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“Prediction” (% %0) vs. “Forecast” (F )

- Prediction = a deterministic statement
that a future earthquake will or will not
occur in a particular geographic region,
time window, and magnitude range

- Forecast = gives a probabillity (greater
than zero but less than one) that such an
event will occur

(1) T.H. Jordan et al. (2011) (Koshun Yamaoka from Japan was a coauthor).
http://www.annalsofgeophysics.eu/index.php/annals/article/view/5350 4



http://www.annalsofgeophysics.eu/index.php/annals/article/view/5350

Examples:

* Prediction: The Tokal earthquake (M8) will
occur in the next 3 days
=>» useful to society If feasible

unfortunately not feasible

» Forecast: The "Nankail Trough Mega
Quake” (M9) has an 80% chance of hitting
In the next 30 years
=» of questionable value to society even if
feasible

unfortunately not feasible
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Hazard maps are unreliable !




Summary of Part |

« Short-term quake prediction impossible
— “Chaos,” no reliable precursors

* Long-term guake forecasting impossible
— Quakes don't repeat in cycles

« Can’t “prove” impossibility
— But no progress in the last 130 years
— As research proceeds, the goal recedes
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JAPANESE GOVERNMENT
QUAKE PREDICTION AND

FORECASTING PROGRAMS,
1978-PRESENT



“Scenario Quakes”

uruga Bay

e

}
7

Figure: Financial Times (https://ig.ft.com/sites/japan-tsunami/)
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The “Tokai Earthquake”

In mid-1970s (based on arguments about quake
periodicity) it was asserted that a large quake is
Imminent in the Tokal region (around Shizuoka)

A law was passed in 1978 setting up an operational

system for issuing a quake alarm (Note: This is noOt
research.)

Japan Meteorological Agency (JMA) monitors data.
If a “precursor” is detected, Prime Minister issues an

alarm that the quake will hit Within 3 days.
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-Magnitude 8 quake expected
INn Suruga Bay

 Preparation urgently needed
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Text of LECA:

Prime Minister authorized to declare a state of
emergency If advised by the JMA that the

Tokai earthquake is imminent (within 3 days).

This law Is still on the books.
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Excerpt from Government

Report (August 2018)
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“There are many different ways that a large Nankai
Trough earthquake could occur, so reliable

earthquake prediction is impossible.”
RIS THRATIABEMBICISHBELAHY ., HED R
R OIS R EREBRCP AT A LERETH . |

The government gave up on earthquake prediction,
but tried to fuzz up the issue by using the term “highly

accurate forecasting” (7 E =< l) rather than
“prediction” (F%0).

http://bit.ly/2CINgRv



The bottom line

« Government and government scientists
lied about prospects for quake prediction
for 40 years (1978-2018)

 Domestic media, especially NHK, colluded
by not clearly exposing the lies

* Even now the government has de facto
given up on prediction, but continues to
fuzz things up
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Long-term forecasts

* In 2002 the government starting issuing Iits
probabilistic ground motion forecasts

—e.g., "80% chance of the “Great Nankal
Trough Quake” in the next 30 years”

* Not successful in Japan
 Also unsuccessful overseas
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REALITY CHECK

The Japanese government publishes a

national seismic hazard map like this
every year. But since 1979, earthquakes
that have caused 10 or more fatalities in
Japan have occurred in places it

designates low risk.

)

2018 Iburi
6.6 (42)

2011 Tohoku
earthquake

Magnitude-9.1
(>27,000 dead
or missing)

2016 Kumamoto §
7.3 (272)

Government-designated probability of ground motion of seismic
intensity of level ‘6-lower’ or higher (on a 7-maximum intensity

100 km

2 2
= = &
c c kY
Z K] o  Hypothesized
fault planes
C P |
0 0.1 3 6 26 100%

(Nature)

scale) in the 30-year period starting in January 2010

Geller, 2011

Base map (Japanese
govt. hazard map) vs.
actual seismicity
since 1979

Regions rated as
especially hazardous
have been gquiet

Regions with damaging
guakes (1995 Kobe,
2011 Tohoku, 2016
Kumamoto, etc.)

were not rated as at
high hazard level
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Wenchuan (China, 2008)

USGS seismic h"az'ard map for China prior to 2008
Wenchuan quake on Longmenshan Fault (black rectangle).
Hazard map showed low hazard on Longmenshan fault and

higher hazard on other faults. 20



North Africa (2003 2004)
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- Global Seismic Hazard Map (1999) for North Africa. Note
high risk “bulls-eye” at site of 1980 Ms 7.3 El Asnam quake (EA).

- The 2003 Ms 6.8 Algeria and 2004 Ms 6.4 Morocco events

(stars) occurred in supposedly low hazard regions.
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Haiti (2010)

2001 hazard map 2010 earthquake shaking
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Left: 2001 hazard map (Modified Mercalli

Intensity; 10% chance of being exceeded once In
50 years). Right: USGS map of shaking in the
2010 earthquake. =



Hazard Maps aren’t Working!

Bad luck? => probably not
Bad Physics? =» almost certainly

Hazard maps should not be used in public
nolicy

Hazard maps should not be reported as
fact by the media

Hazard maps should not be used to set
guake insurance rates 23




What went wrong, scientifically?

« Past hazard map makers used the appealing
(but unverified) quake cycle hypothesis

* They issued public forecasts without first
conducting an objective hypothesis test

* Objective tests have now shown that
hypothesis doesn’t agree with the data,
so It should be abandoned

* Thus the “imminent’ Nakal Trough Mega
Quake”is a MYyth y



Conclusions

« Japan is an earthguake-prone country.

— Quakes can happen anywhere, at any time,
without warning

— Present science can't say that one part of Japan
(e.g., Nankai) is at either more or less risk than
other geologically similar areas

— Treating the purely conjectural “Nankai Trough
Mega quake” as “real” should cease

 The media should inform the public that

government quake forecasts are wrong!
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Thank you for your attention
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