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Fig. 3 The average daily variation of HCHO VCD in the tropo-
spheric from December 2 to December 22, 2018
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Fig. 4 The mean weekly variation of HCHO VCD in the tropo-

spheric from December 2 to December 22, 2018

R NG — AP, — BB RN, 3 s 7
o B LA K Tl 36 sl o6 b, JE oK T e W i HE K 7 48 T4 A
fiX. AMNFEHE , |R T HCHO VCD I JC B & 11
JEVAC BN+ B VA AR A BT RO 3R, JE R M 22 RO R
. segh RRWT, TR H ORI A A HEBCR R R, X AT RE R
Py v [V 2 R RO TIT 1 ok A B0 24 h RIS B BT B
2.3 I&iE

J T B AE MAX-DOAS (i My 1 08 0 25 38, ¥ T2 7= &
TROPOMICOMHCHO, =z )2 /73 4% T 30 %) 55 It o & 1) Ho
W MAX-DOAS #4589 % )2 HCHO I B M %5 B 17 e,

N T ELF R ST B, % TROPOMI i 855 J5 1 h 1
MAX-DOAS 45 iE 47725, 17 TL 5L 25 52 00 DA 5 D XU R e s
VG B P A% (3. 52X 3.5 km®) PRI, 3 AN B0 48 = B) Y It
FPAEALXT A 5 Ca) i s AR, B EE MAX-DOAS il &
M3 B8 5 TROPOMI WIS AH 25 A8 K . H 95 41 5080 i 28
bR AR~

H 3 MAX-DOAS il 4 4% 5 TROPOMI WL B 2 8] 9
ARk A S (W) TR . M6 R BN 0. 84, Btk IR1IH 43 H7
F Wb MAX-DOAS 5 TROPOMI 2 [H] 7 7€ A5 61225 16 1)
#, {H TROPOMI Wi {5+ H, MAX-DOAS ) HCHO VCD



246 ek 5 G 1E or A 542 &
3.0 . . . VCD ik 21. 5%, HARRA JLA B 22 8 k. HT e A L
(a) —e—MAXDOAS T—BER .
Gast - . (D TR A& 3%t HCHO 0 U 00 R 6. ol T 77
3 BAPTET DRI . TLEAL IR AR 1 RAEUE XA H]
E20} - ()15 R IR IRP, TR % R B T (AMP) 9 R
—§ WM. BTG MR R L WA e, =
osr o i 0l 00 K A 0 22 500 5
& lhg &8 (3) DA F MAX-DOAS Wi (1) % 7] B 35 38 Bl A —
Sior T PREBEENREBEAMMEZE X, 1 MAX-DOAS I 3¢ () /2 &
55 i i . FIEHE AR/ K
2018/12/1 2018/12/8 2018/12/15 2018/12/22
Date 3 % i/l’:
5“3'0 T T T T
§ (b) . T M MAX-DOAS & 4. & T QDOAS #| HI
iéz.s - 07051031 et D()Aiﬁvzefiwa Ti%iﬂ&%% HCHO VCD, 5
. "o e ERFRW, X2 HCHO W EE R H A2 LB W R
§2~0 - . R R, PR X E HCHO VCD #F 3
4 JAASAETT LA . ARG 2 H AR A — 3, A — %
S1s| ] PARARVEG 0 o/ H B A L A 00RO
= BeA B R IR ER . R A B 2 5 O N B3 L 58 1 X HE Ak
§ 1o f - MAX-DOAS Il 5§04 5 TROPOMI Wi . % B0~ % 10 7%
g T B L BT MG
T T BT R - R MAX-DOAS i 2l i 0 f2: 5 A fig e 47
MAXDOAS HCHO VCD(10'® molec/cm?) R A /N DX 3 6 3 2 HCHO 19 H 28 4k . & 28 4k DL K K Bt
5 it E MAX-DOAS #1 OMI & & Ky 3t 7 B VB 73 A 5 AIE 3 A 6 TIE T A A R G B . 0 T DR I O
HCHO VCD HI B FF 354K TRARME T — il m] 5 B0 W00 - B o AT SR T P I T e 0 B
Fig.5 Temporal variation of HCHO VCD in the tropospheric 3% 35 P A Y A3 A LA R S
retrieved from ground-based MAX-DOAS and TROPOMI
References
[1] Somnath B, Aarts R. Elektor Electronics Worldwide, 2019, 2: 90.
[ 2] Chen X, Cai Z, Liu Y, et al. Science China Earth Sciences, 2018, 11; 1622.
[ 3] Zyrichidou I, Balis D, Koukouli M E, et al. Atmospheric Research, 2019, 224 42,
[4] FanY, Ding X, Hang J, et al. Building and Environment, 2020, 180: 107048.
[5] Wenling L, Ziping X, Tianan Y. International Journal of Environmental Research & Public Health, 2018, 15(7). 1471.
[ 6] Tian X, Xie P, XuJ, et al. Environ. Sci., 2018, 71 207.
[ 7] Dix B, Koenig T, Volkamer R. Atmos. Meas. Tech. ., 2016, 9: 5655.
[ 8] Drosoglou T, Bais A, Zyrichidou I, et al. Atmos. Chem. Phys., 2017, 17 5829.
[9] Wang Y, Beirle S, Lampel J, et al. Atmos. Chem. Phys. , 2017, 17 5007.
[10] Xing C, Liu C, Wang S, et al. Atmos. Meas. Tech., 2019, 12 3289.
[11] Xing C, Liu C, et al. Sci. Total Environ. , 2020, 715, 136258.
[12] Jin], Ma]J, Lin W, et al. Atmos. Environ. , 2016, 133 12.
[13] Wang Y, Lampel J, Xie P, et al. Atmos. Chem. Phys. , 2017, 17 2189.
[14] CHENG Si-yang. MA Jian-zhong, ZHOU Huai-gang. et al(F2E B, D@ d ., FRMI. ). Spectroscopy and Spectral Analysis(5 il 2
564 H) 5 2018, 38(11): 3470.
[15] Tian X, Xie P, XuJ. et al. Atmos. Chem. Phys. , 2019, 19(5);: 3375.
[16] Khokhar M, Naveed S, Butt J, et al. Atmosphere, 2016, 7: 68.
[17] Zeeshan], Liu C, Muhammad F K, et al. Remote Sens. , 2019, 11. 1524.
[18] Xing C, Liu C, Wang S, et al. Atmos. Chem. Phys. , 2017, 17(23): 14275.



513 X [E A% . BT MAX-DOAS [ 3 6 8% i 4 52 06 X HCHO 9 BF 58 947

Passive Spectrum Measurement of HCHO in Chongqing Area Based on
MAX-DOAS

LIU Guo-hua, LI Qi-hua® , OU Jin-ping, XU Heng, ZHU Peng-cheng, LIU Hao-ran
Institutes of Physical Science and Information Technology, Anhui University, Hefei 230601, China

Abstract Formaldehyde (HCHO) greatly influences the human body, climate, and environment and is also an important
intermediate product of the atmospheric photochemical reaction. As an important industrial area in Southwest China, Chongqing
is the municipality with the largest population and the largest area in China. The backward energy structure and environmental
protection facilities and the special terrain and climate characteristics, lead to serious air pollution. Therefore, it is of great
significance to study the variation of formaldehyde concentration in Chongqing. In December 2018, a ground multi-axis
differential absorption spectroscopy monitoring system ( MAX-DOAS) was built in Phoenix Building, Jiangbei District,
Chongqing, China. Combined with the spectral processing software QDOAS, the differential slant column concentration (DSCD)
of formaldehyde is retrieved by nonlinear least square fitting algorithm, and the atmospheric quality factor CAMF) is obtained by
geometric approximation method. Then the slant column concentration (SCD) of formaldehyde is converted into the column
concentration (VCD). The analysis showed that the daily and weekly average changes of formaldehyde were similar. The
minimum and maximum average concentrations of formaldehyde VCD were 0.982 X 10' and 9.221 X 10" molule « cm™?,
respectively. The average daily variation is obvious, higher in the morning and evening and the lowest at noon. It can be seen
from the average weekly variation of formaldehyde VCD that the basic trend is consistent with the average daily variation.
However, there was no obvious weekend effect and no obvious weekly cycle. Compared with the ground-based MAX-DOAS data
and the TROPOMI observation of the satellite product (ozone monitoring instrument) , the consistency between the two is good,
and the correlation coefficient is 0. 84. However, the value of TROPOMI was 21.5% lower than that of MAX-DOAS. The
results show that the ground-based MAX-DOAS can provide an effective means for the real-time and rapid monitoring of urban
regional pollution gases such as HCHO and the research and analysis of the change law, and can also effectively verify the

satellite data sources.
Keywords MAX-DOAS; HCHO; Satellite calibration; Chongqing
(Received Nov. 1, 2020; accepted Mar. 7, 2021)

% Corresponding author





