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b N LL Ll SCEC IT/Web Team

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.

Learn More

Tran Huynh

Associate Director for Science
Operations

USC/SCEC

Scott Callaghan

Associate Director for Information
Technology

USC/SCEC

Edric Pauk

Software Engineer / Web Developer
USC/SCEC

Registration for SCEC2025 is now open!

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.

SCEC Community Earth Models o f Geologic Slip Rate Database (GSRD)
(CEMs) and Datasets ! - | geologic slip rates for CA, NV, and northern Mexico

CEMs are collaborative platforms featuring [y SCEC's GSRD centralizes field-derived geologic slip rates crucial for

community-contributed data, models, and seismic hazard estimates (e.g., NSHM), linked to relevant source

tools for earthquake system analysis. They
enable 3D visualization, data exploration,
sharing, and integrated modeling. GSRD HOME | EXPLORER TOOL

publications. As a living archive, it welcomes updates via a user

Mei-Hui Su
CXM Software Engineer
USC/SCEC

submission form.




SCEC Community Velocity Model Explorer User Guide Disclaimer Howto Cite Contact C E M EX I r r

The SCEC Community Velocity Model (CvM) Explorer allows easy access to a range of seismic velocity models using the UCVM package. The interface allows

About SCEC for downloading data in csv format and various visualization capabilities including 2D horizonal slices, 2D vertical cross sections, and 1D vertical profiles. See
About CEM the user guide for more details and usage instructions. We b—b ase d to O I S fo r
Ocrvzo Ocrv DM Upload kml/kmz Select Map Type | ESRI Topographic s .
e Community Earth Models
+ [}
Select Profile Type 2D Horizontal Slice : o Medford
Select Z Mode Depth (m) T e

Draw a rectangle (click and drag) on the map or enter coordinates below

-125 35 ‘ Nevada ’ C n n " E G O u 8 J C X g .

-118.5 40.5

- : g ey that helps users explore the
i P P
model (leaflet-based map)

Model Selected: CS 248

UCVM Abbreviation: cs248
Description: C5248 is the velocity model used for CyberShake o

) 1] 1] k
i Las Vi
Study 24.8 in Northern California. It was constructed by tiling y X U q O g C t g u V n n
together the USGS SFCVM v21.1, CCA-06, and a 1D velocity Mojave
moho.scec.org

model derived from the Sierra region of the SFCVM. The Desert
Nakata/Pitarka correction was applied to the gabbro. The

minimum Vs was 400 m/s, ...
DLusAngeles

For additional information about UCVM and included models 100 ke 3
refer to the UCVM Github homepage 100 mi Leaflet | Powered by Esri | SCEC, UC Riverside, Agua Caliente Band of Indians, City of Bakersfield, ...  £2

If you have any issues, let us
®e know!

Disclaimer: SCEC and the CEM development teams do not make any representations or warranties as to the accuracy, completeness, reliability, currency, or quality of any data
provided herein

Material Property for selected locations will appear here.
Result, Plot and Metadata will appear here.
& Download data (.csv format)
[ CVM_1757031048875 [a Plot data Horizontal Slice(vs) by Depth with CS 248

Extraction time: 17.91 sec




Community Earth Model Collaboration

SCEC CEM Developers' 9 SCEC Software & Web Tea
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Mockups

How Do We Build SCEC CEM
Tools?

SCEC Scientists (us!):
0 Organize and build data

O Write code to quality check and

visualize data
O Create mockups of web tools
0 Write documentation

SCEC IT/Web Team:

0 Build web tool
O Build homepage with input
from scientists

0 Post Zenodo archive with
SCEC products

S CZ/EC Community Velocity Model Explorer (prototype)
Tooltip Text:
The CVM Explorer hosts multiple
models. Select the model you

wish to query or visualize in this

The SCEG Community Velocity Model (CVIM) Explorer User ¢an query for material p
Cross Section plot, or Horizontal Slice plot on demand using the plotting utility tools
Each box should not pop up until

Explorer

odel, generate Elevation profile plot, Depth Profile plot,

more details and site usage instructions.

4 Select Map Type

ESRI Topagraphic

User Guide Disclaimer Contact

Profile Types Pull-Down List

the previous selection is made Ot |i§t. The model bounds will be
‘ displayed on the map.
Select Model San Francisco Bay Area Model +£2 0
+
Profile Type 2D Horizontal Slice /v— v _[Tooltip Text:
Z Mode Depth (km) + 0 Select the type of visualization

and data extraction to perform.
Draw a rectangle (click and drag) on the map or enter coordinates below

(in this order)

2D Horizontal Slice

2D Vertical Cross Section
1D Vertical Profile

. . i . Tooltip Text:
Begin Longitude Begin Latitude .
Z-values can be extracted in
End Longitude End Latitude depth for all profiles, but
elevation is only supported in 1D
Depth (km) Data Type vertical profiles.

0D Single Point Location

Reset All Extract and Plot Data

Model Selected: San Francisco Bay Area Model

Description: This is a geclogy-based model that has details thatwe
can fill in here once we get some help from the CVM team.

Model Construction Method: This is a geology-based model that
has details that we can fill in here once we get some help from the
CVM team.

Model Resolution: This model has a non-uniform spacing that
varies from xx.xx degrees to x degrees.

The text above is just an example. In general, we should model
details here, like what the model is based on, but | think we will need
to meet with the CVM team to get suggestions as to what is most
appropriate and helpful.

100 km
50 mi

aSan Francisco

Leaflet | Powered by Esri | SCEC, City of Bakersfield, City of Lincoln, CA, City of Redding GIS, City o...

ui:arson City

uID Links

& plot metadata ﬁ|e$ Do we need to provide the json file?
& csvdatafile It has no data, so | don't thinkit is useful.

@ CVM_1733803043027 & POF plot \ Hornzontal S|

elapsed time: 6.58(sec)

TChange to

Extraction time: 6.58 sec.

Change to: Download data (.csv format)
Change to: Plot data

Add a trash can icon
to remove from list

Description

® 0

| don't think these ’

are needed now.

ice(vs) by Depth with CVM-H LA Basin
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s The Community Fault Model (CFM)

What is the CFM?

Relocated seismicity from — Ef;i
updates to Hauksson (2012) and SHii

The CFM is an object-oriented, fully rae . Waldhauser (2009) + updates  mmmort

I NCSV

3D geometric representation of active k) Sty

faults in California, adjacent offshore e - ST o
) B %l I GVFA
basins, and beyond , e
‘\,, : I CRFA

h B e ixod I OoccA

Who develops the CFM? A R R < —
5 ; ¢ ‘ ETRA

: A AN e SAFS

[ PNRA
I sALT
I oCBA

\

Oblique 3D view “’s 5

of CFM 7.0
rendered using
GOCAD

Andreas John Scott
Plesch Shaw Marshall
Harvard University Appalachian
State University

N
1 year

‘H'* T —

S

1990 2000 2010 2020
200km

CFM Contact | marshallst@appstate.edu 6



mailto:marshallst@appstate.edu

4i°

a9

ar |

Fault Models Comparison

QFaults
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2D Model (traces)
Geometrically complex

2 Defined mainly by mapping
Identifies activity of faulting

2.5D Model

3 Builds on UCERF3/CFM
Geometrically smooth
Developed for hazard analyses

Full 3D Model
Geometrically complex
3 Defined by source data
Serves a variety of SCEC initiatives



(@2 VESTII-I@ User Guide How to Cite Disclaimer Contact

The SCEC Community Fault Model (CFM) includes complex, three-dimensional faults. This CFM explorer provides a simplified two-dimensional map view. It

SCEC Community Fault Model Explorer

About SCEC currently supports multiple CFM versions and allows users to view and download fault geometry data without accessing the entire CFM model archive.

About CEM Selected faults can be visualized in a basic 3D format using the "PLOT3D" button. For detailed instructions, refer to the user guide.

Choose CFM Model : [AMZHEZE0) 7.0 ALTERNATIVES 7.0 RUPTURES 6.1 PREFERRED 6.1 ALTERNATIVES 6.1 RUPTURES 5.3 PREFERRED
$ @ Search recent EQ(2000) | @ ®  Load relocated seismicity
X

Search Recent Earthquakes
Data from USGS ComCat. Results are limited to 20K events

Upload kml/kmz Select Map Type | ESRI Imagery

o= S
qirortiand i ok

Magnitude Date & Time
@® 2.5+ O Past 7 Days
O 45+ O Past 30 Days

O custom ® custom
2 2024-08-14721:38:37.659Z

2025-08-14T21:38:37.659Z

Geographic Region /'
Draw a rectangle (click and drag) on the map or enter coordinates below

-129.0751 27.0518
-109.1346 45.639

0 30000

Reset All Extract Data

Extracted data will be visible on the 2D and Plot3D options.

Wy, Hermosillo,
Data courtesy of: U.S. Geological Survey, Earthquake Hazards ) Q'i
Program, 2017. Advanced National Seismic System (ANSS)
Comprehensive Catalog of Earthquake Events and Products: Various,

A Leaflet | Powered by Esri | SCEC, Idaho State University, Montana State University, uc Riverside, A . ‘ ra
https://doi.org/10.5066/F7MS3QZH L

Last Avg Avg Area
Fault v Area v Zone v Section v Update v Strike v Dip v (km?) v

Metadata for selected faults will appear here.

CFM Explorer

Web-based tools for the
Community Fault Model

What does the Explorer do?

0 Search/Query/Download
3 CFM 7.0, 6.1, and 5.3

0 Several basemaps

0 Search recent USGS EQs!

0 Display relocated EQs
3 Red circles: >M6 since 1900
3 Hauksson et al. (2012+updates)
3 Waldhauser (2009+updates)

0 Upload/Display kml files

0 View faults in 3D!!
3 Includes relocated seismicity in 3D



SCE(C Statewide California Earthquake Center (SCEC)

Published September 4, 2024 | Version 7.0 o=

SCEC Community Fault Model (CFM)

Plesch, Andreas '8, : Marshall, Scott? &, ; Shaw, John'8, Show affliations

Introduction

The Statewide California Earthquake Center (SCEC) Community Fault Model (CFM) is an object-oriented, fully three-dimensional
geometric representation of active faults in California and adjacent offshore basins. For each fault object, the CFM provides triangulated
surface representations (t-surfs) in several resolutions, fault traces in several different file formats (shape files, GMT plain text, and
GoogleEarth kml), and complete metadata including references used to constrain the surfaces. The CFM faults are defined based on
available data including surface traces, seismicity, seismic reflection profiles, well data, geologic cross sections, and various other types
of data and models. The CFM serves SCEC as a unified resource for physics-based fault systems modeling, strong ground-motion
prediction, probabilistic seismic hazards assessment (e.g., the USGS National Seismic Hazard Model), and many other uses. Together
with the Community Velocity Model (CVM-H 15.1.0), the CFM comprises SCEC's Unified Structural Representation of the Southern
California crust and upper mantle (Shaw et al., 2015).

Current Model Version: CFM 7.0

The current version of the SCEC CFM is version 7.0 (CFM 7.0), which builds on the previous CFM releases and serves as the latest
update to Plesch et al. (2007). CFM 7.0 is a significant update as this is the first CFM to cover the entire state of California, spanning
the Pacific-North American plate boundary from northern Mexico to the southern Cascadia subduction zone. This latest version has no
changes to the southern California portion of the model, but now includes 113 new fault representations in central and northern
California in the preferred model. These new central and northern California fault representations will undergo a community evaluation
in 2024-2025, therefore, the central and northern California faults should be considered preliminary representations.

CFM 7.0 contains three fully-documented sub models: preferred, ruptures, and alternatives. In total, CFM 7.0 comprises the following
components:

1. CFM 7.0 Preferred: A set of 556 fault objects that constitute the preferred set of active faults. These faults have attained
preferred status based on past community evaluations or are new representations.

2. CFM 7.0 Ruptures: A set of 13 fault objects assembled from the CFM 7.0 preferred model that ruptured during selected
significant historic events. These are not earthquake source models, but are representations of the entire fault surfaces where a
significant historic rupture occurred. This model is intended to indicate which CFM fault objects were involved with selected
significant historic ruptures.

2 CEM 7.0 Alternativee: A cet of R9 alternative reprecentations where structural differences have been nronoced that cotild

#) Login & Signup

4K 575

@ VIEWS X DOWNLOADS

» Show more details

Versions

Version 7.0 Sep 4, 2024
10.5281/zenodo. 13685611

Version 6.1 Sep 7, 2023
10.5281/zenodo 8327463

Version 6.0 Apr1,2023
10.5281/zenodo.7809330

Version 5.3.2 Jan 24, 2022
10.5281/zenodo 5899364

Version 5.3.1 Apr2, 2021
10.5281/zenodo 4660239

View all 6 versions

Cite all versions? You can cite all versions by
using the DOI 10.5281/zenodo.4651667. This DOI
represents all versions, and will always resolve to
the latest one. Read more.

External resources

Indexed in

The CFM
Archive

Avalilable at Zenodo

Complete CFM Archive

A.zip archives of CFM
versions back to v5.3

AContains data not available
in the CFM Explorer

AWhat IS in the archive?




SCEC CFM Directory Structure

Root directory of
/ CFM7.0_release_2024.zip

The Zenodo archive has data

not available in the web tools Documentation,
Metadata,

& References
(Excel, Word)

Fault Objects

3 different CFM submodels
Each has the same subdirectories
Only preferred is shown here

Screenshot of CFM Metadata spreadsheet
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@ The SCEC Geologic Slip Rate Database (GSRD)

SCEC Geologic Slip Rate Database
https://www.scec.org/research/gsrd

New GSRD Explorer (not publicly released yet)
https://moho.scec.org/gsrd -explorer/

Geologic field -based estimates of fault

slip rates
A subset of the NSHM23 and UCERF3
Direct hyperlinked references (where available)

Updated in 2025
94 new slip rates; 5 updated rates

GSRD Developers: ,,
Sally McGill, Scott Marshall, Alex Hatem, and [ scec Geologic siip Rate D

Locations of Geologic Slip Rate Estimates

S | nan Akg | Z = Original GSRD © Added 2026.03

n=334 n=94

- —
0 km 100 km

P———
O mi 100 mi

-125°  -124°  -123° -122° -121° -120° -119° 118> -117° -116° -115° -114°


https://www.scec.org/research/gsrd
https://moho.scec.org/gsrd-explorer/
https://moho.scec.org/gsrd-explorer/
https://moho.scec.org/gsrd-explorer/
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SCEC Geologic Slip Rate Database
https://www.scec.org/research/gsrd

New GSRD Explorer (not publicly released yet)
https://moho.scec.org/gsrd -explorer/

Geologic field -based estimates of fault

slip rates
A subset of the NSHM23 and UCERF3
Direct hyperlinked references (where available)

Updated in 2025
94 new slip rates; 5 updated rates

GSRD Developers:
Sally McGill, Scott Marshall, Alex Hatem, and
Sinan Akgiz

The SCEC Geologic Slip Rate Database (GSRD)

7.
SC/EC Geologic Slip Rate Database Explorer Explorer User Guide Disclaimer Contact

The SCEC Geologic Slip Rate Database Explorer currently consists of a set of georegistered sites where geologic estimates of fault slip rates have been estimated. To simplify browsing
and downloading the Slip Rate Database, the explorer below provides a two-dimensional map-based view of the Slip Rate Database. The Slip Rate Database can be queried based on fault
or site name, and minimum/maximum slip rate, or by individually clicking on points on the map. Once sites are selected, they are added to the list below the map interface with selected
metadata shown. The complete 27 columns of metadata for all selected sites can be downloaded (in .csv format) with the "Download All Data" button. Refer to the user guide for more
details and usage instructions

Choose Dataset : Slip Rate Data
High Rate :

Select a range on the High Rate slider or 0.017 Em 51

enter the two boundaries in mm/yr

CFM6.0 GFM Upload kml/kmz

O Slip Rate Site ( fault | site )

O San Jacinto (Coyote Creek) | per Blisniuk and others
(=] Elsinore (Glen Ivy) | Wild Rose Ranch

O San Gregorio (north) | Ano Nuevo

o Algodones | Upper Mesa

o Almanor | East Benner Creek

© Anaheim | approx centroid

(=] Antelope Range | Profile 2&3

O Antelope Valley | per Sarmiento and others. (2011)
O Ash Hill | Ash Hill

O Battle Creek | per Page and Renne (1994)

O Benton Spring (south) | Mina1-8S

o Bettles Well - Petrified Springs | PS

o Big Lagoon | BM1

O Black Rock | Trench 1

(=] Blackwater | per Oskin and Iriondo (2004)

O Breckenridge | Oak Tree

© Butte Mountains | Profile 1-4 midpoint

| Fiarecan i rovien Conek - Leaflet | Powered by Esri | SCEC, . © JawgMaps © OpenStreethap contrbutors

Low Rate High Rate
(mmiyr) v (mmlyr) v

D Fault Name v Site Name v Rate Type v CFM6 Object v References v

DOWNLOAD ALL DATA/

The Geologic Slip Rate Database Explorer showing slip rate sites
colored by max slip rate (McGill, Marshall, Hatem, and Akgciz)


https://www.scec.org/research/gsrd
https://moho.scec.org/gsrd-explorer/
https://moho.scec.org/gsrd-explorer/
https://moho.scec.org/gsrd-explorer/

@ GSRD Metadata Format and Content

Antelope Valley/ West Walker River

SCEC Geologic Slip Rate T TS —

Fault Name FaultID Update SCECID RateID

Database P Algodones 2000 2023.09 S-0258 SR-0571

AZ Upper Mesa
. 2 2023.09 S-0001 SR-0002 CA East B Creek
https://www.scec.org/research/gsrd . s Toors0n| 000 {1291 A loprorcentain
New GSRD Explorer (not pu bllcly 2023.09 50269 SR-0768 NV Profiles2and3
Antelope Valley 2023.09 S-0003 SR-0429 cA per Sarmiento and others. (2011)
released yet) Antelope Valley / West Walker River 2026.03 5-0423 N/A CA Sonora Junction
h _// h / d I / Antelope Valley / West Walker River 2026.03 S-0424 N/A CA Sonora Junction
ttDS- mo O-Scec-orq qsr -eXD Orer Antelope Valley / West Walker River 2026.03 S-0425 N/A CA  Sonora Junction
Ash Hill 2023.09 S-0004 SR-0003 CA Ash Hill
. . Baseline 2026.03 5-0375 N/A CA Santa Cruz Creek (Qt2)
The G S R D IS b ul It fro m a P Bascline 2026.03 $0376 N/A CA  Santa Cruz Creek (Qt3)
£l Baseline 2026.03 S-0377 N/A cA Santa Agueda Creek (Qt2)
metad ata Spreadsheet Battle Cree.k 2023.09 5-0005 SR-0006  CA per Page and Renne (1994)
Benton Spring (south) 2023.09 5-0223 SR-0438 NV Minal-BS
. . - I Bettles Well - Petrified Springs 2023.09 S-0224 SR-0440 NV PS
Metadata is just as important as data! Big Lagoon 202309 50006 SR0010  CA  BMI
Big Pine (east) 2026.03 S-0379 N/A CA Cuyama Valley
28 Columns Black Hills 2026.03 50391  N/A NV Black Hills (Fosset)
P}l Black Rock 2023.09 S$-0225 SR-0443 NV Trench 1
H Blackwater 2023.09 S-0007 SR-0014 cA per Oskin and Iriondo (2004)
Spreadsheet can be easily sk end
Blue Cut 2026.03 5-0352 N/A CA Hexie Mountains
i i ifi P23 Blue Cut 2026.03 $-0353  N/A CA  Hexie Mountains
maintained/maodirie )
. . pLY Brawley 2026.03 S-0348 N/A cA Harris Road
sclentists (Or stude ntS) Breckenridge 2023.09 5-0008 SR-0017 CA  OakTree
Butte Mountains 2023.09 S5-0226 SR-0450 NV Profile 1-4 midpoint
- 1 vI Calaveras (north) 2023.09 S-0009 SR-0425 cA  Welch Creek
M USt be We" plan ned an d CO nSIStent vil Calaveras (north) 2023.09 S-0010 SR-0426 CA  Welch Creek
. Calaveras (north) 2023.09 S-0011 SR-0427 CA Leyden Creek
Shou Id be CheCked by SC rl ptS Calaveras (south) 2023.09 5-0013 SR-0424 CA  San Ysidro Channel 1

GSRD _v2026.03

The GSRD Metadata Spreadsheet. This is what we build the database from


https://www.scec.org/research/gsrd
https://moho.scec.org/gsrd-explorer/
https://moho.scec.org/gsrd-explorer/
https://moho.scec.org/gsrd-explorer/

@ GSRD Data Automation and Quality

Scripts Check:

Do all faults
have references?

Correct num
references?

No non-ASCII
chars

Calculates
nearest CFM
fault to
associate sites
with the CFM

Generateskml
version of GSRD

420

36°

£

32°

GSRD Sites and CFM Faults (Critical Distance=4 km)

-124° -122° -120° -118° -116°

Count

200

Checking

150

50

200

T = T i
100 200 300 400
Distance to nearest CFM Fault (km)

T
500

T
600

150

50

4km Critical Distance

4 6 8 10
Distance to nearest CFM Fault (km)



®50rtland "

@ GSRD KML Version

OREGON

SRR
®Boise . IDAHO

Qpeg"yg"jcxg"qticpk]|gf
We can produce other data products

E.g.,kml versions (Google Earth, QGIS)

Can embed metadata into kml files ¢ Z(

) (%
eC

€
CeleY e
'S VuEiyacisco,

®Sacramento

Data SIO, NOAA, U.S. Navy,
Image Landsat /
Data LDEO-Columbia, NSF

Date: 12,



