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What is Earthquake Early Warning?

Detect an earthquake very quickly and issue a
warning before the strongest shaking starts
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Today: ShakeMap
in 8-10 minutes

ElarmS Real-Time Hazard Map: Modified Mercalli Intensity
2007/10/31, 03:05:00 UTC — Event detected: N37.40 W121 75 M 5.2
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Soon: AlertMap

seconds to tens of seconds
before shaking


Presenter
Presentation Notes
Left: current realtime earthquake information: 8-10 mins after earthquake we get a map of the shaking
Right: early warning is about generating a similar map of PREDICTED shaking BEFORE the shaking is felt.  This map is from the 2007 Alum Rock earthquake which was the first big (M5.4) earthquake to be detected by the system.  For this earthquake the ground shaking in San Francisco was predicted before it was felt – our first proof-of-concept event
iPhone: what individuals want is the shaking intensity and time till shaking at their location.  This could be delivered to mobile devices etc


Types of application

Using seconds to tens of seconds warning for...

— slowing/stopping/isolating sensitive systems

B8 3. Situation awareness
— initiating response before shaking




First EEW systems

In Mexico City - ~“60s warning
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P _Wave b aS e d m et h O d S ElarmS Real-Time Hazard Map: Modified Mercalli Intensity

2007110/31, 03:05:00 UTC — Event detected: N37.40 W121.75 M 5.2
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Estimatng the focus, magnituse
and seismic intersities using data
from one seismaograph
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Estimating the focus, magnitude
and sesismic intensities using data
from two or three sesmographs
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Presentation Notes
Bottom figure from JMA website
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Saturation at Large Magnitudes
2011 Tohoku-oki Earthquake

March, 11, 2011
14:46:48.8 (JST)
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M6-7 crustal faults

North American Plate

From: Tim Melbourne, CWU
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Presentation Notes
Big sources of earthquakes are megathrust, intraplate events in downgoing slab, and the new deeper plate interface creep events
, <5m EEW for megathrust  <1m EEW for crustal faults 


Real-time GPS In Cascadia

PANGA GPS velocity field | PANGA SNARF Vertical \a] 2] symbai a label [ arrow [ error

230+ PBO GPS sites Sy -

*High sample rate (1 Hz)
*Realtime to UNAVCO
*Raw realtime data
available

220+ PANGA
°Includes WSRN and
OGRN stations
*Displacement timeseries
available from
CWU (Tim Melbourne)
And viewable on
www.geodesy.cwu.edu

From: Tim Melbourne, CWU
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Presentation Notes
WSRN = washington state reference network ORGN = Oregon real-time GPS network


Shake
Progress toward California’ s /AI e rt

Aug 2006 — Aug 2009: USGS funds...

Phase I: Development and testing of realtime algorithms
Parallel statewide testing of multiple methodologies

GPS Community
detection networks
Finite fault
detection
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Shake
Progress toward California’s /AI e rt

Aug 2006 — Aug 2009: USGS funds...

Phase I: Development and testing of realtime algorithms
Parallel statewide testing of multiple methodologies

Aug 2009 — Aug 2012: USGS funds...

Phase I1: Implementation of an end-to-end test system
A single CISN early warning output to a group of test users
Upgrade of station hardware for faster delivery
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Progress toward Ga'l'l‘FGEQS-'I-(Se/ AI e rt

West Coast
Aug 2006 — Aug 2009: USGS funds...

Phase I: Development and testing of realtime algorithms
Parallel statewide testing of multiple methodologies

Aug 2009 — Aug 2012: USGS funds...

Phase I1: Implementation of an end-to-end test system
A single CISN early warning output to a group of test users
Upgrade of station hardware for faster delivery

Jan 2012 — Dec 2014: Moore Foundation funds...

Phase 111: West coast prototype warning system
Extend testing region to the entire west coast
Develop robust methodologies for large earthquakes
Deliver warnings to public-private partners




Future Directions

e Extend the testing region into Cascadia
* Integrate seismic data with real-time GPS
— Data ingestion and handling

e Study large earthquake rupture and develop
warning algorithms for them

 Deliver alerts to a test group of public/private
partners for evaluation
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