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Fig- 1 Calculated column transmission of atmospheric methane

and water vapor
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Table 1  Simulated retrieval error of column CHs Vs- month-averaging temperature profiles of Hefei
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atmospheric models
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suremental noise, the absorption of this wavelength region is also

plotted in the figure

L5 LR — MBS IR R 2T 500,

B T EARRIRZEZRSN RKEEEE S 4
A B X ELAME R A ™ E A U {5 E
AR/ MR RZE R 2 AR, B 25 5OR T 5, Br A
TiEREETIRAILEMRT.

4 & S

] 5 2 1997-10-20 13240 0] £ ) K FHOE 35 A0 A
PR H PR AR PR & B SR B )2 R s
&, ] WL ) A AT

%] 6.2 1997-09-09 A1 1997-10-06 43513 il 4 At
HIX 9 AAN 10 A4y 59 H3E E  RU  B R B £
AP 25 BE 24 R RSP ) TR e v BE 23 A1 B 4k



5 3

BB, B UHE RO Y B R R 213

1.0 ~———————————————————

PR SR S Sy al s 1 1
3.420 3.425 3.430 3.435
FEK/um

0 L a M,
3.410 3415

5 R B R RSB R

Fig- © Observed and compurated column atmospheric transmission

) — S S S S S S S e T
 8f 1997-09-09 ]
=
(=]
E 664} .
]
&
m 5.81 ]
=
o [ 1957-10-06
498 .
4.15:“.“|.‘...I... L i Lisa 1 aadas s gl e | 1

10 11 12 13 14 15 16 17
Ay ) /%)

8 9

6 WA SE MR H e S B H L
Fig- 6 The variation of column abundance CHy during Sept - 9
and Oct -6 of 1997

= (O Zkn ) BRI BE | S A J3E R 2 42 b T 52 P
RN 24 F A - 24 v e e R A R sk
VR H s S B B, Wbe S BAE— R
H A LIS 5] P (B i) 82 00— 17+ 00) 22 LA /DN,
/T 526, IR B P A WL E R A
B H AL BRI TR T T
FfTH 1997-04 2 1998-05 24 13 A~ 7 WL 4 F 4 <0
HEAV S BAE B R Z 24, 54k 60d /Y
HPFH, HOP A (0-654£0.017mol /m”. e KAl
HIAELRI 12 AR, f/MEHIAERTR 5 A
B FHRSRLY N +2.500, FIEURES I A B %
=2 oM et SE I 52 G T DL PN |
EEHIEL T MEHBAER S, KPR H
FeE A T W e & SHIR R A AL 7y
il RS AR TS 9 2 e T 2R 5 M T Y
HEE BN AR R R IR R AR T bt
B HR, Fheh) B2 — K UH R OH R & &

BRAE R FROR, KRN (EH FXRE R A
SEMNMEXRINZFGERN EFER/), 57
ST B DU B AR E s FRATT B0 0 R 2 SR AR A R A
AR = & B AR, X BAR d T LA
SR e I 1) R P RO g, R T KUk OH
BT R ke, XRAEH FXHRZ P&
AN E KB

0.698 -

0.681

(=2

@

N

sy
T

0,648

CH, H & &/mol/m?

=3
(=]
()
—
T

0.615 |

56 7 3%

PREN U a1
9 1011 12 1 2 3 4 5/A®k

1997 1998

7 AR X A & B 2R R AL (324 60d BT 3
44)
Fig- 7 Seasonal variation of column methane in Hefei (Solid is

the running averaging over 60 days)

Bl 8 J& Al A BRI R A KIS A B AR
e, KRS B B ZECR, HF B R Z a#A K —
P A —RZHHILER A, B SRR E, B
BHRIERFE RN LR/, XRS5 KIRmIE
YRR IR SR R

£ 3 b
S

e 1997-09-09

&2

%

g5t ]
X 1997-10-06

1' ..... [ [P [ [P [ [P P

& 9 10 11 12 13 14 15 16 17
b i e] /B

8 IR R AR KPR AT R K & R H 22
Fig- 8 The variation of precipitable water during Sept- 9 and
Oct - 6 of 1997

o i

(1) dy LB AN SER B AR 0 T L i R



214 EO®

piing

¥ F3E

PR S PR R PHLL AN 1, R i Kok 2
43 FARDE 112 S T R P MR AT U i 2 ) e B
BEFT AT AR, HR R LT 50, —
R Z 9 Z2 00 B P ] AR b S RS
IR B R ZET R, BT H LS. T
eI A AR KA A AR A IR AT HT ) A
B R, GnJKIR S N205 €Oz, 03, CO &5,

(2) FA1CAmIZ T T 2R < H
AR B SRR, ML S EAPEAMX
2] R AR, A AR AR B I 1A
PR T LARE

Z % X Wk ( References )

1 A. Goldman et al- Spectral least square quantification of several atmo-
spheric gases from high resolution infrared solar spectra obtained at south
pole- JOSRT, 1983, 29, 189—204.

2 Rinsland C- P. et al- Infrared measurement atmospheric gases above
Mauna Loa, Howaii in Feb. 1987. J. Geophys- Res., 1988, 93,
12607 —12629.

3 J. Notholt et al- Comparison of arctic and antarctic trace gas column
abundancees from ground-based fourier transform infrared spectrometry -
J- Geophys- Res-, 1997, 102, 12863 —12869.

4 Liu Changsheng: Liu Wenbao- Atmospheric Radiation- Nanjing: Nan-

jing University Press, 1990. (In Chinese) [ X%, X SCfR - KS4R

Gh25. B FERUREE AL, 1990. ]

Rothman, L. S-, et al- The HITRAN molcular database: dition of

1991—1992. JOSRT, 1992, 48, 469—507.

6 U-.S- Standerd atmosphere 1976.

7 Kneizys F- X-» et al- Users Guide to LOWTRAN7. AFGL-TR-88-
0177. Bedford MA, 1988.

8 R-G- Ellingson and Y- Fouquart - The intercomparison of radiation code
in climate models- J. Geophys- Res., 1991, 96, 8929—8953.

9 E-J. Dlugokencky et al- The growth rate and distribution of atmospher-
ic methane. J. Geophys. Res., 1994, 99, 17021.

B & W

A, 55,1965 4F 1 H A=, BIBFFE b, 1992 4R ERNY T
e B2 e 2 O RS AU T2 BT » RO B Ml B 2 A5t
B SN S4B N 2 TR PN ] M (S
KIS0 RE.

(2]

Retrieval of the Column Abundance of Atmospheric Trace Gas

WEI He Li

(Anhwi Instizute of Optics and Fine Mechanics, Chinese Academy of Sciences »

Abstract

Hefei 230031)

A method is described for retrieval of several column amounts of atmospheric trace gas from ground-based mid-

resolution infrared solar spectrum- In the method, a line-hy-line (LBL) algorithm is used to calculate column atmospher-

ic absorption; the absorption in real atmosphere is obtained by measurement of differential absorption of IR solar spec-

trum, the column amounts of absorber have been derived by best-likely method s the feasibility and accuracy are analyzed

in the paper in detail - The results show that it has a relatively high accuracy - The method has been applied to monitor the

seasonal variation of the column amounts of atmospheric methane and water vapor-

Key words IR solar spectrum, Trace gas, Retrieve



