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What is the Community Geodetic Model?

The CGM provides direct measurements of the displacement, and displacement rates, of the 
surface of the Earth, including derived products such as strain rate and continuous fields

Quantified by combination of data from discrete geodetic sites (survey and continuous 
GNSS) and spatially dense coverage (InSAR)

CGM1 (SCEC 4) is time-independent and provides interpolated velocity and strain rate grids 
in netCDF format

CGM2 (SCEC 5) expands CGM1 to provide time series for both GNSS and InSAR, from 
which derived quantities such as surface velocity are estimated again
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series and velocities is unique to CGM products and motivation



Access to the CGM: Web page

https://topex.ucsd.edu/CGM/CGM_html/https://topex.ucsd.edu/CGM/CGM_html/ https://www.scec.org/research/cgm/



Access to the CGM: Products

CGM version 1 uploaded to and available on 
Zenodo with DOI

10.5281/zenodo.4926528

One zip-file (1.9 GB) with all input data tables and 
netCDF files, and interpolated velocity and strain 
rate fields also in netCDF format

“Concept DOI”, which is a generic DOI for the CGM 
as a whole and will direct to the latest version 
available on Zenodo, is

10.5281/zenodo.4926527



Version 2 of the CGM
Survey GNSS:

● Processed by Zheng-Kang Shen (UCLA)
● 1124 time series from mid-1991 to present

Continuous GNSS:

● Ingests five analysis centers, producing publicly 
available products operationally, to generate “union” or 
“superset” product

● 1202 time series from 1994 to the present
○ 304 from one source AC, 61 combined from two, 73 

from three, 180 from four and 584 from all five

InSAR:

● Averages five solutions from SCEC institutions
● Sentinel-1 from mid-2014 to mid-2019

(stopping at 2019 Ridgecrest earthquake)
● 4 tracks over southern California at a nominal spatial 

resolution of ~ 200 m (~ 6 million pixels)

Maximum nominal CGM (GNSS) region

CGM (InSAR) inset, below
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CGM2 product access and web viewer development

● Product files are available, preliminarily at http://geoweb.mit.edu/~floyd/scec/cgm/ (GNSS) and on Google Drive (InSAR), 
and will eventually be packaged and uploaded to Zenodo, under the CGM concept DOI and alongside CGM1 products

○ Update schedule is an open question, considering daily acquisition of new geodetic data compared to other more temporally static CXMs

● GNSS time series are provided in GAGE’s “.pos” file format, with one shell script (conv_gnss_ts.sh; no dependencies 
required) for conversion to other common formats (e.g. NGL’s “.txyz2” and “.tenv3” formats, and a free-format GeoCSV file)

● Kathryn Materna (USGS) is the lead architect of an HDF5 file format and reader codes to distribute to users the InSAR 
products, whose time series are written out in a similar free-format GeoCSV file

○ https://github.com/kmaterna/InSAR_CGM_readers_writers

● Each of these is being incorporated into a web viewer being developed by SCEC IT and the CGM Working Group
○ See Su et al., poster #020, at this meeting!











Time series file: http://geoweb.mit.edu/~floyd/scec/cgm/ts/SITE.cgm.wmrss_frame.pos









Upcoming events

● Further updates to CGM web page, including new Zenodo link to CGM1

● Initial release of CGM2 union product files and reader codes
○ Please consider acting as a beta-tester!

● CGM web viewer will be advertised
○ Please consider acting as a beta-tester!

● CGM workshop is planned, most likely for early November
○ Please consider joining us for more details on the status and future plans of the CGM!



Future updates and challenges

● Unification of multiple InSAR tracks with GNSS for 3-D displacements/velocities in terrestrial reference frame or 
plate frame, including application of standard GNSS corrections such as tidal loading and atmospheric delays

○ Existing methodologies include Tong et al. (2013), based on Wei et al. (2010), and Shen and Liu (2020)
○ See Xu et al., poster #098, and Shen and Liu, poster #100, at this meeting!

● Other types of derived products such as differences between source analysis center and CGM time series
○ Will these be useful to researchers who want to assess epistemic uncertainty by comparing product sources?

● InSAR time series across discrete discontinuities, such as earthquakes, and transient perturbations, such as 
afterslip and visco- and poro-elastic deformation, remains a topic of active research

○ CGMv2 InSAR time series currently end before the Ridgecrest earthquakes
○ See Guns et al., poster #099, and Abolfathian et al., poster #108, at this meeting!

● Smoothed strain rate fields interpolated from geodetic velocities, like CGM version 1 from GPS, or do InSAR 
displacements provide enough spatial resolution and coverage if rigorously combined?

○ How many types of products should the CGM include (displacement time series, velocities, strain rate, event displacements, 
etc.) without succumbing to “mission creep”?

● Each additional derived product often requires thousands of new files to be created, so how to keep things 
accessible to users?


