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• Modeling assumptions


• High uncertainty


• Goal: examine the high-frequency content of 
earthquakes



Dataset
• 1995-2024 (mostly) California 

earthquakes  M1


• SCEDC and NCEDC catalogs


• About 770,000 earthquakes

≥
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 (frequency index)


Compute this for all records (earthquake-
station pairs)


Observed spectra have path, site, and 
magnitude effects  do as well

log β = log AHF − log ALF

log β ≈ FI
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in two steps 
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• Positive nFI = more than average high-
frequency energy


• Negative nFI = less than average high-
frequency energy

⟹



Path, site, and magnitude corrections

Path/site

corrections

Magnitude

correction
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Parkfield, CA
Pre-2004 event Post-2004 event



Geysers, CA Average nFI  -0.22≈



Hector Mine aftershocks



Summary
• The normalized frequency index distinguishes relative differences in 

earthquake high-frequency content 


• nFI is model-independent, but is somewhat sensitive to parameter choice 


• nFI correlates with stress drop, and distinguishes spatial differences in 
earthquake source
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P-wave nFI correlates with S-wave nFI

Using 2019 Ridgecrest data 
(see Abercrombie et al. 2025)
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