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Figure S1. Ground deformation predicted by a uniform-slip model estimated using the expressions
given by Okada (1985). Figure (a) shows the LOS deformation predicted by the model and figure (b)
shows the vertical deformation predicted by the model (blue subsidence and red uplift). The
modelled fault plane is shown as a black rectangle with the geometry of the Global CMT, uniform
slip 3 m, length 100km and width 60 km.
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Figure S2. (a) Comparison between observed and modeled GPS displacements. Black and red
arrows represent observed and modelled horizontal displacements respectively. Blue and cyan
arrows represent observed and modelled vertical displacements respectively; (b) GPS residuals:
black arrows indicate horizontal residuals and coloured circles represent vertical displacements.
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(@) INSAR data (b) INSAR model (c) INSAR residuals
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Figure S3. (a) InNSAR deformation field; (b) InNSAR displacements from our best variable-slip model;
(c) InSAR residuals.
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Figure S4. Trade-offs between L2 norm of least squares inversion misfit and model roughness for
the coseismic models. The black arrows indicate the selected model.
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Figure S5. Coulomb failure stress changes induced by the 2016, Mw 7.8 Pedernales earthquake
using the Global CMT focal mechanism. Maps (a-f) show different faults sets with the following
strike/dip/rake: (a) 15/35/90; (b) 45/85/180; (c) 195/35/90 (d) 230/75/-90; (e) 110/75/-90; (f) 320/89/0; (g)
Coulomb failure stress change on the subduction interface; (h) Coulomb failure stress changes on
the volcanoes, indicated by black numbers: 1-Cotopaxi, 2-Sumaco, 3-Antisana, 4-Sangay, 5-Guagua
Pichincha, 6-Tungurahua, 7-Reventador, 8-Chacana, 9-Cumbal, 10-Galeras, 11-Dofia Juana,
12-Cayambe.
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Figure S6. Map of potentially activated areas of the subduction interface using as earthquake source
the Global CMT focal mechanism. The colour scale shows the level of potential activation of the
subduction interface by the Pedernales earthquake. Green (low level) indicates areas with ACFS <
0.1 bar, yellow (medium level) indicates areas with 0.1 bar < ACFS < 1 bar and red (high level)
indicates areas with ACFS > 1 bar. 25-km slab isodepth contour from [1] are indicated by the grey

dashed lines.
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Figure S7. Map of potentially activated volcanoes using as earthquake source the Global CMT focal
mechanism. Circled numbers indicate the Holocene volcanoes from
http://volcano.si.edu/search_volcano.cfm. Colours indicate the level of potential activation of the
volcano by the Pedernales earthquake, which depends on the value of the induced normal stress
change (Ao) on the volcano magma pathway. Green (low level) indicates volcanoes with Ag < 0.01
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bar, yellow (medium level) indicates volcanoes with 0.01 bar < Ag < 0.1 bar and red (high level)

indicates volcanoes with Acg > 0.1 bar.

-82° -81° -80° -75°
I I I I
r 20160420 < —
20160711
[P N 2
(201605187
2016042 g
At 26160518
o’ / g ' Gois =
‘ 20160416
20160422 - |
20170630 \
Sn 18 N
20160417 // -
“1°= = /

_3” —

4’

_5° [—

Manta o

Figure S8. Global CMT focal mechanism of seismic events with Mw > 6 occurred in the period April
16th 2016 — February 18th 2018. The Pedernales mainshock is represented in red and the three
largest aftershocks, with Mw 6.3, 6.7 and 6.9, are represented in blue.

Table S1. Differences between GPS coseismic displacements and GPS coseismic displacements plus
postseismic displacement during a period ranging between 2 to 6 days after the earthquake. The

exacta period covered by each GPS site is indicated in column 4. All measures are in mm.

Site lat lon Period DEast DNorth DUp
ABEC -1.269  -78.628 16-22 April 1.73 0.28 0.61
ALEC -2.202  -78.847 16-22 April 0.25 -1.38 -0.11
BHEC -1.798  -79.531 16-22 April 1.41 -2.56 2.59
CHEC -0.339 -77.814 16-22 April 2.56 -1.05 3.9
COEC 0.716 -77.787 16-22 April 1.8 -1.04 0.59
CUEC -2.883  -79.002 16-22 April -0.04 -1.3 -1.45
CXEC -0.935  -78.615 16-22 April 3.65 -2.27 1.87
ECEC -0.272  -79.452 16-22 April 9.58 -2.11 0.82
EPEC -0.315  -78.446 16-22 April 4.89 -1.51 -2.3
EREC -1.671  -78.651 16-22 April 1.38 -2 2.16
ESMR 0.935 -79.724 16-18 April 2.58 -0.89 1.9
GUEC  -2272  -79.904 16-22 April -1.31 0.62 -3.3
IBEC 0.350 -78.116 16-18 April 2.19 -1.57 -2.9
LJEC -3.988  -79.199 16-22 April 1.28 -2.38 -0.78
LPEC 1.095 -79.164 16-22 April 1.12 -0.73 4.27
MAEC  -2.305 -78.118 16-22 April -0.27 -0.61 -0.47
NJEC -2.675  -79.621 16-22 April -0.42 0.11 3.65
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PJEC  -1.552
PREC  -1.708
QUEM  -0.237
QVEC  -1.012

RIOP -1.651
SEEC -0.903
SIEC -3.275

TNEC -0.990

-80.425  16-22 April
-77.963  16-22 April
78497  16-20 April
-79.470  16-22 April
-78.651  16-18 April
-89.615  16-22 April
-79.315  16-22 April
77816 16-22 April

1.89
241
2.86
5.6
1.91
1.05
-1.36
0.63

3.23
-3.76
-2.75
-1.5
-2.27
-1.2
2.22
-0.32

9.11
-3.66
-2.95
-0.82
-3.1
0.88
0.29
5.94

Table S2. Comparison between GPS coseismic displacements (projected onto the local LOS vector)
and InSAR data (corrected from an linear ramp) for 7 GPS sites located within the area covered by

the InNSAR data. All measures are in cm. The root mean square (RMS) difference is 1.07 cm.

Site lon lat GPS_LOS InSAR Diff
ABEC -78.628 -1.269 -0.449 -2.335 1.887
CXEC -78.615  -0.935 -1.556 -1.933 0.377
EPEC -78.446 -0.315 -2.726 -1.531 -1.195

QUEM -78.497  -0.237 -1.68 -1.257 -0.423
QVEC -79.47 -1.012 -2.483 -1.363 -1.12
ECEC -79.452 -0.272 -12.932 -12.357 -0.575
ESMR -79.724 0.935 -2.44 -3.488 1.048

Table S3. Classification of the 278 faults segments in Chunga (2010) into 6 fault sets. The
strike/dip/rake values used for the Coulomb failure stress estimation on each family are shown.

Fault type

strike  dip rake

Thrust faults, E dipping

Thurst faults, W dipping

Normal faults

Normal faults

Right-lateral strike-slip faults

Left-lateral strike-slip faults

195 35
15 35
110 75
230 75
45 85
320 89

90

Table S4. Dip and Azimuth of magma paths of the five selected Ecuadorian volcanoes used for the

estimation of the stress changes.

Volcano Azimuth Dip
Tungurahua ! N200°E 85°
Guagua Pichincha 234 N214°E 89°
Reventador ° N225°E 70°
Sangay © N45°E 89°
Cotopaxi 78 N70°E 89°

1 Molina et al. 2005; 2 Garcia-Aristizabal et al. 2007, *Legrand 2002, ‘Morales 2016, ° Tibaldi 2005, ©

Monzier et al. 1999, 7 Fiorini 2012, 8 Molina 2008
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