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1. Artificial Neural Network for IASI
Large uncertainties are still associated with the atmospheric
budget estimates of oxygenated volatile organic compounds
(OVOCs), primarily due to the paucity of global and
consistent measurements to constrain the distribution and
magnitude of their emissions and those of their precursors.
The spatially dense observations from IASI can help reducing
these uncertainties by providing trace gas quantification
throughout the globe. However, the weak, broadband
spectral signatures of the OVOCs in the thermal infrared
make their retrieval particularly challenging.
We retrieve vertical abundance of OVOCs from IASI using
the ANNI (Artificial Neural Network for IASI) version 3
retrieval framework (Franco et al., 2018; Clarisse et al.,
2019), depicted on the right. It consists, for each individual
spectrum, in (1) the calculation of a Hyperspectral Range
Index (HRI) to quantify the target gas absorption in the
spectrum, and in (2) its subsequent conversion in gas total
column using an artificial feedforward neural network (NN).
This latter maps the complex relationships between HRI, gas
column, and state of the atmosphere and surface.

Building on the ammonia retrieval approach (Whitburn et al.,
2016; Van Damme et al., 2017), this general retrieval
framework reveals robustness and sensitivity to the detection
of OVOCs, while its computing efficiency permits the
processing of the entire IASI observational time series. Quasiglobal distributions of single-pixel total columns of methanol,
formic and acetic acids, PAN and acetone (Franco et al., 2018,
2019, 2020), and associated uncertainties, are now produced
daily in near real time and ERA5-driven reanalysis versions.

2. Retrieval in single overpasses
The quasi-global distributions of OVOC
columns retrieved daily from IASI
observations allow the production of regional
“snapshots” useful to track down local
enhancements of OVOCs, such as in biomass
burning plumes.
The example on the left shows large
enhancements and transport of OVOCs (and
CO) columns due to massive forest and
tundra fires that erupted across the Subarctic
regions throughout summer 2019. The data
are from IASI/Metop-A and –B observations
on 23 July 2019 (a.m. overpasses). Each dot
corresponds to an individual IASI
measurement. The blank areas correspond to
clouds or measurements excluded because of
poor retrieval performance. The plots on the
right present regional enhancements of
formic and acetic acids captured by
IASI/Metop-A and -B.

3. Decadal climatology of OVOCs
The daily distributions obtained from the long time
series of IASI measurements allow the production of
decadal climatologies of OVOC distributions and
column abundances. The plots on the right depict
monthly climatologies of the OVOCs retrieved with the
ANNI framework throughout the IASI/Metop-A
operational period (2007-2019). The plots highlight
the source regions, transport patterns, and
atmospheric variability of these major OVOCs.
The ANNI retrieval framework is currently being
applied to other VOC species, such as hydrogen
cyanide (HCN). The preliminary IASI/Metop-A seasonal
climatology of HCN is shown below.
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