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Fig. S1 Descending Sentinel-1 data for the Western Galdpagos. a, Time series of displace-
ment of the reference pixel, showing its variation with time. b—g, Time series of displacement
at each of the major volcanoes of the Western Galdpagos, from 07/01/2017-30/03/2022.
Annotated are known periods of significant unrest, including unrest at Cerro Azul, and erup-
tions at each of Fernandina, Sierra Negra, and Wolf. The grey areas denote the periods used
for Independent Component Analysis, as presented in this study. h, Wrapped cumulative
displacement map of the Western Galdpagos, across the entire time series. Each fringe cor-
responds to 10 cm of range change in the satellite line-of-sight. The arrow shows the satellite
heading, as well as the average incidence angle. The annotated points refer to pixels used
during correlation analysis, while the reference area is used during Independent Component
Analysis (Figure 2).
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Fig. S2 Results of cross-correlation analysis for the entire time series of each volcanic pair,
in Descending. Similarity between time series is presented on the y-axis, while time lag is
presented on the X. The time lag refers to satellite acquisitions between time series points
being compared (e.g. a lag of five means there was five satellite acquisitions between points).
The correlation coefficient for each pair of time series is annotated on the right y-axis.
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Fig. S3 Time series of displacement at each volcano in the Western Galdpagos from 1998—
2011, modified from [S17]. In each case, dots represent vertical displacement, in centimetres,
while the vertical lines represent various eruptions. The erupted volcano is denoted by colour,
while the episodes of correlated displacements observed by [S17] are marked by vertical
green lines. These data are a compilation from multiple satellite missions (ERS-1/2, Envisat,
Radarsat, A10S-1.)
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Fig. S4 Spatially reconstructed unmixing values for each independent component, in
Ascending Data; the periods over which we perform ICA is informed by Figure 3. In each
map, colors represent the relative strength of the retrieved independent component, provid-
ing a spatial representation of temporal data, while the lower panel shows the normalised
independent component. There is some temporal overlap between each independent com-
ponent, to account for overlapping windows in Figure 3. a, 10/15/2016-01/02/2018: 2017
unrest at Cerro Azul, and eruption of Fernandina. b, 08/11/2017-09/11/2018: eruptions
at Fernandina in 2017 and 2018, and Sierra Negra in 2018. ¢, 12/10/2018-04/15/2020:
2020 eruption at Fernandina. d, 11/17/2019 09/12/2020: 2020 eruption of Fernandina. e,
04/15/2020-04/10/2021: no major volcanic Hurest. f, 11/11/2020-03/18/2022: 2022 erup-
tion of Wolf.
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Fig. S5 Spatially reconstructed unmixing values for each independent component, in
Descending Data; the periods over which we perform ICA is informed by Figure 3. In each
map, colors represent the relative strength of the retrieved independent component, provid-
ing a spatial representation of temporal data, while the lower panel shows the normalised
independent component. There is some temporal overlap between each independent com-
ponent, to account for overlapping windows in Figure 3. a, 10/15/2016-01/02/2018: 2017
unrest at Cerro Azul, and eruption of Fernandina. b, 08/11/2017-09/11/2018: eruptions
at Fernandina in 2017 and 2018, and Sierra Negra in 2018. ¢, 12/10/2018-04/15/2020:
2020 eruption at Fernandina. d, 11/17/2019_09/12/2020: 2020 eruption of Fernandina. e,
04/15/2020-04/10/2021: no major volcanic Buarest. f, 11/11/2020-03/18/2022: 2022 erup-
tion of Wolf.
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Fig. S6 Influence of choice of reference pixel, at each volcano. In each case, the plotted pixel
is held constant. Descending and Ascending time series are presented in each column, while
a different volcano is plotted in each row. Line colours correspond to the plotted reference
pixel, the location of which is presented in the inset map.
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Fig. S7 Change points at each Western Galdpagos volcano in the ascending track direction,
from 2017-2022, as identified on the basis of change in rate or direction. Change points are
annotated in red, while the grey boxes illustrate a one month period either side of the change
point.
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Fig. S8 Change points at each Western Galdpagos volcano in the descending track direc-
tion, from 2017-2022, as identified on the basis of change in rate or direction. Change points
are annotated in red, while the grey boxes illustrate a one month period either side of the
change point.
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Fig. S9 Dilational strain associated with the 2018 eruption of Sierra Negra, modelled using
Coulomb 3.1 [S48]. The eruption is approximated as a point source with a volume decrease
of —2x10% m3 [S30]
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Fig. S10 Periods of heightened correlation between Western Galdpagos volcanoes, deter-
mined using windowed correlation analysis, using a window size of 150 days. Red lines
illustrate a significant unrest event (e.g. eruption). a—b, Pairwise correlation coefficients for
Western Galdpagos volcanoes. The location of the pixel used to create each time series is
illustrated in Figure 1. Vertical lines and dots at each volcanic pair denote a respective cor-
relation coefficients of >| 0.9 | and >| 0.75 | across the corresponding window, with each
point plotted at the centre of the window. Horizontal lines illustrate the temporal extent of
each window. ¢, Stacked area plot of correlation coefficients of >| 0.9 | to illustrate periods
of heightened correlation. These identified periods are separated by grey boxes.
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Fig. S14 The downsampled descending dataset used for Independent Component Analysis.
Each point corresponds to the location of one time series of displacement
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Fig. S15 Data, model, and residual for the best fitting sill source at Alcedo, from

26/12/2016-01/10/2021. The optimal source parameters, as well as the 2.5% and 97.5%
bounds are presented in the underlying table.
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Fig. S16 Data, model, and residual for the best fitting sill source at Cerro Azul, from

02/02/2020-03/01/2021. The optimal source parameters, as well as the 2.5% and 97.5%
bounds are presented in the underlying table.

15



Darwin

Ascending

Displacement

.'

-0.15

& "
"

w -
-02 % i 4

i M

-0.25

-91.35 -91.3 -91.25 -91.2
Longitude

| atitude

K

Model

-91.35 -91.3 -91.25 -91.2
Longitude

Residual

0
v

-91.35 -91.3 -91.25 -91.2
Longitude

|

-0.04 -0.02

Descending
Displacement

Latitude

-91.35 -91.3 -91.25 -91.2

0 0.02

-91.35 -91.3 -91.25 -91.2

Residual

-91.35 -91.3 -91.25 -91.2
Longitude

97.50%
105143
449273
4733.31
284478
344242
121617
4.00451
-0.0127242

Longitude ongitude
|y
0 0.02 0.04

PARAM. OPTIMAL 2.5%

Length (m) 188.77 124 452
Width (m) 3643.94 1259.22
Depth (m) 4264.53 4015.04
Strike (m) 105663 90.3973
X (m) 2627.74 228273
Y (m) 9519.86 9003.75
Opening (m) 213353 046785
INSAR Const. -0.0134238 -0.014303
INSAR Const.  0.0096809 0.00864868

0.01064

Fig. S17 Data, model, and residual for the best fitting sill source at Darwin, from
01/07/2020-28/03/2021. The optimal source parameters, as well as the 2.5% and 97.5%

bounds are presented in the underlying table.
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Fig. S18 Data, model, and residual for the best fitting sill source at Fernandina, from
01/07/2020-28/03/2021. The optimal source parameters, as well as the 2.5% and 97.5%
bounds are presented in the underlying table.
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Fig. S19 Data, model, and residual for the best fitting sill source at Sierra Negra, from
29/12/2020-03/02/2021. The optimal source parameters, as well as the 2.5% and 97.5%
bounds are presented in the underlying table.
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Fig. S20 Data, model, and residual for the best fitting sill source at Wolf, from 01/06/2020—
27/05/2021. The optimal source parameters, as well as the 2.5% and 97.5% bounds are
presented in the underlying table.
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26/06,/2019
02/07/2019
14/07/2019
20/07/2019
26/07/2019
01/08,/2019
07/08/2019
13/08/2019
19/08/2019
25/08,/2019

31/08/2019
06/09,/2019
12/09/2019
18/09/2019
30/09,/2019
06/10/2019
12/10/2019
18/10/2019
24/10/2019
30/10/2019
05/11,/2019
17/11/2019
23/11/2019
29/11/2019
05/12/2019
11/12/2019
17/12/2019
23/12/2019
29/12/2019
04/01,/2020
10/01,/2020
16,/01/2020
22/01,/2020
28/01,/2020
03/02/2020
09/02,/2020
15/02/2020
21/02,/2020
27/02,/2020
04,/03/2020
10/03,/2020
16/03/2020
22/03,/2020
28/03/2020
03,/04,/2020
09/04,/2020
15/04/2020

21/04,/2020
27/04,/2020
03/05/2020
09/05/2020
15,/05,/2020
21/05,2020
27/05,2020
02/06,/2020
08/06,/2020
14/06/2020
20/06/2020
26/06,/2020
02/07/2020
08/07,/2020
14/07/2020
20/07/2020
26/07/2020
01,/08/2020
07/08,/2020
13/08,/2020
19/08/2020
25/08/2020
31/08/2020
06/09,/2020
12/09/2020
18/09/2020
24/09,/2020
30/09/2020
06/10/2020
12/10/2020
18/10/2020
24/10,/2020
30/10,/2020
05/11,/2020
11/11/2020
17/11/2020
23/11,/2020

29/11/2020
05/12,/2020
11/12/2020
17/12/2020
23,/12/2020
29/12/2020
04/01,/2021
10/01/2021
16/01,/2021
22/01/2021
28/01,/2021
03/02/2021
09/02/2021
15/02/2021
21/02/2021
27/02/2021
05/03,/2021
11/03,/2021
17/03/2021
23/03/2021
29/03,/2021
04/04,/2021
10/04/2021
16/04,/2021
22/04,/2021
28/04,/2021
04/05,/2021
10/05/2021
16/05,/2021
22/05/2021
28/05,/2021
03/06,/2021
09/06,/2021
15/06,/2021
21/06/2021
27/06,/2021
03/07/2021

09/07,/2021
15/07/2021
21/07/2021
27/07/2021
02/08,/2021
08/08,/2021
14/08,/2021
20/08,/2021
26/08,/2021
01/09,/2021
07/09/2021
13/09/2021
19/09/2021
25/09,/2021
01,/10/2021
07/10/2021
13/10/2021
19/10/2021
25/10,/2021
31/10/2021
06/11,/2021
12/11/2021
18/11,/2021
24/11/2021
06,/12/2021
12/12/2021
18/12/2021
24/12/2021
05/01,/2022
17/01,/2022
29/01,/2022
06/03,/2022
18/03/2022
30/03,/2022

Table S1 Dates used in the Descending data set (256 in total). These data are taken

from both Sentinel-1A and Sentinel-1B, using orbit number 128, covering the islands of
both Fernandina and Isabela
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06/01/2017
30/01/2017
23/02/2017
07/03/2017
19/03/2017
31/03/2017
12/04/2017
24/04/2017
06/05/2017
18/05/2017
30/05/2017
11/06/2017
23/06/2017
05/07/2017
17/07/2017
29/07/2017
10/08/2017
22/08,/2017
03/09/2017
15/09/2017
09/10/2017
21/10/2017
02/11/2017
14/11/2017
26/11/2017
01/01,/2018
13/01/2018
25/01,/2018
06/02/2018
18/02/2018
02/03/2018
14/03/2018
26/03/2018
07/04/2018

01/05/2018
13/05/2018
25/05,/2018
18/06/2018
30/06/2018
06/07/2018
12/07/2018
18/07/2018
24/07/2018
30/07/2018
05/08/2018
11/08/2018
17/08/2018
23/08/2018
04/09,/2018
16/09/2018
22/09,/2018
28/09/2018
04/10/2018
10/10/2018
16/10/2018
22/10/2018
28/10,/2018
03/11/2018
09/11/2018
15/11/2018
21/11/2018
27/11/2018
03/12/2018
09/12/2018
21/12/2018
27/12/2018
02/01/2019
08/01,/2019

14/01/2019
20/01,/2019
26/01,/2019
01/02/2019
19/02/2019
25/02/2019
03/03/2019
09/03,/2019
15/03/2019
21/03,/2019
27/03,/2019
02/04,/2019
08/04,/2019
14/04/2019
20/04,/2019
26/04,/2019
02/05,/2019
08/05,/2019
14/05/2019
20/05,/2019
26/05,/2019
01/06,/2019
13/06/2019
19/06/2019
25/06/2019
01/07/2019
07/07/2019
13/07/2019
19/07/2019
25/07/2019
31/07/2019
06/08,/2019
18/08/2019
24/08,/2019

30/08,/2019
05/09/2019
11/09/2019
17/09/2019
23/09/2019
29/09/2019
05/10/2019
11/10/2019
23/10,/2019
29/10/2019
04/11/2019
10/11/2019
16/12/2019
22/12/2019
28/12/2019
03/01/2020
09/01/2020
15,/01/2020
21/01,/2020
27/01,/2020
02/02,/2020
08/02,/2020
14/02/2020
20/02,/2020
26/02,/2020
03/03,/2020
09/03,/2020
15/03/2020
21/03,/2020
27/03/2020
02/04,/2020
08/04,/2020
14/04/2020
20/04,/2020

26/04,2020
02/05/2020
08/05,2020
14/05/2020
20/05/2020
26/05/2020
01,/06/2020
07/06,/2020
13/06,/2020
19/06/2020
25/06/2020
01/07/2020
07/07,/2020
13/07/2020
25/07,/2020
31/07/2020
12/08/2020
18,/08,/2020
24/08,/2020
30/08,/2020
05/09,/2020
11,/09/2020
17/09/2020
29/09/2020
23/10,/2020
29/10,/2020
04/11,/2020
10/11/2020
16/11/2020
22/11,/2020
28/11,/2020
04/12/2020
10/12/2020
16/12/2020

22/12/2020
28,/12/2020
03/01,/2021
09/01,/2021
15/01,/2021
27/01/2021
02/02/2021
08/02,/2021
14/02/2021
20/02,/2021
26,02/2021
04/03/2021
10/03/2021
16/03/2021
22/03,/2021
28/03,/2021
09/04,/2021
15/04,/2021
21/04,/2021
27/04/2021
03/05,/2021
09/05,/2021
15/05,/2021
21/05/2021
27/05,/2021
08/06,/2021
14/06/2021
20/06,/2021
26/06,/2021
02/07/2021
08/07/2021
14/07/2021
26/07/2021
07/08,/2021

13/08/2021
19/08/2021
25/08,/2021
31/08,/2021
06/09,/2021
12/09/2021
18/09/2021
24/09,/2021
30,/09/2021
06/10,/2021
12/10/2021
18/10/2021
24/10/2021
30,/10/2021
05/11,/2021
11/11/2021
17/11/2021
23/11/2021
29/11/2021
05/12,/2021
11/12/2021
17/12/2021
04,/01/2022
28/01,/2022
09/02,/2022
21/02/2022
05/03,/2022
17/03/2022

Table S2 Dates used in the Ascending data set (204 in total). These data are taken from

both Sentinel-1A and Sentinel-1B, using orbit number 106, covering the islands of both

Fernandina and Isabela
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