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CHy £ KA IR BE UK (~1.8 ppmv) HIR GBS, A XK FEZ BN, HAE RS i E 21
(1 RE B UL} S I B RS T AR R, BRI A (0.02 em ™) BLI AR 5 B OK BH 6, BF g b
A FE R R CHL W BE 38 7 v, e R UL CHy 75 KSR = F IR AR L. JeRI A B8 S 5sk
TLI00 B O T F) E ERAR, PR A ARGt d /N e T A AR AR IR Y A 45 & (1 77 1k S CHy 1) 3 L
FEWE (vertical column density, VCD), 3:LL 7885 em™! Oo WU E 1 NS, i CHy AT T4 <R
A LB (column-averaged dry air mixing ratios) XCHy. CHs VCD 1 X CHy AR ZE¥I/NTF 1%, B4R
Z ¥ XCHy JRE{E I T Total Carbon Column Observing Network (TCCON) #isE K < 0.5% X [P, &
T8 R HAGE, BT CHa W H AR BUE, CHy VCD BRI [ 2509820, X CHy 19 H AL & /N T

0.02 ppmv.

KEE: R ARHOLRE, SEHEROR, =k, ik

PACS: 07.88.4y, 42.87.-d, 42.72.Ai, 33.20.Ea
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KA KBS LSRR IR sl S %, A A %
%E:X [1,2]'

CO, M CHy 2 4FF E R R =, —H

) B A W ek 5 1A {E A A R COo BIF 5T B R
REERMZ BEEHE R T CHy, —HHAETHE
KA H CO, B F izt 5 T CH4 (CO2 £ 380 ppmv,
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CH,4 ) 1.8 ppmv), {453 COo X BRI I DT ik B
S HE B K (25 55%), AT G 38 s -6 53
—J7 THAE T CO2 % G 15 AL 73 3% 3 1 BUR AR T
CHy. R KA CHy 1 2 & A HE 808 &z /)
T COg, fH HAE 42 BRAR 5 -1 vp 3y 0 5 AR W 2
[ A 5, B~ CHy 43 1 A BRAZ B2 98 fig {H (global
warming potential, GWP) & CO, 1 43 %, & H 7l
HIR R 2 BRAR W e KI5 R 3R 2 —. BR CHy
o BB, BEARITREE AN, AF
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JE < 3%, FERAINE R CHy IR AL —H 2
=AU B bR B SRR T AR L

* ER BRI LIRS (HHES: 41275038) HE R} B E A BT H ({5 KIZD-EW-TZ-G06). B K s AW 7k & v (863
TR (S 2014AA06A508, 2014AA06A511). ZHUAFHEBOCTUH (L '5: 1301022083) FlZHIE H AR A4 (it 5
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Abstract

Concentration of CHy in ambient atmosphere is quite low (~1.8 ppmv) and mixed well. So observation of CHy4
variation with high precision has to rely on high-precision of inversion technique. This paper demonstrates the observation
of CH,4 variations using high resolution (0.02 cm™!) Fourier transform solar spectrometry, in which a high precision and
large scale of retrieval algorithm is investigated. In the CH4VCD (vertical column density) retrieval, both a nonlinear
least-square method and an iterative scheme are applied after the measured spectrum is modeled with various a-priori
parameters. The XCHy4 (column-averaged dry air mixing ratio) is calculated by using the O, VCD derived from the
7885 cm ™! Os-A band. Fitting errors for both CHs VCD and XCHy are less than 1%, and most XCHy4 retrievals are
within the < 0.5% error threshold of the TCCON (total carbon column observing network). Furthermore, the daily CHy
variations are also investigated based on one typical daily observation. It shows that the daily CH4s VCD decreases with

time and the variations of the XCHy is within 0.02 ppmv.

Keywords: Fourier transform spectroscopy, optical measurement techniques, greenhouse gas, methane
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