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SO02 iterative (all v1 and v3) - Retrieval scheme State vector:
- Total column amount of SO,

Lo . . . N . . . . . o X The SO, retrieval algorithm uses measurements from 1000 to 1200 cm™ and - Altitude H
Sulphur dioxide (SO2) is an important atmospheric constituent that plays a crucial role in many atmospheric processes. Volcanic eruptions are a significant source of atmospheric SO2 and from 1300 to 1410 cm™ (the 7.3 and 8.7 ym SO2 bands) made by IASI (Carboni - Thickness s

its lifetime and impact depend on the SO2 injection altitude. Measurements of volcanic SO2 emissions can offer critical insight into the current and near-future activity of volcanoes, however, et al., 2012). Uses the detection scheme (Walker et al. 2012) applied to pixels - Surface temperature Ts
the majority of active volcanoes lack regular ground-based monitoring. for the full retrieval (Carboni et al 2012).

We exploit the spectral range of IASI, from 1000 to 1200 cm-1 and from 1300 to 1410 cm-1 (the 7.3 and 8.7 mm SO2 absorption bands), to study volcanic SO2.

The IASI-A dataset was analysed using a rapid linear retrieval algorithm as a global survey tool to show that IASI observations detect SO2 emissions from anthropogenic sources, volcanic
eruptions and certain persistently degassing volcanoes over the IASI time series. Using this linear retrieval hundreds of potential degassing volcanoes are identified around the world.

An iterative optimal estimation retrieval scheme was then employed to produce a more detailed analysis of the data, with a comprehensive error budget. This algorithm is significantly more
computationally intensive but allows for the estimation of both the SO2 amount and altitude of volcanic plume from recent explosive and effusive eruptions.

Thermal infrared spectrometers are particularly valuable in regions where shorter wavelength observations are limited, such as during polar winter.

In particular here we present two case studies: There are several advantages of the IAS! retrievals:

1) The vertical distribution of SO2 during the Bardabunga eruption from September 2014 to February 2015. (1) IASI makes measurements both day and night (so has global coverage

2) The monthly mean trends in SO2 emission over Ecuador. Over Ecuador, Tungurahua showed the most persistent signal, with a strong correlation between 1ASI, ground-based and OMI every 12 hours), IASI measurements OE retrieval
datasets. Over Kamchatka, IASI detected clear peaks in SO2 emissions coincident with reports of elevated volcanic activity.

. . . . . + ECMWEF profile (temperature, h20, p, z)
This retrieval scheme determines the column amount and effective altitude of

the SO, plume with high precision (up to 0.3 DU error in SO, amount if the F(x) Forward model: fast radiative transfer
plume is near the tropopause) and can retrieve informations in the lower (RTTOV + SO, RAL coefficients)
troposphere.

IASI simulated spectra

(2) the IASI retrieval does not assume plume height but retrieves an altitude
for maximum SO, amount (under the assumption that the vertical
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Itis mainly a ‘measurement’ of the SO2 signal. Assume SO2 vertical profile, atmosphere profiles, jacobian. Used for: (i) plume detection, (i) identify where there is a signal

- i The colour represents the total mass of SO2 in Tg between two vertical step,
- All IASI archive 2007-2014 analysed dabunga eruption from September 2014 to February 2015 dark-red represent values higher the colour-bar.
Kasatochi 2008 Global Average - NRT data processin

Every column of the plots come from an IASI map (one every 12h). Black line
Every ~12 hours we produce maps of IAS| retrieved is the mean altitude of tropopouse compute at the plume pixels.
S02 amount and altitude. Example here:
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Over Ecuador, Tungurahua showed the most persistent signal,
with a strong correlation between IASI, OMI and DOAS ground
measurements, during quiescent and active periods, on monthly
scales. onthly SO, ti
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Linear retrieval clearly indicated areas where IASI detects
3 ) persistent emissions. Individual eruptions were also apparent in
0.10 0.15 E i z this data, alongside anthropogenic pollution (China and the Middle
5O, Column Amounl/DL E EaSi).
sova Averago 2008 deckoniieiioied Congo-2018 Average - oy 213 ’ S “| The IASI scheme can be used twice a day to follow the vertical
L distribution of SO2 as a function of time for low altitude plume and
during winter time with low solar radiation (Bardabunga eruption).
Monitoring trends in volcanic emissions using the IASI retrieval
shows promise for variations in Tungurahua-scale persistent
activity. The IASI retrieval may have value in monitoring trends at
i W L i =3 & -] similaractive volcanoes where ground-based monitoring is limited.
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