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USGS began nation-wide aftershock forecasting in August 2018.  
Since then, we have released forecasts for over 100 mainshocks.

Aftershock forecasts for three major earthquake sequences:
• November 2018, M7.1 Anchorage, Alaska.
• July 2019, M6.4 and M7.1 Ridgecrest, California.
• January 2020, M6.4 Southwestern Puerto Rico.
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USGS Aftershock Forecast Product:

1) We release forecasts for all magnitude 5 and greater earthquakes in the US, 
including territories, except aftershocks and volcanic events.  Also some 
smaller events of interest. 

2) First forecast posted 30 minutes after mainshock, updated at 1 and 2 hours.  
Based on statistics of prior aftershock sequences in similar tectonic settings.

3) Forecast updated 6 hours after mainshock, incorporating information about 
the aftershock sequence so far.

4) Forecast continues to be updated regularly, as the aftershock rate decreases, 
and as we can incorporate more information about the ongoing sequence.



Aftershock 
forecast can be 
found on the 
USGS event 
webpage for the 
mainshock.



Forecast text 
commentary,  
intended for the 
general public 
and media.



Quantitative 
forecast in 
tables for 

technical users.



Information about 
how the forecasts 

are calculated, 
along with list of 

recent events with 
forecasts, and 

search capability.



Communication

What previous earthquake have taught us:

• People like information: tables, numbers, narratives, 

scenarios and maps. If you include all of these, you’ll 

be hitting the preferred ways of understanding by 

many different groups. 

• Many found aftershock forecasts valuable and 

comforting, even if they did not understand them well 

(Wein et al., 2015).

Build templates for initial forecast communication: 

• Consistent format and content, well-tested plain 

language.                                                                               

• Can be completed and disseminated rapidly.

• Using empathic tone and personal pronouns (“we” 

and “our”) creates a sense of connection and 

strengthens communication. 

• Identifies the scientists as warm, approachable 

individuals, and makes messages more meaningful 

(Broome, 1991).



Communication: Bombay Beach vs. Anchorage

• Before our aftershock product: During the Bombay Beach swarm in 2016, ad-hoc advisories 
were issued by the USGS and CalOES and the media used many terms to describe the 
forecasts such as probability, likelihood, chance, prediction/predict, averages, possibility, and 
forecast rather than quoting the releases (McBride et al., SRL, 2019). 

• With our aftershock product: For Anchorage the media largely quoted the content provided 
by the USGS, without changes. This provides evidence that the communication theory used 
to develop the templates was successful (Michael et al., SRL, 2019). 



Ad-hoc scenarios for 
Southwestern Puerto Rico 

sequence (modeled on scenarios 
used in New Zealand.)



Special technical reports on the expected duration of the 
aftershock sequences for Anchorage and Southwest Puerto Rico.



Infographics for 
communicating forecasts to 

the public, for Ridgecrest 
and Puerto Rico.



M7.1 Anchorage Earthquake 

• Aftershock forecast issued soon after 
the  mainshock, followed by daily 
updates that adapted to the sequence.

• Highest probability of triggering 
another large earthquake was 
immediately following the M7.1 
mainshock.  The probability then 
decayed rapidly.



M6.4 and M7.1 Ridgecrest Earthquakes 

• Aftershock forecasts issued after both 
earthquakes, followed by frequent 
updates that adapt to the sequence.

• Highest probability of triggering a large 
earthquake is immediately following 
the M6.4 and M7.1 earthquakes.  The 
probability then decays rapidly.

• Just before the magnitude 7.1 
mainshock, we had forecast a 1 in 200 
chance of a magnitude 7 or greater in 
the next week.  This is about 10,000 
times the usual probability of an 
earthquake this size near Ridgecrest.



M6.4 Southwest Puerto Rico Earthquake 

• Forecasts issued after the M5.0 and M5.8 
foreshocks, and the M6.4 mainshock, 
followed by frequent updates.

• The probability stays relatively high for a 
long time because of the high 
productivity of this sequence.

• Just before the magnitude 6.4 
mainshock, we had forecast a 2% chance 
of a magnitude 6 or greater in the next 
week.



Future Product Development

Information Type Description

Aftershock probability 
(current forecasts)

Probability (or expected number) of aftershocks of a 
given magnitude, during a given time period, within 
a given geographic region. 

Scenario aftershock 
sequences (currently 
ad-hoc)

Different scenarios of how the aftershock sequence 
could progress, with an estimate of the likelihood of 
each scenario.

Aftershock ground 
shaking maps 
(planned)

Probability of exceeding some level of ground 
shaking, during a given time period, at a given 
location.

Aftershock ground
deformation maps*

Probability of ground deformation at a given 
location due to fault offset, landslide, or 
liquefaction.

Aftershock risk & 
damage maps*

Estimates of damaged and collapsed buildings, 
infrastructure damage, casualties, economic losses.
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*Contingent on user interest and funding for product development.





Conclusions:

1) The USGS routinely releases aftershock forecasts following most M5+ 
earthquakes in the US, available on the earthquake event webpage.

2) We released forecasts for three significant recent earthquake 
sequences: Anchorage, Ridgecrest, Southwest Puerto Rico.

3) Communication template based on social science research has 
improved our forecast communication with the media and the public.

4) Ongoing work to develop new forecast products, including aftershock 
hazard maps.


