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Results: Global b-values

Results: Regional b-values
• b-value is the slope of a log-normal distribution of seismic 

events & describes the frequency of earthquake distribution
• A high b-value suggests that small mag. earthquakes dominate 

& a low b-value suggests large mag. earthquakes dominate
• This study classifies earthquake catalogs into upper plate, inter-

face, & intraslab, & calculates b-value for each resulting catalog 
for all Slab2 subduction regions

Earthquake Catalog:
• A global mb (short-period body wave) catalog from the USGS Prelim-

inary Determination of Epicenters (PDE) bulletin was collected from 
01/01/1973-12/15/2020 with a magnitude cutoff at 4.5

• While moment tensors are not determined from mb magnitudes but 
are used in classifying events, moment tensors from other magnitude 
sources (e.g., Mww, Mwr, Mwb) within the PDE catalog were taken 
when available

• This global mb catalog was broken down into Slab2 regions & run 
through a catalog separation code

Catalog Separation Code:
• A probabilistic earthquake classification scheme (following (Worden 

et al., 2005 and Thompson et al., in prep.) was devised to classify 
earthquakes into upper plate, interface, & intraslab events

• A simple ramp function (a) is used to scale probabilities between 0 
and 1, such that the total probability, P(x), is given by, 

• Probability that each earthquake was an upper plate, interface, or in-
traslab event was calculated by,

• b-value was calculated using the maximum likelihood method (Aki, 
1965; Utsu, 1965, 1966) where the magnitude of completeness was 
estimated using the procedure of Wiemer and Wyss (2000)

(x represents some variable, x1 and x2 are asso-
ciated parameters used to define the ramp, and 
p1 and p2 give the probabilities of those parame-
ters; see Table 1 for details)

Table 1

a) b)

Fig. a - Graphical repre-
sentation of the probabi-
listic ramp function
Fig. b - Cartoon of pa-
rameters & probabilities 
used in the earthquake 
classification scheme
Table 1 - Parameters 
used in the probabilistic 
ramp functions 

Not to scale

a)

a)

Fig. a - Results from running test events through catalog 
separation code (purple: flagged as mantle events) 

Fig. b - map view of separated Aleutian-Alaska catalog  
Fig. c - Cross-section view of separated catalog in (b)

Figs. a-d - b-values for 
each Slab2 subduction 
zone for non-classified & 
classified (separated) cata-
logs

Figs. e-g - b-values & good-
ness of fit for classified 
Slab2 regions

Table 2 - b-values for Slab2 
regions. * denotes b-values 
with a goodness of fit ≥ 80% 
& a minimum of 2000 
events

Table 2

• Sumatra, Kermadec, & South America meet our b-value requirements for both the 
non-classified and classified catalogs (see Table 2 caption)

• These regions were split up based on local tectonics to investigate how b-values 
vary along strike

Fig. a - b-values along the Sumatra subduction zone
Fig. b - b-values along the Kermadec subduction zone

• With a few exceptions, most subduction zones have b-values around 1.0 for both 
non-classified and classified catalogs

• Regions with large b-values occur due to a low number of events and poor good-
ness of fit

• Regional comparisons show that b-values vary spatially & with earthquake classifi-
cation, suggesting that such variations should be considered in products that use 
b-values (e.g., aftershock forecasts, seismic hazard analysis)

• Future plans include updating the earthquake catalog to use events dated to 2023, 
possibly updating parameters used in the catalog separation code, & further inves-
tigation of regional b-value variations 
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