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Introduction The supporting information presented in the following consist in a short
text on the baseline criteria selection, on the possible optimization strategies, and a set
of figures that illustrate how the coherence behave and how the coherence proxy defined
in the main text is calibrated and adjusted to the different data sets used in the study (3

regions, 3 satellites and several acquisition modes).
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Text S1. Baseline Criteria Selection The choice of By and Bp is critical and depends
on the goal of the study. Their choice depends on several criteria that the user must
carefully assess and adapt in function of e.g:

e The studied target (e.g. the possible DEM inaccuracies, the type of ground cover,
the seasonal decorrelation, the type of expected deformation etc... , which are among

the main drivers in the selection of By and Bp),

e The satellite (some satellites, such as CSK, have large orbital tubes, which do not
favor short baselines between images close in time and hence force the usage or either long

Br or large Bp, or both)

e The computing resources available (the larger the maximum By and Bp, the larger
the total number of compatible pairs to process, and hence the more space it takes on
hard drive and the more it mobilizes the CPU’s)

e The time of the processing (the larger the maximum By and Bp, the larger the total
number of compatible pairs to process, and hence the longer time it takes)

e The type of application (systematic unsupervised processing for automatic monitor-
ing or detailed study of a specific case)

e The speed of expected deformation (fast deformation requires short temporal base-
lines for avoiding aliasing or decorrelation due to ground cover reshaping, slow deformation
requires long temporal baselines to maximize the signal to noise ratio)

e Other types of potential errors such as the fading signal (Ansari et al., 2020).

It is hence the responsibility of the user to find the appropriate values of By and Bp
given its needs and taking into account these criteria while maintaining a gap-less Baselines

Plot (interferometric graph connectivity).
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Text S2. Optimization strategies

When the optimization is used in an incremental procedure (i.e. to be run each time
a new image is made available), two strategies are possible. The strategies are described
here for usage with MasTer, but it could be adapted for usage with other mass processing
tools.

When a new image is made available, an original graph is computed (that is the graph
of all pairs satisfying the By and Bp criteria). MasTer then lists among that graph all
the pairs that do not exist in the database yet, that the pairs involving the new image.
Here two possibilities exist:

1) MasTer computes the deformation maps for all these new compatible pairs so that
they all exist in the data base whatever the optimization will select. Optimization then
selects among that original graph a subset of pairs, and only these new deformation maps
are added to the data base used to perform the MSBAS inversion. This speeds up the
inversion process and reduces the noise as we demonstrated. However, it does not reduce
the number of deformation maps to compute (because they are all computed), which is
the most time-consuming tasks. However, experience shows that each new image requires
about the same number of new pairs satisfying By and Bp criteria to be processed (as long
as the orbital characteristics of the satellite does change). Hence, one knows in average
the computer load and processing time a new image will require to update the time series.
If that amount of processing load is manageable by the computer infrastructure, it is a
convenient strategy as the user is ensured to have all the pairs processed that may be

needed.
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2) The other possibility consists in only computing the deformation maps for the pairs
identified in the optimized graph, not in the original graph. This obviously reduces a lot
the number of interferometric pairs to process, which is the most time consuming task.
This is hence very convenient in the case of a one-shot study, e.g. a new study on a
target area where a large number of images exists but no pairs were processed yet, and
no update must be processed as soon as a new image will be made available. However,
for the operation of an incremental monitoring ingesting every new image automatically,
we can’t exclude that a new image wouldn’t suddenly destabilize the optimized graph.
In such a case, the optimization would select a significantly different path through the
original graph, which would in turn require the computation of a very large number of
new interferometric pairs (including between old archives). In such a case, the time to
process all the missing pairs may exceed by far the time usually required to compute
only the small number of pairs involving only the new image, as in the case 1. In the
worst case scenario, that processing time might exceed the time up to the delivery of
the next image, which might hamper the use of that tool for monitoring purposes. This
risk might be more important for instance when monitoring a highly coherent zone using
large temporal baseline. For that reason, this second strategy is not recommended for

automatic monitoring.

References
Ansari, H., De Zan, F., & Parizzi, A. (2020). Study of systematic bias in measuring
surface deformation with sar interferometry. IEEFE Transactions on Geoscience and

Remote Sensing, 59(2), 1285-1301.
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Evolution of the seasonal contribution w1l as a function of the Primary image day

of year DOYp and Secondary image day of year DOYjg for 12 values of the lowest coherence day

of year DOY,,,, corresponding to the beginning of each month and the calibration factor a = 1.
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Figure S3. Evolution of the seasonal contribution w1l as a function of the Primary image day

of year DOYp and Secondary image day of year DOYj for 12 values of the lowest coherence day

of year DOY,,, corresponding to the beginning of each month and the calibration factor a = 2.
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Figure S4. Evolution of the seasonal contribution w1l as a function of the Primary image day
of year DOYp and Secondary image day of year DOYjg for 12 values of the lowest coherence day

of year DOY,,,, corresponding to the beginning of each month and the calibration factor o = 4.

November 23, 2021, 11:48am



A 1. a=1 B . a=2
. 0.8} _ o8}
2 2
5 5
> r > r
o) 0
Q 0.6t Q o6t
w wn
> >
o k N--- 0O
a ~. ) a
>_l:.0 4 ~ < . ” >_l:|.0 4+
Q ~ P o
a | N , a |
A _ N . V. W e [
2 0.2f ~. L. - 2 02l ~o .
=~ ~ A 4 - - - -
- ~ \ Va b - ~ P e
[N s iy S o - e = N\ -
. . haVid , . | , | T === =2 —-=--" .
%9 50 100 150 200 250 300 350 06 50 100 150 200 250 300 350
DOY,,
c 1
o8 DOY =182.5; DOY =1
= - - - -DOY_=182.5; DOY, =153
6 S low
o DOY_.=92; DOY, =1
2,06 S low
>C5 - - --DOY_=92; DOY, =153
a} S low
S804
0
a
VH
% 02
0
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Calibration of Coherence proxy for Domuyo/setl/Baseline_Coh_Table_Laguna_Maule.kml.txt
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Flgure S7. Calibration of the coherence proxy on the DLM area for S1 ascending dataset. A and B represent the mean coherence
computed on the Laguna del Maule ROI and the seasonal contribution w; to the coherence proxy as a function of the primary and secondary
image day of year of each pair. C and D represent the mean coherence computed on the Laguna del Maule ROI as a function of the Primary
(Secondary) image Day of year respectively. Blue and red dash lines mark DOY},,, and DOY/,, + 6 months, respectively. E and F represent
the mean coherence computed on the Laguna del Maule ROI as a function of BT for pairs with BP < 15 m and as a function of BP for
pairs with BT < 25 days, respectively. Red line represent the exponential decrease modeled by w2 and ws in the coherence proxy. C to F,
horizontal black line marks the minimum expected value of the coherence M,,.. G represents the coherence proxy w versus the mean coherence
computed on the Laguna del Maule ROI for each pair of the calibration set. The red line marks the first bisector. H and J represent the the
mean coherence computed on the Laguna del Maule ROI for each pair of the calibration set and the coherence proxy w, respectively, as a
function of the primary and secondary image acquisition date. K to M, the color scale represent the partial weights wi, we and ws (see text
section 2.3.1.2), respectively. The value of the corresponding coefficients a, b, and c is indicated on top of each plot.
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Calibration of Coherence proxy for Piton/set1l/Baseline_Coh_Table_Grandllet_cohBS.kml.txt

A B
R 0.28 1 08
S ' 026 2 g 3
6‘" A l I 6"’ A o
I d 024 2 8 d 04
@ Z-zz ,\Ag 0.2§
J ' J

J FMAMJ J ASOND

J FMAMJ J ASOND

c DOYP D DOYP
80 03 80
o 60 o 60
< 2 < 2
g 5 gozs 5
< 40 & < 40 &
[s} 2] o 2]
(@] (&}
2 e P 02f 4o e O o
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
DOY, DOY,
e $=0.025 ; Mxc=0.31 ; Mnc=0.22 E 7=0.01; M, =0.31; M, =0.22
() (]
o 1%
C f
o <
[ [
< <
[s} [s}
(] O
G H
RMS = 0.0254 ; RMS/p = 0.0001; R = 0.725 J
Coherence of calibration set Coherence Proxy W
0.29 Jan 2021 Jan 2021 &
0.8 Jul 2020 Jul 2020 0.27
* ™ .. Jan 2020 028 ..Jan 2020 0.26
027 N EE VA S Jul 2019 S Jul2019 0.25
H 'Y ) o ° 026 §2 '
» 0.26 - gl § Jan 2019 § & Jan 2019 020 2
x oS5 ol g .
2025 xyxé:;éx)g; 4 & jui2018 024 £ & Jul 2018 0232
= 004 s % jan 2018 “ & jan 2018
% X oxox © © 0.22
023 " " O jul 2017 022 0O jy 2017
i Jan 2017 Jan 2017 0.21
0.22 = 0.2
x5 Jul 2016 Jul 2016 0.2
0.21 Jan 2017 Jul 2018 Jan 2020 Jan 2017 Jul 2018 Jan 2020
022 024 026 0.28 Date Primary Date Primary
Coherence
K L M
Seasonal contribution w1* :a=0.41 Temporal contribution ‘”z* : b=0.35 Spatial contribution w3* :¢=0.14
Jan 2021 ® Jan 2021 Jan 2021
Jul 2020 0.3 Jul 2020 0.3 Jul 2020 0.3
aJan 2020 / E\Jan 2020 E‘Jan 2020
& Jul 2019 028 & Jul2019 028 8 Jul2019 e@ 0.28
C C C .
S Jan 2019 / . Sjan2019 . 5 Jan 2019 P 4 i
3 £y =g &
& Jul 2018 0.26 ~ & Jul 2018 026 ~ & Jul 2018 0.26
% Jan 2018 , % Jan 2018 % Jan 2018 !
0 jul 2017 024 O jul2017 024 O Jul2017 ‘Q& 0.24
Jan 2017 / Jan 2017 Jan 2017 é'
Jul 2016 0.22 Jul 2016 0.22 Jul 2016 0.22

Jan 2017 Jul 2018 Jan 2020

Jan 2017 Jul 2018 Jan 2020

Jan 2017 Jul 2018 Jan 2020

Date Primary Date Primary Date Primary

Flgure S8. Calibration of the coherence proxy on the Reunion Island area for S1 SM ascending dataset. A and B represent the
mean coherence computed on the Grand Ilet ROI and the seasonal contribution w; to the coherence proxy as a function of the primary and
secondary image day of year of each pair. C and D represent the mean coherence computed on the Grand Ilet ROI as a function of the
Primary (Secondary) image Day of year respectively. Blue and red dash lines mark DOYj,, and DOY),q + 6 months, respectively. E and
F represent the mean coherence computed on the Grand Ilet ROI as a function of BT for pairs with BP < 15 m and as a function of BP
for pairs with BT < 25 days, respectively. Red line represent the exponential decrease modeled by ws and ws in the coherence proxy. C
to F, horizontal black line marks the minimum expected value of the coherence M,.. G represents the coherence proxy w versus the mean
coherence computed on the Grand Ilet ROI for each pair of the calibration set. The red line marks the first bisector. H and J represent
the the mean coherence computed on the Grand Ilet ROI for each pair of the calibration set and the coherence proxy w, respectively, as a
function of the primary and secondary image acquisition date. K to M, the color scale represent the partial weights w1, wo and ws (see text
section 2.3.1.2), respectively. The value of the corresponding coefficients a, b, and c is indicated on top of each plot.
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Calibration of Coherence proxy for Piton/set2/Baseline_Coh_Table_Grandllet_cohBS.kml.txt

A B
0.35
R R 3
g . 2 0.8 :
o
SR ° 0.3 g S0 A 0.6 &
o f} (] 3
a 5 la} 04 ¢
A 0.25 © A 3
M M 025
j ] -
J FMAM | J ASOND J FMAM] J ASOND
c DOYP D DOYP
0351 , 80 0.35 . \ 80
1 [} 1 1
o 1 1 o 1 1
2 03 , p 60 g Q2 03 ' ! -30 60 g
g ' ! 3 < ! o) +6 months 3
o] f L z o] 1 <] low z
§ 025 ® 40 & S 05l 00 4 a0
o o
20 ) o0 1 20
0.2 L . . L . . L . . L f 1 0.2 . . . . . . . . . ,
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
DOYP DOYS
e $=0.025 ; Mxc=0.37 ; Mnc=0.23 r 7=0.01; M, =0.37; M, .=0.23
0.4 0.4
% Data
@ © 035+ X —w3
Q Q x —M
5 g T s
5 g 03[ < -
o O 0.25F ¥ 5 M s, KR R % K s X *
MEE “ ki
3 = - %
0.2 . . . | | . )
0 10 20 30 40 50 60 70
BP (m)
G H
RMS = 0.0377 ; RMS/p = 0.0003 ; R = 0.626 J
Coherence of calibration set Coherence Proxy W
0.34 Jan 2021 Jan 2021 )
Jul 2020 0.34 Jul 2020 ( 0.29
032 >Jan 2020 032 5 Jan 2020 0.28
S jul 2019 S jul 2019 027
2 03 .o x ° J 03 872 2
£ - PN S Jan 2019 § & Jan 2019 026 %
% 0.28 Xxxj;x < XX h & Jul 2018 0.28 % 2 jul 2018 0.25 §
E LA 2 jan 2018 026 © 2 jan 2018 0.24
0.26 Lasiboos 8 a 023
i’%& X Jul 2017 0.24 Jul 2017
Jan 2017 Jan 2017 0.22
0.24 Yx 0.2
e Jul 2016 Jul 2016 0.21
N Jan 2017 Jul 2018 Jan 2020 Jan 2017 Jul 2018 Jan 2020
0.25 0.3 0.35 Date Primary Date Primary
Coherence
K L M
Seasonal contribution w1* :a=0.28 Temporal contribution ‘”2* : b=0.40 Spatial contribution w3* : ¢=0.14
Jan 2021 ® Jan 2021 Jan 2021 ®
Jul 2020 0.36 Jul 2020 0.36 Jul 2020 ‘L 0.36
E\Jan 2020 / 0.34 aJan 2020 0.34 aJan 2020 j 0.34
& Jul 2019 032 & Jul2019 032 8 Jul2019 0.32
§ Jan 2019 ) ~§ Jan 2019 f 05 - N§ Jan 2019 R
& Jul2018 §$ Jul 2018 A ’ gg Jul 2018 é"‘ -
9 Jan 2018 / 028 & jan 2018 028 O an 2018 & 0.28
© © © ‘
O jul 2017 026 O Jul2017 026 O Jul2017 S 0.26
&
Jan 2017 , 024 Jan 2017 0.24 Jan 2017 .(, 0.24
Jul 2016 Jul 2016 Jul 2016

Jan 2017 Jul 2018 Jan 2020
Date Primary

Figure S9.

Jan 2017 Jul 2018 Jan 2020
Date Primary

Jan 2017 Jul 2018 Jan 2020
Date Primary

Calibration of the coherence proxy on the Reunion Island area for S1 SM descending dataset. A and B represent the

mean coherence computed on the Grand Ilet ROI and the seasonal contribution w; to the coherence proxy as a function of the primary and
C and D represent the mean coherence computed on the Grand Ilet ROI as a function of the
Primary (Secondary) image Day of year respectively. Blue and red dash lines mark DOYj, and DOY),q + 6 months, respectively. E and
F represent the mean coherence computed on the Grand Ilet ROI as a function of BT for pairs with BP < 15 m and as a function of BP
for pairs with BT < 25 days, respectively. Red line represent the exponential decrease modeled by ws and w3 in the coherence proxy. C
to F, horizontal black line marks the minimum expected value of the coherence M, .. G represents the coherence proxy w versus the mean
coherence computed on the Grand Ilet ROI for each pair of the calibration set. The red line marks the first bisector. H and J represent
the the mean coherence computed on the Grand Ilet ROI for each pair of the calibration set and the coherence proxy w, respectively, as a
function of the primary and secondary image acquisition date. K to M, the color scale represent the partial weights w1, wo and ws (see text
section 2.3.1.2), respectively. The value of the corresponding coefficients a, b, and c is indicated on top of each plot.

secondary image day of year of each pair.
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Figure S10.
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to F, horizontal black line marks the minimum expected value of the coherence M,,.

coherence computed on the Grand Ilet ROI for each pair of the calibration set.
the the mean coherence computed on the Grand Ilet ROI for each pair of the calibration set and the coherence proxy w, respectively, as a
function of the primary and secondary image acquisition date. K to M, the color scale represent the partial weights w1, wo and ws (see text

Jan 2017 Jul 2018 Jan 2020

Calibration of the coherence proxy on the Reunion Island area for S1 IW ascending dataset.
the mean coherence computed on the Grand Ilet ROI and the seasonal contribution w; to the coherence proxy as a function of the primary
and secondary image day of year of each pair. C and D represent the mean coherence computed on the Grand Ilet ROI as a function of the
Primary (Secondary) image Day of year respectively. Blue and red dash lines mark DOYj,, and DOY),q + 6 months, respectively. E and
F represent the mean coherence computed on the Grand Ilet ROI as a function of BT for pairs with BP < 15 m and as a function of BP
for pairs with BT < 25 days, respectively. Red line represent the exponential decrease modeled by ws and ws in the coherence proxy. C
G represents the coherence proxy w versus the mean

The red line marks the first bisector. H and J represent

Date Primary

section 2.3.1.2), respectively. The value of the corresponding coefficients a, b, and c is indicated on top of each plot.
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Flgure S11. Calibration of the coherence proxy on the Reunion Island area for S1 IW descending dataset. A and B represent
the mean coherence computed on the Grand Ilet ROI and the seasonal contribution w; to the coherence proxy as a function of the primary
and secondary image day of year of each pair. C and D represent the mean coherence computed on the Grand Ilet ROI as a function of the
Primary (Secondary) image Day of year respectively. Blue and red dash lines mark DOY, and DOY),q + 6 months, respectively. E and
F represent the mean coherence computed on the Grand Ilet ROI as a function of BT for pairs with BP < 15 m and as a function of BP
for pairs with BT < 25 days, respectively. Red line represent the exponential decrease modeled by ws and w3 in the coherence proxy. C
to F, horizontal black line marks the minimum expected value of the coherence M, .. G represents the coherence proxy w versus the mean
coherence computed on the Grand Ilet ROI for each pair of the calibration set. The red line marks the first bisector. H and J represent
the the mean coherence computed on the Grand Ilet ROI for each pair of the calibration set and the coherence proxy w, respectively, as a
function of the primary and secondary image acquisition date. K to M, the color scale represent the partial weights w1, wo and ws (see text
section 2.3.1.2), respectively. The value of the corresponding coefficients a, b, and c is indicated on top of each plot.
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Figure S12.

Calibration of the coherence proxy on the VVP area for CSK ascending dataset. A and B represent the mean coherence

computed on the Savannah ROI and the seasonal contribution w; to the coherence proxy as a function of the primary and secondary image
day of year of each pair. C and D represent the mean coherence computed on the Savannah ROI as a function of the Primary (Secondary)
image Day of year respectively. Blue and red dash lines mark DOY,., and DOYj, + 6 months, respectively. E and F represent the mean
coherence computed on the Savannah ROI as a function of BT for pairs with BP < 15 m and as a function of BP for pairs with BT < 25 days,
respectively. Red line represent the exponential decrease modeled by ws and ws in the coherence proxy. C to F, horizontal black line marks
the minimum expected value of the coherence M,,.. G represents the coherence proxy w versus the mean coherence computed on the Savannah
ROI for each pair of the calibration set. The red line marks the first bisector. H and J represent the the mean coherence computed on the
Savannah ROI for each pair of the calibration set and the coherence proxy w, respectively, as a function of the primary and secondary image
acquisition date. K to M, the color scale represent the partial weights w1, ws and w3 (see text section 2.3.1.2), respectively. The value of the
corresponding coefficients a, b, and c is indicated on top of each plot.
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Flgure S]_3. Calibration of the coherence proxy on the VVP area for CSK descending dataset. A and B represent the mean coherence
computed on the Savannah ROI and the seasonal contribution wj to the coherence proxy as a function of the primary and secondary image
day of year of each pair. C and D represent the mean coherence computed on the Savannah ROI as a function of the Primary (Secondary)
image Day of year respectively. Blue and red dash lines mark DOY},,, and DOY,, + 6 months, respectively. E and F represent the mean
coherence computed on the Savannah ROI as a function of BT for pairs with BP < 15 m and as a function of BP for pairs with BT < 25 days,
respectively. Red line represent the exponential decrease modeled by ws and ws in the coherence proxy. C to F, horizontal black line marks
the minimum expected value of the coherence M, .. G represents the coherence proxy w versus the mean coherence computed on the Savannah
ROI for each pair of the calibration set. The red line marks the first bisector. H and J represent the the mean coherence computed on the
Savannah ROI for each pair of the calibration set and the coherence proxy w, respectively, as a function of the primary and secondary image
acquisition date. K to M, the color scale represent the partial weights w1, ws and w3 (see text section 2.3.1.2), respectively. The value of the
corresponding coefficients a, b, and c is indicated on top of each plot.
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Figure S14.

Date Primary

Calibration of the coherence proxy on the VVP area for RS F2F descending dataset.

Date Primary

A and B represent the

mean coherence computed on the Savannah ROI and the seasonal contribution w; to the coherence proxy as a function of the primary and
secondary image day of year of each pair. C and D represent the mean coherence computed on the Savannah ROI as a function of the Primary
(Secondary) image Day of year respectively. Blue and red dash lines mark DOY},,, and DOY,,, + 6 months, respectively. E and F represent
the mean coherence computed on the Savannah ROI as a function of BT for pairs with BP < 15 m and as a function of BP for pairs with
BT < 25 days, respectively. Red line represent the exponential decrease modeled by ws and ws in the coherence proxy. C to F, horizontal
black line marks the minimum expected value of the coherence M,,.. G represents the coherence proxy w versus the mean coherence computed
on the Savannah ROI for each pair of the calibration set. The red line marks the first bisector. H and J represent the the mean coherence
computed on the Savannah ROI for each pair of the calibration set and the coherence proxy w, respectively, as a function of the primary and
secondary image acquisition date. K to M, the color scale represent the partial weights w1, ws and w3 (see text section 2.3.1.2), respectively.
The value of the corresponding coefficients a, b, and c is indicated on top of each plot.
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Calibration of the coherence proxy on the VVP area for RS F21IN descending dataset.

1
Jan 2010 Jul 2011 Jan 2013 Jul 2014
Date Primary

A and B represent the

mean coherence computed on the Savannah ROI and the seasonal contribution w; to the coherence proxy as a function of the primary and
secondary image day of year of each pair. C and D represent the mean coherence computed on the Savannah ROI as a function of the Primary
(Secondary) image Day of year respectively. Blue and red dash lines mark DOY},,, and DOY,, + 6 months, respectively. E and F represent
the mean coherence computed on the Savannah ROI as a function of BT for pairs with BP < 15 m and as a function of BP for pairs with
BT < 25 days, respectively. Red line represent the exponential decrease modeled by w2 and ws in the coherence proxy. C to F, horizontal
black line marks the minimum expected value of the coherence M,,.. G represents the coherence proxy w versus the mean coherence computed
on the Savannah ROI for each pair of the calibration set. The red line marks the first bisector. H and J represent the the mean coherence
computed on the Savannah ROI for each pair of the calibration set and the coherence proxy w, respectively, as a function of the primary and
secondary image acquisition date. K to M, the color scale represent the partial weights w1, ws and w3 (see text section 2.3.1.2), respectively.
The value of the corresponding coefficients a, b, and c is indicated on top of each plot.

November 23, 2021,

11:48am



Calibration of Coherence proxy for VVP/set5_RSUFA/Baseline_Coh_Table_Nyigo_savane.kml.txt

A B
D D
R 025 N .-
9 g g %
0.2
=" A 5 > A 0.6%
8 J 0152 8 d 0.4 ¢
o 2
A A o
M 01 M 025
F F ©
] 0.05 ]
J FMAMJ J ASOND J FMAM) J ASOND
c DOYP D DOYP
03¢ . 0.3 .
] 1 1 Data
g } ! 300 g ! —_—M, 300
e 0.2} . 2 = 0.2 ' - - -DOY, =1 B
2t 3 = 2 E o Lioe gpln TP tomonths)  R200 8
S 0.1} H ° » < B S 0.1 h. ' o' o> B
© 100 © 100
ol . . . . . . . . . . . . 0 . . , . . . . . . . . .
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
DOYP DOYS
E o5 $=0.025 ; Mxc=0.30 ; Mnc=0.06 r 7=0.00625 ; M, ;=0.30 ; M, =0.06
% Data
9] w2 9]
g — M 2
[ [
o o
9 GJ
S S
o M B R T o
ol . . . . . . ) 0 . . . . . . . )
0 50 100 150 200 250 300 350 400 0 50 100 150 200 250 300 350 400
BT (days) BP (m)
RMS = 0.1529 ; RMS/p = 0.0007 ; R = 0.706 Coherence of calibration set Coherence Proxy W
G H
2019 2019 0.2
0.25 0.25
2018 2018
0.2 52017 0.2 52017 0.15
2 o v T =
= s e 5 z
) g 2016 § g 2016 5
@ 0.15 %) 0155 » g
= 2 2015 © 82015 01
© © .
a o
0.1 2014 ‘ 01 2014 ‘ i
2013 2013 ’
0.05 0.05 1 0.05
005 01 015 02 025 2013201420152016201720182019 2013201420152016201720182019
Coherence Date Primary Date Primary
Seasonal contribution w_* : a=0.20 Temporal contribution w,* : b=0.35 Spatial contribution w * : ¢=0.16
0.3 L 0.3 M 0.3
2019 2019 2019
2018 0.25 2018 0.25 2018 0.25
2 2 el
c 2017 ) c 2017 © 2017
'g 4 0.2 'g 0.2 g 02
S 2016 T $ 2016 ¥ § 2016 B
(2] 1) (2]
2 2015 015 32015 0.15 32015 0.15
© © ©
o a) o
2014 2014 2014
0.1 0.1 0.1
2013 ’ 2013 201388
2013201420152016201720182019 2013201420152016201720182019 2013201420152016201720182019
Date Primary Date Primary Date Primary

Flgure S].G. Calibration of the coherence proxy on the VVP area for RS UF ascending dataset. A and B represent the mean coherence
computed on the Savannah ROI and the seasonal contribution w; to the coherence proxy as a function of the primary and secondary image
day of year of each pair. C and D represent the mean coherence computed on the Savannah ROI as a function of the Primary (Secondary)
image Day of year respectively. Blue and red dash lines mark DOY},, and DOYj,, + 6 months, respectively. E and F represent the mean
coherence computed on the Savannah ROI as a function of BT for pairs with BP < 15 m and as a function of BP for pairs with BT < 25 days,
respectively. Red line represent the exponential decrease modeled by w2 and w3 in the coherence proxy. C to F, horizontal black line marks
the minimum expected value of the coherence M,,.. G represents the coherence proxy w versus the mean coherence computed on the Savannah
ROI for each pair of the calibration set. The red line marks the first bisector. H and J represent the the mean coherence computed on the
Savannah ROI for each pair of the calibration set and the coherence proxy w, respectively, as a function of the primary and secondary image
acquisition date. K to M, the color scale represent the partial weights w1, ws and ws (see text section 2.3.1.2), respectively. The value of the
corresponding coefficients a, b, and c is indicated on top of each plot.
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Calibration of Coherence proxy for VVP/set6_S1A174/Baseline_Coh_Table_Nyigo_savane.kml.txt
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Flgure S17. Calibration of the coherence proxy on the VVP area for S1 ascending dataset. A and B represent the mean coherence
computed on the Savannah ROI and the seasonal contribution w; to the coherence proxy as a function of the primary and secondary image
day of year of each pair. C and D represent the mean coherence computed on the Savannah ROI as a function of the Primary (Secondary)
image Day of year respectively. Blue and red dash lines mark DOY},,, and DOY},, + 6 months, respectively. E and F represent the mean
coherence computed on the Savannah ROI as a function of BT for pairs with BP < 15 m and as a function of BP for pairs with BT < 25 days,
respectively. Red line represent the exponential decrease modeled by ws and ws in the coherence proxy. C to F, horizontal black line marks
the minimum expected value of the coherence M,,.. G represents the coherence proxy w versus the mean coherence computed on the Savannah
ROI for each pair of the calibration set. The red line marks the first bisector. H and J represent the the mean coherence computed on the
Savannah ROI for each pair of the calibration set and the coherence proxy w, respectively, as a function of the primary and secondary image
acquisition date. K to M, the color scale represent the partial weights w1, wa and ws (see text section 2.3.1.2), respectively. The value of the
corresponding coefficients a, b, and c is indicated on top of each plot.

November 23, 2021, 11:48am



Calibration of Coherence proxy for VVP/set7_S1D21/Baseline_Coh_Table_Nyigo_savane.kml.txt

A B
D 0.4 D o
N . N 08 2
0 0.35 Q %
S ¥ S o
S A 03 § SA 06 &
. = [
9 J 0252 g d 04 g
(o) o
IG 0.2 IG 0,2%
F 0.15 F S
J J
J FMAM) J ASOND J FMAM) J ASOND
c DOYP b DOYP
0.5 0.5
. Data R Data
g 04 1 —M,_ 300 904 1 —M, 300
S : - --DOY,,, =1 % S : - - -Db0Y,,, =1 %
E 0.3 : - = =DOY,  +6 months| 200 © E 0.3 : - - -=DOY,,+6 months 200 ©
= =
[e] 1 <] o 1 o
©o0.2 O Al 100 0 0.2 oy y.} X 100
o esaseseascneacseaacscabe dataaeua st | P e
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
DOYP DOYS
E os $=0.025 ; Mxc=0.45 ; Mnc=0.13 . 7=0.00625 ; M, =0.45; M, =0.13
% Data
o 0.4 —_—w2 M
[v] —_M O
c nc c
so03 g
< <
o o
O 0.2 X o
x x . x ¥ x
01 ! ; ’ ! ! | ! )
0 50 100 150 200 250 300 350 400
BT (days)
G RMS =0.0944 ; RMS/p = 0.0017; R=0.502 " coherence of calibration set J Coherence Proxy W
0.4 2021
0.4 0.24
2020
035 2020 022
0.35
- 22019
g 2019 ° % 0.2
203 s 03 g ¢ 2
=) g 2018 § g 2018 018 5
Lo2s X x . o 0255 & S
e . £ 2017 £ 2017 016
% o x [a} [a]
0.2 9 5% . 02 P 0.14
X 3 2016, 2016
015 0.15 g 0.12
' 2015 °
4
0.2 0.3 0.4 2015 2016 2017 2018 2019 2020 2021 2015 2016 2017 2018 2019 2020
Coherence Date Primary Date Primary
K Seasonal contribution w1* :a=0.13 L Temporal contribution ‘"2* : b=0.24 M Spatial contribution w3* : ¢=0.20
0.45 . W 045
2020 0.4 2020 . 2020 0.4
¢
22019 0.35 22019 . 22019 (Y 0.35
g g g '
g 2018 03 .~ g 2018 3 o 82018 03 wm
(2] (2] (2]
[ 1 1
5 2017 0-25 & 2017 ’ % 2017 0-25
o o a
0.2 [ ] ) 0.2
2016 2016, 2016
1 ° 0.15 . ° 0.15

2015 2016 2017 2018 2019 2020
Date Primary

2315 2016 2017 2018 2019 2020
Date Primary

2315 2016 2017 2018 2019 2020
Date Primary

Flgure S18. Calibration of the coherence proxy on the VVP area for S1 descending dataset. A and B represent the mean coherence
computed on the Savannah ROI and the seasonal contribution w; to the coherence proxy as a function of the primary and secondary image
day of year of each pair. C and D represent the mean coherence computed on the Savannah ROI as a function of the Primary (Secondary)
image Day of year respectively. Blue and red dash lines mark DOY},,, and DOY),,, + 6 months, respectively. E and F represent the mean
coherence computed on the Savannah ROI as a function of BT for pairs with BP < 15 m and as a function of BP for pairs with BT < 25 days,
respectively. Red line represent the exponential decrease modeled by w2 and ws in the coherence proxy. C to F, horizontal black line marks
the minimum expected value of the coherence M,,.. G represents the coherence proxy w versus the mean coherence computed on the Savannah
ROI for each pair of the calibration set. The red line marks the first bisector. H and J represent the the mean coherence computed on the
Savannah ROI for each pair of the calibration set and the coherence proxy w, respectively, as a function of the primary and secondary image
acquisition date. K to M, the color scale represent the partial weights w1, w2 and ws (see text section 2.3.1.2), respectively. The value of the
corresponding coefficients a, b, and c is indicated on top of each plot.
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Figure S19.

BT) are indicated on top of each baseline plot.
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Figure S21. (A) Digital Elevation Model (SRTM 30 m) of the Domuyo and Laguna del Maule
region. (B) and (C) Average East-West elevation profiles computed on the areas marked by black

rectangles in (A) : the Laguna del Maule (rectangle L.) and Domuyo (rectangle D.) respectively.
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Figure S22. Digital Elevation Model (SRTM 30 m) of the Reunion Island.
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Figure S23. Digital Elevation Model (SRTM 30 m) of VVP.
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