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Community
Earth Models

Current Inventory

ACFM
A CGM
ACRM
ACSM
ACTM
A CVM
AUCVM:

. Community Fault Model

. Community Geodetic Model
. Community Rheology Model
. Community Stress Model

. Community Thermal Model

. Community Velocity Model

Unified Community Velocity
Model Framework

CEM Homepage | https://www.scec.org/science/cem
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CEMSs: A collaboration between scientists, IT

In 2024, SCEC awarded $2.0M as mini-grants to fund 69 projects that professionals, and the community

involved over 400 participants

Projects have concluded, and their outcomes are now available through the SCEC awards database.

Tran Huynh
| Associate Director for Science

Operations
USC/SCEC

Registration for SCEC2025 is now open! v P h | | | p J : M aeCh | | ng

Associate Director for Information
Technology

USC/SCEC

Edric Pauk

SCEC Community Earth Models = Cormrany Seatecis AT (G : Software Engineer / Web Developer
(CEMs) and Datasets : Earth surface displacement from GNSS and InSAR U S C/ S C EC

COMMUNITY EARTH MODELS

Unifying diverse data and expertise to build high-resolution models of key features of the lithosphere and asthenosphere for investigating
seismic phenomena in California and beyond.

CEMs are collaborative platforms featuring
community-contributed data, models, and \ provide velocities and time series of Earth’s surface

tools for earthquake system analysis. They SN movements. Data comes from a number of contributing " M e i I I u i S u
enable 3D visualization, data exploration, A\ researchers, institutions and analysis centers. i

sharing, and integrated modeling. X CGM HOME | EXPLORER TOOL | CGM ARCHIVE B CXM Software Eng|neer

USC/SCEC

The CGM integrates high-precision GNSS and InSAR data to
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&S CEMs and FAIR Principles

Recent efforts have focused on expanding CEMs
statewide and meeting FAIR software standards

Findable —_—I@—\-l Findable

Can | find CEMs?

Accessible Accessible

Can | download and interact with CEMs?

lnteroperable | (E#O I nteroperable
Are CEMs in a data format | can use in my workflows?

Reusable q R
Are CEMs sufficiently documented so they can be Zb eusable

used in a variety of ways?

Image from NIH
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Community Earth Models

Data Management Plan

&

——— STATEWIDE CALIFORNIA EARTHQUAKE CENTER m

Our mission is to develop and share cutting-edge earthquake system science to enhance California’s
> : resilience and to educate and inspire future scientists.

Registration for SCEC2025 is now open!

SCEC is now Statewide i LI ; Our Natural Laboratory

The Statewide California Earthq RN A [' SCEC's study area now spans the entire Pacific-North
Center builds on SCEC's legacy of N 8 'ty e 4 American plate boundary, from western Nevada to
leveraging cutting-edge research, 7 / '/‘ ; the Borderlands offshore, and from Baja California
interdisciplinary collaborations, and a 7
systems-level approach. SCEC now focuses
on the entire San Andreas Fault System
which allows us to:

Address key science questions in a
broader tectonic context,

Strengthen partnerships across y
disciplines to improve earthquake science 2o 5 Quick Links
and hazard analysis, and \
Engage a wider range of participants,
from academia and government to the

to Cape Mendocino. The extensive regional
geophysical networks and direct access to major
faults of the San Andreas Fault System opens up new
research avenues.

SCEC Business Operations
Hub for proposals, reports, profiles, & more

public. £ 5 X Southern California Earthquake Center

ABOUT SCEC | NEW BRANDING : 7L Archived website for the “Southern” Center

Eindable

Accessible

CEM homepage is linked
twice on SCEC homepage
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In 2024, SCEC awarded $2.0M as mini-grants to fund 69 projects that
involved over 400 participants

| |
Projects have concluded, and their outcomes are now available through the SCEC awards database. A C C e S S I b I e
—

Registration for SCEC2025 is now open! _Register Now . .
CEMs are easily findable and

COMMUNITY EARTH MODELS accessible via the CEM homepage

Unifying diverse data and expertise to build high-resolution models of key features of the lithosphere and asthenosphere for investigating
seismic phenomena in California and beyond.

The CEM widget automatically scrolls
through the available CEMs

SCEC Community Earth Models ARy Community Geodetic Model (CGM)
(CEMs) and Datasets AN Earth surface displacement from GNSS and InSAR

CEMs are collaborative platforms featuring The CGM integrates high-precision GNSS and InSAR data to

community-contributed data, models, and provide velocities and time series of Earth’s surface
tools for earthquake system analysis. They movements. Data comes from a number of contributing

enable 3D visualization, data exploration,
sharing, and integrated modeling. : CGM HOME | EXPLORER TOOL | CGM ARCHIVE

researchers, institutions and analysis centers.




Community Fault Model (CFM)
3D geometric representations of faults in California

CFM is an object-oriented, 3D representation of active faults in
California, including geometries, depths, and slip potential.
Explore and download data for use in fault system modeling,
seismic hazard analyses, and many other applications.

CFM HOME | EXPLORER TOOL | CFM ARCHIVE

Community Geodetic Model (CGM)

Earth surface displacement from GNSS and InSAR

The CGM integrates high-precision GNSS and InSAR data to
provide velocities and time series of Earth's surface movements.
Data comes from a number of contributing researchers,

Institutions and analysis centers.

CGM HOME | EXPLORER TOOL | CGM ARCHIVE

Community Rheology Model (CRM)
3D ductile rheology of lithosphere in California

The CRM provides a detailed, physics-based 3D model of ductile
rheology (rock flow) for Southern California's lithosphere. The
explorer provides an interface to query temperature, pressure,
and rheology data.

CRM HOME | EXPLORER TOOL | CRM ARCHIVE

Geologic Slip Rate Database (GSRD)

geologic slip rates for CA, NV, and northern Mexico

SCEC's GSRD centralizes field-derived geologic slip rates crucial for
seismic hazard estimates (e.g., NSHM), linked to relevant source
publications. As a living archive, it welcomes updates via a user

submission form.

GSRD HOME | EXPLORER TOOL

Unified Community Velocity Model (UCVM)

software for accessing seismic velocity models

A standard interface to multiple seismic velocity models that can
be used to create velocity meshes for 3D wavefield simulations.
UCVM is used by researchers working with Earth material
properties on regional or local scales.

UCVM HOME | CVM HOME | EXPLORER TOOL

Community Stress Model (CSM)
suite of stress and stressing rate models

The CSM provides estimates of stress and stressing rates for
various regions of California. The suite of models, derived using a
variety of methods and datasets, are presented on a consistent
grid.

CSM HOME | EXPLORER TOOL | CSM ARCHIVE

Community Thermal Model (CTM)
estimates of temperature and thermal properties

The CTM provides estimates of temperatures and thermal
properties of the southern California lithosphere and
asthenosphere. Currently, the CTM includes two models, each
based on different methods.

CTM HOME | EXPLORER TOOL | CTI

Precariously Balanced Rock (PBR) Database

field-derived data for PBRs in California

The database contains photographs, locations, and metadata for
PBRs, valuable for constraining seismic hazard estimates and
validating ground motion predictions. An interactive map viewer

facilitates data exploration and querying.

PBR HOME

8 Total CEMs and other datasets available in the CEM widget

Eindable

Accessible

Scroll through the CEM widget
ALinks to homepages, model
explorers, DOls

Other datasets also linked
,BGeologic Slip Rate Database
,&Precariously Balanced Rocks

Database



The UCVM Widget

Link to UCVM
software
documentation

Eindable

Unified Community Velocity Model (UCVM)

software for accessing seismic velocity models

A standard interface to multiple seismic velocity models that can =
be used to create velocity meshes for 3D wavefield simulations. C C e S S I b I e
UCVM is used by researchers working with Earth material

properties on regional or local scales.

UCVM HOME | CVM HOME | EXPLORER TOOL

Link to CVM Link to web - Reusable

homepage based tool
ACVM Expl orero
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SCEC Community SCECCVM Explorer.. 1 /1 - 100% + B & 173 3
Velocity Model Explorer
Model: sfcvm | Depth: 1 (km) | Query Points=10332
MR Bounding Box Corners: (-124.0944, 36.578) (-120.1501, 39.2376)
CVM Explorer

Web-based tools for
Community Velocity Models

CFM7.0 faults @

Plot Cities @

Select Parameter

Select Colormap

Plasma

Set Plot Range (km/s) @

Minimum 0.7799
Maximum 2.8478

What does the Explorer do?

0 Search/Query/Download

3 24 CVMs; 6 tiled models
3 Extract data in .csv format

& REPLOT

BIPNG B PDF
@ Pop Out B Close

O Intuitive Plotting Interface
3 2D horizontal slices
3 2D cross sections
3 1D profiles
3 0D point extraction

Wi ' O Plots saved in pdf/ png formats

0 No specialized software needed




Model: sfcvm | Vertical Profile Location (-122.7031, 37.2067) to (-121.1348, 38.8345)

R
&S CVM Explorer Plots

39.5° 1
Vertical Cross Section Plots
39°
Model: sfcvm | Query Points=10201 ﬁ’
A (-122.7031, 37.2067) (-121.1348, 38.8345) A’
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& More Plots

1D Vertical Profiles



