ShakeAlert:
Earthquake Early Warning in the US
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The early warning concept
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The early warning concept

1st Station to detect
P-wave arrival

|
Issue warning?
|
- Single station approach
e minimal telemetry delays
* but less robust
gf;irgilcs e warning time is the S-P time
P-wave . be_st chance of warning at
§g, epicenter
Swave G ] - ShakeAlert

= “On-site” method




The early warning concept
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The early warning concept

Multiple stations detect
P-wave arrival
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The early warning concept

Multiple stations detect
P-wave arrival

Estimate the extent of
rupture

| Issue warning
- Network based approach
e more telemetry delay
|
e but more robust
e difficult to warn at epicenter
Seismic « transmit warning ahead of
Stations shaking ...greater warning
P-wave times
S-wave ShakeAlert

= “ElarmS” and
“Virtual Seismologist

Rugture
methods

The early warning concept

Multiple stations detect
P-wave arrival

Estimate the extent of
rupture

Issue warning

More information
= update warning
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California’s demonstration EEW system

~ / ) / \ z
‘ UCBERHELEY | | o ¢ ON-SITE
AESINE ELARMS
v L BS ) VRTUALSESMOLOGT (9 _
3 USGs A5 | CONSHAKEALERT
0 U~ wewomex | ma [ 3( DECSONMODULE W
% } J J 32 3] MULTIPLE THRESHOLD EVENT DETECTION (¥S-MTED)
P OB APPUCATION OF REALTIHE GRS TOEEW
AU camcHg Q g FINTE FAULT DETECTOR
U~ USGS PASADENA| |/ |3
VAR O\ 3 -

ShakeAlert's User Interface: User Display
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Early warning system weaknesses and limitations
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Blind Zone

1st Station to detect
P-wave arrival

False Events

Local/regional
earthquake declared,
but none happened

Missed Events

Local/regional earthquake
happened, but none
declared

Magnitude (way) off

Local/regional earthquake
magnitude estimate
much too small or large

EEW weaknesses learned

Fault finiteness for large
magnitude events

Area affected

Solutions?

Use of rapid/high rate GPS
data

“Expertise” in programs
(Virtual Seismologist)

Realtime GPS in the Bay Area

from Tohoku




Delivering Earthquake Early Warnings

Cell Phone Msg/App?

AlertMaps

and...
IPAWS, Notification Systems (Radio, TV), ....
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