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Since retiring from teaching at high schools 

and universities in Japan, I have occasionally 

given guest lectures at Science High Schools 

and Universities in Thailand.

At Phayao Univ. DS: The students who felt 

The 2025 Myanmar Eq. are raising their hand.



Outline of my Special Lecture at 

Thailand Science High-schools
 90min+90min = 180 min lecture for 30 to 50 students for 10th grade 

(each four science highschools: Phayao Univ.DS, Silpakorn Univ. 

DS, PCSHS Loei, 2025 Dec. to 2026 Jan.)
 Teaching language: English
 The lecture consists of three parts

Part 1: Why Bangkok experienced strong shaking despite its 　
distance from the epicenter (1000km apart from)?

Part 2: A student exercise of locating the epicenter using S-P 

times.

Part 3: A review focused on seismic hazards in Northern Thailand, 

primarily from a paleo-seismological perspective. 



Part 1: Why Bangkok experienced strong shaking

 despite its far distance from the epicenter?

(1) Amplification within the soft Bangkok Basin 

(2) Relatively low energy loss along the propagation path 

(scattering and wave dispersion) 

(3) Characteristics of the earthquake source. 

 Students learned that ground motion can largely be 

explained by linear wave theory

 While rupture processes and building collapse involve 

nonlinear behavior, making precise earthquake prediction 

very difficult. 



My hand-made seismograph at Thailand Science high-schoo



The waves just arrived at 

PCSHS Mukdahan

on 28 Mar. 2025

A biology teacher Baramade Simphom heard the news at first, 

then rushing into this Seismometer room, and he and students

watched these waves with no shaking. So he took this video! 

 



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

https://www.youtube.com/shorts/fXUPi8_BPz

10min video recorded by 

Dr.Chachawal (Phayao Univ.) 



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!



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: 

Directivity and 

Supershear Rupture

1.Site

2.Path

3.Source



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



Prof. Ohm and our seismographs at Silpakorn Univ. 

Physics Labo.

Our seismographs in Thailand



1min

One day record at Silpakorn Univ. Nakon Pathom Thailand



Rayleigh 
scattering



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

Resonance



From USGS Web Site

Seismic Intensity Map



Sreeram Reddy Kotha et. al.

(2019)

Fault

S-wave radiation pattern

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).

Directivity

Fault direction

Fault Direction

From 

Campbell_Engineering_models_of_strong_ground_m

otion



Supershear Rupture

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

flight-vehicles/

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

Wk9QVPk_IpQ

https://hiroike.hida-ch.com/

e1077578.html



Part 2

Epicenter-finding
Phayao Univ.DS
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Yoshio Okamoto 2025 Dec.27

Seismograms from IRIS sites

Using SeisGram2k



Yoshio Okamoto 2025 Nov.09

My handmade seismographs 

At PCSHS Mukdahan and

Silpakorn University



PCSHS Loei



Part 3

Earthquakes around 

Northern Thailand

Past – Present - Future



Paleoseismology;

 How to know historical earthquakes? 
 Old documents and records

 Archaeological study about remaining ruins  

 Traces of Fault Activity Left in the Terrain

→Remote sensing etc.

 Trench or road-cut survey and Optically Stimulated 
Luminescence (OSL) dating.

 Etc.

The key to the future is the 

past!



Seismic damage to ancient monuments in 

Chiang Saen (Northern Thailand), Ornthammarath T. 2019

Only religious ancient 

documents of questionable 

reliability remain.!



Archaeological study
Seismic damage to ancient monuments in Chiang Saen 

(Northern Thailand), Ornthammarath T. 2019

 Around 100 ancient monuments and stupas; Lan Na 

Kingdom In Chiang Saen, a damage survey of these 

stupas

  

But th
is is lim

ited after 14th 

century!



1) Traces of Fault Activity Left in the Terrain

　→Remote sensing etc.

2) Trench or road-cut survey and Optically 

　Stimulated Luminescence (OSL) dating.

Two scientific methods.



Chanista Chansom, 

2019

Pailoplee and Charusiri Earth, Planets and Space 

(2016) 68:98

Possible Active Faults 

from two scientific 

surveys



Chanista Chansom, 

2019

Chanista Chansom, 

2019

Traces of Fault Activity Left in the Terrain



Remote sensing exampleChanista Chansom, 

2019

L
Tn-To = T

V = L / T



U

F

→ U cuts F: U is younger than F 
2.Cross-cutting relationship

Layer X: age X

Layer Y: age Y

Then the earthquake event is between X and Y

The two important principles in Geology

→ Layer X is younger than Layer Y 

 

1. Law of super 

position

X

Y

Chanista Chansom, 2019



Chanista Chansom, 2019



Teraphan Ornthammarath, 

2019

Many of historical earthquakes were closely related to the 

Three Pagoda Fault, the Mae Ping Fault, and the MHSF. By Chanista Chansom, 2019



Their estimation

Chanista Chansom, 2019



From the Statistics; my idea!
 Statistics are sometimes boring!

 But it is very important in seismology

 There are two famous empirical laws



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



The Gutenberg-Richter's Law 

 Earthquake-size: Magnitude(Size)

 Number of earthquakes (Frequency)

 Examples of South-East Asia and Japan

 Lets’ Try!



50years  500 years 5000 years

x10

x10



Wave Physics
• I) The strong shaking at Bangkok is explained by a 

simple wave physics: propagation, amplification, 
resonance, scattering, directivity, super-sonic etc.

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

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

• I hope that many students try to challenge this 
unsolved target!!





Very Well Not at All



Evaluation of my class

 Google Forms immediately after the class  
 The response rate: 64 / (60+30) students = 71 %
 As a whole the evaluation by the students are positive!
 Particularly, they found Thailand is not safe from the 

seismic events. 

 The challenge was that not all students were proficient in 

English, and I felt that three hours lecture was somewhat 

insufficient to discuss the 2025 Myanmar earthquake and 

earthquake disasters in Thailand.



Hands-on Earthquake Education in a Low-Seismicity Country:

Science High Schools in Thailand Following 

the 2025 Myanmar Earthquake



H. Open-ended Questions

Q10. What is one new thing you learned from this class?

(Short answer)　 64 件の回答
Epicenter plotting

I learned about earthquakes.

Reason why earthquake in Myanmar affected Thailand

I learned a lot. How did earthquakes be in Thailand, Why I felt 

shaking when earthquake is

not that close to me. etc.

How to find P,S wave

How to know historical earthquakes is the new thing that I learned 

from this class

To find S-P Time on seismograph.

earthquakes

maybe earthquake

How to calculate earthquakes force

We can know an earthquake in future

I thing,it impotant to duscussion of future earthquakes

How to find the epicenter point

Why doesn't the sea flood

Know about some earthquakes happened

S-wave P-wave

Earthquakes can only occur one place at a time.

How to calculate to find focus point of earthquake

Earthquake

Epicenter potting exercise

Determining the distance to an earthquake.

S-P time , how to calculate epi-center

Know about the earthquake.

How to plot Epicenter.

What Earthquake

How to find epicentre

How to calculate the distance of earthquakereal video and Ai video

地震についての新たな知識を得ました。
I learned how to better understand and apply the main concepts taught in 

this class.

Learn how to find epi-center of earthquake

I learn the basics of finding the epicenter of an earthquake.

Know how to calculate center of earthquake

about an earthquake

How to calculate distance of epicenter

I learned more about earthquakes.

I learned how to locate the epicenter of an earthquake.

The way to find center of earthquake

Very good

Resonance

I learned a lot about earthquakes.

How to find epicenter

Learn about earthquakes

The types of waves that cause earthquakes of varying intensity

Finding the diameter

About to find the epicenter and earthquakes

i like about how to calculate distance (even it’s just a old-fashioned 

style :D but that’s fun!

The new thing That I learned is how to search the epicenter by circling

A simpler way to find the epi-center of an earthquake.

Earthquake in Bangkok

Meaning of wave

How to measure earthquakes?



There is no

It’s a very good class

im sorry but sometimes I can’t understand your English 

(just some vocabulary or some

sentences) whatever you describe something hard to 

be an easy thing and everyone can

understand ^^ Thank you to give a great knowledge to 

us,we hope to see you again someday!!

Q11. Do you have any comments or suggestions 

about this class?

(Optional)

64 件の回答
-

No

Good

No you doing very well

I like your english

Very enjoy

I think you can use English very well

Sensei very kind

先生は素晴らしいです。新しいことを学び、レッスンをとて
も楽しみました。
This topic is so interesting! I like it.Thanks

you is good teacher you are so kind welcome to 

Thailand and my school.

The class is interesting and easy to understand. I 

don’t have any suggestions at the moment.

No comment. It's alreadyba good class

I enjoy it very much

Great!

Nope

Very good



Next speaker is Mr. Niwat at PCSHS Mukdahan

He talks our seismometer construction 

workshop at their school.

At PCSHS Mukdahan: We held a workshop where high school students 

and teachers from 12 nearby schools come together to 

assemble seismometers.
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Thank you for your attention!
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