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NEPEC provides advice to the USGS Earthquake Hazards Program on earth-
quake predictions, time-dependent forecasting, and related research. The 
Council’s recommendations support the USGS’s responsibility under NEHRP 
to assess earthquake risks, improve earthquake forecasts, and issue timely 
earthquake alerts and warnings. Its members are experts in scientific disci-
plines that bear on earthquake prediction, forecasting natural hazards, or 
public and stakeholder response to such forecasts. 

NEPEC may be convened either to provide rapid advice during a seismic se-
quence or other rapidly evolving situations, to evaluate specific predictions, 
forecasting methods, or lines of related research, or to develop recommen-
dations on other topics brought by the USGS.  

NEPEC may invite outside experts to brief the council, or convene work-
shops to explore a subject area. NEPEC sub-groups may be formed to com-
pile information, conduct research, draft documents, or prepare recommen-
dations on specific topics. 

When focused on issues relevant to California, NEPEC coordinates with the 
California Earthquake Prediction Evaluation Council (CEPEC), which is man-
aged by CGS and reports to the CA Office of Emergency Services (Cal OES).

In the 48 years since its formation, NEPEC has examined a wide swath of 
topics including the “Palmdale bulge,” the Parkfield Prediction Experiment, 
special fault study areas, statistical forecasting models, the testing and 
evaluation of predictions, and the communication of forecasts to the public. 
It has also evaluated specific predictions and prediction methods. 

NEPEC Recommendations

Current areas of focus for NEPEC include the use of 
machine learning and artificial intelligence techniques 
in earthquake forecasting and prediction, and devel-
opment of structured communication strategies and 
advisory frameworks, particularly for use within the 
Cascadia region. 

NEPEC is a standing subcommittee of the SESAC, a federal 
advisory committee that provides advice and guidance to the 
USGS Earthquake Hazards Program. NEPEC web site:

1988:  USGS Director’s thanks to NEPEC for their 
review of predictions made by Dr. Keilis-Borok and 
Soviet colleagues of M7.5+ earthquakes in CA and NV.

2015:  NEPEC recommendations to USGS on develop-
ment, testing, and deployment of methods for opera-
tional earthquake forecasting (OEF). 

2013:  NEPEC’s evaluation of the UCERF3 earthquake 
rupture forecast for California, focusing on the nature 
and quality of the participatory review process over-
seen by SCEC, USGS, and CGS. 

1984:  NEPEC endorsement of the Parkfield Prediction 
Experiment, and of prediction of Bakun and Lindh that 
an M6 earthquake will happen by 1988 ± 4 years.

1994:  Working group report to NEPEC evaluating the 
Parkfield Prediction Experiment and earthquake re-
search at Parkfield (USGS Circular 1116).

2016:  Recommendations fron NEPEC on proper proce-
dures for posing earthquake predictions and for test-
ing earthquake prediction methods.

Cascadia forecast messaging

AI- and ML-based prediction

NEPEC will identify strategies for communcating high-impact, 
low-probability seismic hazards in the Cascadia region, and 
develop pre-positioned advisory statements and methods to 
achieve rapid expert consensus during situations of concern. 

Japan Meteorological Agency (JMA) has a formal system for issuing “megaquake 
advisories” when a Nankai trough earthquake is considered relatively likely, and 
has done so twice following M7 quakes. Should the U.S. deploy a similar system? 
How should messaging about time-varying earthquake risk be coordinated among 
the many agencies and organizations in the multi-state/province Cascadia region?

A 2016 report by CREW recommended 
that coordinated earthquake risk com-
munication be formalized and managed 
through scientific and risk-communica-
tion committees in the Cascadia region.

A NEPEC-commissioned report exam-
ined situations, such as increased earth-
quake rates or patterns of slow slip, 
which might provide forewarnings of in-
creased megaquake probability.

There is great interest in AI- and ML-based prediction. What methods, guidelines, 
and benchmarks exist for evaluating the promise and skill of such models? 
NEPEC is assessing this topic to identify promising approaches and critical chal-
lenges, protocols for evaluating proprietary commercial models, and communica-
tion strategies to help the USGS navigate this rapidly evolving field.
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