Water vapor continuum absorption in near-infrared from CAVIAR laboratory measurements

The files present cross-sections of the water vapour continuum absorption, retrieved from the high-
resolution spectra. The spectra were recorded using a Bruker IFS-125 High-Resolution FTS at the
Rutherford Appleton Laboratory (RAL) Molecular Spectroscopy Facility (http://www.msf.rl.ac.uk).

The optical depth 7, of the measured spectra was derived in a standard way as:
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where | is the measured intensity of a sample measurement, I, is the intensity of a background
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measurement, and v is wavenumber in cm .

The continuum optical depth 1. in each microwindow was then derived using a procedure similar to
that of CKD [1], i.e. the local line contribution was excluded from the experimental spectra:

TC(V) = Tm(V) - ETline,i(V‘Vi),

where Tjine.i(v-vi) is local Lorentzian® contribution from i H,O spectral line, centered at v;, within 25
cm™ from every line centre. Following the CKD approach the Lorentzian contribution of monomer
lines is calculated without the 25 cm™ ‘CKD-plinth’ [1]. The local line contribution was calculated
using line-by-line code and HITRAN-2008 [2] spectral line database.

The self-continuum cross-sections [cm?molec™atm™] was derived from pure water vapour
measurements and defined as:
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where ps and Ps are water vapor gas number density and pressure respectively; k is Boltzmann
constant, T is the temperature, and L is the absorbing optical path length.

The foreign continuum cross-section was derived from measurements with relatively high pressure
Ps of an artificial air (Air Products Zero Air, 79.1% N, and 20.9% O,), with the self-continuum
contribution subtracted according to the values obtained from pure water vapour measurements, and
N, and O, binary absorption contribution excluded by the experimental scheme (by background
measurements).
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In the MT_CKD software the continuum cross-section [cm™ (molec/cm®™ = cm*molec] at any
temperature is normalized to the number density at standard conditions (1 atm, 296 K). Therefore,
the presented here values should be multiplied by the factor T/296 to be compared with MT_CKD
values.
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All other details of the experiments and continuum retrieval can be found in the references below.
The references to cite with regards to the data

! At the wavenumbers of interest here, the Lorentzian line shape is equivalent, to high accuracy, to the Van Vleck and
Huber lineshape used by Clough et al. [1989].
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