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Abstract: The calibration and error analysis of miniaturized atmosphere CO, detection system were
carried out by Li—7500 analyzer. Firstly, the CO, volume ratio concentration was calibrated according to
the measured data of four days. The absorption degree of the system was linear with the concentration
CO, measured by the Li—7500 CO, analyzer, and the volume of CO, was in good agreement with the
calibration coefficient of the concentration. Secondly, the system was calibrated by the average data. The
absolute value of the relative error of carbon dioxide volume ratio was less than 2.0% , and the
correlation coefficient of Li—-7500 CO, analyzer was more than 0.9, which showed the stability and

reliability of the system. Finally, according to the influence of temperature change on the atmospheric
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transport effect, the near ground CO, in Hefei Science Island was analyzed. The characteristics of the

diurnal variation showed that there was a strong negative correlation between the change of CO,

concentration and the change of temperature in the near ground. In summary, the accuracy of calibration

results was verified, which provided data support for subsequent measurement of vertical profiles of CO..
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Fig.8 Temperature and relative error curve after calibration

3 MEIRESERDN

R 4 BT 3 b TR AR i X CO, MR EE
M ,2017 4 9 A 18~21 H ¥ k1
e B AL EE A8 A th Ze & 9 o

1 I&l 9(b) CO, e FE N AT %N, & M0 T b2 I 3 1l
T KA CO, Wk B B B AL AR I ik, &[] CO, ¥k
JER R, H IS CO, Y FE A, 5 5% 158 PR 4 20 il
BRI I HU T CO, M I3 AR IE—3, MIEI9(a)
T 5 CO, AR B L Mk B il £k H A8 {1k # #oxt b ]

ﬁ'}'%ﬁB/JE'/
i, CO, IR E

A, U BE H S AR DA I A I TR] ASORE T CO,
3T (a) Hetei China
2017.9.18-21
w 3025 14;55 15:44 ;ﬂﬁ\
22%& /C\ H f
= 1 I II
5 \ i i \ |'r | \)\ /
= 206 | [0 W [
\ !' ! \J.'I : ¥
203 | 05:08 1 06:03 i 05:28

18:57 09:17 23:37 13:57 04:16 18:36
Local time

V '.J \I." | ‘\‘u\/
166 FH i lﬁl:(]?i , 16: 4\)'

18:57 09: t? 23:37 13:57 04:16 18:36
Local time

Pl 9 T M TR BE AN CO, PRFRLL IR B H AZ AL AR AE i £k
Fig.9 Diurnal variation characteristic curve of near ground

temperature and CO, volume ratio

B H AR A A A g | 2017 45 9 H 18~21 H A%
FZHH-0.918 0, FUITHLIE CO, ¥R AR E ARk
FROIEAFTE B B AR DG ME . 32 B T b RS
T ANWTIR)N TR R A R R I, U b T
T, KRR R, KA R AL Rk 55 , o, 78T
Hiu T RRER | F R A BE A e 1 o, R AR A2 et
LR AR T M TET CO, [l A YT, LT CO, MR
FERRAG PRI b 1 L B2 X KR, CO, MR JEE 1R 4% i 5
M 2 7 AH DG

4 4 it
H e, i SRS I A R =S AR A S

37 uB LM, SRS AR AR R I | RS Li-7500
CO, S HH U 1t 1Y) CO, W i I B A7 & etk o6 R itk
TIHRIE . FRiE 5 CO, YRFE S Li-7500 CO, 73 Hr {3k
10 CO, W BRI M R AR T 0.9, B A5 21
CO, MR v B fe KA 1R 22 /N T 2.0% , M iR 2%
BRZEEIE/INT 0.1%, 4R 22 FXE/NT 0.1 ppmyv,
R T KA CO, T2 MRS BEZER s A 5 IR B 5
Li—7500 CO, 73 Hr 4% R 4 114 Uik BE 50405 AH OGPk R BOK
T 0.9, IBEMHXTIRZE/NT 1%, 457 ZE/NTF 3.0K,
B S 04 32 B 6% 1 At S e S PR B AR AL RRAIE . B
JEAYHE T A BT RR A B 30T Hb TR CO, ¥k B R, B 75 Ak
B 2R, Fh T 0 b i X6 ST B T R A% i ) s
M), i 75305 b T CO, B HL v FE AR K 5 R AR AL A
BRI AR OCHE o 83 R Gebr s ML THT A S 45 2R
B, R 8 S iR 23 P CO, /0 A B 4R A AR AR AL T
B Sy

0517004—-6



bk AR

H www.irla.cn

% 48 %

SE k.

[1]

[2]

[3]

[4]

[5]

[6]

Xie Yangyi, Liu lJiqiao, Jiang Jiaxin, et al. Wavelengths

optimization to decrease error for a space —borne lidar

measuring CO, concentration [J]. Infrared and Laser
Engineering, 2014, 43(1): 88-93. (in Chinese)

WS, XAkAT, ZAERK, 4. il CO, e LI B iR 22 i/ Y
BRI 55808 TR, 2014, 43(1):
88-93.

James B A, Haris Riris, Clark J W, et al. Airborne
measurements of CO, column absorption and range using a
pulsed direct—detection integrated path differential absorption
lidar[J]. Applied Optics, 2013, 52(19): 4446—4461.
Shibata  Yasukuni, Nagasawa Chikao, Abo Makoto.
Development of 1.6 wm DIAL using an OPG/OPA transmitter
for measuring atmospheric CO, concentration profiles [J].
Applied Optics, 2017, 56(4): 1194-1201.

Refaat T F, Singh U N, Yu Jirong, et al. Double—pulse
2 wm integrated path differential absorption lidar airborne
validation for atmospheric carbon dioxide measurement [J].
Applied Optics, 2016, 55(15): 4232-4246.

Sun Peiyu, Yuan Ke’ e, Hu Shunxing, et al. Statistical
anslysis of lower —troposphere CO, vertical distribution
measured by Raman lidar in Hefei western suburb [J]. Acta
Opftica Sinica, 2016, 36(11): 1-8. (in Chinese)

VT, SEoi ik, W, 5. $r & BOGE IR HRIA N VE %R
{1 RN N =W (T S A O Ee e e N R N e o
&, 2016, 36(11): 1-8.

Li Yanli, Deng Junjun, Mu Chao, et al. Vertical distribution
of CO, in the atmospheric boundary layer: Characteristics and
impact  of variables  [J].

meteorological Atmospheric

Environment, 2014, 91(1): 110-117.

(7]

(8]

(9]

[10]

[11]

[12]

0517004-7

Jane Hodgkinson, Richard Smith, Wah On Ho, et al.

Nondispersive infra —red (NDIR) measurement of carbon
dioxide at 4.2 um in a compact and optically efficient sensor
[J1. Sensors and Actuators B: Chemical, 2013, 186 (186):
580-588.

Sun Youwen, Liu Wenqing, Wang Shimei, et al. Research
on the method of interference correction for no dispersive
infrared multi—component gas analysis [J]. Spectroscopy and
Spectral Analysis, 2011, 31(10): 2719-2724. (in Chinese)
INASC, R SCHE, TETSE, 4. NDIR £ 40 40 S5 i 1
B IET RS 0], J6i 2 5063 204, 2011, 31(10):
2719-2724.

Karsten Kiihn, Eliseo Pignanelli, Andreas Schiitze. Versatile
gas detection system based on combined NDIR transmission
and photoacoustic absorption measurements[J]. IEEE Sensors
Journal, 2013, 13(3): 934-940.

Feng Lin, Hu Shunxing, Huang Jian, et al. A new method
for atmospheric CO, ballonsonde measurement [J]. Laser &
Optoelectronics Progress, 2012, 49(10): 88-93. (in Chinese)
Huang Jian, Hu Shunxing, Cao Kaifa, et al. Remote sensing
system for vertical profiles of atmospheric CO, [J]. Infrared
and Laser Engineering, 2016, 45(4): 0417004. (in Chinese)
O, WU, EIFE, A AT T RIR R CO, 1 HE LR
MELERR S J]. 44505800 TR, 2016, 45(4):
0417004.

Wu Xiaoqging, Lin Xiaoqing, Zhu Xingting, et al. Statistic an
analysis of radiation flux and CO, at estimation of turbulent
flux using dissipation methods [J]. Journal of Atmospheric
and Environmental Optics, 2011, 6(1): 67-74. (in Chinese)
FIEER, MRIBEPC, RATIT, 5. 4 N0 DX T b T 45 5 3 42 A1
ZAACRRGE T 23 M S i U 1 e A AR PR AR R A S 0], R
IR, 2011, 6(1): 69-74.



