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Overview

« Background:
Reducing work load of analysists during processing of aftershock sequences of large
earthquakes

« Concept:
Use signals from the main event as templates for automatic processing of aftershocks and
other recurring events

 Method:
Empirical Matched Field (EMF) detector

« Application presented here:
Nepal: April 25, 2015 (Mw = 7.8)
(processing of 7 days following the main event)

« Evaluation:
Comparison with IDC event bulletins: REB (reviewed) and SEL3 (automatic)
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How this works:

* Pick main shock on all arrays to define

steering vectors for EMF
» Detect signals using EMF statistic
« Get accurate phase onsets
« Estimate back-azimuth & slowness
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April 25, 2015 (Mw

Nepal:

IDC bulletins

SEL3 - REB, 7 days

SEL3 — REB, first 24 hours
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REB analyst-reviewed bulletin
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SL3 fully automatic bulletin
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2015-115:06.10 - 2015-122:06.10 UT  (April 25 - May 2, 2015)

REB analyst-reviewed bulletin

2015-115:06.10 - 2015-116:06.10 UT  (April 25 - April 26, 2015)

SL3 fully automatic bulletin
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EMF evaluation
results

Events in REB

Nepal: 215 (49.4%) of 435 REB events found by EMF
Tolerances: 150 km, 30 seconds

REB events found by EMF REB events NOT found by EMF
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EMF evaluation
results

Nepal: 215 (49.4%) of 435 REB events found by EMF
Tolerances: 150 km, 30 seconds

#REB events inside box 435 _

#matching EMF events 215

#matching SEL3 events (same eventlD) 284

#matching SEL3 events (same eventlID and 232
within box)

#matching REB, SEL3 and EMF 194

#EMF events not matching any REB event 40
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49.4%

65.3%
53.3%

44.6%

To be addressed
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EMF events not matching any REB event
Events with only 4 station detections, split events, additional event
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EMF events not matching any REB event
Events with only 4 station detections, split events, additional event

2 events in REB Additional event
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) Location differences of SEL3 and EMF relative to the REB
EMF evaluation
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results

EMF evaluation

SEL3 has no SNR<3: These are phase IDs of later
phases reassigned by the analyst to weak first arrival

SEL3

(2) EMF picks are
closer to REB picks
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Summary

* For the NEPAL earthquake sequence false event definitions are of minor concern

« The automatic EMF-based processing algorithm is picking up 50-60% of the events
found in the REB. Those not found have low number of associated arrivals in REB.

« For matched events, the EMF-based processing algorithm is performing significantly
better than the current automatic processing algorithms used at CTBTO, as reported
in the SEL3. This applies both to location accuracy and onset time estimates.

» Application of the EMF-based processing methodology is likely to provide a more
accurate starting point for the human analyst, and thus reduce the labor burden.

« Other aftershock sequences are under investigation.
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