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Abstract

The FORUM (Far-Infrared Outgoing Radiation Understanding and Monitoring) mission is ESA’s ninth
Earth Explorer mission, with launch planned in 2027. FORUM will provide measurements in the FIR spec-
tral region(100-667 cm™') of the outgoing longwave radiation (OLR) of Earth, with a spectral resolution
never achieved before. The FIR spectrum is uniquely sensitive to the upper troposphere and low strato-
sphere (UTLS) water vapour (WV) distribution, to the surface emissivity at high latitudes and to the optical
properties of high-level clouds. Besides the tremendous impact on diagnosing atmospheric conditions in
real time, the above properties are observed with great interest by the data assimilation (DA) community.
The potential benefit of the upcoming FIR data in a DA process is not obvious, nor it is exempt from chal-
lenges to its feasibility. In the context of the ASI (Agenzia Spaziale Italiana) projects MC-FORUM (Meteo
and Climate exploitation of FORUM) and in collaboration with FIT-FORUM (Forward and Inverse Tool
for FORUM), we are studying how to assimilate FIR data and their impact within a DA cycle. The present
work shows preliminary results along this perspective. We intentionally leverage on the use of a low-order
model: a multilayer version of the Lorenz-96 model, already used in previous theoretical studies about DA
of satellite data. The use of a low complexity model allows one to easily control the experimental setup,
while reducing the computational burden. We adopt a state-of-the-art ensemble-based DA scheme. The
main challenges of the study are (i) the construction of a simple yet adequate observational operator H to
generate synthetic FIR observations, (ii) the vertical localization of such data, which are vertical integrals
over an atmospheric column and (iii) the capability to discriminate the impacts of FIR measurements into
the overall assimilation process. We will illustrate the potential of FIR against regular infrared data. This
work is part of an incremental research strategy, whose next step consists into performing a similar analysis,
but with the use of an intermediate complexity atmospheric model (SPEEDY, Simplified Parameterizations,
primitivE-Equation DYnamics) and a fast radiative transfer model (o-IASI/FORUM) to generate the FIR
radiances to be assimilated. The experimental setup using SPEEDY will also be detailed.



