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Prediction
A statement that can be validated or 

falsified with 1 observation

Forecast
A statement for which multiple 

observations are required to 
determine a confidence level





All events prior to M9.1 on 3/11/2011 
(“Normal” statistics)

All events after M7.7 on 3/11/2011 
(Deficit of large events)
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“If a model isn’t simple, its probably wrong” – Hiroo Kanamori (ca. 1980)
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Chance of M>6 earthquake in circular region
of radius 200 km for next 1 year.  

Data accessed 4/26/2014

m6.6 
11/17/2009

m6.0,6.1 
9/3,4/2013





M>7

M8.3 5/24/2013

M8.3



M>7
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M>6

M8.3 5/24/2013

M8.3



Namie, Japan: M6.5, 7-12-2014
Probability Contours, M≥6.5, 1 Year

7-12-2014
Pre-Earthquake

7-13-2014
Post-Earthquake



Namie, Japan: M6.5, 7-12-2014
Table of Probabilities

7-12-2014
Pre-Earthquake

7-13-2014
Post-Earthquake



Namie, Japan: M6.5, 7-12-2014
Probability Timeseries, M>6, 1 Year

7-12-2014
Pre-Earthquake

7-13-2014
Post-Earthquake



Namie, Japan: M6.5, 7-12-2014
Probability Timeseries, M>7, 1 Year

7-12-2014
Pre-Earthquake

7-13-2014
Post-Earthquake















QuakeWorks Mobile App (iOS)











Verification and Validation
http://www.cawcr.gov.au/projects/verification/

• Australian site for 
weather and more 
general validation and 
verification of forecasts

• Common methods are 
Reliability/Attributes 
diagrams, ROC 
diagrams, Briar Scores, 
etc.



Scatter Plot
1980-present

Observed Frequency vs. 
Computed Probability

Optimized 48 month Japan forecast:
Probabilities (%)  vs.  Time for Magnitude ≥ 7.25 & Depth < 40 KM

Temporal Receiver 
Operating Characteristic

1980-present

Optimal forecasts via 
backtesting, with 

most commonly used 
verification testing 

procedures.

Forecast Date: 2013/04/10


