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Objective

The objective of this research Is
o Improve upon a previously
developed Innovative
Mathematical Model for
Earthquake Prediction.




Background Research

» M8-algorithm

» Vapor theory and the earthquake cloud
for prediction

* Geoelectrical signals near Wak-Air and
Boe-Air Dipoles during lzu Island
Earthquake cluster




Background Research

* Richter Scale - Logarithmic

» Epicenter - Point on surface above
origin of earthquake

* [ntensity - Depends on distance from
epicenter and earthquake’s magnitude




Background Research

» Spanish Researcher Earthquake
Correlation Theory and Magnet Theory

» Low levels of Dilatancy before major
earthquakes

« US, EU, Japan experiment on factors -
Land deformations, Seismic wave
velocities, Geomagnetic/electric
phenomenons




Materials
Personal Workstation with 1 GB Graphic Card
USGS NEIC Data on past earthquakes
Google Earth Program
KML earthquake data files

Microsoft Excel
Photoshop Program




Past Research

California, Central USA, Northeast USA, Hawaii, Turkey, and
Japan

Spatial Connection Model
Poisson Range Identifier (Pri) Function
Distance Factor (Df)
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Current Research

 California L
Zone Spllt 5 California’s

; h Population
u L% e T i With Population of Califorina’s
iInto Two for s e e
y e i) Average number of People
: : ; Per Square Mile (By County)

I 250 - 66935 persons
B 100 - 249

Validation e G

[I5-9
[ 11-4

776,733 [_| Less than 1

* |[ncorporation . R

1 g Total California (2000) |||
SF Bay Area b, 33,871,653 |

of Population R ¢ o BN

\m 1,424,602

Centers

LA
Metro Region
16,373,645

Los Angeles 3,694,820
Long Beach 461,522
Huntington Bé&ach 189,594
Santa Ana 337,977
100 miles \
San Diego
1,223,400

US Census 2000

Modified from the Mrtional Atlas




Zonal Limits

Table 1 Earthquake Metadata

Morth South East West Magnitude | i Year | To Year
Longitude Longitude Latitude Latitude Range - = O Te

Morth 1 . - - January 1 |December 31
California " | - 2006 2013

South - January 1 |December 31
California ' 2006 2013




Procedure

* Using NEIC database, earthquake data
collected in KML files

* Analyzed using Spatial connection model -
Based on logical assumption that all
earthquakes in a fault zone are related to

one another




Procedure
* Range Identifier Function

f(ri) = {[x1 *time lag 2] /[ Cos(©) * x2 *
time lag 1]}

» Relationship exists based on Angle,
Distance, and Time




Procedure

* Poisson Distribution operation applied
for all Pri values

 Utilizing Distance Factor, Pri value for
set Is determined

2010




Procedure

» Exponential Distribution operation
applied for all Range Identifier values

 Utilizing Distance Factor, Exponential
value for fault zone is determined

Time Lag Range
' (Angle) : Identifier

2010




Earthquake Prediction Results Table for North California and South California

Results

Zones IFc,iZi?iifti}:r E::?oer Exponential angle cosofangle | last distance (miles) Ia(ztat;rsr;e pred(i;:;r;)time prediction distance (miles)
North California 299 20 094 323 90 180 230
North California 33 20 094 323 20 180 208
South California 0.38 25 091 9 157 180 30
South California 0.41 25 091 9 157 180 28

219

29




Discussion-Interpretation of Results

» Fault zones have identifiable patterns
In a predictable fashion

* Future Predictions can be made using
the improved model
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Significance of Study

e Major Improvement

» Greater accuracy in combination

« FEMA can allocate necessary resources




Applications and Future Research

Save millions of lives by creating an
evacuation timeframe

Fewer Insurance claims
Save money for various industries

Potentially could save billions of $$$$
for economy.

Team up with Leading Seismology
Departments and utilize developed
software




Q & A?

Thank You for listening to my
Presentation.

Are there any questions?




