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Abstract There is no criterion to judge which one is the most accurate among different line-by-line (ILBL) integra-
tion algorithms for lack of exact measurement data {from laboratory currently. Therefore, the evaluation to the accu-
racy of LBL algorithm can only be made in the comparison among different models. A fast and efficient L.BL algo-
rithm for atmospheric absorption called ZS2000 developed by the authors is compared with LBLRTM in detail,
which is one of the LBL integration models recognized officially in the world. It is shown that the relative differences
of up and down radiative fluxes and the absolute differences of atmospheric cooling rates between them in the long-
wave region are less than 3. 1% and 0. 13 K « d"! for the whole atmosphere, respectively. These differences are
within the scope from ICRCCM (Intercomparison of Radiation Codes Used in Climate Models). It is found in the a-

nalysis that these differences are mainly caused by the smaller water vapor absorption coefficients in the region of
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10~530 cm ™! obtained by ZS2000 than those calculated by LBLRTM. Especially in the infrared region, both of

them are consistent with each other in radiative flux and heating rate with a high accuracy of relative difference with-

in 2%. Therefore, it is concluded that ZS2000 can satisfy all kinds of need in accuracy in radiative transfer calcula-

tions for the longwave and infrared regions.

Key words line-by-line integration, radiative flux, atmospheric cooling rate, model comparison
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Table 2 The solar integrated up, down, net fluxes and cooling rates at the top of atmosphere (TOA), tropopause (TROP) and the
surface (SUR) and their comparison between ZS2000 and LBLRTM

KR wE U Dy D Dp N Dy C D¢ Re
Atmos- Height /Wem?2 /Wem? /Wem? /Wem? /Wem? /Wem? /Ked! /Ked' /%
phere

TRO  RKT TOA 2.99 0.05 38.52 0. 009 35.52 0. 06 0. 88 0.015 1.70

X2 TROP 2.99 0.05 36. 74 0. 02 33. 74 0.07 0.13 0. 005 0.41
Hi i SUR 3.32 0.05 16. 98 0.19 13.66 0.14 0.15 0. 0017 1.13
MLS  KXTi TOA 3.19 0. 05 38.52 0.01 35.33 0. 06 0. 88 0.016 1.76
X ZT TROP 3.20 0. 05 36. 19 0. 02 32.99 0.07 0.11 0. 0001 0.1
Hi T SUR 3.52 0.05 17.98 0.18 14. 46 0.13 0.15 0. 002 1.32
MLW  K&Ti TOA 3.92 0. 04 38. 52 0.01 34. 60 0.05 0. 85 0.014 1.68
X2 TROP 3.92 0. 04 37.39 0.017 33.47 0. 06 0.15 0. 001 0. 65
Hi i SUR 4,31 0. 04 21. 29 0.14 16. 98 0.11 0.13 0.0018 1. 36
SAS K& TOA 3.40 0. 04 38.52 0.01 35,11 0. 06 0. 84 0. 015 1.82
2T TROP 3.42 0.05 34. 90 0.02 31.48 0. 07 0.14 0.0019 1.34
HiE SUR 3.76 0. 05 18. 90 0.18 15. 14 0.13 0.14 0.0019 1.34
SAW  RETi TOA 4,37 0. 04 38.52 0.01 34,15 0.05 0. 88 0.014 1.61
X Z T TROP 4,37 0. 04 37.92 0.01 33. 54 0.05 0.17 0. 001 0. 64
Hi i SUR 4.79 0. 04 23.03 0.13 18. 24 0. 09 0.11 0. 0015 1.39
USS KA TOA 3.61 0.05 38.52 0.001 34.91 0.06 0.83 0.015 1.77
X Z T TROP 3. 62 0. 05 35. 97 0. 02 32. 36 0.07 0.12 0. 0001 0. 09
Hi T SUR 3.97 0. 04 19. 85 0.16 15. 88 0.12 0.14 0. 0017 1.23

{E: U, D, NRIC & LBLRTM AR ) b ) F | @ ihim s A SRS %t Dy Do DNFI Doyl i b 1R | ¥ S A
HIZAE 252000 5 LBLRTM Z A4 % 22515 M0 Re W F7R»@EIAE 252000 5 LBLRTM Z [a] i AE XS 22531 .

Note: U, D, N and C are up, down, net flux and cooling rate reference values by LBLRTM, respectively; Dy, Dp, Dy and D¢ are their corre-

sponding differences between ZS2000 and LBLRTM, respectively; R¢ represents the relative difference of cooling rate between ZS2000 and

LBLRTM.
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