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Impact of FIR observations

FORUM will allow obtaining:

* Improved estimate of the outgoing long-wave broadband flux
[Palchetti et al., 2008].

* Better estimate of the emissivity of frozen surfaces within the FIR
region.

* Quantification of long-term effects of ongoing changes in greenhouse
gases such as CO2, CH4, N20 and O3 on the radiation field.

* A full verification of the FIR water vapour spectroscopy.

* Improved water vapour retrievals in the upper-troposphere as
compared to retrievals from mid-IR measurements.

* FORUM measurements will contribute to improve cloud
parameterizations (needed in climate and NWP models) and to
characterize radiative properties of ice clouds in the FIR.
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Summary table of performances

Min. err. (%) = minimum retrieval error achieved.

Min. Vres (km) = minimal (finest) vertical resolution, calculated as the FWHM of the averaging kernels.
Height (km) = altitude range where the minimal retrieval error and finest vertical resolution are achieved.
Npor = number of Degrees of Freedom of the retrieval, calculated as the trace of the AK matrix.

TC err (%) = percentage error on the Total vertical Column of the gas.

Species Min. err. (%) | Min. Vres (km) | Height (km) | Npor | TC err (%)
O3 15- 20 7-10 20 - 30 4 2-3
CH; and N,O 15 - 20 9 -10 15 - 20 2.5 - 3.5 hH-15
HNO; b 10 - 20 15 - 25 1 15 - 30
F11 and F12 H0) 13- 15 9-11 1 )

We also tried to retrieve CO from the FIR simulated observations of FORUM, however the CO features are very weak as compared to
the measurement noise. We found that the information gain on this gas is negligibly small.
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