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A general subject ”Earth and Disasters” Part.1 Earthquakes and
“Power laws”
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Abstract

In general, disaster-prevention education focuses on how to escape
or minimize disasters related to earthquakes or volcanic eruptions.
However, we treat it as an example of science education at the
high-school to college level, in which we can learn how scientists
investigate nature and how to analyze the data. For this purpose, in
the former half of lectures, we focus on "the power-law behavior of
earthquakes". This characteristic is called Gutenberg-Richter's law
(G-R law) in seismology. There are few attempts in the secondary
schools and college levels using such concepts applying in science
education. We first introduce the G-R law with a fascinating board
game, "Go-game model," and then cover other computer and
analog models reproducing earthquake behavior. Simultaneously,
the social events or statistics obeying the power laws such as Zipf's
law are introduced, employing various epoch-making examples to
motivate students majoring in social sciences, sports, or cultures as
the main members of my lecture. After that, we argue the
possibility and reliability of "earthquake prediction," in which most
students have strong interests.

Keyword: natural disaster, earthquakes, G-R law, power law,
earthquake prediction
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Fig.1 Questionnaire results. Yellow colors are correct answer.
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Fig.4 Size-distribution of earthquakes around Japan (50year, JMA
catalogue, M5=<), Labels show the numbers of each M.
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Fig.5 Histograms of earthquake sizes around Japan and World
(Data are from JMA and ANSS: Advanced National Seismic
System,USGS)
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Fig6. The period of statistics is extended 10 times (500 years!)
from Fig.4. On the right bottom axis, A M 9 earthquake will be
expected!
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Fig.8 Data acquisition of GO-game model exercise at Osaka-
Kyoiku University.
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~, Fig.9 Frequency versus cluster size in the exercise by university

Fig.7 Classroom exercise of GO-geme model at KVIS
(Kamnoetvidya Science Academy; a science oriented high-school
in Thailand)
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