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Abstract: Using the HITRAN2016 database, a new database of atmospheric molecular absorption coefficients
was obtained by recalculating and fitting, which was applied to the upgraded 2nd edition of the Combined
Atmospheric Radiative Transfer (CART2). A CART2P1 program module with a spectral resolution of 0.1 cm™
has been added. Compared to CART 1.0, atmospheric molecular absorption takes into account weaker molecular
absorption lines. The comparisons to LBLRTM between the calculated results of MODTRANS and CART
showed that CART2 can accurately simulate the absorption of atmospheric molecules; the calculated results agree
well with the real measured ground-based infrared high-resolution solar spectrum. The atmospheric transmittance
and environmental background radiation calculated by CART2 with a finer 0.1 cm™ spectral resolution can

distinguish discrete atmospheric molecular absorption lines, which can be applied to radiative transfer calculations
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for medium-to-high spectral resolution optical engineering or some laser engineering.
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Fig.1 CO, transmittance computed with the LBLRTM and fast fitting

method vs CO, content at various temperatures, pressures
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Tab.2 Total strength of absorption lines for 7 main

gases in HITRAN database in 2004-2016

(Unit:cm™"/(mole:cm™2))
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0O; 7.7918E-20  7.7924E-20  7.7924E-20  7.7922E-20
N,O  42665E-20  4.2666E-20  4.2666E-20  4.2677E-20
CcO 7.3883E-21  7.3883E-21  7.4120E-21  7.5052E-21
CH;  8.0356E-21  8.0524E-21  8.0608E-21  8.0930E-21
0O, 1.9135E-22  1.9135E-22  1.9260E-22  1.9260E-22
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Fig.2 Horizontal optical depth of CH, calculated by CART1.0 and
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Fig.7 Solar direct irradiance at the surface and TOA by CART2P1
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