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Overview
• Jan 7: a magnitude 6.4 earthquake struck off SW 

Puerto Rico at 4:24 am local time.


• At least one direct fatality (plus 3 heart attacks).


• Economic damage likely in the billions USD.


• Thousands still in tent communities as of 
February 27 experiencing daily aftershocks.
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• Oblique strike-slip faulting.


• Very little historical seismicity in the region.


• Most activity just offshore, with maybe some slip 
apparent on the Punta Montalva fault.



• USGS issues aftershock forecasts after all M5.0 
and larger earthquakes in the US.


• First forecast delivered within 30 minutes.


• Initial forecast is based on past sequences in this 
tectonic setting (average behavior and typical 
range).


• Forecast is updated frequently, observed 
aftershock are used to tune the forecast.

Aftershock forecast



Aftershock forecast



January	29
12/29 01/05 01/12 01/19 01/26 02/02 02/09 02/16 02/23 03/01
2.5

3

3.5

4

4.5

5

5.5

6

6.5

Forecast timeline

forecast #1 (R&J) forecast #2

forecast #3
forecast #4

(ETAS)

Scenarios Infographic

Duration report

January	24



• Default forecast model is “Reasenberg and Jones” (1989) — runs automatically, but can only handle 
typical mainshock-aftershock sequences, needs to be reset after each large aftershock.


• Switched to “Epidemic-Type Aftershock Sequence” model after M5.9 aftershock on January 11th. — 
considers combined aftershocks from multiple large earthquakes, but not set up to run automatically.
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• The one-week chance of a M6+ was 2% at the time 
of the Jan 7th M6.4 mainshock.

• The M6.4 mainshock (and the sequence overall) has been unusually 
productive.

• In the top 2.3%* of the last 2700 recorded M6+ 
earthquakes worldwide

*(ranked according to # of aftershocks within 1.5 magnitude 
units of the mainshock, in the first 25 days)

• 9 magnitude 5+ aftershocks so far 
(Ridgecrest M7.1 triggered only 4)



Forecast communication
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Duration report
• FEMA requests information on how 

long earthquakes are likely to persist.


• “Duration Report” based on 10-year 
forecast extrapolation.


• Published in English and Spanish.


• Briefed PR Government and 
Emergency Managers on Jan 29th.


• As of Jan 17th:


• Yearly chance of M5 will remain above 50% 
for 3 – 10 years 


• Chance of M6 will remain above 25% for 
3 months – 3 years


• Chance of M7 will remain above 5% for 1 –
 10 months



Forecast performance
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Conclusion
• The 2019-2020 Southwestern Puerto Rico aftershock sequence has been particularly productive.


• USGS issued first forecast 30 minutes after the Dec. 29th M5, has been updating the forecast regularly 
since.


• Forecast communicated via the USGS website, press releases, social media, infographics, and an 
Open-File Report.


• Chance of further aftershocks remains high, but sequence may be decaying faster than anticipated. 


