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Fig. 1 Experimental system and arrangement
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Fig. 3 Concentration differences of CO,
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Fig. 4 The flux of CO;

2.2 ZWIRESE

S Y )T R B RO A S B e Bl 22 AR R B
RAUART R EARARG (A5 AR S S5 248 ) 56 T A/ P2 T
AT VRIRRER s XYY B T A — A2 B RE A AT (0 A
) CO, RMMRPERZE R Br AR — 22 () 5236 7T L i 5 7
UGS X A1 S5 S5t 14y & RT3 A Al o A D 25 R B 245 19 K 2R
U

S P T ORI BRI T AR I B P I 1) 2 XA 25
FREIT Y SEBg o 1 By 37 MR XA 2l (4 37 2 AT K B 0 »
SEAFI T AR A CO. R B0 I -5 1% G2 AY 8 AR G
eyl CO, MHRA R, T — PSR e i — B X — 1
FASRPEMIIE .

SLHGHEAT IR O OGRS AR T . BB PR O T AE F IR
OB A IE AL SO PR AR A ORISR [
BEAf PRGBS AE » X T o TG AR DY 3 s G P OB
P P AT S ) CO, R B ELAE i 39 1R AT 30l Ak B 2 6
HEATHIBR .

HARAL BRI . 2585 17 R A% DA R ASGI 5k 14 55 3 B A
KA BERRHE R SE » g AT 1 A i 25 SRR IO ey
—E RV FT LA A e XA F i  FH DG T 808 B B X 2R 47

34

T RO B 0 AT 98 38 2 S PO A 98 1 D't 3% £ A
(TDLAS) , SR HB I H] 55 73 BTG & o Sl Hh Py
JEANIR] R EE B 700 Z2 K SR VI R A A — AR A R MR
A R VAR DS ik ) 558 - BELAYS 8 2 RV ik e
L QTRI T Vi K 1R N iR O NN PN AY D8
UK T TR AT RE . M A R — 2 1E A 2 WL T 45
Rl AR 25 AR GRS R b A A UM B Y Tk R AR
¥



% 14 JeigeE S 187

References

[1] WANG Geng-chen(F Bi)£). Climatic and Environmental Research(Zfi 5 EHFSE) , 1997, 2(3): 251.

[ 27 YU Hai-qing, DING Guo-an, LIU Jing-sen(F&% ., T E4, XfF%). Meteorological Science and Technology (‘4 R} ), 2002, 30
(4). 237.

[ 3] Philippe Louis C, Hanson R K. Appl. Opt. , 1993, 32: 6090.

[47] Zhou X, Jefries ] B. Appl. Phys. B, 2005, 81; 711.

[ 5] Amato F D, Mazzing Hi P, Castagnoli F. Appl. Phys. B, 2002, 75: 195.

[ 61 Miller J] H, Elreedy S, Ahvazi B, et al. Appl. Opt., 1993, 32. 6082.

[ 7] Roths ], Zenker T, Parchatka U. Appl. Opt. , 1996, 35; 7075.

[ 871 GAO Shan-hu, LIU Wen-qing, LIU Jian-guo, et al(GFILFE ., X3, XIEE, 45). Chinese Journal of Quantum Electronics (H:¥-Hi, T-2#
%), 2006, 23(3): 379.

[ 97 Reld]J, Labrie D. Appl Phys. , 1981, 26. 203.

[10] ZHANG Shuai, LIU Wen-qing, ZHANG Yu-jun. et al(5k i, X130, 5k £4#). %), Optical Technique G2 H AR, 2009, 35(5):

692.
[11] CHEN Dong, LIU Wen-qing, ZHANG Yu-jun, et al(ff 45, XS0, 5K L8, %), Chinese Journal of Lasers(H1 [E#0%), 2006, 33
(11): 1533.

[12] Reid J, Labric D. Appl. Phys. B, 1981, 26(2). 203.

[13] KAN Rui-feng, LIU Wen-qing, ZHANG Yu-jun, et al (J%ig, XI3CH, 5k E4, 58). Acta Optica Sinica(JG2E2#4R) » 2006, 26(1) ; 68.

[14] ZENG Zong-yong, XIAO Feng-gang, LIU Jian-guo, et al(}§ =%k, BN, XIEE, ). Journal of Atmospheric and Environmental Op-
tiesCORAGFREDEEZAARD - 2009, 4(D: 4.

Monitoring the Flux of Carbon Dioxide Gas with Tunable Diode Laser
Absorption Spectroscopy

SONG Xue-mei, LIU Jian-guo, ZHANG Yu-jun, ZENG Zong-yong, HE Ying, CUI Yi-ben, CHEN Yin, TIAN Yong-zhi,
ZHANG Liang

Key Lab of Environment Optics & Technology and Anhui Institute of Optics and Fine Mechanicss Chinese Academy of Sciences,
Hefei 230031, China

Abstract The greenhouse effect exacerbated by the increase of Carbon-containing gases is the more important causes of the cli-
mate change, It is very meaningful to the large-scale flux of carbon dioxide detection for the estimate the contributions of the
main greenhouse gases in the atmosphere of various errestrial eco-systems. Tunable diode laser absorption spectroscopy (TD-
LAS) is a highly sensitive, highly selective and fast time response trace gas detection technique. In the present paper, the au-
thors used a DFB laser was used as the light source, and by employing wavelength modulation method, and measuring the second
harmonic signal of one absorption line near 1. 573 pm of carbon dioxide molecule, the authors built a system for online monitoring
of carbon dioxide concentration within the optical path of more than 700 meters at different heights. Combined with Alonzo
Mourning -Obukhov length and characteristic velocity detected by large aperture scintillometer, the flux of carbon dioxide gas
within one day calculated by the formula is within —1. 5~2. 5, breakking through the phenomenon of only providing the flux of

trace gases near the ground at present, makking the measurement of trace gas fluxes within a large area possible.
Keywords Tunable diode laser absorption spectroscopy; Carbon dioxide concentration; Flux of the carbon dioxide gas
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