear Process

Linear Process



Go to “Boring” Statistics!



Two Empirical Laws in Seismology
 

 G-R Law (Gutenberg-Richter’s Law)
 Omori Law: Exponential Decay of After-shocks

G R

https://www.lindahall.org/about/news/scientist-of-the-day/charles-richter/

O

Okamoto,1999

Log-Log Plot 
-> Line: 
Power Law



The Gutenberg-Richter's Law 

Earthquake-size: Magnitude(Size)

Number of earthquakes (Frequency)

Examples of South-East Asia and Japan

Lets’ Try!



The Gutenberg-Richter's Law 
 Earthquake-size: Magnitude(Size)
 Number of earthquakes (Frequency)
 Examples of South-East Asia and Japan
 Lets’ Try!



5.0 5.1 5.2 5.3 5.4 5.5 5.6 5.7 5.8 5.9

1113 806 676 495 375 272 188 188 112 98

6.0 6.1 6.2 6.3 6.4 6.5 6.6 6.7 6.8 6.9

72 61 37 42 23 16 14 9 11 11

7.0 7.1 7.2 7.3 7.4 7.5 7.6 7.7 7.8 7.9

3 7 5 3 3 6 2 1

8.0 8.1 8.2 8.3 8.4 8.5 8.6 8.7 8.8 8.9

1 2

9.0 9.1

1
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Japan 2000-2019 125-150-25-50

5.0 5.1 5.2 5.3 5.4 5.5 5.6 5.7 5.8 5.9

455 314 241 171 126 115 79 78 59 49

6.0 6.1 6.2 6.3 6.4 6.5 6.6 6.7 6.8 6.9

31 33 29 22 8 10 4 6 3 5

7.0 7.1 7.2 7.3 7.4 7.5 7.6 7.7 7.8 7.9

3 2 2 1 2 1 1

8.0 8.1 8.2 8.3 8.4 8.5 8.6 8.7 8.8 8.9
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M +1

1/10

Small Earthquakes: Many

Big Earthquakes: a little



• many
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ANSS data ）
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Everywhere!
Every time!
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Dragon King!!

There are two ideas 
about out-ranged data



Why G-R Law?

 Go-Game Model (Ohtsuka,1971) 
 Sand-Pile Model (Bak, et.al.,1987 )
 Spring-Block Model ( Burridge and 

Knopoff,1967, Carlson and Langer,1989)



Go-Game Model (Ohtsuka,1971) 





 (Okamoto,2003) 
http://seagull.stars.ne.jp/2003_Canada/web/index.html





My lecture at Osaka-Kyoiku Univ.(2017) 













Out Brake http://www.washingtonpost.com/wp-srv/special/health/how-ebola-spreads/



The Importance of This Model

If this model explains any aspect of earthquake phenomena, earthquake prediction becomes 
fundamentally impossible.

In other words, both small and large earthquakes start the same way.

An earthquake doesn't know at first whether it will grow larger or remain small!



Deterministic or stochastic?

The future can be predicted by some equation.
-> Deterministic model

When a stochastic process is introduced in the system, predicting the future becomes difficult.



Sand Pile Model (Per Bak.et,al.1987）



Sand Pile Model (My Analog Experiment, 2014)




The inner rule is completely deterministic!







Sand Pile Model (My PC Simulation, 2025)




PC simulation (Sand Pile Model, Bak 
et.al.,1987）
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Yoshio Okamoto: 35th IGC Cape Town 2016





Spring-Block Model Y.Okamoto(2018)






Time
Lateral connection
Strong

Lateral connection
weak



Historical Earthquake Activity Along the Northern Anatolian Fault (modified 
after Kandilli) Science of Tsunami Hazards, Vol. 30, No. 1, page 69 (2011) 



2次元モデル（2015年地球惑星
連合大会，幕張での発表より）

本モデルにも用いた鉄ブロック




	The 2025 M7.7 Myanmar Earthquake and its effect on Thailand
	スライド 2
	Today’s Outline
	スライド 4
	スライド 5
	スライド 6
	スライド 7
	Earthquake: cause and result
	You are a primary school teacher, and bring your students to t
	Waves come from offshore--------
	Typical answers from my university students---
	スライド 12
	What is wave?
	We can explain the strong shaking using Wave Physics
	Cause of the strong shaking in Bangkok
	スライド 16
	スライド 17
	スライド 18
	スライド 19
	スライド 20
	スライド 21
	スライド 22
	スライド 23
	スライド 24
	スライド 25
	スライド 26
	スライド 27
	スライド 28
	スライド 29
	スライド 30
	スライド 31
	スライド 32
	スライド 33
	スライド 34
	スライド 35
	スライド 36
	Wave Physics
	Wave Physics and Rupture
	Go to “Boring” Statistics!
	Two Empirical Laws in Seismology
	The Gutenberg-Richter's Law
	The Gutenberg-Richter's Law  (2)
	スライド 43
	スライド 44
	スライド 45
	スライド 46
	Why G-R Law?
	スライド 48
	スライド 49
	スライド 50
	スライド 51
	スライド 52
	スライド 53
	スライド 54
	スライド 55
	スライド 56
	スライド 57
	Out Brake
	The Importance of This Model
	Deterministic or stochastic?
	Sand Pile Model (Per Bak.et,al.1987）
	Sand Pile Model (My Analog Experiment, 2014)
	スライド 63
	スライド 64
	スライド 65
	スライド 66
	PC simulation (Sand Pile Model, Bak et.al.,1987）
	スライド 68
	スライド 69
	Spring-Block Model Y.Okamoto(2018)
	スライド 71
	スライド 72
	スライド 73
	スライド 74
	スライド 75

