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Sup. Fig. 1 - PMCC array processing results from IS40 (Papua New Guinea) for the Ulawun eruption showing the
back-azimuths of coherent detections over time. Colors represent the mean frequency of the detection. Dashed line
at 33° shows the backazimuth to Ulawun volcano. The shaded “Eruption” region (2019-06-25T19:00:00 to
2019-06-26T09:00:00 UTC) represents the time interval used to locate the main phase of the eruption with
IMS_vASC. The shaded “Prior” region (2019-06-23T00:00:00 to 2019-06-24T00:00:00 UTC) represents the time
interval used to clean the IMS_vASC grid of detection clutter from ambient noise (see Matoza et al., (2017) for
method details).



Sup. Fig. 2 - PMCC array processing results from IS39 (Palau) for the Ulawun eruption showing the back-azimuths
of coherent detections over time. Colors represent the mean frequency of the detection. Dashed line at 126° shows
the backazimuth to Ulawun volcano. The shaded “Eruption” region (2019-06-25T19:00:00 to 2019-06-26T09:00:00
UTC) represents the time interval used to locate the main phase of the eruption with IMS_vASC. The shaded “Prior”
region (2019-06-23T00:00:00 to 2019-06-24T00:00:00 UTC) represents the time interval used to clean the
IMS_vASC grid of detection clutter from ambient noise (see Matoza et al., (2017) for method details).



Sup. Fig. 3 - IS40 MdCCM array detection results Ulawun for 24 June at 00:00 to 26 June at 12:00 UTC, data
filtered from 0.5 to 5.0 Hz. Top: Best beam of infrasound; 2nd: MCCM, mean cross correlation maximum; 3rd:
Estimated trace velocity for each time window; Bottom: Estimated back-azimuth for each time window.



Sup. Fig. 4 - IS39 MdCCM array detection results Ulawun for 24 June at 00:00 to 26 June at 12:00 UTC, data
filtered from 0.1 to 5.0 Hz. Top: Best beam of infrasound; 2nd: MCCM, mean cross correlation maximum; 3rd:
Estimated trace velocity for each time window; Bottom: Estimated back-azimuth for each time window.



Sup. Fig. 5 - Ulawun thermal anomaly (deg. C above background) times series compiled from ASTER data.

Sup. Fig. 6 - ASTER thermal imagery of Ulawun from 27 March 2014 (left) showing clear hot pixels at the summit
and from 29 June 2019 (right) showing hot pixels at the summit and to the southeast.



Sup. Fig. 7 - Ulawun crater area pre- and post-eruption. Sentinel-2 visible band data from 01 January 2018 (Row 1)
and from 02 December 2019 (Row 1). Column 1 is the plain image and Column 2 has the crater shaded to illustrate
the increase in area.

Sup. Table 1. Table of the parameter space used to select the initial source conditions in the Monte Carlo plume
modelling.

Source Parameter Explored Range

Velocity (m s-1) 25 - 250

Gas Mass Fraction 0.01 - 0.05

Temperature (K) 900 - 1400

Radius (m) 1 - 250


