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Table 1 Spectral characteristics of HIRS/2

BEEAFS $OoME(CmD) PLOEKGEm) FEHEHFE(cm™D

1 668 15.0 3
3 691 14.5 12
5 716 14.0 16
11 1364 7.3 40

2 WRWCR B SRS 8 B KR R W] 4 B R AT

KO RLHIREBRBERRE 2.0 DHER p. T RUTLEN, ELESRY
REHAELR TR EREREE. ROARHTETH 3N LREEEERRKSE
HTHELR LN p. T WARKRTHHE, 7 2 BE p.T WERTHHE, BUAFH
HMBHFRUE p- R 2 HHFHTEHEET RN RE.

%2 WEGRTHETRNRE(p Bl hPa)
Table 2 Errors of transmitances for two methods (unit.hPa)

EE{RE 2 THEER PN ES Cba
GBE 3 LB £.=T700 £,=140 £,=100 pr=T5
B 0. 0048 0. 0381 0. 0102 0. 0080 0. 0064
Fi{E 0. 0010 0. 0105 0. 0034 0. 0020 0. 0008
¥ 0. 0026 0. 0159 0. 0046 0. 0036 0. 0033

B 2UBHARNSESE p N ELIRNHHE AR KB EMW. p,=700hPa {
REW p,=75hPa FREKIFILE, BKIREEMN 0. 0064 3 1MZ 0. 0381,# 772 M 0. 0033
HRF] 0.0159. MEHES K p, FEANE R BWA B AEKHEEHRZE B /). . 7E 100hPa B
il t, 1R 2 Ak 4 R/, p, = 75hPa B iR 35 £ /] (0. 0064) , p, = 140hPa B} iR 2 B K
(0.0102), XiRBIRA p, T AR BN EBEL N SEKE p BELBRBAIT
RRE & THEBRTHENE 1L HHRER/.

BFBU LT, MR, SRR R L. (p, TOHER p. T RATH B, ANE
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Table 3 The differences of transmittances between ESFT and line-by-line calculations
for tropical atmosphere ’
KK i1 il 3 K 5 T
(hPa) b avE 3 EZMH EiE M 2ot E2H pave B
0.2 0. 9682 0. 0000 0. 9966 —0. 0001 0. 9986 —0.001
0.5 0. 9360 0. 0004 0. 9924 0. 0001 0. 9961 0. 0000
1.0 0. 8906 —0. 0004 0. 9863 0. 0001 0. 9935 0. 0002
1.5 0. 8505 —0. 0004 0. 9808 —0. 0001 0. 9917 0. 0001
2.0 0. 8149 —0. 0004 0. 9757 —0. 0002 0. 9900 0. 0001
3.0 0. 7558 —0. 0003 0. 9659 —0. 0001 0. 9870 0. 0000
4.0 0. 7102 —0. 0005 0. 9567 —0. 0002 0. 9842 —0. 0001
5.0 0. 6740 —0. 0005 0.9477 —0. 0003 0. 9814 —0. 0001
7.0 0.6191 0. 0000 0. 9304 —0. 0004 0. 9761 0. 0001
10.0 0. 5567 0. 0001 0. 9056 -—0. 0003 0. 9686 0. 0002
15.0 0. 4746 —0. 0003 0. 8661 0. 0000 0. 9570 0. 0000
20.0 0. 4081 —0. 0001 0. 8282 0. 0000 0.9463 . —0.0001
25.0 0. 3521 0. 0004 0.7917 0. 0001 0. 9364 —0. 0001
30.0 0. 3042 0. 0004 0. 7566 0. 0003 0. 9271 0. 0000
50.0 0.1695 0. 0001 0. 6285 0. 0006 0. 8948 0. 0002
60.0 0.1252 —0.0012 0.5725 0. 0011 0. 8817 0. 002
70.0 0. 0918 —0.0012 0.5214 0. 0015 0. 8700 0. 0002
85.0 0. 0565 —0.0010 0.4530 0. 0020 0. 8545 0. 0004
100.0 0. 0342 —0. 0007 0. 3939 0. 0022 0. 8404 0. 0009
115.0 0. 0206 —0. 0006 0. 3416 0. 0019 0. 8260 0. 0012 0. 9983 —0. 0002
135.0 0.0104 —0. 0001 0. 2804 0. 0019 0. 8048 0. 0015 0. 9962 —0. 0001
150.0 0. 0063 —0. 0001 0. 2407 0. 0016 0. 7875 0. 0014 0. 9946 —0. 0001
200.0 0. 0011 0. 0000 0.1420 0. 0004 0.7244 0. 0001 0. 9868 0. 0001
250.0 0. 0002 0. 0000 0. 0820 —0. 0002 0. 6554 —0. 0006 0. 9602 0. 0005
300.0 0. 0000 0. 0000 0. 0466 0. 0001 0. 5855 —0. 0001 0. 9059 —0.0016
350.0 0. 0262 —0. 0001 0.6170 —0. 0005 0. 8235 —0. 0006
400.0 0. 0147 —0. 0001 0. 4527 —0.0012 0. 7209 —0. 0026
430.0 0. 0104 0. 0001 0. 4163 —0.0012 0. 6524 —0. 0021
475.0 0. 0064 —0. 0001 0. 3653 —0.0013 0.5463 —0.0011
500. 0 0. 0049 0. 0001 0. 3388 —0.0012 0. 4873 —0.0012
570.0 0. 0025 0. 0001 0.2732 —0.0014 0. 3296 —0. 0015
620.0 0. 0016 0. 0001 0.2328 —0. 0018 0. 2375 —0. 0025
670.0 0. 0011 0. 0001 0.1975 —0. 0019 0.1617 —0. 0004
700.0 0. 06009 0. 0001 0.1784 —0. 0015 0.1204 —0. 0035
780.0 0. 0005 0. 0001 0.1360 0. 0009 0. 0455 —0. 0023
850.0 0.1073 —0. 0008 0. 0157 —0.0008
920.0 0. 0842 —0. 0006 0. 0049 —0.0004
950.0 0. 0759 —0. 0008 0. 0028 —0. 0004
1000. 0 0.0634 —0. 0003 0. 0010 —0.0003
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AR (p),FAERAXHHNERY dr” (p)/ddogp).
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Table 4 The maximum differences of transmittances between ESFT and line by-line

calculations in various conditions of atmosphere

KKRE iliE 1 i3 il 5 ## 1
#P AR 0. 0012 0. 0022 0. 0019 0. 0035
Wik ESE 0. 0012 0. 0015 0.0013 0. 0028
BEMRE 19 0. 0030 0. 0036 0. 0023
mARE 0. 0030 0. 0036 0. 0023 0.0035
4 5’

D HEERAE HRERKRE LG, T) AER p. T RIS BT REFR/N, HiE
BUEXMSESE p IR p. T VUL BN ATR , LEEE —EMEE.

() AREARATTUREHEAARERL T LEEENEL R SNERE.

(3) ARABEESL T HIRS/2 § CO, 7£ 668,691,716 cm ™~ E I #Y:F o 3, 3 R4
KT BEERBHZRB LA ZE/DNT 0. 0036; KK 1364 cm ™ LEE A ES K, 15
BRI HSERHZELZR S H LR 2 E /T 0. 0035.
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CALCULATION OF HIRS/2 CHANNEL TRANSMITTANCES BY THE
EXPONENTIAL SUM FITTING OF TRANSMISSION MODEL

Jin Xin
(Aviation Meteorological Research Institute,Beijing 100085)
Yin Hong
(Department of Geophysics,Peking University,Beijing 100871)

Abstract

The absorption coefficient,transmittance and weighting function of the channels of
HIRS/2 depend on the temperature profile which varies with the location and/or time in
turn. An improved ESFT (the Exponential Sum Fitting of Transmission)model suitable
for calculating the HIRS/2 channel transmittance has been obtained by adding the
instrument weighting function to the ESFT model proposed by Shi Guang-Yu. With this
new ESFT model, the variations of transmittance and weighting function with the
temperature can be calculated efficiently. Comparing with the exact line-by-line
calculations,the results obtained show that the maximum absolute error in transmittance
for CO, channels is smaller than 0. 0036,and that for the H,O channel is smaller than
0. 0035.

Key words: Transmittance; ESFT model; Modification of the response function.





