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Today’s Overview

• About The 2025 M7.7 Myanmar Earthquake

• What is important in earthquake statistics?
-> These boring statistics are actually closely 
related to whether earthquake prediction is 
possible or not.



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, 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- ) and all-round hand-made skills
⚫ Linux Programming (awk, C, Processing, Arduino IDE, Python, 

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



The waves just arrived at PCSHS Mukdahan 28 Mar.2025

Biology teacher Baramade Simphorn

took this video



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

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

10min video 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!

Ground

Richter scale (Magnitude)

Seismic intensity

Surface waves

Only linear process!



Why so strong shaking caused in 
Bangkok?

1) Thick soft sediments amplify the 
shaking
2) The long period waves survive at 
long distance.
3) Then, Strong resonance of the 
buildings caused due to the free 
oscillation periods.



Praveen K. Malhotra (2025)



https://www.gerd.eng.ku.ac.th/Paper/Paper_Other/Mairaing/%28

EIT-Japan%29Soft%20Bangkok%20Clay%20Zoning.pdf
Teraphan Ornthammarath et. al. 2025



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

Our seismographs in Thailand 

1000km apart from Epi-center



1min



1min



Our seismographs in Osaka-Kyoiku Univ.

4000km apart from Epi-center





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

10 sec



1min

Whole day record on 28 Mar. 2025 at Osaka-Kyoiku Univ. JAPAN
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2011 Tohoku Eq. M 9.1 USGS 
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2011 Tohoku Eq. M 9.1 USGS 

2025 Myanmar Eq. M 7.7 USGS 
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1000km: Why did damage occur

despite the epicenter being so far away?

The 2011 Tohoku earthquake M 9.0





By Pennung Warnitchai, Professor of  Asian Institute of Technology 

(AIT)

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

WBVjnco

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

PF-22May2025.pdf



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
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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
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8.0 8.1 8.2 8.3 8.4 8.5 8.6 8.7 8.8 8.9
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Dragon King!!

If the period (20-years) chosen 10 times longer
What will happen?

There are two ideas 
about out-ranged data
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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
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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
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