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Subduction Interface Characterisation Project (1)

➢ Characterises 40 subduction zones (79 segments)

➢ Approximately 55,000 km of subduction interfaces 

➢ Primary purpose is for generating earthquake 

event sets for inclusion in earthquake hazard and 

risk models

➢ Primarily based on published research  

(supplemented by the expertise of the project 

team)

➢ Acknowledges that the historical data period is 

too short to provide a good basis for parameter 

estimation (in most cases)
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Subduction Interface Characterisation Project (2)

➢ Takes a pragmatic approach that uses as much 

available knowledge as is possible, in a way that 

is neither too conservative nor too optimistic

➢ Includes an estimate of uncertainties (giving 

preferred, max and min values where possible)

➢ Geometry of the subduction zones is based on 

SLAB1.0 (Hayes et al., 2012) derived from 

earthquake hypocentres

➢ Uses robust plate models build from GPS data 

where possible for plate velocities
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Subduction Interface Characterisation Project (3)

➢ If good published values are available these are 

used, otherwise default values based on global 

averages are used

➢ Defines 16 (well defined) parameters for each 

subduction zone or segment

➢ The project only considers the parameters 

associated with the plate interface itself , not 

seismicity within the down-going plate or 

overriding plate (so excludes “outer rise” events)
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Subduction Interface Characterisation Project (4)

➢ Considering the possible magnitude range for a 

zone/segment, the largest historical event is used 

for the minimum value, and length scaling is used 

for the maximum possible magnitude

➢ If the zone/segment size indicates a magnitude of 

greater than 9.6 Mw, this maximum (considered 

the maximum possible anywhere) is used

➢ If 9.6 Mw is used for the maximum, then for 

hazard purposes the value should “float” along 

the whole zone (Parsons et al., 2012)

➢ The preferred maximum magnitude is usually 

taken to be the average of the max and min above
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Features of GEM Subduction Zone Data (1)

➢ Subduction segment lengths range from 229 to 

6536

➢ Dips vary from 6 to 28 deg

➢ Widths vary from 40 to 240 km

➢ Preferred max magnitudes vary from 7.8 to 9.6 Mw

➢ 10 of the 79 zones or segments are probably 

capable of Mw 9.6

➢ A further 36 of the 79 zones/segments are 

probably capable of 9.0 to 9.5 Mw

➢ This indicates that around 50% of subduction 

zones are capable of > 9.0 Mw
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Features of GEM Subduction Zone Data (2)

➢ There is a clear positive correlation (0.8) between 

magnitude and area 

➢ And a weak positive correlation (0.51) magnitude 

and coupling coefficient

➢ There does not seem to be much correlation 

(0.28) between maximum magnitude and average 

velocity across the plate interface

➢ There is poor correlation (0.27) between coupling 

coefficient and area 
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Zone Relative 

Velocity

(mm/year)

Length

(km)

Width

(km)

Coupling

coefficient

Mmax b-value

New 

Britain 

Trench
49-160 660 65 (35-99) 0.7 (0.6-0.8) 8.4 (8.0-8.8) 0.9 (0.6 -1.2)

Solomons 

Trench
88-91 1460 72 (53-129) 0.7 (0.6-0.8) 8.7 (8.1-9.3) 0.9 (0.6 -1.2)

New 

Hebrides 

(Vanuatu)

Trench

46-95 1923 51 (33-74) 0.5 (0.3-0.7) 8.3 (8-9.3) 0.9 (0.6 -1.2)
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GEM Subduction Interface: Conclusions

➢ The GEM subduction interface project provides a 

globally consistent method of characterising 

subduction zones

➢ Its primary purpose is for generating earthquake 

event sets for inclusion in earthquake hazard and 

risk models

➢ However, it can also be used to identify 

subduction thrust regions with high tsunami 

potential

➢ The GEM database could be used as a starting 

point to explore the necessary characterisation of 

significant threats in the region of interest
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SLAB 2

Slab 2 is a comprehensive subduction zone geometry 

model (Hayes, et al., 2022). 

Subduction zones are home to the most seismically active 

faults on the planet. The shallow megathrust interfaces of 

subduction zones host Earth’s largest earthquakes and are 

likely the only faults capable of magnitude 9+ ruptures. 

Despite these facts, our knowledge of subduction zone 

geometry—which likely plays a key role in determining the 

spatial extent and ultimately the size of subduction zone 

earthquakes—is incomplete. We calculated the three-

dimensional geometries of all seismically active global 

subduction zones. The resulting model, called Slab2, 

provides a uniform geometrical analysis of all currently 

subducting slabs.
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