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The CISN EEW Project 41 41 Waveform Processing Version 2 Event Monitor Version 2
In summer 2009 the California Integrated Seismic Net- As part of the current CISN EEW project, the EEW partners are developing an updated Wave- As part of the CISN EEW project, we are also developing a new version of
work (CISN) began a three-year project to develop a func- ‘ ‘ form Processing (WP) algorithm. The Waveform Processing module transfers data from all the ElarmS Event Monitor. The new Event Monitor, or E2, utilizes the same
tional statewide Earthquake Early Warning (EEW) system . . early warning capable seismic stations in the state to central event monitoring computers, successful magnitude and location algorithms as the original ElarmS Event
. identifies P-wave triggers, and filters the data for processing by the Event Monitors. WAVEEORM Monitor, but incorporates a new association algorithm to combine indi-
for California. EEW systems detect earthquakes from P- . . . . . . .

. . . . . . 0 PROCESSING vidual P-wave triggers into a single event. E2 is written in C++ for faster
waves, rapidly estimate their location, magnitude, and ‘ ‘ The EEW Caltech designed WP libraries f by all b fth ‘ rocessing and better integration with the rest of the ShakeAlert system
hazard potential, and then issue alerts of impending _ ) A Ie3 ) Ipartners at V\?Pteclz gilgng new wr il ralrlgs of u.ls.e. y ah mCerIn ef:sl’(l)o t € pfl?rj]ed' @ P J J Y '
ground shaking, ideally before the damaging S- and t Berkeley, our new WP a gorithm is running in realtime, uti |Z|r.19t e Caltech libraries. The | |
surface-waves reach nearby population centers ) g s new Berkeley WP is not yet connected to the ElarmS event monitor, but we can already com- 1. ASSOCIATOR The figure below shows the processing flow of the new E2 Event Monitor.

The CISN EEW project began with three individual test ‘ I pare the arrival times of triggers from the new WP to the arrival times of triggers from the old , The Event Monitor receives P-wave triggers from the Waveform Processing
o i i Associate new pick | Fass module, identifies earthquakes in progress, and estimates event location
systems, run at UC Berkeley, Caltech, and ETH. The three = uC Berkeley WP, to see improvements in speed and memory usage. with existing event - AEaees I Progress,
. . = USGS Menlo Park and magnitude. Currently E2 is still in test mode, and only sends alert mes-
systems are being upgraded for faster processing and 5 = . iy .

) . : I sages by email to the authors. The original ElarmS Event Monitor sends
combined to provide a single output of data and earth- ‘ it ' alerts directly to the ShakeAlert Decision Module (see poster NH33A-1370)
quake alert messages. The new unified EEW system, called . _‘ ' Improvements in trigger process times: Improvements in CPU usage: MUlipIe-Station Event Criteria Y P ’
ShakeAlert, will provide warnings to a small group of test I T A new WP - old WP (seconds) B . .
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and Northern California. A correlation was found between the amplitude (Pd) nnne /v | - Time/Space requirement be- 9 |
and frequency (Tpmax) content of the P-wave and the final event magnitude. 7 AR e tween stations : ‘
: : : : L. l/ Alert Consideration
[ Waveform Processing ) n 2007 Elarm$S was converted to run in realtime, continuously processing o AR =
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imte magnude o v In 2009 ElarmS was expanded to cover the entire state, and now processes processed faster 99% of the time. The functions, called tog, gmpeak, picker, and
amplitude and frequency . . . . . . . . .
_Determine whether to ssue ar data from every EEW-capable seismic station in California (above). The current mean improvement was about 2 seconds, trigpar. The new WP module uses a single >top Stop @
| work on ElarmS is focused on improving the speed of the system (see Waveform but individual triggers can be up to 10 function, WP2, which uses only a quarter of ALERT
Shakealert Processing and Event Monitoring boxes at right) and connecting it to the new seconds faster. the CPU on average compared to the old EMAIL
. module.
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ElarmS Event Monitor sends messages di-

which provided P-wave information). rectly to the ShakeAlert Decision Module for worked in collaboration
Below is a timeline showing the pro- wider distribution, but E2 is still in the testing sl 65
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