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Response to Reviewer #1

General comments

Song et al. investigated the variation, sources, an
observa i ons were conducted in multiple representative
emission was the largest VOC contributor, followed by industrial emissions. Results of backward

trajectories coupled with potential source contribution functionlaygas i s i ndi cated that Xi

a strong local VOC source. In addition, the authors demonstrated that alkenes, aromatics, and OVOCs

pl ayed dominant roles in the secondary transformat|

very well written, ad the results are clearly presented. Therefore, | would like to recommend its
publication in Atmospheric Chemistry and Physics, subject to minor changes.

Response:

We would like to thank reviewer #1 for carefully reading our manuscript and for your valuable and
constructive comments. We carefultgvised and improved eacpartaccor ding to the rev
suggestions. Listed below are our pdigtpoint responses tervi ewer 6s comment s. Last |
like to thank reviewer for the positive comments again

Comments

1. Lines 7580: GC analysis

Please provide thdetails of GC procedures (e.g., oven temperature program) for the analyses of both
low carbon number and high carbon number compounds.

Response:

We appreciate the reviewer d8s ¢ omme nGCsnalysisNov we have
it reads agollows:

The GG MS/FID instrument utilized a dual gas path separation method. The sample gas, after water and

CO, were removed, captured VOC components through anloliraemperature systeml@0 €), and

the gas chromatography analysis system wagedilafter thermal desorption. The oven temperature was

programmed at 37 mai ntained for 5" fdldmgforsi ti ally,
min and | atter 'tlwoldidgdod5 min. Bhe lovwecarbon mimiver,(Cs) compounds
were separated on an8ly/ K C | PLOT column and quantified using th

number (Gi Cig) compounds were separatedona®B 4 col umn and quantified usi

2. Line 85: AVOC gridded sampling was performed at
on July 1 and July 14, 2019, respectively. o

This sentence is confusing. Were the samples collected at both 7:00 and 16d8 duly 1 and July

14? Or the samples were collected at 7:00 on July 1 and 15:00lgri4? Please clarify.



Response:

We appreciate the r evi elanfedtBissentencenimtherevised manustriptve hav e
Now thesentenceeads as follows:

VOC gridded samples were collectectath site for two days (July 1 and July 14, 2019)teawk a day

at 7:00 China Standard Time (CST) and 15:00 (CAT9tal of 80 ambient air samples with a frequency

of 4 samples per site were aadted and each sample was stored ir2d_Bilonite™ canister (Entech

Instrument, United States).

3. Line 89: A Amb i e n t-L SdoniteTM\O@ canistera(BEnpethdrstrumemtt Wnited 3
States) . o

How long was the sampling time? Or what was the time resolution of the VOC sampling? How many
samples were collected per site? Please clarify

Response:

We appreciate the r evi edded tliiessampliogrimienmation in th@anevisedwe have

manuscriptNow it reads as follows:

VOC gridded samples were collected at each site for two days (July 1 and July 14, 2019) and twice a day

at 7:00 China Statard Time (CST) and 15:00 (CST)he gridded sampling site wethoserbased on

the technical regulations for selecting ambient air quality monitoring stations (H2083% and method

for selection of Photochemical Assessment Monitoring Stations (Bleddrdingto the prevailing wind

direction and to ensure coverage of all urban areas in Xi'an, 20 gridded sampling sites were selected for

this study (Figure 1). Detailed sampling site information is shown in Table 1. A total of 80 ambient air

samples with drequency of 4 samples per site were collected and each sample was storedlin a 3.2

Silonite™ canister (Entech Instrument, United States). Before VOC gridded sampling, the Bflonite

canisters were cleaned with high purity nitrogen using the Entech &irOter cleaning system, and

then they were evacuated to a vacuum. Instantaneous sampling method was adopted for ambient air

sample collection with a sampling duration of approximatetyir2

4.lines1l6l 1 7: AVOC tracers with a data i6B%wlgddataty great e
(concentration7 MDL) were selected as the inpuesjest:

This sentence is confusing. Do youdméan?AiVOC tracer
Please explain why 75% and 65% were used.

Response:

We appreciate thelnordevtoenswe tilesaccuracynoh BNt nsodel simulation
speciesvith more than 25% missing samplesigth more than 35%amples below the method detection
limit (MDL) should be excluded in input fild&iu et al., 2020) Therefore,VOC tracers with a data
integrity greater than 75% and valid data (concentrafionMDL) greater than 65% were selectied
this study

We apologize for the unclear presentation. We heasrefully revised this statement in the revised
manuscript Now it reads as follows:

VOCs tracers were selected according torépmrted typical emissh source profiles in Chindle et
al., 2015; Liu et al., 2008a; Song et al., 201 ly those tracers which have data covegater
than 75% during the campaign and have 65% measured concentrations above the MDL were included in



the PMF analysis (c.Liu et al., 2020)

5. Equation (4): please provide references for the uncertainty estimation.

Response:
We appreciate the r eviaddederefedescesciar then ancertanty edfimation a v e
according to theNowdtwads asdolo's suggestion.
For thePMF input data below the detection limit were assigned with MDL/2, and the missing data were
substituted with median concentration.eTincertainty is calculated using Eg. (4) as follows (Brown et
al, 2015 Liu et al 2016):

OO CAAOCETBA ™ -$, #1BAS,
51 A - #1 BA #1 BA $, (4)

T | AAERATB A - E O OEA GgA

6. Lines 172176: the effects of temperature

As shown in Figure 2, the temperature during polluted periods couldie510 UC hi gher t han
clean days. An increase in temperature can enhance both the eméssitie oxidation rates of VOCs.

Can the authors estimate how much of the ozone increase was due to the increase of VOC emissions and
how much was due to the enhancement of VOC oxidation rates during the polluted periods?

Response:

We appreciaté he r evi e we Weagreecwitmraviewet that an increase in temperature can
enhance the emissions and the oxidation rates of some VOCs (such as isoprene and solvent evaporation).
Figure 3showsthat the emission of isoprene increased significatuhyngthe polluted daysalong with

the increase ofemperature (Figure 3c, 3f). Howevegncentrations ofmost aromaticsvhich were
regardedhstracers ofkolvent evaporatioremained unchangd&igure 3c, 3f) Therefore we think there

is no clear evidence that the emissions of solesaporatiorincreased on the polluted days.

We agree with the reviewer ththtelevatedconcentration of OVOCs onsPollution dayscouldindicate

the enhancement of VOC oxidation rates at this stdgeever, quantifying the contribution of emission
and meteorology (e.g., temperature) te fOrmation would require detailed emissibased model
analysis which is beyond the scope of this manusarigtwill be discussed in a separate paper.

We have modifiedhe Figure 3 anddd the following discussion in the revised manuscript.
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Figure 3: Diurnal variations in wind speed (WS), temperature (T), Q, NOx, and TVOCs on clean
and polluted days at the (a) and (b) CB and (d) and (e) DHS sites. Differences in VOC
concentrations between clean and polluted days at the (c) CB and (f) DHS sites.

Note: ALK = alkanes, ALE = alkene@xcept isopreng)lSO = isoprene,ALY = alkynes, ARO =
aromatics, HALO = HalohydrocarbgrgVK = Methyl Vinyl Ketone andMACR = Methacrolei.

We havealsomodified this partn the revised manuscrigtlow it reads as follows:

As shown in Figre 3, isopreneconcentrationst urban sites increased significantly during the O
pollution day which could due to the stronger plant emission at elevated tempdfatimather et

al.,, 1993; Guenther et al., 2012; Stavrakou et al., 202dhcentratioa of isopreneoxidation
products(i.e., MVK and MACR) as well as most OVOCs also increased instimee period.
However, similar concentrations of anthropogenic VOCs are found in clean and polluted days. This
indicates a stronggrhotochemicatonversion of VOCs existed inz@ollution days, which could

due tothe more favorable meteorological condisgdine., higher temperature and solar radiation)




7. Figure 4: spatial variations of VOCs
Were the TVOC concentrations shown in Figure 4-dayp averag values of July 1 and July 147 If no,
please specify which date the figure represents. If yes, please explain why the author used the average
concentrations. Followving comment 2 above, if the sampling was conducted at 7:00 on July 1 and at
15:00 on July 4, were the meteorological conditions similar during the two sampling periods? Would

the results be the same by analyzing the data collected on each individual day?

Response:

The TVOC concentrations shown in Figure 4 is{hay (4 samples) average values of July 1 and July
14. In this study, a total of 80 ambient air samples with a frequency of 4 samples per site were collected.
From the Tablé&s4 we can see the meteorologicainditions similarduring the two sampling periods.

This table has been included in the revised Supplement.

Table S4. The weatherp ar amet er on July 1 and

WS WD T RH
Date Area

(m/s) () () (%)

2019/7/1 0.6 205.4 28.9 53.3
urban

2020/7/14 0.6 199.7 31.3 50.9

2020/7/1 | 1.1 209.8 27.7 54.1
ral

2020/7/14 15 201.1 29.8 50.6

July 14

Since the weather, emission and transmission conditions of the two days of sampling cannot be
completely consistentR1), in order to reduce the contingency s&mpling, we used the method of
average concentration to analyze the spatial variation.
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Figure R:: TVOCs
We appreciate

follows:

concentrations

ondulydliarfdfJuyrl4e 2019 si t es i n
t h eWerhaverevigsedtbe cdpsion tFagurens to tclarify that the
figure indicates the average concentration of TVOC at each samplinf\sitethe sentence reads as

Figure 4: (a)Proportions of seven VOCs groups aankragedVOCs concentrations in different sites

i n Xi 6an. st(bbtipn oayemmged ¥ IOCdiconcentrations

.in

We have also added the sampling information in the revised manublmiptt reads as follows:
VOC gridded samples were collected at each site for two days (July 1 and July 14rRDtfize a day
at 7:00 China Standard Time (CST) and 15:00 (CAT9tal of 80 ambient air samples with a frequency
of 4 samples per site were collected and each sample was stored b GilBrite™ canister (Entech

Instrument, United States).
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8. Lines 1921 9 4 : filn addition, the contribution of OVOCs

that of the other sites, indicating that the 8fB may be significantly affected by ageing sources (Figure
4a). o0

a) Please provide the VOC list identified in this study in the supporting information.

b) What were the OVOC composition measured in this study? Throughout the manuscript, the authors
tendel to attribute higher OVOC concentration to stronger atmospheric oxidation. Although this is
reasonable to some extent, there is a possibility that OVOCs were directly emitted. For example, acetone
can be emitted from sources such as solvent evaporat@nabs burning, and vehicle emission, as also
shown in Figure 8.

Can the authors comment on the primary emissions of OVOCs during the campaign?

And how will this affect the conclusioegarding OVOCSs in this study?

Response:
a)We appreci at ®comntests. Wadd a lestwoé meéasured VOCsn the supporting
information.The description of VOC measurement in the manuscript is revised as following.
During the field observation campaign, 99 VOCs were measured, including 29 alkanes, 11 alkenes, 1
alkyne 16 aromatics, 28 halohydrocarbons, 13 oxygenated VOCs (OV@@s)l acetonitrile (Table
S1).In the VOC grid sampling, 106 VOCs were measured, including 29 alkanes, 11 alkenes, 1 alkyne,
17 aromatics, 35 halohydrocarbons, 12 OVOCs, and carbon dis{iifidée S2).
b)We appreciate t heThe swdiesok®VOLs cac lredimded imtshropogenic
primary sources, anthropogenic secondary sources, biogenic sources and backgrounfl setiaes
2014;Wang et al., 2015). Thaulti-linear regression model was useditmalysethe sources of OVOCs
in different sites in Xi'anEthyne PAN and isoprene were selected as the tracers of the anthropogenic
primary source, the anthropogenic secondary source and the biogenic sourativedséne equation
of the multtlinear regression model is as follaws

[OVOCq=kot+kix[Ethyng+k x[PAN]+ksx[Isoprené (RY
where [Ethyng represents theoncentratiorof Ethyne [PAN] represents theoncentrationrof PAN,
[Isopreng represents theoncentratiorof isopreneko represents the background concentratiankk
and k are the corresponding coefficients.
It can be seen from the figure that the anthropogenic secondary sources are more significant for OVOCs
in rural sitesThe YT site is a rural site and does not have many primary sources of (#@0=e R2).
We therefore infer thahe source of OVOCat this sites most likelyfrom aging sources.
In addition, based on the analysistieé multilinear regression modele have a deeper understanding
of the source of OVOCs during the ozone pollution perisdm Figure S1 and S2 we found thae
contribution of anthropogenic primary sources to OVOCs gpdlution days is more significant.

We have carefully revised thisatement in the revised manuscript. Now it reads as fellow

The specialty of OVOCs is that in addition to the primary emissions, OVOCs can also be formed through
photochemical oxidation with alkenes and aromatics (Birdsall and Elrod 2018 sources dDVOCs

can be divided intanthropogenic primary sources, anthropogenic secondary sources, biogenic sources
and background sourcélsi et al., 2014Wang et al., 2015). Base on the miiltiear regression model
results (Figure S1 and S2) we found ttietcontribution of anthropogenic primary sources to OVOCs

on G pollution days is more significant.

4‘
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Figure S1. Time series of measured OVOCs concentrations and OVOCs calculated from the multi

linear regression model.
Note. The equation of the muitinearregression model s
[OVOCq=kotkix[Ethyng+k.x[PAN]+ksx[Isopreng

where Ethyng represents the concentration Bthyne [PAN] represents the concentration of PAN,
[Isoprene] represents the concentration of isoprensgtesents the background concentratiankk

and k arethe corresponding coefficients, meas. represents measure.
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9. Section 3.2.1 Specific VOC Ratios

The methodology using VOC ratios to investigate potential sources psavsaéul insights. However,

the uncertainty may be huge. For example, the authors menttbaédn the industrial region, the
concentration ratio of toluene to benzene ranged fthto 6.9, using the results obtained from
Zhengzhou city in China (Li at., 2019a)the Pearl River Delta region (Chan et al., 2006), and several
other developed coastedgions in China (Zhang et al., 2015). | would expect that the industry type and
composition are I|likely differ endintheeeferemcesn Xi 6an and
(e.g., coastal regions). How does the T/B ratio vary from location to location? Howhigikkffect the
conclusions of this study?

Similar issues may exist in the T/B ratios for other sources. For example, the T/Boratiehicle
emgsions can be strongly influenced by vehicle type and fuel composition.

Please discuss the uncertainty of using these ratios.

Response:

We appreciate t heWeragreeiwghweviewdisat tlre®/Bnmatio wary Sromdifferent
industry type ad composition We summarized the T/B ratios of different types of sources in different
regions based on a large number of source emission refeidunaes recently yearél'saiet al., 2008;

Liu et al., 2008; Yuan et al., 2010Li et al., 2011 Qiao et al.2012;Dai et al., 2013Wang et al., 2013;

Yao et al., 2013Zhang et al., 201¥heng et al., 2013)Vang et al., 2014Mo et al., 2015Shi et al.,
2015;Yao et al., 2015hb¥10 et al., 2016Yao et al., 2015d)eng et al., 2018)s shown in Table S5.
According to the Report on the China Statistical YearbH2@®0 released by the National Bureau of
Statistics of China (http://www.stats.gov.cn/tjsj/ndsf)i 6 an 6s i ndu st pefroehemicalai nl y i nc
industry,chemical industryand pwer plant As can k& seen from the Table She ratio of T/B ranged

from 1.4 +0.8 to 5.8+ 3.4 by different process unin petrochemical industry, chemical industry and
power planemissiongMo et al., 2015; Shi et al., 2015).¥rhiclesource emission reseassh the réo

of T/B ranged from 0.9 £0.6 to 2.2+0.5 hyifferentvehicle type and fuel compositiq@iao et al., 2012;

Dai et al., 2013; Wang et al., 2013; Yao et al., 2013; Zhang et al., 2013; Yao et al., 2015b; Mo et al., 2016;
Yao et al., 2015a; Deng et alQ1B).However,vehicle emissions include both diesel vehicles emissions
and gasoline vehicles emissidnsthe atmospheric environmeMoreover, acording to the Report on

the China Statistical Yearboe2020 released by the National Bureau of Statistids Ghina
(http://www.stats.gov.cn/tjsj/nd$j/ there is no obvious difference in the composition of vehicles in
various provinces of Chin@rigure R8). Thus, he ratio of T/B in the traffic source should be closer to



the results of the tunnekperiments whichpproximately 1.5 +0.1Liu et al., 2008; Deng et al., 2018
In addition, the ratio of T/Bvas greater tha8.8 +6.5 bydifferentsolvent use process paint solvent
usagesource emission research&sdn et al., 2010/ang et al., @14; Zheng et al., 2003 andthe T/B
ratio was approximately 0.3 0.1 in different combustion process and raw materiakst al., 2008;
Lietal, 2011Mo et al., 2016)
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Figure R3. The composition of vehicles in various provinces of China

Note. BJ=Beijing, TJ=Tianjin, HB=Hebei, LN=Liaoning, SH=Shanghai, JS=Jiangsu, ZJ=Zhejiang,
AH=Anhui, GD=Guangdong, SX=Shanxihe fuel of large passenger vehicle and hedwy vehicles
is generally diesel. The fuel afht passenger vehicls generally gasatie.

Then, v marledthe T/B range oindustrialsourcesyehiclesource, paint solvent usagsources, and
burning source in thEigureb5. In addition,in order to reduce the influence of photochemical reaction on
the ratio of benzene to toluene, thiady selected the weaker photochemical reaction period-{3000

for the analysis of toluene and benzene (Figur&igure5 shows thathe ratios of toluene to benzene

at the CB, DHS, QL, and gridded sampling sites were 1&a80.5), 3.6 (Reasn=0.6), 0.5
(Rpearsor0.8), and 1.75 (Rarsor0.9), respectively. In the urban areas (CB and DHS sites), most of the
T/B ratioswere distributedwithin the reference range of vehicle emissions and industrial emissions
(Figure 5a, 5h)implying thatvehiclesourcesand industrial sources contribute significantly to the VOCs
in Xi'an urban aredn addition, the T/B value of some samples is greater thaimurban area which
may affected by paint solvent usage solFigure 5b) However, the detaitesource contribution needs

to be obtained through PMF source analysis results (Section 3r2tBe rural area (QL site), most of
the T/B ratios were distributedithin the reference range of vehicle emissions lamching emissions
(Figure 5c), implyingthat vehiclesources antburningsources contribute significantly to the VOCs in
Xi'anruralarea.n the gridded sampling sites, the T/B ratio was prddataly concentrated around 1.5
indicating that vehicle exhaust sources may greatly contributée tmverall VOCs in Xi'an (Figure 5d).



Table S5. Toluene to benzene ratio (T/B) of different source profiles in different research@smit: ppb/ppb).

Sub
Category Sub Category Location T/B Reference Category Min Max
avgerage
. . L Wang et al.,2013;
Gasoline vehicle exhaust Tianjin 1.08 ) 1.08
Dai et al.,2013
Motorcycle exhaust Taiwan 1.46 Yao et al, 2013 1.46
Beijing 1.77 Yao et al,2015a
Beijing 1.04 Yao etal,2015a
) ) Beijing 1.05 Yao et al,2015a
Diesel vehicle exhaust 0.93
Beijing 1.28 Yao et al,2015a
Xiamen 0.21 Mo, et al.,2016
Xiamen 0.22 Mo, et al.,2016
Transportation LPG vehicle exhaust Shanghai 1.05 Qiao et al..,2012 1.05 0.93 2.21
. Beijing 2.21 Yao et al.,2015b
Rural vehicle exhaust 1.64
Beijing 1.07 Yao et al.,2015b
. Guangzhou 1.71 Zhang et al.,2013
Fuel evaporation 2.21
Guangzhou  2.71 Zhang et al.,2013
Hefei 1.52 Deng et al., 2018
Hefei 1.48 Deng et al., 2018
Tunnel Hefei 1.31 Deng et al., 2018 1.48
Hefei 1.56 Deng et al., 2018
PRD 1.52 Liu et al., 2008a
) Coaling burning Beijing 0.24 Mo, et al.,2016 0.24
Burning : : : 0.23 0.38
Coaling burning Beijing 0.38 Liu et al.,2008a 0.38




Wheat Beijing 0.23 Mo, etal.,2016 0.23
Maize Beijing 0.30 Mo, et al.,2016 0.30
Wood Beijing 0.27 Lietal., 2011 0.27
Architecture paint Shanghai 15.34 Wang et al.,2014 8.82
Beijing 2.30 Yuan et al.,2010 '
Beijing 32.44 Yuan et al.,2010
Shanghai 42.13 Wang et al.,2014
Furniture paint PRD 15.08 Zheng et al.,2013  31.35
PRD 34.68 Zheng et al.,2013
Beijing 32.44 Yuan et al.,2010
Solvent use ) PRD 8.17 Zheng et al.,2013 8.82 51.43
Surface paint 12.63
PRD 17.09 Zheng e@l.,2013
] ) PRD 6.10 Zheng et al.,2013
Paint manufacturing 15.94
PRD 25.78 Zheng et al.,2013
_ PRD 21.28 Zheng et al.,2013
Shoemaking 25.38
PRD 29.47 Zheng et al.,2013
o PRD 38.15 Zheng et al.,2013
Printing 51.43
PRD 64.71 Zheng et al.,2013
YRD 0.95 Mo, et al.,2015
YRD 2.20 Mo, et al.,2015
o YRD 3.20 Mo, et al.,2015
Industrial processes Petrochemical industry 1.37 1.37 5.76
YRD 0.42 Mo, et al.,2015
YRD 0.95 Mo, et al.,2015
YRD 1.88 Mo, et al.,2015




YRD 0.39 Mo, et al.,2015

YRD 0.98 Mo, et al.,2015

YRD 1.80 Mo, et al.,2015

YRD 1.98 Mo, et al.,2015

YRD 1.13 Mo, et al.,2015

YRD 0.75 Mo, et al.,2015

YRD 1.21 Mo, et al.,2015

o YRD 2.37 Mo, et al.,2015
Chemicalindustry 5.76

YRD 9.14 Mo, et al.,2015

Liaoning 2.89 Shi et a..,2015

Liaoning 5.29 Shi et a..,2015
Power plant o ) 3.39

Liaoning 0.48 Shi et a..,2015

Liaoning 4.89 Shieta..,2015

Note.PRD= Pearl River DeltaYRD=Yangtze River delta
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Figure 5: Linear correlations between toluene and benzene at the CB, DHS, QL, and gridded
sampling sitesbetween 3:007:00 during the observation period

We carefully revisedhis sectiorin the revised manusgpt. Now it reads as follows:

The T/B ratio is clearly different for various source profiles (Table S5nduastrial source emission
researches, the ratio of T/B ranged frbm +0.8t0 5.8+3.4 by different industrytype and process unit

(Mo et al., 2015; Shi et al., 2015). iaffic source emission reseaed the ratio of T/B ranged from 0.9
+0.6 to 2.2+0.5 bydifferentvehicle type and fuel compositiq@iao et al., 2012; Dai et al., 2013; Wang

et al., 2013; Yaet al., 2013; Zhang et al., 2013; Yao et al., 2015b; Mo et al., 2016; Yao et al., 20153;
Deng et al., 2018)However, vehicle emissions include both diesel vehicles emissions and gasoline
vehicles emissioniy the atmospheric environmeiftius, he ratioof T/B in the traffic source should be
closer to the results of the tunmedperiments whiclapproximately 1.5 +£0.XLiu et al., 2008; Deng et

al., 2018. In paint solvent usageource emission researches, the ratio of W& greater tha8.8 +6.5

by different solvent use proceg¥uan et al., 2010Wang et al., 2014Zheng et al., 2013 In burning
source emission researchés T/B ratio was approximately 0.3 0.1 in different combustion process
and raw materialfLiu et al., 200%; Li et al., 201; Mo et al., 2016)In order to reduce the influence of
photochemical reaction on the ratio of benzene to toluene, this study selected the weaker photochemical
reaction period (3:00:00) for the analysis of toluene and benzene (FigurEi§lre5 showsthatthe

ratios of toluene to benzene at the CB, DHS, QL, and gridded sampling sites werg.dsd=(R5), 3.6



(Rpearsor0.6), 0.5 (Rearsor0.8), and 1.75 (Rarsor0.9), respectively. In the urban areas (CB and DHS
sites), most of the T/B ratios wemdistributedwithin the reference range of vehicle emissions and
industrial emissiongFigure 5a, 5b), implying thatehicle sources and industrial sources contribute
significantly to the VOCs in Xi'an urban aréa.addition, the T/B value of some sampiggreater than
5.8 in urban area which may affected by paint solvent usage s(rigpge 5b) However, the detailed
source contribution needs to be obtained through PMF source analysis results (Sectidn $ha.2)ral
area (QL site), most of the T/tios were distributedithin the reference range of vehicle emissions
and burning emissions(Figure 5c), implying thatvehicle sources andurning sources contribute
significantly to the VOCs in Xi'arrural area.In the gridded sampling sites, the T/Btio was
predominately concentrated around 1.5, indicating that vehicle exhaust sources may greatly contributed
to the overall VOCs in Xi'an (Figure 5d).

10. Figures 6&6c¢: what are the green lines?

Response:

We appreciate t heThageeniin reegresdibe intial emissiom tatso ah/p-xylene
and ethylbenzenewhich can be replaced by the highest concentration ratio in periods tieere
photochemical reaction is weak.

We haveadded the green line description in the capitiche revised manuscript. Now it reads as follows:

Figure 6: Diurnal variations in m/p-xylene to ethylbenzene and OH exposure at the CB, DHS,
QL, and gridded sampling sites.

Note: Time is expressed in CSlhe green line represents the initial emission ratio ofxglene and
ethylbenzene.

11. Lines 2973 0 1 : erefwErk two trajectory clusters from the southeast direction, the southeast short
distance trajectories (Cluster 2) and southeast medang distance trajectories (Cluster 4), accounting
for 35.2% and 23.5%, respectively. This result indicated that @€ Woncentration in the CB site was
significantly affected by the southeast trajectory from the junction of the Shaanxi Province, Hubei



