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Seismic Waveforms

Pick vs Waveform Event Processing Pipeline
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Same Event as viewed by PEDAL and WCEDS
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4 | Processing Recipes: PEDAL and WCEDS

PEDAL and WCEDS are grid search algorithms

For each grid location:
1) Compute Event Fitness Score
2) It Event Fitness at grid location “1” > Threshold
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Create Event at grid location

PEDAL WCEDS

Associate Signal Detections Iterate



s | Processing Recipes: PEDAL

PEDAL Grid and Station Set
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For each grid location: cagr) @) Grid
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° 6 closest stations conttibute to the | Station

initial event formation.

(helped reduce false positives)
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o All stations can have their signal
detections associated with any
event/grid location.

(leftover picks can create more events)

Uniform Grid Spacing (.06 deg)




¢ I Processing Recipes:WCEDS

WCEDS

For each grid location: /

Utah Iteration

* 1% Pass (Network wide events):
stations within 200 km [.5hz ,4hz]

27 Pass (Smaller events): stations
within 75 km for second pass

[.5hz, 4hz]

200 km
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* Mining grid iteration -
for each grid point
* Filter [4hz, 8hz]

* Only stations in
mining grid

Circleville 1teration

* stations within 75
km

* Filter [4hz, 8hz]
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;7 1 Content slide

The UUEB was developed to evaluate signal

detection and event association algorithms.

UUSS network for the Jan 1-14, 2011 time-
period. Both anthropogenic and natural
seismic sources.

Overview:
~7,800 events
All events >= 3 associations

~3/4 of events have 5-9 defining stations

Central Mining Region
(~6600 Events)

1

Cir¢leville Earthquake
(~860 Events)
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s I Results: Clustering Events by Time and Location

False Positives

(Reference Bulletin)

(Time delta <= 10 sec) (Dist delta<= 45 km)

Precision Recall
WCEDS 74% 52%
PEDAL 35% 44%
Combined 39% 62%

Missed Events

o Precision = # True Pos./ # Events Found
rue Positives Recall = # True Pos./ # UUEB Events



9 I True Positives by Event Size: Mining Region
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0 | True Positives by Event Size: Circleville Earthquake
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11 I Conclusion: Monitoring Perspective

Analysts rejecting false alarms is better than analysts building missed events

Precision Recall False Pos/True Pos
WCEDS 74% 52% .36
PEDAL 35% 44% 1.8
Combined 39% 62% 1.5

Future Work:
* Tuning to find more of the smaller events

 WCEDS only True Positives vs PEDAL only True Positives
« Better Signal Detection => PEDAL will perform better



2 | True Positive Locations
PEDAL Only PEDAL and WCEDS - WCEDS Only
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False Positive Locations
PEDAL Only PEDAL and WCEDS WCEDS Only
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14 | Event fitness at grid location (lat, lon)

Predicted Time

PEDAL
WCEDS

Pick Time

Pick Fitness




Large Magnitude Event Example

Match Id=1350 uueb_orid=8011
1-01-02 22:44:03 auth=ARS:brogan.rona mb=-999.00
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Match Id=1350 pedal_orid=2979
2011-01-02 22:44:01 auth=Pedal mb=-999.00
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16 | Small Magnitude Event Example

PEDAL

Match Id=272 pedal_orid=412
2011-01-01 03:49:49 auth=Pedal mb=-999.00

UUEB

Match 1d=272 uueb_orid=988
[-01-01 03:49:51 auth=ARS:brogan.rona mb=-999.00

WCEDS

Match Id=272 wceds_orid=68

2011-01-01 03:49:52 auth=bc_1 mb=1.21
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17 | AK-135 vs UUEB

UUEB Phase Time Distance Profile
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