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1 Summary
This supplementary document contains text, figures, and one table that augment the main docu-
ment, including tests of synthetic data sets to determine how well the Guatemala GPS network can
resolve slip along the subduction interface and descriptions of blind tests of the coseismic GPS
offsets and coseismic slip solution presented in the main document.

2 Repeatability of coseismic offsets estimated at the GPS sites
As part of our analysis, a subset of the authors, hereafter referred to as Team 2, independently pro-
cessed the raw GPS observations used for this analysis and estimated coseismic offsets to evaluate
the reproducibility of the offsets (Table 1) that were used for the main analysis. Team 2 processed
the raw observations with GIPSY software and standard point-positioning procedures and esti-
mated coseismic offsets at each site by fitting each station position time series with an equation
that incorporated an instantaneous offset the day of the earthquake, linear motion before the earth-
quake, exponentially-decaying postseismic deformation, and a sinusoidal term to remove seasonal
variations. Encouragingly, a comparison of the coseismic offsets from the primary analysis (Table
1 of the main document) to the alternative estimates (Fig. 1 and Table S1) yields similar offsets at
most of the sites.

Team 2 also estimated offsets at seven campaign sites that were not included in the primary
analysis (Supplemental Table 1). The offsets at the campaign sites were estimated by extrapolating
site positions determined from campaign measurements that were variously made in 1999, 2003,
and/or 2006 forward to the time of the 2012 earthquake and determining the offset between that
extrapolated location and the location measured after the earthquake. Measurements at these seven
sites after the earthquake did not occur until two weeks to six months after the earthquake. The
coseismic offsets for the seven campaign sites thus include some postseismic deformation. Offsets
at the seven campaign sites are shown in Fig. 1 below.

3 Robustness of the coseismic slip solution
As described in Section 4.2 of the main document, we also did a blind comparison of coseismic
slip solutions determined from the preferred and alternative coseismic offsets. Fig. 2 compares
the solutions determined from the two sets of coseismic offsets. As is described in Section 4.2
of the main document, the major features of the two solutions agree well despite the independent
approaches that were used both determine their underlying coseismic GPS offsets and estimate the
two solutions. We conclude that the geodetic solutions are robust. Readers are referred to Section
4.2 of the main document for further information.



4 Resolution of coseismic slip from synthetic slip solutions
Section 4.3 of the main document describes a series of tests that we used to determine how well
the location and magnitude of coseismic slip can be resolved on the Middle America subduction
interface from synthetic offsets at the locations of the 19 GPS sites that recorded coseismic slip
for the 2012 Champerico earthquake. Figs. 3-5 show seven hypothetical distributions of coseismic
slip that we imposed on an elastic half space to determine 3-D elastic displacements at each of the
19 GPS sites that recorded coseismic slip for the 2012 Champerico earthquake. The slip imposed
along each fault patch consists of one meter of downdip motion uniformly distributed along the
fault. The displacements predicted at the 19 GPS sites were inverted using the method described
in the text to find a best-fitting slip solution for each of the seven starting models. In the absence of
any noise in the synthetic displacements, the starting slip solutions were recovered perfectly (Figs.
S3, panels B2 to F2). We simulated more realistic data by adding Gaussian noise to the synthetic
displacements (Section 4.3). Inversions of the noisy synthetic displacements also correctly recov-
ered the locations of the fault patches and slip magnitudes for depths between 10-60 km (Figs. S3,
panels B3 to F3) to within 15% of their starting values. Concentrated slip imposed above 10 km
was instead recovered as diffuse amplitude slip between 0-20 km (Fig S3, panel A3). Our ability
to resolve shallow slip is thus limited.

The outcome of the synthetic tests indicates that the onshore GPS network has sufficient geo-
metric strength with respect to a range of plausible offshore rupture locations to reliably recover
the location and magnitude of the slip.
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Figure 1: Comparison of coseismic offsets for the Champerico earthquake from the primary anal-
ysis (black arrows and Table 1) and the alternative analysis (red arrows and Table S1).
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Figure 2: Measured horizontal coseismic offsets and predictions of three solutions for the coseis-
mic slip. (A) - the preferred geodetic solution (Fig. 5a and Table 1 from the main document). (B)
Alternative geodetic solution with ∼2.8 m of slip on a single fault. (C) Seismologically-derived
slip solution of Ye et al. (2013) after translating the solution 51 km to the west from the solution
location indicated by Ye et al. (2013).
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Figure 3: Results from slip-patch resolution test. Colored squares show fault patches where 1-
meter of slip is either imposed (Panels A1-G1) or slip is estimated via inversions of synthetic
coseismic offsets created with the imposed solutions (Panels A2-G2 and A3-G3). Red star indi-
cates the epicenter of the 2012 Champerico earthquake. Further details are given in the main and
supplementary documents.
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Figure 4: See caption to Fig. 3.
.
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