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Dear Reviewer,

We appreciate your careful consideration
responded tpwilmyploiocmdmnyeonutrs and I ssues and h
manuscript accordingly. These revisions ar ¢

Revi daver

This is an interesting study, using machin
sensitivity. The idea is not novelifa few |
this manuscript). Thceo r metchh @edl, VOLI nmge asaa @tm
initial VOC concentrations), sheds some in

environment .

ReplTHhanks feirtcipwaneWet shave carefulolfy ymespond

poibnypoicndadmments and i ssues and have revise
These revisions are described in detail bel
However, there are several maj or 1 ssues:

Ql¢ IXThe machine | earning workfbew m®lsicdae bed
a robust or systematic lsoliutli e@n atbm rmittei gpat
the measures described in this work absol ut
be avoided.

ReplITyhankf gouyour gaddcomnugigmeut ommwggestion
performéadl éh-vdrlo daafttieorn od ana &,i z iabtye omandoml y
di vidi ngathh?®d gsab attedrsnatnell y taking one subse
the rest as Byr admniimg tdhhitsa,ane wagruyal dathangei i
trained &and |lt4BbBerd.t he revised manuscriopt,

paragif@a@aphvoif dt oveg, we trained the- random
val i detrinobnh gead i awhi ch can I mproke mbeéel 0bu
Briefly, we randomly divided the normali zec

one subset as testing data along with the |

point has an equal <c¢cMance being trained an:
1
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Weadded the RF model wohlef lroBw ppedtTiexg S
I nf ormati on.
ifText S3. Workflow of RF model and the calc
The workflow of RF model used in this stud
steps.
(1) dDeastcar Thpet iloenngt h of the input data from
and 872 rows, respectivel vy, i n wharcd diffe
met eorol ogi cal parameters (including tempe
wi nd s@pecidreant i on) wer e usmadshaest g wntp utarviaalh ls
Thmeanal ues (Nstandard deviation) of input/
S1.
(2) Dat aAf ptehoec eesxst.r e me v a,laulesdavtea ewegreenoned m
(betwaaed Q) in order to decrease the samj
calcul ation efficiency and iTrpetnhhee daha@aseob
warsandomley ndiovil2 Tho&RL d-vad o shsatsi @rer f or med
bywl ternately taking one subset tasnstuaseti ng
t hat each data point has an equal chance b
(3) Pwupameptirmi z&Il omet work configuration
number, nunmesr, afl gori t hm, and so on) wer e
met hod to obtain the optimized network str.
are showr imhi ghanédgdsFaw t he examples to opti
of immana mp | easnds ptirietes, respectively.
(4Modeaeincer eat nmmatTihoben uncertainty of t he m ¢
according to the predcentedaBndnobs€heeddeOf
model was evaluadedandsRogtRMeGRMSEuU@Red Er
(5Rel ati ve 1| mpdrctudee @a fohBRBmMc e npubnvawodabl e
per f orwaasnvcael badtlealnges cium achenodbit heari abl e
per muBriinggf chammgediod twiassre safd it meedr ininagoant | abl e
across t heTheb smargwa ttiuares .od s tt ehdea iomigfpags e was

erom@apr edacactoatdo nfgol | owi ng st eps
2
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For a randotmhihdasr eearmeds!|l and p pr,edictor
t hetsftierps d e n thiefobwatgy observations and the in
vari abareept adhrad wegre( ftr om.TLham, Tentti manme t he ol
obag @y rfoar .Eoaeph etdri€é¢ ojf j vafi @mled ctam ®)st i mal
the model) jeagraom cor roofdaggoh va it hamidand y
per muthiengbs er.T ha tutshpen sd idifff etr een crgch E&l-QPer r or
i's ohttheepredi ctor vtahdei Abeegneecofyeothrepl i

0.The second step ids ftfoerceealcoeu lod(R), hteh rdontedden e

standar d(jd eowfi atthieondi f f er emelashf predi ttbobhevh
in thedafFanal ogrbacherel ati ve ijmpaFrtahatedRI

by dividing the diffense¢emnaaofdQffee i meadoin er

(6) EKMATRerrEmpgi ri cal Kinetic whosdeddady tApp
assessf oorhnreatO on mechani sm regi me. Bot h the
Master Chemical MEXx heei e dd Mitce3 t he EKMA
Fotrhem®#&el S i, m@wlbasteirooresd poi nt data was chos
of the i npduutr ipnagr aomertteeisber cancewW®@Csuatarmds of
NOx wer él1Ww%aon efdrom 90% t omad@wboydalbbheshep of
i n aditmeonsi onal matrix along with other ing
ashteesting dhtahewmeasunetdhe ati an i megr a att aak a m
mo d e | to sgsiomeclate aOi ons under different S
concentlTmatdieeam®ease the mopdebht umekbytamatltly, ve
VOCs andi N@ompared to thien oblsiethes thedya.l ues
relative ernoonoénsbemwkbanegRFOmModel and Box
15. 6 %, 8fsiuggugtetdal®®F model camcwatknsprdautriiontg O

our observations

Q2:( 2) Random forest depends heavily on the
provide an overview of the comprehensi venes

the dataset cover all maj or ¢ helmi miatl ed,egi I



90 VOd iimed, NO titration? The authors <c¢claimt

91 i s mostlliynmiv@@, which is consistent with p
92 coll ected in Beijing does nloitmihtaevde rseugfifmec,i
93 t heaitned algorithm essentially attempts t
94 dangerous and prone to overtraining. I wou
95 model can make meaningflul forecast in that

96 Rep:MThankfmoyoyu ur swalgedddiaaddee scrofpttimai ning
97 dat aset3iinn tTheextM&Sr sseoi 8t . has been replied
98 quesThienenavm|l ues (Nstandard deviati ofno)r of t h
99 the training dat ®&1Bkits aTablséhowas i &l sT@abd edde

100 t he revised SI

101 Table R1. An overview of training dataset
102 peri od.
2014 2015 2016
Measur ) ) Me ae d | ) ) Me as u | ) i
species voc I niti a voc I niti a voc I niti a

ave stdave stcave stcave stcave stcave stc
agedev agedev agedev agedev agedev agedeyv
Cyclopen0.912.00.91.00.00.00.00.00.20.20.20.2

ppbv
Et hane [/

Acetyl en
Propane
Benzene
i sBout ane
2 ,-2

Di met hyl
ppbyv
nButane .1.51.11.61.10.60.80.60.80.80.70.80
2,2,4 0.00.00.00.00.00.00.00.00.00.00.00
Tri methy

o O o N BN
O O o h oo w
©O o o P + O
o o A O W ©
O o o N P N
O O o DN oo w
o ©o O r L O
o o A O W ©
o o o N O B
O W N DN =
o o o »r O O
O Ul W ~N W ©
o o o N O B
O W NN DN = ™
o o o »r O O
o U W ~N W ©
o o A B O B
O N 0O W w o
o o A O O O
o B N © W O
o o A P O B
O N OO W w O
o o A O O O
o L N © W O

/' ppbyv

i sprentane0.10.30.10.40.00.00.00.00.20.120.120.1
ppbyv

2,-3 0.00.00.00.00.00.00.00.00.00.00.00.0
Di met hyl

/| ppbyv



3Met hyl h
ppbyv
Toluene
2,3

Di met hyl
ppbyv
nPropyl
I ppbyv

i sPor opyl
benzene
2,3, 4
trimethy
ppbyv
nhexane
nheptane
22met hyl h
ppbyv
3met hyl h
ppbyv

cycl ohex

ppbv
et hyl ben

ppbyv
noctane
et hene /
met hyl cy
ne |/ ppb
nnonane
ndecane
pet hyl to
ppbyv
pdi et hyl
/| ppbyv
oet hyl t
ppbyv
oXxyl ene
met hyl t
ppbyv
mdi et hyl
benzene
m/-¥y |l ene
ppbyv
propene
1Butene

o O

o N O

o O

o

o



103

l-Pentene 0.00 . 0 . 0 .00.10.0 .0

1,24 met 0.0C0O0 . @ . G .10.10.0 . 0

benzenel/

1,2r3 met 0.00.0 0.C0.00.0O. 0.00.00.00.20.00. 2

benzenel/

api nene 0.00.0 c0.00.0 0.00.00.1 .83. 4

ci28ut ene 0. 3 . 8 . 6 LT . 0 1

ppbyv

1,3,5 0.00.00.00.120.00. 0.00.120.20.51.04.1

Tri methy

I ppbyv

styrene 0.1 .30.60.0 .00.00. 2 .52.0

2me t H#-y | 0.1 7 . G .2 . G . 0

pentene

tr@Bsiten 0. 00.1 0.21.120.00. 0.30.70.00.00.00.0

ppbyv

ci22enteno0.10.2 0.30.90.10. 0.¢4.20.00.00.00.0

ppbyv

l1-Butadie0.00.10.10.30.00. 0.10.30.00.00.00. 2

ppbyv

tr®&®ente 0. 00.0 0.00.20.00. 0.10.80.00.00.00.0

ppbyv

a-pinene 0.0 .00.00.0 .00.10.00.00.0

i soprene 0. 8 . 718. .3 .421 . 10. .17

8 6
NO / ppb 7.017. 7.017. 3.35. 3.35.55.210.5.210.
2 5 5

NQ/ ppbv 15.15. 15.15. 19. 19.12.18.12.18.12
0 0 9 1 1 2 0 2 0

T #8C 22.6.2 22.6.222.5. 22.5.222.4.822. 4.8
6 6 0 0 7 7

RH [/ % 50.23. 50.23. 41. 2 41.23.36.21. 36. 21.
3 3 8 9 3 9 3 3 8 3 8

SRW/ th 162222 1622221532 153205150199150199
92 5 92 95 29 0 29 01 81 35 81 35

WS v “Is 3.12.7 3.12.72.22. 2.22.11.21.21.21.2

WD A 162105 1621051751 175101184108184108
42 7 42 07 38 8 38 87 21 06 21 06

PM./gg “m 67.53. 67.53.63.5 63.56. 61.48. 61. 48.
6 6 7 3 6 3 6 5 4 5 4

CO d nim 0.70.40.70.40.60. 0.60.40.50.30.50.3

O3/ ppbv 44. 32 44.32. 42. 2 42.27. 44.29. 44. 29.
2 2 8 4 4 4 4 1 4 1 4

* StandardtBbBeviDawi dn (
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| Texti hShBee viSgd edve added afDslt ar tdeparraria pm.
|l ength of the input data from 2014 to 2016
i n which dboboff &0€st INYpeensdCOnetkMr ol ogi cal p
(i ncluding temperature, relative humidity,
were wused as i npwas vtalrd ablbeputandarO abl e.
(Nstandard devi aatriaomme)t eorfs ianrpeots/ hoouvtnp uitn pTab |

As shown in Fidbore hRltoanwerlienaga teleadd aisretVOC
' i mi t eldi, mibt@edld t ransition regi mes, whil e mo:
| ocated Hno mihedVoD@agviomed overtr aa nfi 2higd we [
cresad i dathyeandamlvy dionbgs etdleee d 12 nsoabsets anc
atter ntad leilryg one subset the tresttioage sadaraen itnhga
each datas moni retpdalbecm@gndee ai ned and tested.
the revised manuscript) shows the compari sc
concentrations using di fferent vV OL i nput
concentrations werdaspbetsedi hodlhpg tihter s tr@as Int
data and thet tcaobdaelirhy theasensisfiovimbyi negi m
We thimnket madeli ni st hreo bruesvti sed version accoc¢

suggestion
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t he summer of 2015. (A and D: TVOC <conc
concentrations of VOC speci es; C.anfdh eF: i n
testing data wosesrmgstlwereespidngiedheX as dt s i n

8



130

131

132

133

134

135

136

137

138

139

140

141

142

143

144

145

146

cresad i dati on

Wh emltoitn gOsft tnremat i on s e n amatdieviiat tya bcoufrxv e s
i npluyt svarying the concentrations(wift NOx an:
step off G.hGERlI) (mesaear wad)whasilnet kdeaetpa ng al | ot
unchanged (i . edur itnhge onuera Tdhysael r uveast ei wansesw
used as testing data, while all/l t tdhemeasur
testing data should memgrnengsemtfBEOChphmgant Ben
training data as¢é¢wosirilepgVv iorimys e o dédAtGa losihh.otwhne i n
Figure R3 ohseen sgiutiOel odtBnavmblsor at e ¢l ii mi tVeOdC
regi me.The @h%m r eolfatsiivwvabeét ween RF model an
model was 1B4 684 G8Fii, ggunhet acnistatReF mo d e | can we
predi aton bhenstOraantdi otnhe s ensfidrimadttiyohmeaghme of
set relatively small vardampgaorned otfo VIOICes @
valtoedecrease t hevhmmndalepurcda rntga it htey EKMA c u |
data represent the real cond.iTthieanresf oirre, B eviej

think our results should be reliable and m
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antdhexmdel in 2015.

Il n 1212124 he revised manuscr ifipt , s weuladl ded
pointed out that I f the training dataset d
l i mited regi me, then themptrsainedeatgapol &an
regi me, which is prone to overftalad nénmgss To
validation by randomly dividing the obseryv
alternately taking one asbstebiasngedataged
each data point has an equal chance of be
predixctoendcedtrations in Figure 2 were splic¢
runs. Thus, oureadlbult he asen siafl drymdatysver.gi me s
me atntsat the mnmodel is robust

In I1nE& n the revised manusimVhept pl wet add e
t hef ® mati on sensitivity curves, we made a
concentrations of NOx and VOCs from 0.9 to
mean values while keeping al|l other i1 nputs
nematri x was used as testing data, while al
data. Thus, the testing data shool Berppngse
while the training data act uadfloywtmtawmer ed a
guar anstuefef i @i ent c o v-leir migte e dif rorretgh dme N QRx¥ mo d e

simuldati ons

Q3 (3) The calculation of the initial VOC c
depdesn heavily on initial/ sour adaéeirrsatwioa kwh itdt
met hod assumes biogenic VOCs share the same
VOCs which is not supported by any evidenc

the current form of the manuscrmemtt faonrd pub

Techni ques. Gi ven t he substanti al amount
robustness of the machine | earning workflo
manner, and to reviseubmesisnioni ak YOComalenu

see my specific and minor/technical commen:
11
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ReplThhanksoyonmuchgbod gygosdrini @m £tviudbssisao et al . |
201lZhan et )al it h@daadl been j ustpiafiiredoff or
ethyl benzene/ xyl ene as the tracers when ca
the following rul es: 1) the concentration:
correlated, which indicatesthlegt heelnegy darf é e
degradatiimnt reat as mdhep h e vibmittdddadr evOICs good
agreement with those cal ¢ ol #teendz ensei Ng ot he
As shown i n Figux e tRB o0opondeamturret i dns 0
ethyl bemzewat edduring ouar t obs ¢ mwwoatdidants on,
compar etdi attheef i ni ti al concentrations cal cul
xyllenkby!| bwintzleate usi ng ol lbbemz@Ethiga roerf9)RH
Except for sewvkee at attiompobstdbepfPtGesktonNOCs
wi t hfh. Th.nle ans t hep hatl cccul eamiecda | i il Cisa | con
are in good agreement Swmemntusihg debtesr samt
uncertainty caused b¥yO0t¥h et 1MHL)e xrpaonsguerde f(rforno nf
(TaR2 eorAyaibygerne KR7l@uh ewsS t heduagalad ulcatrere s o
t hRel Cs from 2MMb4 otbe@di0d®&!l solcossusperso ma fnevi®Cy
during the dayti me.
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numl
[ OH] [ OH] [ OH] [ OH] [ OH] [ OH]
er
t t t t t t
1 Et hane 0.250.051.001.001.001.001.001.00
2 Acetylene0.750.021.001.001.001.001.001.00
3 Propane 1.110.011.001.001.001.001.001.00
4 Benzene 1.220.011.001.001.001.001.001.00
5 i sBout ane 2.140.011.001.001.001.001.001.00
2 ,-2
6 2.270.001.001.0012.001.001.001.00
Di met hyl k
7 nnBut ane 2.380.011.001.001.001.001.001.00
2,2,4
8 3.380.001.001.001.001.001.001.00
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36 propene 26 0.010.961.040.951.050.961.05
37 IBut ene 31.10.010.971.040.901.120.921.10
38 lPentene 31.40.000.981.020.931.090.931.08
1, Z2,r4 met |
benzene
1,2,r3 met |
benzene
41 api nene 51.80.010.971.040.961.050.751.35
42 ci28Butene 55.80.010.871.160.861.170.771.32
1,3,5
Tri met hyl
44 styrene 58 0.010.911.110.901.130.981.02
2me t -y |
pentene
46 tr&Betene63.20.010.841.220.821.250.761.35
47 ci2entent65 0.000.861.190.741.420.831.24
48 l1-BButadie 65.90.020.881.160.821.260.871.18
49 tr&@Penter67? 0.000.881.160.631.630.751.38
50 b-pi nene 73.50.010.901.120.811.260.921.10

51 isoprene 99.60.000.731.400.671.500.551.57

215 * uUadBfcrdmot e konwal ues were unde(Camotnarni t2®h&) of 300K.

216 ** Unit: ppb. Tceer irwdtaitanve (sRIDsdarwiere withinx Te@®lficmatterse
217 *** dMecies were selecteld VOCs stem s[i @H]vIitt.y Thees trse eodt ii i tri aat
218 OH covered the range of 51 VOCs andoHwevel shaTheteengietdi bi
219 results showed that the uncertaint®PH]httbetemaimani oncef

220 ranged from 0.55 to 1.57.

221
222 Pot enti al source contributfontadencedooautfP
223 toeval tadttegpossi ble influence oétlmylrbenmazsenenr

16



224

225

226

227

228

229

230

231

and xAs$ emedwrg RI&®or Fi @ uyrleesnBet veea dnphbh at er n

to et hyilmetnfeeenear |l y mor ni nTgh eossre irne stuld swh anld
variations of vadiiretnfalsuse nscheo uo nd Itilmhaea a d ii tniidn ,a
i sopgleavwe d psaitmiebr antrsh at oet hxyyll béenneg eathet), R 8

whi ch meamisss®its@nenl|l y di stribusedannbB8Beascng
the fact that our obser vaAlitohno ugihtaen diopr & n e
xylene/ ethyl benzene aaprt hropoPpeogeni bosbut

are-pmamt sources on a city scale.
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