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Introduction

Below we attach three additional Figures, supporting the results shown in the main

paper.
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Supporting information for the injection of the volcanic plume of the April
eruption at Ambae (Figure S1) : In the same manner as described in Section 2, the
Himawari BT observations are used together with ERAb5 temperature profiles to identify
the injection altitude for the Ambae April eruption (Fig. S1). Fig. Sla shows the volcanic
plume at a core BT-level of 193K, which corresponds to an injection altitude of around
17 km.

Supporting information for Figure 1-4 (Figure S2) Fig. S2 extends the area sam-
pled by Fig. 3. It represents the geographical (Fig. S2a) and vertical distribution (Fig.
S2b) of the well-developed (end of September 2018) Ambae volcanic aerosol plume in the
global tropics, using CALIOP data.

Supporting information for Figure 2 (Figure S3) As seen in Fig 2, Fig S3(a) shows
enhanced aerosol extinction values at 19-20 km altitude after the Ambae volcanic erup-
tion and the subsequent injection into the UTLS of sulfur. To account for the less dense
sampling of the SAGEIII/ISS instruments (compared to OMPS), wider areas and time
frames were averaged (Fig S3). Fig S3(b) mirrors well the conclusions drawn from Fig. 2.
The relatively higher aerosol extinction values in October 2018 (compared to the OMPS
observations in Fig. 4) can be explained by the larger area over which SAGEIII/ISS pro-
files are averaged. Fig S3(c) represents the vertical distribution for the well distributed

plume, as seen in Fig. 5.
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Figure S1. Same as for Fig. 1b and c for the determination of the injection altitude for the

April eruption at Ambae.
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Figure S2. (a) CALIOP total backscatter individual observations in the global tropics (from
30°S to 30°N), integrated from 16 to 22 km during the end of September (25 to 30" 2018).
Colors represent the overpass time and size represent the total backscatter value. (b) Mean total
backscatter profiles as a function of the latitude integrated over all longitudes, in the same period

as Fig. S2a.
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Figure S3. Same as for Fig. 2 in the manuscript with the SAGE III/ISS aerosol extinction data
set (at 521 nm) averaged over 3 months each. (b) Same as for Fig 4(b) with the SAGEIII/ISS
data set averaged over a larger area (11-26°N and 71-87°E). (c¢) Same as for Fig. 5 in February-
March averaged over 10-50°E. The SAGEIII/ISS data have been cloud filtered using a simple

criterion as described in Thomason and Vernier (2013): excluding values where the ratio of the

aerosol extinction coefficient at 525 and 1020 nm is less than 2.
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