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Application of the CkD method in the strong water vapor absorption bands
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(1. Key Laboratory of Atmospheric Composition and Optical Radiation, Chinese Acadamy of Sciences, Hefei 230031, China;
2. Graduate School ,Chinese Academy of Sciences, Beijing 100039, China)

Abstract; In order 1o calculate the optical transmittance of water vapor in the strong absorption bands fleetly ,the application
of the correlated k-distribution( CkD) method in the calculalion of the optical transmittance of water vapor in the strong absorption
bands was studied, and the corresponding program was designed and developed. The technical details in the CkD method,
including the chose of integration grid points, the interpolation of the absorption coefficients in the inhomogeneous atmosphere was
also discussed. Tested on the six standard atmospheric models, good results were obtained. The results indicate that the CkD
algorithm is accurate and efficient in the calculation of atmospheric transmittance of water vapor in the strong absorption bands,
and the CkD practical in actnal application.
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Fig.1 Variation of water vapor absorption coefficient with wavenumber and
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Fig.2 Comparison between the calculated results by £D and those by LBLI
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Fig.3 The various absorption coefficient as a function of the cumulative
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Fig. 4 The absorption coefficients at the grid points and the inlerpolaled val-
ue for g =0.107

2.2 dEHSER TR g (k) R REHRE

WE T —MREHRERT , XA BRI
SRR MR AR IE 24 € g (RIS R B, (g) , A
T 0] LAARE (5) 2P i A R IR B 51 B AR I R AR
BB R, M Fpoy ik HE 6 MR RIS,
SR EE RS TS R — & AE 3300em ™' ~
4100cm ' FEFE A BB R, BTAS BIA0 45 R DL
5. Bl 5a~ B 50 FRRER PR T PR
2% WikBERZ WARBE R ZMNEERERSI6 FK
ST, K b kB M 100km & B 2K
25 13km HE LUF (B 0. Skm — 1 x) ML RS
FBAR T BRI E, AL EJLERTLUE ],
HIRRE & A B2 B A M 100km & BMRE K S W
BITRIRZEHLE 1% LU, BB W2 LR b K E
BT, 3 6 MM R 8Lk T
JUR BT a], SAESRE LT kA T, B Rl 4E 5 T
JUAB %, KR TIFRME,

RGN (1) FRBUR 858, 23 UL/ DR Rk
R, BOR B2 BT 5 (2) 384 Xof W e 28 B8y 4
B R EE SR AL TR 48, 5 — E FR I L IRBESR &
FIE o




H3IBE H2H FIRRBE MK b AM AR LT K IR SR IR WO T3 Hh i 1 179
10F— LOE— — 0= -
" aTe —LBLlf ¢ FpT~. —LBLL] g, p¢ - —LBLI
£0.8; . CkD] 208 o CkD U5 Ny CkD
E0.6} N £o.6 . 305: S
504- N Eam . z 0.4 .
- & Eo2f T g Boat S 5 802 ]
S (0] S et \S 0.0p—+—r—rot ot ;:..\,g 0.0
:0000\//\.’\_ A “AS 0,000 ‘v’\ﬁ / vi3 0000 —— \ X
=-0.010% R - e Y A 0.010 i
a 310 9 7 (= 00“%3 im 9 7 5 3 1 A 13 11 9 h hm
A termmal helght/km 5 terminal hexght/km @ terminal height m
= 1.0 O 10FT— , O 10T
9’:;08 & — LBLI “303} N —LBLI B0sf I T —LBLI
g . CkD 2 . CiD ghe L CiD ]
0.6} N S06 "~ £0.6f N ]
S 504 . 5 E04 \\\\\‘3 04 e
mcoz N Am 502 m EO')- T
dg 2t ~_1d g0 ] = 502 ~
= 0.0ttt = 0.0 S 0.0t ’
= = RS AR = AR AR N A 7
EOWO*‘X\AAr/\Q EQ%W—M~/\Nf»NAVEOW%—/\/ VYT
o O TR A R T Q00103375 T T~ U T R T R S T
o terminal height/km o terminal henght/km < terminal height/km

N

Fig.5 The comparison between the results by CkD and those by LBLI on the six standard atmospheric models
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