Current status and future plans for the
Community Geodetic Model (GNSS) products
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The SCEC Community Geodetic Model

Input (continuous) GNSS time series

The motivation of the SCEC Community Geodetic Model (CGM) is to provide a
set of self-consistent and well documented products (time series and velocities)
over southern California. Collation, correction and averaging of operational
continuous GNSS products available from analysis centers help to reduce
systematic biases, missing data or other inaccuracies due to any single strategy.

We first reweight input GNSS time series from ACs. ACs that use GIPSY
processing (GAGE/CWU, NGL/UNR, JPL and USGS) tend to have
smaller-than-expected sigmas and ACs that use GAMIT processing (SOPAC)
tend to have conservative sigmas, based on statistics comparing how well sites
fit within uncertainty to a reference frame definition or a time series model. Table
1 summarizes the normalized root-mean-square (NRMS) deviations based on
these two statistical tests before and after application of a reweighting factor
when ingesting an AC’s time series.
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Figure 1: GNSS product workflow, showing the limits of CGM version 1 (outlined in
red) and its current expansion to CGM version 2 (blue). The top-left of this figure is
expanded to show details in Figure 2, below; accompanying poster #181 shows the
details of the lower half (InSAR). The USGS time series format has been changed
recently, so they are temporarily excluded until we have updated our format conversion
code (tscon; see Figure 2, below).

CGM GNSS products are derived from a weighted average of time series from a
number of analysis centers (ACs) for continuous data and SCEC reprocessing
for survey data from 1996-01-01 to the present.

Figure 3: Original time
series provided by the
ACs for site P617 (the
reference site for the
InSAR processing shown
in accompanying poster
#181)
(left
column;
identities in colored text)
and the reweighted and
rescaled (for NGL/UNR
and MEaSUREs/JPL only)
time series ingested to
form the CGM time series
(right). The discontinuity
visible
in
the
north
component
is
the
2010-04-04 El MayorCucapah earthquake.

Treatment of scale and vertical component
Figure 4: Difference between vertical time series
before and after restoration of scale for NGL/UNR
(green) and MEaSUREs/JPL (magenta). We restore
the JPL x-files scale estimate (black) because of its
suppression of potential seasonal terms and inverse
relationship to site height (the vertical component).
The positive trend in the scale estimates also results
in time series with a more negative vertical velocity
than if scale had not been estimated and applied.

Figure 6: The CGM web page (https://www.scec.org/research/cgm) is being updated
to accommodate the transition from version 1 to version 2, and will soon have a new
description of the motivation and available products, as shown on this poster (and
accompanying poster #181). We anticipate that the InSAR coverage will provide the
near-continuous spatial field previously interpolated from GNSS velocities in version 1.

Community Geodetic Model web interface
We have begun development with SCEC HQ of an interface through which
users may search and access the CGM (GNSS, InSAR and, ultimately,
combined) products. Currently only CGMv1 (2016) GNSS products are available
but we will soon have access to CGMv2 products shown in this poster.

CGM secular velocity solution
Figure 2: Details of the AC inputs and GNSS time series combination from the top-left
of Figure 1 (gray and orange boxes, respectively). Links are embedded for many of the
AC and programs used for reference. ACs in light gray boxes use GIPSY and ACs in
dark gray use GAMIT to process the raw GNSS phase data. GAGE products are now
based only on only one AC (CWU), instead of the previously combined products. We
use the JPL and SOPAC contributions to the MEaSUREs time series separately for the
CGM; the combined MEaSUREs time series are useful as a comparison to the CGM
time series. The USGS products are temporarily excluded.
Analysis
Center

Reference
frame (before)

Time series
(before)

Reference
frame (after)

Time series
(after)

Sigma factor

GAGE
(CWU)

1.04 (N) 1.20 (E)
1.22 (U)

0.74 (N) 0.83 (E)
0.82 (U)

1.04 (N) 1.20 (E)
1.22 (U)

0.74 (N) 0.83 (E)
0.82 (U)

1.0

NGL
(UNR)

1.89 (N) 1.85 (E)
2.51 [2.46] (U)

1.96 (N) 2.33 (E)
1.89 [1.95] (U)

0.96 (N) 0.92 (E)
1.27 [1.25] (U)

1.08 (N) 1.27 (E)
0.95 [0.98] (U)

2.0

JPL

2.25 (N) 2.49 (E)
2.85 [2.80] (U)

2.70 (N) 3.07 (E)
2.30 [2.39] (U)

0.90 (N) 1.00 (E)
1.16 [1.14] (U)

1.25 (N) 1.39 (E)
0.92 [0.96] (U)

2.5

SOPAC

0.56 (N) 0.70 (E)
1.81 (U)

0.55 (N) 0.60 (E)
1.19 (U)

0.93 (N) 1.17 (E)
3.02 (U)

0.91 (N) 0.99 (E)
1.98 (U)

0.6

MEaSUREs

2.23 (N) 1.70 (E)
2.04 (U)

1.63 (N) 1.57 (E)
1.27 (U)

1.40 (N) 1.06 (E)
1.27 (U)

1.10 (N) 1.01 (E)
0.80 (U)

1.6

Table 1: Median NRMS statistics based on the fit of IGb14 core sites to the IGb14
reference frame and on a linear fit to the time series, before and after application of a
reweighting factor to the time series uncertainties (sigma factor > 1 means
downweighting in the combination). The NRMS (U) value in square brackets for the
NGL and JPL time series is calculated before the restoration of estimated scale.

Figure 5: SCEC CGM v2.0.001 velocity solution relative to North America (Altamimi’s,
2017, ITRF2014 plate motion model). Faults are from the USGS and California
Geological Survey (https://www.usgs.gov/natural-hazards/earthquake-hazards/faults).

Figure 7: Provisional development version of the SCEC CGM Web Viewer, showing a
selection of a sub-region of the CGM and the available links to download products. We
are keen to solicit feedback from the community on the products and access once live.
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