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Abstract High resolution transmission (HITRAN) database is the basic database of atmospheric radiance transfer
model. Improvements in spectroscopic parameters enhance the calculation accuracy of atmospheric radiance transfer.
The development of HITRAN database is briefly reviewed. The spectroscopic parameters of seven infrared-active
trace species (H, 0O, CO,, O;, CO, CH,, NO, OH) listed in the different HITRAN databases are compared, and
the total internal partition sums both in local thermodynamic equilibrium (LTE) and non-L'TE conditions are
calculated. Using the strategic high-altitude radiance code (SHARC), the impact of different HITRAN databases on
upper atmospheric infrared radiance transfer are analyzed. The results show that, on the 600~750 cm™ ', 950~
1150 cm™ ', 3600 ~ 3800 em™! spectral regions, the relative differences of average transmittances are 0. 23%,
0.39%, 0.34% for different HITRAN databases, and the maximum relative difference is 16% at single

wavenumber with 0.5 ecm ™' spectral resolution; the relative differences of intergated radiances on 550~750 cm ',
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1490~1690 cm ', 3600~3800 cm ! are 1. 95%,1. 65%, 15. 94% for different HITRAN databases. HITRANOS

database has better precision on spectral line parameters, including many molecular weak lines, and can be used to

calculate molecular absorption and thermal radiance of upper atmospheric accurately in the narrow band.
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Table 1 Spectral line statistics of major infrared absorbers listed in HITRAN from 250~5000 cm ™'

Molecule H,O CO, O CO CH, NO OH
86 24278 55004 162932 400 25053 10973 1881
96 24684 43726 143752 496 28159 13364 3912
N 2K 24922 43726 143725 496 28998 15689 12310
04 25171 44034 166256 496 139989 25760 12932
08 25170 205652 227502 496 163451 58760 11179
96 3.029X10'71.125X10 " 1.781 X107 1.005X10 ' 1.742X10" " 4.674X10 ' 5.836Xx10'®
S/ 2K 3.041X107% 1.125X1071 1,781 X107 1.005X 1071 1. 744 X107 4. 665X10" ' 6. 603X 10!
[em®/(molecm) | 04 3.090X107' 1.125X107' 1.723X107" 1.004 X107 1.739X107'7 4.665X10" " 6.673X 10" '*
08 3.137X107'71.125X10711,725X10"" 1.004 X107 1,.742X10"'7 4,665X10" ' 6.568 <10 *
96 0.07526 0.07358 0.07234 0. 06062 0.05924 0. 05017 0. 08225
S (Sa) Jem 2K 0.07458 0.07358 0.07234 0.06062 0.05924 0.05013 0.04901
= cm
%S 04 0.07643 0.07358 0.07642 0. 06062 0. 05894 0.05619 0.04894
08 0.07138 0.07358 0.07644 0.06062 0.05865 0.05619 0. 05058
SA /s 04 1.444X10°  1.691X10° 1.782X10° 6.625X10° 7.898X 10" 1.041X10° 7.256X10°
® 08 1.444X10°  4.791X10° 1.893X10° 6.625X10*° 8.495X10" 2.161X10° 2.297X10°
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b
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Fig. 2 Difference of atmospheric transmittances in different HITRAN databases.
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Table 2 Average transmittances on importance spectral bands

HITRAN database

Spectral band /em™

1

600~750 950~1150 1490~1690  1780~1980  2200~2400  3600~3800
JHITRANDS 0.502 0. 664 0.934 0. 969 0.508 0.709
(1= purrranss / prrrraes ) / %6 0.26 0. 40 0.18 0.32 0.08 0. 34
(1= prrrranes / prarrranos ) / Y4 0.23 0.39 0.18 0.05 0. 04 0. 34
(1= purrranck / purrraxs ) / 20 0.23 0.39 0.18 0. 04 0. 04 0. 34
(1= prrrrazos / prarrranos ) / 20 0.01 0.02 0.17 0.01 0. 00 0.08
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Table 3 Integrated radiances in importance spectral bands [unit; W/(cm®+sr) ]

HITRAN database

Spectral band /em ™!

550~750 950~1150 1490~1690 1780~1980 2200~2400 3600~3800
Rirrranranos 1.781X10°° 1.803X10 " 4.685X10 7 7.943X10°7" 3.003X10 ° 3.276X10
(1_RIIITRA\I86 /R][]TRANQ&) /% 1 95 O. 32 _1. 65 _3. 91 25. 07 _3. 79
(1— Rurrranss / Rurrranos ) / %6 1.95 0. 06 —1.65 1.33 —1.08 —15.94
(l7RHITRAN2K/RHITRA\'OS ) /% 1. 95 O. 07 - 1. 82 1. 05 *1. 09 *15. 48
(1—Rurrravo /Rurrrancs ) /%% 2.33 0.03 —1.90 0.21 —0.03 —6.54
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