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Earthquake point-source integrated code
Finite-Fault Rupture Detector
G-FAST PGD magnitude (soon)

Solution Aggregator combines the 
source estimates

eqInfo2GM takes source information 
from the SA then uses a GMM and 
GMICE to determine GM contours and 
a 0.2° x 0.2° GM grid map 

System Overview
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We 
evaluated 

the 
accuracy 

of the 
ground 
motion 
contour 
product
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S
a

The same 
performance is 
expected as in 
California for crustal 
events (e.g., Hartog 
et al., 2016)
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5 PNW and 32 Chilean events
Play data through the ShakeAlert
algorithms EPIC, SA, eqInfo2GM 
(GMPE: Zhao, 2006) in two ways:
1. Assume 8 km earthquake depth
2. Assume catalog earthquake 

depth
Compare the performance of the 
MMI III and IV contours

Intraslab Events 
How bad is it that we assume a 
fixed shallow depth?

Thompson et al., Effect of Fixing Earthquake Depth in ShakeAlert Algorithms
on Performance for Intraslab Earthquakes, SRL 2022
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Bad location 
errors when the 
event is on the 
edge or outside  
of the network
Station density for 
the Chilean 
events is low1
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MMI III

MMI IV

Alert Accuracy by MMI level
Desired number of alerts: all stations 
where the MMI level was exceeded
True Positive rate: fraction of sites 
for which a timely alert was issued 
for this MMI level
False Positive rate: fraction of sites 
for which an alert was not needed for 
this MMI level
No clear advantage by assuming 
catalog depth
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Effects on Timeliness

Time between the release of 
MMI III or IV alert contour and 
arrival of that level of shaking
Symbols denote station 
observations
No clear advantage by assuming 
catalog depth

Assuming catalog depthAssuming catalog depth
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Conclusion for PNW intraslab events

Using a fixed shallow depth 
for intraslab earthquakes in 
the PNW does not have a 
significant impact on alert 
accuracy and timing for 
alert thresholds of MMI III 
and IV because intraslab
events occur beneath 
dense parts of the network
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Megathrust events

There have been no large Cascadia subduction 
interface events in instrumental history

We used 30 M9 simulations for Cascadia (Frankel et 
al., 2018; Wirth et al., 2018)

We evaluated the MMI III, IV, and V contours
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Because seconds matter.PGAs and Source Estimates
Hypocenter: central OR (csz002)

Final magnitude estimate: 8.8

Final alert time: 206 s (3.4 min.)

Fault rupture ends: 318 s (5.3 min.)
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Because seconds matter.MMI V Contours and Warning Times
Hypocenter: central OR (csz002)

Final magnitude estimate: 8.8

Final alert time: 206 s (3.4 min.)

Fault rupture ends: 318 s (5.3 min.)
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Using 
higher MMI 

level 
contours 
leads to 

more late 
and missed 

alerts

MMI III 
WTs: 1 – 77 s

MMI IV 
WTs: 1 – 78 s

MMI V 
WTs: 1 – 60 s
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Population 
based 

assessment
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Coming soon to ShakeAlert?
• Megathrust fault-specific templates for FinDer (in testing)

• Crowell, B. W., Schmidt, D. A., Bodin, P., Vidale, J. E., Gomberg, J., Renate 
Hartog, J., ... & Jamison, D. G. (2016). Demonstration of the Cascadia G‐FAST
geodetic earthquake early warning system for the Nisqually, Washington, 
earthquake. Seismological Research Letters, 87(4), 930-943.

• Murray, J. R., Crowell, B. W., Grapenthin, R., Hodgkinson, K., Langbein, J. O., 
Melbourne, T., ... & Schmidt, D. A. (2018). Development of a geodetic 
component for the US West Coast earthquake early warning 
system. Seismological Research Letters, 89(6), 2322-2336.

• Saunders, J. K., Minson, S. E., Baltay, A. S., Bunn, J. J., Cochran, E. S., Kilb, 
D. L., ... & Kodera, Y. (2022). Real‐time earthquake detection and alerting 
behavior of PLUM ground‐motion‐based early warning in the United 
States. Bulletin of the Seismological Society of America, 112(5), 2668-2688.

• Ghahari, S. F., Baltay, A., Çelebi, M., Parker, G. A., McGuire, J. J., & Taciroglu, 
E. (2022). Earthquake Early Warning for Estimating Floor Shaking Levels of 
Tall Buildings. Bulletin of the Seismological Society of America, 112(2), 820-
849.
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Contact Information

www.ShakeAlert.org @USGS_ShakeAlert

Dr. Renate Hartog
jrhartog@uw.edu

@PNSN1

www.pnsn.org

mailto:jrhartog@uw.edu
http://www.pnsn.org/

	Evaluating ShakeAlert™ performance in the Cascadia subduction zone region
	ANSS Earthquake situational awareness products
	Slide Number 3
	System Overview
	We evaluated the accuracy of the ground motion contour product
	Slide Number 6
	Slide Number 7
	Intraslab Events �How bad is it that we assume a fixed shallow depth?
	Slide Number 9
	Alert Accuracy by MMI level
	Slide Number 11
	Conclusion for PNW intraslab events
	Megathrust events
	Slide Number 14
	Slide Number 15
	Using higher MMI level contours leads to more late and missed alerts
	Population based assessment
	Slide Number 18
	Coming soon to ShakeAlert?
	Slide Number 20
	Slide Number 21
	Contact Information

