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Supplementary Material A. List of GNSS stations used for the monitoring in Mayotte.

Station Owner/network Remarks Installation date Data license
MAYG CNES/REGINA Included in the RGP network 2013-11-21 ETALAB / CC-BY 3.0
BDRL Exagone/TERIA Included in the RGP network 2017-10-24 ETALAB / CC-BY 3.0
GAMO Exagone/TERIA Included in the RGP network 2017-10-24 ETALAB / CC-BY 3.0
KAWE Précision Topo/Réseau Lél@ Included in the RGP network 2017-09-30 ETALAB / CC-BY 3.0
MTSA Précision Topo/Réseau Lél@ - 2017-09-30 Restricted
PORO Précision Topo/Réseau Lél@ - 2017-09-30 Restricted
GLOR OVPF-IPGP Installed in the frame of the

REVOSIMA
2019-03-13 CC-BY 4.0

PMZI OVPF-IPGP Installed in the frame of the
REVOSIMA

2019-03-07 CC-BY 4.0

KNKL OVPF-IPGP Installed in the frame of the
REVOSIMA

2019-03-05 CC-BY 4.0

MTSB OVPF-IPGP Installed in the frame of the
REVOSIMA

2019-04-08 CC-BY 4.0

DSUA Météo France / Université de
la Réunion

- 2018-05-25 open data

NOSY Météo France / Université de
la Réunion

- 2020-02-27 open data
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Supplementary Material B. SBE37 and A0A RBR deployments during successive MAYOBS campaigns
[Rinnert et al., 2019]. The SBE37 sensor network was later completed by an A0A pressure gauge first
deployed during the October 2020–April 2021 period (A0A1) and redeployed during the April 2021–
September 2021 period (A0A2).
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Supplementary Material C. Location of SBE37 pressure gauges records (red diamonds) during the other
MAYOBS campaigns (see Supplementary Material B), used for source modeling (see Supplementary
Figures H1 to H4). Black star indicates the eruption location.

Supplementary Material D. Bottom pressure differences between collocated SBE37 sensors (MOCH and
MOCI deployments) and the A0A1 drift-corrected data records during October 2020–February 2021 and
February 2021–April 2021 periods.
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Supplementary Material E. Bottom pressure anomalies and associated trends during the other MAYOBS
campaigns used for source modeling (see Supplementary Figures H1 to H4) (see Figure 3 for complete
legend).
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Supplementary Material F. Time series of daily solutions of eastward (top), northward (middle), and
vertical (bottom) ground displacements as recorded by GNSS stations of Mayotte, Grande Glorieuse
(GLOR), and Madagascar (DSUA, NOSY), between January 1, 2017 and December, 31 2021. In blue: the
raw data, in red: the data corrected from plate motion and harmonic.
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Supplementary Material G

Velocities observed and calculated for the best models at each station: East, North, and Up component for
GNSS and OBP Up component. Dark gray cell background stands for a residual greater than 2 sigmas of data
uncertainty, light gray for residual greater than 1 sigma but less than 2 sigmas.

Supplementary Table G1. GNSS velocity components observed and calculated for each 1-year period of
observation (from January 1st to December 31), as used in Figure 8
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Supplementary Table G2. GNSS and OBP velocity components observed and calculated for each period
of OBP campaigns (the name of the campaign refers to the retrieval cruise), as used in Figures 10, 11 and
Supplementary Material H
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Supplementary Material H

Equivalent of Figures 10 and 11 in the main text for
other OBP campaigns from 2019 to 2021. (top) Com-
parison of source modeling location as probability
density levels using only GNSS data (blue contours)
and using both GNSS and OBP data (red contours).
(bottom) Best source modeling radial profiles from
joint inversion of GNSS and OBP data. See Figures 10
and 11 for full legend, and Table G2 for velocity
values.

As shown in Figure 9, the deployment of OBP was
carried out after the occurrence of the maximum de-
formation, when the source flow rate already started
to decrease. All the following campaigns of OBP re-
covery/deployment correspond to periods with lower
and lower flux values. Given the large errors in the
observations and especially for pressure data, this
leads to increasingly large uncertainties in the calcu-
lated model. It should also be noted that the dura-
tions between each campaign are relatively short so
the signal-to-noise ratio of the data does not allow for
optimal source modeling, at least not with the same
performance as for the one-year period.

Supplementary Figure H1 (May 16, 2019 to Sep-
tember 26, 2019) shows very similar sources and sug-

gests OBP data do not modify the GNSS-only mod-
eling result. This might be due to the OBP network
configuration, as the 4 OBP are all located westward
of the volcano.

Supplementary Figure H2 (December 16, 2019 to
May 8, 2020) has a better network configuration and
indicates that OBP data tends to pull the source up-
wards, with a shallower solution and larger horizon-
tal a posteriori uncertainties.

Supplementary Figure H3 (May 13, 2020 to Oc-
tober 5, 2020) also suggests that OBP stations pull
the source upwards, in addition to “maintain” the
source’s horizontal location in the vicinity of the vol-
cano.

Supplementary Figure H4 (October 17, 2020 to
January 23, 2021) shows results that should be in-
terpreted with caution, as the signal-to-noise ratio is
very low for both GNSS and OBP data. As a result,
the Bayesian inversion clearly indicates that there
is no single source able to report observations. In
particular, solutions exist to the west of Mayotte for
both data inversions (GNSS with or without OBP).
The joint inversion (GNSS+OBP) still shows a cloud
of solutions at shallow depths in the volcano area,
but this is probably related to the position of the
stations.
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Supplementary Figure H1. GNSS/OBP data and models between May 16, 2019 and September 26, 2019.
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Supplementary Figure H2. GNSS/OBP data and models between December 16, 2019 and May 8, 2020.
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Supplementary Figure H3. GNSS/OBP data and models between May 13, 2020 and October 5, 2020.
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Supplementary Figure H4. GNSS/OBP data and models between October 17, 2020 and January 23, 2021.
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Supplementary Material I. Source location estimated from GNSS for years 2018 to 2021 (see Figure 7 for
complete legend), using a tectonic trend correction of +21.20 mm/yr east and +12.5 mm/yr north that
minimizes the northern residual for year 2021.
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