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Abstract: In China, surface ozone (0O,) has become a major secondary pollutant as the fine particulate pollution problem
was largely addressed. As nitrogen oxide concentrations continue to decline and climate warming intensifies, urban ozone
formation becomes more sensitive to VOC emissions. With the continuous increase of urban green space in recent years, the
emissions of Biogenic Volatile Organic Compounds ( BVOCs) have also increased, and thus played an increased role in
ozone formation. This paper presented a comprehensive review of the interactions and mechanisms between BVOCs emissions

and ozone concentrations in urban areas. We first reviewed the current states and trends in the response of plant
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physiological state and BVOCs emission rate to environmental stress, especially the elevated O, concentration, with a
particular emphasis on previous studies that focused on the effects of O, on isoprene and monoterpene emission rates of
various plans. We then summarized the role of BVOCs plays in O, formation. Based on the review of the existing studies, we
found a few knowledge gaps and identified several priorities for future research; (1) studies on quantifying the BVOCs
emission rate of different urban tree species to build a more comprehensive database for BVOCs emission rate that can be
used to optimize the parameters of BVOCs emissions models, and thereby to improve the precision of the fine-scale BVOCs
emission estimation; (2) Exploring the interaction and comprehensive influence of various environmental factors on BVOCs
emissions from urban plants, such as pollutant concentration, temperature, and humidity; (3) Quantifying the contribution
of plant BVOCs to O, formation and its effect on plant resistance to air pollution, which aims to provide a theoretical basis

and reference for the selection of tree species for urban greening and the reduction of urban O, pollution.

Key Words: biogenic volatile organic compounds; ozone; urban plants; isoprene; monoterpene
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M50 BVOCs FREAI, 88 2 520 I 7 3 5 B A0 2 105 1, ATTTREZ el BVOCs YRR, {5 O, 38 AT BESY M AR ) 1Y)
B S @, NIMTES BVOCs BYF=2E | e 4 /N 5L 48006 B i 40nmol/mol #5439 FR 241 ( AOT40)
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Table 1 Basic information of experimental plants

Species Repetitions References Species Repetitions References
A Ginkgo biloba L. 3,4 [97,109] BIF Brassica nigra 5,4 [100—101]
AR Pinus tabuliformis Carr. 3 [97] KEA Ceratonia siliqua 3 [100]
Z A Croton floribundus 3 [110] T Olea europaea 3 [100]
W H ¥ Brassica oleracea subsp. Capitata 5(8) [111] KW Quercus ilex 3,6,4 [100,112—113]
S Ak Quercus mongolica var. crispula 4 [114] Quercus ilex rotundifolia 3 [100,115]

FUZR
B Quercus serrata 4 [114] ;: ﬁijz;?;uéﬁnz;?u(l;:nel 0 4 [108,115—116]
FEHE Quercus pubescens 45 [99,117] %3 Populus tremuloides(271;42F) 3,30 [108,116]

PAY AN
F1¥h Populus alb 4 [118] Zif;i:ill var. japonicaX Larix kaempferi 3 [119]

e

b Populus nigra 4 [102] l;i;lti&li#pendulu Roth( Clone4 ; Clone80) 4 [120]
SENBA% Populus deltoides( clone 546) 3,3 [98,121] H# Cathay poplar 3 [122]
FIIF Sinapis alba 5 [101] BRI 542 Picea abies 4(24) [123]
W3 Sinapis arvensis 5 [101] KR L04% Populus remula( GT2.2;GT5.2) 4 [124]
BRI I3 Brassica napus 5,3(4) [101,125] T 22H Pinus sylvestris L. 4(18),4(18)  [49,87]

5 MR BT B, 25 TR M BT — B, » /R e T 30 bR o
3 &% BVOCs HExt O, KIS

Y BVOCs J2& O, A RIS 2 — WL O, 14 AE ik B HLa BE 85 32 iy HoAT — e PE LT /R
HYHHT O, 38 B LRAP 50 TS B BRI 0,0 BT, #0433 2 (19 °F- 24 BVOCs HE5R B2 i TARIX
RRAREPOT 50 i X 3 3 O, J8E W U — PR B8 50 (NDVT) 348 i 2232 4 0 5 8 K, BVOCs 2 M bk R AF i IX. O,
e BE R P B A T

BVOCs AEWEIE 15 NOx SN LA K O [ Ak =9y B S5 3 42 B4 ] e 8 i b i O, W BE . KR
o NOx ¥ BER i B AR F T O, IR A, A B A9 BVOCs 341 1T K H VOC AU IE i1 VOC/NOx #4 i)
HeHEA = X ST HU T O, VR . BVOCs IRE'S O, 6ff =4 0, i O, J6fi r= A= i 2 3k B el 3Bk 1k h
i R, SR R R, TSR O, A B R R A B SR B R R B B
BVOCs %t O, & A Tk F ik 16%—20% >, 1 PRI H B HE i 60% "7, 5 AVOCs ML, 515 s i HEL
A7 O, JE B AR (OFP) 19—} (49.5%) '

S I I AL AE O I FE R A Pl 2] — e VR T, BB 5 NOx Jh 7 A A AL IR EE , Horh—Fi i
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(TSR, AL AR5 A0 5 P P ALY B , 22 R AR BN AR AL O DTRR R Y . N4
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SE AL W A T AR, SRR B A PRI A AR RE A2 B BR A, X 2R R A i LR A A A
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7 R A B A AR b AN S BORE PR BVOCs 340, 348 T I 25 g R 0,95 e

BVOCs XHEY) ARSI M EH CBUS BR R, BE 3 SREE AR 25 XA A B Je A
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HEFRAAEAAL Wi KA RGN, 2520 BVOCs AR R0 5T . 28 b, Tt — AR5 B A& Whn xf
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