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Subduction modelling for PSHA: GEM experiences in Latin America 

Modelling subduction earthquakes 
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Challenges in modelling subduction zones for PSHA  
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Chapter 4. Estimation / constrain of some parameters for the construction of PSHA
model in South America. 109

Figure 4.2: Schematic diagram of the geometry and extent of the subducting slabs
proposed by Pennington et al. [1979]. Nazca Plate subducts eastward at 50◦ dip (Bu-
caramanga Slab), resulting in active volcanoes marked by triangles in the Figure. The
Caribbean Plate subducts southeastward at 17◦ (flat-slab subduction), and active vol-
canoes have not developed. Left figure taken from Zarifi and Havskov [2003], right

figures from Yeats [2012].

Special effort was made in the definition of the geometry of the sources, which was con-

ceived to represent as accurate as possible based on the data availability, the distribution

of seismic activity, using a three-dimensional and continuous representation of the slab,

and delimiting the interplate and inslab zones and the ruptures characteristics of the

earthquakes, which need to be defined to estimate the hazard. In this way, a represen-

tation of the slab extension and structure is provided, guaranteeing that can be use to

estimate hazard.

First-order information to constrain the geometry included: hypocentral distribution

of earthquakes and their focal mechanisms, thermal models, rupture extension of large

earthquakes and topographic features affecting presence in the subducting plate.

All the sources are modelled with a three-dimensional geometry representing the inter-

face and the downgoing slab. The interplate sources are modelled as complex faults,

whereas the inslab zones are modelled using point sources distributed in volumes.

Complex faults refers to parametric representation of sources, their geometry is defined

by lines or edges (see Figure 4.20), composed of points with coordinates (defined by

Yeats	(2012)	



Modelling subduction earthquakes 

Current approaches  
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Current approaches  
–  Interface: the ruptures are modelled as 3D surfaces 

placed on a 3D surface describing the geometry of 
the fault plane (e.g. USGS, GEM, SHARE) 

–  In-slab: the ruptures are modelled:  
•  Using a smoothing process of past seismicity for 

various depth intervals (e.g. USGS) 
•  Using volumes of seismicity (e.g. GEM, Ecuador, 

SHARE, RESIS) 
–  Characterisation of earthquake occurrence 

considers various information including: past 
seismicity, tectonics, paleoseismicity 
•  GR model [floating ruptures] 
•  Characteristic model 



Interface: along-dip constraints 



Defining the top of the slab 



Modelling subduction earthquakes 

GEM experiences in Latin America 
SARA project 



The SARA project 

–  Funded by SwissRE 
Foundation  

–  Duration: 2013-2015 
–  More than 20 local 

institutions involved 
–  Local experts led 

components/tasks  

“South America integrated Risk Assessment ” 



Modelling subduction [slab-geometry] 

Heuret et al., 2011 

Zonation proposed by:  
§  GEM Hazard team 
§  IUSS Phd student 

Syracuse	et	al.	(2010)		(http://equake-rc.info/)	

Interface
Rodriguez-Abreu	L.E.	(2016).	Characterization	of	subduction	source	models	for	probabilistic	seismic	hazard	analysis	(PSHA).	
Thesis	submited	in	partial	fulfillment	of	the	requirements	for	the	Degree	of	Doctor	of	Philosophy	in	Engineering	
Seismology.	IUSS,	Pavia,	Italy,	April	2016.	



Second order 
information 

4. Volcanoes database 

5. Crustal thickness 

6 and 7. Bathymetry and 

topography features 

(Fracture zones and sea 

mounts) 

4 5 

6 

http://volcano.si.edu/  Van der Meijde et al., 2013 

ETOPO1 

7 

 Matthews et al. 2011 

Modelling subduction [slab-geometry] 



Lower limit 
interplate 

Modelling subduction [slab-geometry] 
In-slab



Modelling subduction [slab-geometry] 

In-slab



1.  Extension of previous large 
earthquakes, Mw ≥ 8.0. 

2.  Topographic heights subducting 
beneath the South American Plate 
(Carena, 2011) 

3.  The volcanic gaps related to a flattening 
of the subduction zone and changes in 
the angle of subduction. 

Segmentation	

Interface 
model

Modelling subduction [interface segmentation] 

(M ≥ 7) across South America and highlights the damaging
earthquakes described above. A probabilistic seismic hazard
analysis can be incorporated into building codes to ensure that
strong ground shaking provisions are considered in design
procedures for seismically active areas. Seismic procedures
require stronger buildings in places where earthquakes are
common to increase seismic safety, while conserving resour-
ces in places where earthquakes are infrequent.

Seismic hazard assessments forecast the potential earth-
quake locations, earthquake rates, and ground-shaking levels
and are used as input data for risk assessments and seismic
design criteria. Typically, the earthquake source models are
based on Poisson statistics that are time invariant, but time-
dependent models can also be generated when the date of
the most recent earthquake is known or inferred on individual
seismic sources. Earthquake rates and locations can be as-
sessed using the geologic or geodetic-based fault-slip rates or
paleoseismic rates of large earthquakes interpreted from fault-
trenching studies. A seismicity catalog provides another
dataset used to forecast future earthquakes. Seismicity-based
models rely on the assumption that small-to-moderate size
earthquakes are located where future large earthquakes are

more likely to occur. These seismicity-based models are more
robust in places with intense seismicity; however, in low-seis-
micity areas the models account for hazard where moderate-
size events have occurred in the past or across a zone where
seismicity and tectonic characteristics are similar. To develop
such models, seismicity (1964–2013) withM ≥ 5 is smoothed
spatially to calculate earthquake productivity levels over a
gridded area. For both fault- and seismicity-based models,
we apply a doubly truncated Gutenberg and Richter (1944)
magnitude–frequency distribution to estimate the rates of dif-
ferent sizes of earthquakes. The distribution starts at a mini-
mum earthquake magnitude (Mmin) that is known to cause
building damage and terminates at a maximum magnitude
(Mmax) that is thought to be the largest earthquake that can
affect the region. This Mmax is obtained from global observa-
tions of the largest earthquakes in analogous tectonic regions
or a magnitude consistent with the size of the largest historical
regional earthquake along with additional consideration of un-
certainties. Ground-shaking hazard is assessed by applying
ground-motion models (GMMs) for different types of shaking
(e.g., peak ground acceleration [PGA] and spectral accelera-
tion [SA]), which are developed from strong-motion data and
numerical modeling. The hazard analysis results in hazard
curves that show the probability or rate of exceeding various
ground-motion levels.

In June 2016, the United States Agency for International
Developments Office of U.S. Foreign Disaster Assistance
sponsored a USGS-University of Chile workshop (in Coast
Rica) in which 24 scientists from 17 countries across South
America, Central America, and the Caribbean evaluated
available hazard models, assessed the need for future seismic
hazard and risk assessments, and discussed products that
would be most useful in mitigating future earthquake dam-
age and loss. Attendees indicated that they would appreciate
international cooperation in developing continental-based
hazard maps but emphasized that scientists from each coun-
try should be responsible for developing maps and hazard
products for national and local government use. They also
suggested that additional training and hazard-based work-
shops would help standardize methodologies and reduce bor-
der discrepancies. This suggestion relates to one of the most
challenging issues in hazard assessment: developing standard-
ized and harmonized datasets across regions and borders that
can be applied consistently in assessing hazard. The science
community should encourage studies and projects that pro-
mote this standardization. Attendees agreed that improved
hazard assessment and seismic monitoring would also pro-
mote cooperation among scientists. In addition, they provided
specific advice for improving the hazard and risk models. This
information was considered in updating the USGS hazard,
exposure, risk, and design maps described here.

In this article, we present a new continental scale seismic
hazard assessment for South America developed by the
USGS using the latest seismicity, fault, ground-motion data,
and new methodologies applied in the USGS NSHMs. We
use this hazard model to assess the PAGER risk assessments
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Figure 1. Modeled subduction interface zones 1–5, craton-
South America Plate, circles depict large earthquakes (M ≥ 7) since
1900, significant earthquakes labeled by date. Five cities where
deaggregations were calculated are identified. The color version
of this figure is available only in the electronic edition.

782 M. D. Petersen, S. C. Harmsen, K. S. Jaiswal, K. S. Rukstales, N. Luco, K. M. Haller, C. S. Mueller, and A. M. Shumway

Petersen	et	al.	(2018)	
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Modelling subduction [in-slab segmentation] 



“Complex” refers to faults that can 
be more irregular in shape, e.g.: 
•  Changes in dip angle 
•  Non-parallel upper, intermediate 

and lower edges 
•  Widening/narrowing of the fault 

with depth 

Ruptures are still able to “float” , 
but small perturbations in aspect 
ratio and area can occur depending 
on the location of the rupture on the 
fault 

“Complex” Fault Source

Modelling subduction [interface sources] 



Point sources distributed in 
3D volume, following the slab 
geometry  
-  Changes in dip angle 
-  The finite ruptures are 

generated with the 
centroids anchored to the 
nucleation points 

-  The finite ruptures are 
constrained on both their 
spatial extent and their 
orientation  

In-slab  Sources
Peru	-		Chile	segment	

Modelling subduction [in-slab sources] 



Earthquake occurrence and Mmax   
– MFD: Double Truncated GR 
– Characterization of occurrence 

• Using past seismicity (instrumental, 
historical and paleo-seismicity) 

• (future versions) Using information from 
tectonics and geodesy  

– Mmax: based on global datasets and 
constrained by Strasser et al. (2010) 



Modelling subduction earthquakes 

GEM experiences in Latin America 
CCARA project 



The CCARA project 

–  Funded by USAID 
–  Duration: 2016 – 2018 

Assessing and Mitigating Earthquake Risk in the 
Caribbean and Central America (CCARA) 

Main goals: 
To develop capacity in the region of Central America and 
the Caribbean for earthquake risk assessment by 
leveraging GEM tools and resources, to enhance the 
understanding of earthquake risk, and to bridge the gap 
between risk assessment and disaster risk reduction. 



OpenQuake 
Catalogue Toolkit 

OpenQuake Hazard 
Modeller’s Toolkit 

OpenQuake Ground 
Motion Toolkit  

OpenQuake Risk 
Modeller’s Toolkit 

OpenQuake 
Platform 

OpenQuake engine 

OpenQuake IRMT 
QGIS plugin 

OpenQuake 
Subduction Toolkit 

OpenQuake  
Model Building Toolkit 

https://github.com/GEMScienceTools	
https://github.com/gem	



Subduction Modelling 

Workflow to define and characterize the sources: 

–  Definition of [2.5D] geometry of the whole slab 

•  Creation of interface and in-slab source 

geometry 

–  Tectonic regionalization of the catalogue 

–  Characterization of sources 
 



Modelling subduction earthquakes 

Building the geometry 



Defining the geometry of the slab 

The definition of the slab geometry mostly consists on 
the delineation of the surface representing the top of the 
slab.  
The procedure starts with the definition of a number of 
cross-sections [along the subduction trench]… 



Subduction geometry: top of the slab 

SLAB	1.0				-	blue	line	
CRUST	1.0	-	blue	dashed	line	
LITHO			1.0	-	orange	dashed	line	
Topo-bathy	–	green	line		



Defining the geometry of the slab [cont.] 

… and the definition [manually] of a curve describing the 
contact between the slab and the overriding plate. 

2017/09/07	23:49:18	M:	8.2	Lat:	14.85	Lon:-94.11	Dep:58km	

SLAB	1.0				-	blue	line	
CRUST	1.0	-	blue	dashed	line	
LITHO			1.0	-	orange	dashed	line		



Subduction geometry: top of the slab 

SLAB	1.0,	2.0	-	dark	blue	lines	
SLAB	curve	created	manually	–	black	line	
CRUST	1.0	-	blue	dashed	line	
LITHO			1.0	-	orange	dashed	line	
Topo-bathy	–	green	line		



Results: Central America + Mexico 

Mexico 

Panama 



Results: Lesser Antilles 

South North 



Results: Puerto Rico - Hispaniola 

East  West 



Modelling subduction earthquakes 

Creating interface and in-slab geometry 
Segmentation 



Interface: along-dip constraints 
In the literature [and psha models] interface is 
generally constrained between 15 and 50 km (e.g. 
Lay et al., 2012) 
 
 
 
 
 
 
 
 
 
 
 

Affected by uncertainty (e.g. Petersen et al. 2014) 
 
 
  

 99 

In the December 2011 workshop, participants had favorable views of procedures that used 
modeling of GPS and uplift data to constrain the interseismic locking on the Cascadia subduction zone. 
Participants also wanted to use the top of the tremor zone as one model for the location of the down-dip 
edge of rupture. There were suggestions from participants to give low weight to a model with the down-
dip edge at the midpoint of the tremor zone. We have not implemented this suggestion. 

For the March 2012 workshop, we presented a logic tree based on three branches (fig. 62): (1) 
the average of the 1 centimeter per year (cm/yr) locking contours from McCaffrey and others (written 
commun., 2012) and Schmidt and others (written commun., 2012), based on modeling GPS and uplift 
data and applying a down-dip tapering function derived in Wang and others (2003); (2) the top of 
tremor zone based on the compilation of Gomberg and others (2010) and Aaron Wech from 
http://tunk.ess.washington.edu/map_display/ (Pat McCrory and Luke Blair, written commun., 2012), 
and (3) the base of the locked zone from Flück and others (1997), based on thermal modeling and uplift 
data. Figure 61 shows a map with these possibilities. 

 
 

 
 

Figure 62. Logic tree for down-dip edge of rupture zones of great Cascadia earthquakes. Assigned branch weight 
shown in parentheses. 

 
 
The March 2012 workshop participants clearly stated that the 1-cm/yr locking contour was a 

reasonable center of mass of opinion for the location of the down-dip edge. This depth corresponds to 
the location on the fault plane with a coupling factor of approximately 0.25. Given the observation that 
the down-dip portion of the rupture zone of the 2011 Mw9.0 Tohoku earthquake that generated 
significant strong ground motions had a coseismic slip much lower than the peak slip determined for the 
rupture (Frankel, 2013), workshop participants thought that using the 1-cm/yr locking contour (about 25 
percent locking) for the consensus estimate of the downdip edge was a reasonable strategy. 

The March 2012 workshop participants did not have a consensus on the model to use for the 
most seaward logic-tree branch. Participants did express the view that applying the base of the Flück 
and others (1997) locked zone was too far seaward. As an interim solution, we propose the seaward 
branch to be located at the midpoint of the base of the locked zone from the updated equivalent of Flück 
and others (1997) and the 1-cm/yr locking contour from the recent GPS and uplift modeling. 

The logic tree for the down-dip edge is shown in figure 62. We assigned weights of 0.5, 0.3, and 
0.2, respectively, to the 1-cm/yr locking contour determined from GPS and uplift modeling, the top of 
nonvolcanic tremor, and the midpoint between the base of the fully locked zone and the 1-cm/yr contour 
(fig. 61). 

Magnitude-Frequency Distribution and Along Strike Earthquake Rate 
Figure 63 presents a summary logic tree that combines the rate logic trees (fig. 58), the down-dip 

edge logic tree (fig. 62), and magnitude scaling and ground motion model choices. Note that the three 

1. a magnitude Mw ≥5:0, because smaller events are likely
to be less well resolved in the inversions;

2. the number of subfaults in down-dip or along-strike are
larger than three to allow computing effective source
dimensions (see the Data Processing section); and

3. when, for the same event, multiple rupture models are
produced by the same author(s), we use its latest version.

Figure 1 depicts the distributions of the selected rupture
models in terms of slip-centroid depth, fault-dip, and average
rake angles. We use the centroid depth of the slip distribution
(as a measure of effective rupture depth) to overcome the
lack of hypocentral locations in inversions of geodetic data.
This initial selection comprises 268 rupture models from 142
earthquakes that we further examine in terms of different
faulting regimes.

Earthquake source-scaling properties are found to depend
on the seismotectonic regime and faulting style (see Stirling
et al., 2013). Therefore, we group rupture models according
to the faulting styles. We broadly classify seismotectonic
regimes as either continental, oceanic, or subduction zones.

Figure 1 shows that the tectonic regime largely controls the
distributions of rupture depth and fault dip. For continental
earthquakes, the slip centroids are well confined within a
depth of 20 km. On the other hand, earthquakes in subduction
zones can occur at significant depths. Subduction-interface
events occur within a depth of 50 km, whereas intraslab
(or in-slab) events can be observed at depths over 100 km.
Furthermore, we find that the average fault-dip angles δ are
correlated with average rake angles, transitioning from
steeper to shallower from strike-slip (δ ∼ 70°–90°) to nor-
mal-faulting (δ ∼ 50°–60°) to shallow crustal reverse-faulting
(δ∼40°–50°) and finally to subduction-interface (δ∼10°–30°)
events.

In continental and oceanic crust, earthquakes occur
within the tectonic plate (intraplate) or at the interface be-
tween two tectonic plates (interplate). Intraplate events
can be located either at the margins or interiors of the tectonic
plates (Scholz et al., 1986). In the present dataset, intraplate
events at active plate margins, mostly those in western North
America and inland Japan, dominate the continental reverse-
faulting events. The source-scaling properties of events in
stable continental regions (SCRs) are reported to be different
from interplate as well as intraplate events (e.g., Johnston
and Kanter, 1990; Leonard, 2014). However, we have only
six events associated with SCR and therefore exclude SCR
events from our analysis.

For reverse-faulting earthquakes, we distinguish
between shallow crustal and subduction-interface events. We
classify the 2015 Gorkha earthquake as a continental subduc-
tion event, owing to its rupture characteristics (e.g., Goda
et al., 2016). Figure 2 illustrates the different dip-slip regimes
in an oceanic–continental subduction zone. These include
continental, back-arc and subduction-interface thrust faults,
and outer-rise and subduction in-slab normal faults. They
differ from each other in terms of their associated tectonic
loading mechanisms, as well as in the dominating material
properties. For the analysis, we do not differentiate
continental and shallow back-arc thrust faulting but group
them as reverse-faulting (shallow crustal) events. However,

Figure 1. The distribution of slip-centroid depth, average rake
angles, average fault dip, and magnitudes in the present dataset. The
plots include, if available, multiple models for the same event. Two
models for the 2013 Okhotsk Sea earthquake, a shallow-dip normal-
faulting event with slip-centroid depth >600 km are not depicted.
A few exceptional events are annotated. The color version of this
figure is available only in the electronic edition.

Figure 2. A schematic diagram depicting different dip-slip re-
gimes in a oceanic–continental subduction-collision zone. These
dip-slip regimes differ from each other in terms of associated active
tectonic loading and material properties. The color version of this
figure is available only in the electronic edition.

New Empirical Earthquake Source-Scaling Laws 2227

Thingbaijam and Mai (2017,  BSSA) 
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Subduction interface: along strike constraints 

-  Topography of subducted plate (e.g. Geersen et al., 
2015 for the Iquique earthquake; Carena,  2011) 

-  Low coupling regions (Scholz and Campos, 2012) 
-  Paleotsunami + turbidites information (Petersen et 

al., 2014) 
 
  

-  Past ruptures 
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South North 
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South 
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Modelling subduction earthquakes 

Tectonic regionalization of seismicity 



Regionalization of seismicity 

The concept of regionalization already appeared in the 
scientific literature and used in PSHA.  
For example: 
-  In PSHA, the use of specific GMPEs for groups of 

sources in a hazard input model often presuppose the 
existence of an underlying regionalisation. 

-  The USGS Shakemap system uses an automated 
classification process (Garcia et al., 2012) for 
assigning to each event proper ground-motion 
prediction equations. 



Some schemes available: 
-  Garcia et al. (2012)  
 
 
  

Figure 4. Continued.
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Regionalization of seismicity 



Some schemes available: 
-  Zhao et al. (2015) 
 
 
 
  

a depth of 31 km because this depth is the interface depth in
Slab1.0 at the epicenter. Using this hypocenter location, we
found a significant increase in the maximum log likelihood.

Conclusions

We compared the hypocentral locations from the JMA,
ISC-EHB, and NEIC catalogs. For the earthquakes since
2005, JMA locations with high precision levels have rela-
tively small estimation errors and are very consistent with
those from ISC-EHB catalog for events that yield strong-
motion records suitable for developing GMPEs for Japan.
The depth correlations between JMA and NEIC and between
NEIC and ISC-EHB catalogs are moderately poor. The NEIC
catalog appears to contain many events with a fixed depth of
10 or 33 km. The hypocentral depth shifts (i.e., the depth
differences in two catalogs for the same event) are consid-
erable, with some differences of tens of kilometers. Those
events during 2005–2008 that yielded strong-motion records
suitable for developing GMPEs have the smallest average
depth shifts of 3.5 km between JMA and ISC-EHB catalogs.
The epicentral locations among different catalogs also vary
considerably, and the distance shift (the distance between
two epicenters specified for the same event in two catalogs)
can be larger than 30 km. These inconsistent hypocentral lo-
cations may lead to a large uncertainty in the classification of
earthquakes into tectonic categories of shallow crustal, upper
mantle, subduction interface, and subduction slab events.

Four classification schemes were designed and tested by
comparing the maximum log likelihoods from four sets of
GMPEs. The following classification scheme appears to give
the best results and is recommended:

1. For events up to the end of 2004, ISC-EHB locations can
be used. For events after 2004, the catalog preference is
(a) JMA locations with high-precision level, (b) ISC-
EHB locations, and (c) NEIC locations if the depth is
not fixed at a specified value.

2. The geometry model from Slab1.0 by Hayes et al. (2012)
can be used.

3. Events that have a reverse-faulting mechanism, a depth
within !5 km from the subduction interface, a depth
<50 km, and the dip angle for one of the nodal planes
within!15° from the interface dip angle can be classified
as subduction interface earthquakes.

4. Events that are above the subduction interface, not clas-
sified as interface earthquakes, and have a depth of 25 km
or less can be classified as shallow crustal earthquakes.

5. Events that are above the subduction interface but not
shallow crustal events can be classified as upper-mantle
events.

6. Events that are not in any of the groups specified above
are subduction slab earthquakes.

The recommended classification scheme leads to the
highest maximum log likelihood among the tested schemes

but leads to relatively little reduction in the model standard
deviations of the GMPEs.

The earthquake categories assigned in this article do not
guarantee that all events are correctly classified, and the
goodness-of-fit parameter used in the present study may
not be affected if a small number of events are misclassified.

Data and Resources

The strong-motion records are from K-Net and KiK-net,
administered by the National Research Institute for Earth
Science and Disaster Prevention of Japan. A small number
of records are from the Port and Airport (Port and Harbour)
Research Institute. National Research Institute for Earth Sci-
ence and Disaster Prevention (NIED) catalog is available
from http://www.fnet.bosai.go.jp/ (last accessed July 2015).
Japan Meteorological Agency (JMA) catalogs are available
from http://www.hinet.bosai.go.jp/REGS/JMA/ (last accessed
July 2015). The National Earthquake Information Center
(NEIC) catalog can be found at http://earthquake.usgs.gov/
data/pde.php (last accessed July 2015). Information about
Slab1.0 can be found at http://earthquake.usgs.gov/research/
data/slab/map/ (last accessed July 2015).
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Similar to Garcia 
et al. (2012) 

Regionalization of seismicity 



Mexico 
Panama 

Lesser Antilles 

We	 implemented	 a	 methodology	 similar	 (but	 simpler)	 to	 the	 one	
used	in	the	Shakemap	system	(Garcia	et	al.,	2012)	

Regionalization of seismicity 



Modelling subduction earthquakes 

Earthquake occurrence 
Ruptures  



Interface and In-slab 

–  MFD: Double Truncated GR (in future versions we 
will also consider combinations of characteristic and 
GR distribution)  

–  Characterization of occurrence 
•  Using past seismicity (instrumental, historical and paleo-

seismicity) for interface 
•  Using past seismicity (instrumental) for in-slab 
•  (future versions) Using information from tectonics and 

geodesy  

–  Mmax: based on global datasets, local information 
and constrained by a magnitude-scaling relation 
(Strasser 2010) 



Interface ruptures 

<faultTopEdge> 
 … 

</faultTopEdge> 

<faultBottomEdge> 
 … 

</faultBottomEdge> 

<intermediateEdge> 
 … 

</intermediateEdge> 



Subduction Inslab ruptures: CAM 

  
Mexico	

Panama	

-  The ruptures are constrained by the limits of the slab 
-  Two preferred dip values are used [ 45 and 135 degrees] 
-  Diverse aspect ratios are used, but unrealistic or no physical ruptures are excluded 
-  A magnitude-scaling relation (e.g. Strasser et al.,2010) constrains the dimension of 

the ruptures 



Subduction modelling for PSHA: GEM experiences in Latin America 

Pending issues and challenges 



What we know vs. What we don’t know 
-  How to consider an uneven distribution of seismicity within the 

slab? 
-  How should the hypocentres be distributed within the rupture 

planes? 
-  How to treat the lateral limits of the slab – how far can 

ruptures propagate? 
-  How to incorporate more epistemic uncertainties on physical 

properties of the subducting slab? 
-  Explore physical relationship between interface and in-slab 

segmentation? 
-  How to reconcile seismicity and tectonic information in the 

characterization of the earthquake occurrence (e.g. plate 
convergence, coupling?) 

 



Where Next? 

Improve the GEM methodology in order to: 
-  provide more capability and flexibility to hazard modellers 

-  more epistemic uncertainties can be incorporated  

-  incorporate as much of the known physics of a given 
subduction zone as possible (e.g. Slab2.0) 

-  to be aware of the modelling implications (more testing) 

Hazard modellers need to start to incorporate more subduction 
physics into the current approaches 
Issues such as limits on rupture scaling and aspect ratio need to be 
explored and tested 

 

  
 



Gracias	
Thank	you	



Please attribute to the GEM Foundation with a link to  
www.globalquakemodel.org 
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