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Vertical Distribution of Surface Fbrmaldehyde in the Pearl River Delta Urban

Area Based on Observations at the Canton Tower/ P N\
HUANG Shan', PEI Cheng-lei”, ZHANG Ylng SONG Qi-cong', QV J];peng , ZHAO Yl -ming' , WANG Mmg ,
SHAO Min' /" /4 Y v ) ¢ '

(1. Guangdong- Hongkong Macau Joint Laboratory of Collahoratlve Innovation for Enyironmental Quality ), Institute for EnVlronmental and
Climate Research Jman University, Guangzhou 5 11443 Chlnd 2. Guangzhou Env1r0 mental Monitormg Center, Guangzhou 510(}30
Chlna 3¢State Key Laboratory of Remote Sen;slng Science, Aerospace Information Research Institute, Chinese Academy of Smences
Beljnfg 100094 Chlna 4 Jiangsu Atmospherid Enyironment a'nd ~quipment Technology Collaborative® Innovation Center, School of
Env1r0nmenjal Séience and Engineering, Nanjing Umvl;rmty of I’f]formatlon Science and Technology, Nanjing 210044, China)

Abstracts’ To investigate the vertical distribution of atmospheric formaldehyde in the Pearl River Delta ( PRD) urban area,
simultaneous measurements were performed at three heights on Canton Tower for the first time. Carbonyls including formaldehyde were
sampled with 2 ,4-dinitrophenylhydrazin (DNPH) at noon for 32 days in autumn of 2018, and then analyzed using high-performance
liquid chromatography ( HPLC). Average mass concentrations of formaldehyde at ground level, 118 m, and 488 m sites at Canton
Tower were (5.10 +1.93), (6.61 £2.84), and (5.33 £2.55) pg-m ", respectively. The measured formaldehyde was positively
correlated with atmospheric oxidant O, at the three sites (R 0. 65-0. 75) , indicating that photochemical formation is an important source
for urban formaldehyde in PRD. Three different profiles were found for formaldehyde vertical distribution during the measurements. The
most frequently observed one showed a higher value at 118 m while lower ones at ground level and 488 m, occurring when the boundary
layer is in moderate convection state with high photochemical reactivity. The 118 m layer may be also influenced by transported high-
chimney emissions from industries in suburban areas. Vertical columns of formaldehyde were also calculated according to its vertical
profile. The average value was (11.23 +4.80) x 10" molecules-cm >, 19% lower than that from satellite retrieval, while in the same
magnitude as values reported in reference papers.

Key words : formaldehyde (HCHO) ; vertical distribution; vertical column; Canton Tower; Pearl River Delta (PRD)
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Fig. 2 Temporal variation in formaldehyde mass concentration at each observation site and

air quality index of Guangzhou City in the campaign
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ARG A | 8 m [ TBm &
PM, o/png-ms> o 42,55 45421 | 35.97 £19.22 33:94 = [4.49
0;/pg m > 195,76 £47.97 110.68 +54.15 125.00 + 44721
NO,/pg-m 3 49.41 +17.45 33.38 217.59 33.45£14.10
#S0,/pg m? 12.50 £2.02  "10.21 £2.25  8.9422.10
CO/mg+-m 3 0.86+0.23  0.86+0.29  0.80 +0.21
AHX R/ % 50.97 +14.73 54.89 +15.52 73.95 £19.37
SiR/C 26.74 £2.54 24.48 £2.31  21.09 +2.21
Kk /mes ! 0.71 £0.25 1.72£0.65  2.10+1.52
S JE/hPa 1013.36 £2.6 1000.45 £1.31 930.44 +161.97

2.2.2  R[EDGAREE A RO T R A TR

KA EAH 0, (0, + NO,) i LUARL O, |
NO K NO, W& 1EH, # F T 5 RSO he
JyPO AR MBS I e R S AR 0, AR
FEAEREAM EYE (R =0.66,P =0.000) , 5754
0, 1 PM, s HA —& BIAHSCIE(R 2 0.52 F10.49, P
{539 0. 000) , T 5 SO, NO, M CO #4855 (R
4 0.27.,0.20 F10. 14, P {E5351°4 0. 009 , 0. 045 F
0.200) , 156 B Jir I Y <2 — 0k s T 1Y 52 ) A
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e 3 fs, BEES O, 163 57 0145 i B A
ABELAT KA A G , JH v b T 0 RN 488 m A O,
HHEERMHXERECR Y R0.75 LhE, 118 m MK R
BAR(R =0.65) , P {H¥20 0.000. H 23 Lo
(RN RLZRE H 13:30 ~ 1430, 3@ % 2 1 d K
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