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1.Model eval uation should be added. The aut hor s

convincing, especially the BVOC emissions.

Respohlsaenks o omuch sfuggrgefs@aumavi sedveanhchutslce i pt ,
mo d e | eval uations.
(walidation of BVOC emission simulations by

Firstdgmpdwbe esti mat iHenwewi temicsanomyi hl ux mea

Chi(nkhai et al . ,. 210Hé& ,gr2i0dded 2BDMTG emi ssi on esti
extracted where |l ocating the flux measur ement
observatbsbown i msFignat®td. BVIOE emi ssions are hi

mean bias “ht, Imalinlinygg bnecause of the differences
and measur emenctosr.e dB uQy. 8rhemwyh gatroed i agirrasiegalt
variations.

Secondolrymal dehyde (HGHOxsercwvadeimbtyr astaitoen | i t e
eval uastpeatt tad variability ofl sepriemataed itheep rdeon
compound among BVOC species tB¥OCaembogsBisosngor
China. Since HCHO is an important proxy of i s
ant hropogenic i mpact, canmn elbli vuesleiddCadt@ea btblede r v a t

vari abbil odieym ooofe mines i Wa s cdsmpnaudiels opr ene emi ssi on



sat elelriilv@Hd®® ol umn couosem@&ranéokloni toring I nstru
HCH®er ti cadr ocdduhcetmmo nt h IOMIFHAG/HO aweerdt iicral J wcrod u mn
2018 correlates withattOBe coondeldeeanstei mMatved r esul
Li ndl8wf revi se,dT hmanaumsicysipdn si mul ati ons wer ¢
the measurements of BVOC emission fThexfhaxd for
measurements of BVOCs condwedt ad .i,n 20ihrea 2Wdr6e
gridded BVOC emission estimated by MEGAN were
sites were |l ocated tdhdombdel edmpbukxeenof{FBYOC
capture the spatialetvtae acadviid dltayt iodn ocbosBirfviactii eom
t heestii omthi gher than measur ementmgw?htth nmaani nalvyer ag
because of the differences in time between thi
sSspecacesoounting for nearly halfitofuntetegrio eBaVOC e
and photochemical reactions in the atmosphere,
(Bai and Hao, 2018n Omnlramsdo aeteas!|l anmpl ® MO )siusnme r
the dominant source of HCHO, so satellite HCH
constrain i sOprehkhag &wwidsdlémeansetStahvr akd20d®2t al .,
Wang etl,Zhang 2621 .all.n, t2h0i s hset uUHIGHO wee rutsiecdalt c o
detected by Ozone Monitoring Instrument (OMI)
esti MaomeatMMIly HGdhO frloen EU FP7 ppojodcQutaQA4BECV
Assurance for Esséehnttipal/ / GMwiwmaagtsek e\cair.riedifjheiess ; st u d
resuthstafti stiwiatlh aanad ogyrsfiisdenoaeéee £ aa enotniyh of 99 ¢
aver O@NBHECHO vertiicrml Jwmdsu2ediagntilfyi coheelmatded t o

estedabpaminesi oss added.
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FiglCompaniMEGANO d el simulations with fl ux me

(2Val i d aneitoeno roofl ogi cdblyWRIFat a si mul at e

Temperature and radB¥O@on s pllheysobbesyer vat eeng n
tempentdkeGliid 908n anidi ®84 M1 8Chi naevet e compare w

WRFsi mul-mt edmBer ather si(mu2)at edevatluat ednbwasauBae!

l ack of avail abbhhet diet ¢ evlh sedv antainuss.ri pt, we ac
simul Bleaowhi | e, to make the description mor e
Section 2.1 is reorganized.

Li B769 ' Met eorgorliodlgdyed fraction of plsamaciffuincti o

emi ssion factors, and | eaf area index (LAI') ar
used. The hourly meteorological fields includi
wi nd ,s pweatder vapor mixing ratio, pressure, and
model i n thissisgrtuddayt.e dT hnee tVROR ol ogi c al fields we

reasonable for driving "MEGANV{E@AND. olalrreesqgq 201 3,
hourly weather variables to drive the <calcul a
met eorol ogical fields including temperature, d
vapor mixing ratio, pressur eWRFR nndo doele ciimpitthaits os

Temperature and radiation Yeé ays dodbystelrevleels diam | B



avertaegmeper ature at 2411 sites into20kwalamdeb6dah
reliabi Im ttye nopfe rtahteur2e ( Fi2np shims |l st edyweyTeMdR obse

from the National Met eorhdlt g i/ d a)lalthiEea tcsam anCuel nafteerd i

radiation was not eval uat ed becaFuosre 2000 8a Itahcek
average mean bias (MB),andnemamsmgbanoeueerrerr oRMEHE
0.36,amrd 43o08@r KChina.sd&ost &2t0els8tli. &@gh,e 2,. 46 and
respectTlwel yorr elshéi oa e osainfidu coakesmebre.ad 2 oaan d
0. 86r the year P66pfpemnge@&g®RIFMuUtbiastonsi der ed
reasonabl e follLdBegWMEhgoMEBEGANI cal and vegetatio
drive MESA&dd®®.8The vegetation data includes g
functional types (PFTs)spéeeafi aredti 4§ sidend difeddt o
Lia® F6r baODItS LAl udéda swasdded.

(3val i datzsamod &OAOsh ynuWRHEe nD n s

In thi,svestwdy xpl ore the impact of interannua
O; and SOA caused by vegeThei din Obawima&SKOA vari a
concenst rneetrieons ifinwigah e ednblyr opegred i me teard rsacsli i ¢ al
in 2008. So we did no-€Chemndhuotolwetvieo-@ B 8N RFn  f or
malel has dieégnused eign ognladb aplalmaaed | thimeageb D di e s
perfor mance o0ns etchoen dsai rnyG upgot!id ouat nadnftMMolsdry ar 2 @by
et al;jLiet2@86itaoéetWeelt. ,a82013201

Lin2ebl3l of revised |l mames auimpter 'of gl obal and
studi eapupltgpelsyi mul at e ssecanudeartififeipoodtiiudamnrtesul t s
it wealnleproduce twploe |l obaetn g dcutpitcevicsh ad, 2015;
Hoshyaripour et a$itu?2tl6al L, 2Z@13s .a\dudzzdaitl 83l . |,

I n addition, fthkeghenazrtr it rao mdagnedd iynce teenoi rsoslioogni ¢ a l
in 2008 is al so addeéednMladlihie trheivsi ssetdu dnya n uwsec raii pr
the I mpact of i nt er annu ®4a nBlV O30 Ae nti asussi eodn  bvya rv eag
bi omass vari abidaintdy.S OA ec ohnicsetnotiritacta |l oM@ fwiex ien gs i1
ant hropogeni c emi ssions and met eor ol ogi cal d

met eorol ogy on BVOC emissions and formati on


http://data.cma.cn/

considered. Although vegetatiomarchangaesi o8ft B¥C
emi ssiobseshgbl uncertainty to the simulation in
ant hropogenic emission inventory and use dynam
effects and provi del mat barealcecsu raaft ebidoag ean ifcore neivs
guality. At the same ti me, the -t mpmcthahgeet eb
BVOC emissions and formation of secondary air
provide a sctitecevtprfeaci easprsevfeonti on and contr ol

climate disamga.ed.
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Wu, J., Bei, N., Li, X., Cao, J., Feng, T., War
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2The manuscarn ptthd ochuassregl®anti B®AkignoGhidna due to
of vegetation The MS should show the change of

affecting BVOC emissions.

Respolnhseenk you very much for your vwkuabl e s
add a newi3Selc tB\WMC oe miisns BwH rcfhl ufelnecaef odi omas s
var i aolielsicsttyhlbe i nt er annual variitas i iomfBai@Qlceea fo nb i
e miiosTdh&d deac t3i.2ins as foll ows.

"3.1n2 | wédndeafvariioanbaisisi t vy

The bieoanfia snscadk as e 3789 3B5n11981 t'ly 1Hh0200@B latl!
an average rlagyed. oAmdr/g 9t7hdm,10t he f o mesde asmed cr
from 23%1a4a0518%WP8ard 1f0r omM% 104 5.8B3%F19 fesiPecti vel
totally 1 ncr elahspiadgi ably dligs2t.r6i3%t i on of i nterannt
i s present®@lde i nndrigaseSi2embst eaf ghi bmaant in Gr
Changbai Mount ai ns, North China Pl ain, sout h a
increased stock of broadl eaf apdt dlwommvhermus f
Qi ngThiabiet ar ea anhea &roeltahtwiegseta $Cshh choattes i gat i cant
increase ionf |wedetbhdtoimart.$ el tg riase sb ebceaoussaes bteh asta me
the historical sioMaltaat i ons due to | acking

Due to the increased vol,urme darmd apr BdUWOLt ieom s



i ncrddbgses 8. 66% at aver age orfatvehsi conf i9s6o.pérde n@g ym
sesquiter geyneld&hcs®%se38. 17%, antl. 3G, 386%94t am
0.17 Ggregspectively. | smpreneapmidbkygi omer i hheea
whiicghr i marily due to the greater increase in tI
hi ghest i sopr eMoen o¢ mir pemeq uaintale edane ai 1 @weas e at
because the increase of | eafFiBishmavss thfe cemitfi
di stribution of interannual variations in BVOC
Since the needleleaf and broadleaf trees tend
crop (Guenther wetdealdits tothD lah)d, tthhee substanti al
result iinntdédrahmruaBVYO&Lr eabiski bypys in the Great

Mount ai ns, Northaectdi 8a@hPihma ,n , a BGdeonHiandoawe v e r

the emi ssisiohetohoBVYO®@est and southern coast al a

tons y!
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Li nlei313 " The change of vegetationvariadt boémmas
of BVOCs emi ssdmd sS @A dg etnheernaiti0dm@., Duwrei rgpgrk381 a
| eaf biomass i ncrtégasteod 5 1'S8ynBa8 A7 f1¥0d miZgl Btdo. 25 |1
588. 7% ,] ridspectively, totalilkysindyeashegabyuhi!
factors extrapolated from emission rates and

i mpact of interannual vaandat3 @AM, ians BdveOsCc reinb esds i



ifiHI STORYO. " is deleted.
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3The history simulation setting is not reasona

in Table 1). Why 2008 was chosen in this stud
met eorol ogy change, and t hre immeftleuocernoclionggy tihse aenmi
air quality. Fimaywgi ndhecenmettle@or ohoggsonabl e re.

di scussed in the MS. Many factors influencing

chemistry in the paste 4sedectaod ecsl.arA fnye tthhoed nsuhl ot ui

RespohbBank you so walcltha bfler. Ssjugwresat i cwm mment ,
met eor ol ogy fiasc taonr itnhpaotr tcaannt i nf |l uence Imot h BVOC

our wttudyomexpl orseitnheriammaat BVOComrdainsdsi on v a



SOA f orcmaautsieadn by veget atdiuaon nbid GliBsleo rdanri abi hAchy
this goal, we designed a scenariim @emx@eyeéamenan
using theafanhidadiB\Msa3€st ishate i nsbf ueamoe al met eor ol
on BVOC emissions and for maé¢imont ocfo nldsidsdceemrcar y
repor tved ett lmd tii osn tchhea mmaenn ed minveof o BVO&€nsemi ssi on:
(Li et &abhng 2O02W®nhe ,lsaBrlgbed ) af f or estati oneaadct i vi t i
t ® hreapiindcr ease of vegaendtibwO@ iemmilshsii@mats.g i on,
Chi madhuual avemr®@gse hHeantpienm gktprerO ey ebr 8. P6om 1951
(Cli mate Change Center of Chi2@aiMen g oirmtl@mgacadu
t he -tleornng war mves & orseeteenar, o | ood imdaglle ad aot2& G 8 1981
20588 ctohnesitmpnuut f or hi sDtecsrgiilttiead ¢ esri tmeuil mattyi oins i nevi
I n the reviwedadantuber eppimanaodi ohogmd i di 20 O

di scuss thei wBil6@'Fbai hhg. mefearir abogwedamhz2008

over 12109182 r e used f or al | t Thoe eHklpS ToOReY tsh emuil mp &
i nterannual BVOC emission variations caused by
annual met e@Cokmggspan8Vand formation of secon

consi'dsr added

Lide2108 this study, we aim to explore the i
vari at pkomds DSOA Ccaused by vegetati dOpanbd oSass s var
concentrations were simulated by fixing the an
in 2T0hCe8 i nfl uences of annual met eorol ogy on BVO
air pollutant sAweheegbt acioosi diearge i s the mair
variations of,i tB\iCimame stt@ otnlbeg st mu b .&wtt wdyei n
work can update the anthropogenic emission inyv
explorarimat ¢ i pfbectdse mpnde accutrlaeod ecdatod fborogewn
emi ssions in air quality. At the same-time, th
term changes of BVOC emissions and af somadtei on
considered to provide a scientific basis for t

response to"cismaddedhange.
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4.The |l ogic is weak,-oagdnthedtekEaclmesdctioomei e
| oosrespectively, and the main Iine of the man
l ong term i mpacts variation, I think carry ou:
better. Whatds more, that difsitgurbes dfh es preataidaelr s\
in BVOC emissions in Jun 2018 and explaining t

Respohls&nkf ogrouyour suggestion. rrevibBe revi s

strucft usedctoi onm k& $chleeSaero.n il BAQCEmissiodi s added by
moving the relative conttemée BWOGCesiennilown e2n210 1h8e,r
di s¢thes chanbgeomnmans sl eaanfd its inffuoemcéa98an BwOeO&a
Secti dmpac2 sAi efni 8YOGasado®mdBI nly di scusses the
BVOCs on ;:BMDA8 SOA in 3depéan26d8gnti ombBYOON
compoaeet di Seoss@ldnt3erannuabdivacuisadbed ithe | mpa

interannual 8WOE€t esmnss 8®WAOFor mati on caused by

variabil ity i n20CHEnna hdwr isregctli D&l the contents
chronol ogi cal order in the revised manuscript.
The relatioBVOE€semi psiom characteristics is

3. BVOR emissiomi n 18ih®@d4s f ol |l ows:



"3.1 BVOC emission

3.1.1 Spatial distributions of BVOC emissions
The tot al BVOC emi ssions in Chinlau®&t8 mat ed

of which isoprene, monoterpene, sesquiterpene,

2.12%, and 23.09%, respectively. As ssppaadwmli n Fi

variations with the highest emissions in the C

Qinling Mountains, t he sout heast and sout hwest

provinces, and t kle bleawePs ta teemanut XaendQiisaoguyt ap r ovi nc

tons

FigSpdatial wvariations in BVOC emission

The emission simulations were validated by u
flux and formal dehyde (HCHO) concentration. Th
i nhiCha were collected (Bai et al , 2015, 2016,
by MEGAN were extracted where the fl ux me as u
comparison (Fig. S1). The model ed f lalxids toyf BV

of oOobservat noorsr édledttieon we adfficient of 0. 84. B

measurement with an avéhlagmaimelayn lbd maasu od df. 1tlh

in time between them. | sopsepaei es, tdaecomanni cgm
half of total BVOC emissions in China. 1t wunde
the atmosphere, and the oxidation product is m

2000) . I'n foresti agenrisc ainsglopmermsa mmert hd domi na



satellite HCHO column concentration is widely

et al ., 2021; Pal mer et al ., 2O0Ehant e&evr akaoay &
I n t hiwe sutsueddy ,t he HCHO vertical column detecte
(OMI') to validate the spatial variability of i
fronEU hFeP7 project QA4ECV product (Quality Assu
http:// wwwagsad4eseed eud this study. The resul't (
confidence interval of 99% indicates that the
in June 2018 is signiestamalpgpdcecs omisanedemd t h
3. 1. 2 clenff |lueeanfv abriioarbaislisi t y
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The bieoanfia snscadsk asem 3789 3B5n11981 t'ly 1Hh02008B latl!
average rl'dgye. oAmar7g 9t7hdm,10t he f d mesde asred cr
om 23%1 40518YWP8ard 1f0r o M4 104 5.8B53%F19 fesiPecti vel

tally i ncr elehspiadg ably dlios2t.r6i3kut i on of i nterannt

semeé ed imheFiigncrS2a.sei embst eafgbi bmaast iin Gr.
angbai Mount ai ns, North China Pl ain, sout h a
creased st ock of broadl eaf andonblomti fermus f

nglhiabiet ar ea anhad&roeltahtwiewsetl YChh ibghn gir @asisf coaer
crease iomf |weadetbhadatoimant.f el tg riase sb ebceapbussaes bteh asta me
e historical simdwmtati ons due to |l acking of

Due to the increased vol,urme darmd apr BdUOLt ieom s
crddoyse58. 66% at aver age orfatvehsi conf i9s6o.pérde n@g ym

squiter pgleynelld&.c5e%se38. 17%, and 33.35% at av

.17 Ggregspectively. | smpreneapmidbkygi omer i hheea

iicghr i marily due to the greater increhee in tI
ghest i sopr eMoen o¢ mir pein@n amalt esdeastqud tleowemer amn
cause the increase of | eafFiBishmavss thfe cemitfi
stribution of interannual hvearcihaatnigamsg ilne aBV G
nce the needl el eaf and broadleaf trees tend
op (Guenther wedealdi st2Dh)j onhand the subst

sult iinntdreahmwagByYyO&r eabssi ons i n the Great



Mount ai ns, Northaegcgti 8 a@hPihma ,n , a BGdeonHianbdawe v e r

t he emi ssisiom tolfe BW®OCt hwe st and southern coast a

tons y!
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Figures S1 and S2 are added to the Suppl emen

Simulation(mg m? h™")
n

14 " = Baietal. (2017)
» Bai et al. (2016)
04 O A Baietal (2015)

Observation(mg m= h')

Fi §1CompaowiMEGRAMKModel simul ations with fl ux me
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I n Se3ct2iapBds ome cont entisn acrher orneovid asgel domatlkoe olr ed e |

thdmg.i cal

Li 27218 " Saorneeas in the west al gsbohmatei ovorerlyy s
BVOC emissions." is deleted.
Li n21332, "The growth was the most rapid i n 2

comparing with 1n908n g tihse raenvni usable ggrooowhitleh rwaatse s ,
bigg@s2003 with an increase of 1.99% comparing

Li n3eP3437 The | owest growth rate occurs in BTH.

System Project, the area coverage of natural f
tmathat in 2003, resulting in an increase in |
However, because of the rapid wurbanization in

converted to urban constructiomellaned amd | tolses e
trees may offset part of their increase assoc
surrounding areasszemhamoemgdntt hecduwmrrgygeisht BRD oV
showed a significant deceaaseffopom2092981tbo2098
influence of reform and opening in China, the
has decreasedyft om6'Zg9 Ddy8 7020 1801 % WU .i nTgh €l 9Belc r e a

of MDAB OrRD i s madenclrye adsuee otfo ftohreest and cul tiv



urbanizatiomn088r ' ng s 1/M%4vtilseedend df t he | ast
i mpl ementation of reform and opening up |l ed t
urbanizati onn aonfd ftoree ste daurcd iaor abl e | and bi omas -
fluctuating deicn i YhRD odn dMDPARBDO@ i.r i hlge 19&8@Ai d gr o
MDAB83;im PRD |l ed to a greater aviem aRgRD agqrmeaiatl e rg r to

that TomYRD8Irto 2018. The | owest growth rate ¢

Shelterbelt System Project, the area coverage
than tripled than that in 2003, ressisgitomsg i n
(Ma et al, 2019). However, because of the rapi
has been converted to urban construction | and,

|l osses of trees may of edewipartrisef ngheioveiragee
the surrounding areas.

Li B7137,5 "With a similar overal/l growth rate,
interannual variability. I n PRD, SOA showed a
to thasenof | eaf bidfjas¥RDyeupetro ehc2d It wbO st a
before and after 2003. I n BTH, SOA annual growt
average rate. |t can be attri bwittehd 1t7b%g5t7h el o0lbOv i
from 1998 to 20068 BTHi s SOAviasedatogtowth rate I
than the national average rate. It can be attr
17.57291 fT1O@m 1998 tor2608raWithrawshmrhae, howe
have different i nterannual variability. YRD e X
after 2003. I n PRD, SOA showed a striking gro

increase of Iteafd.PomaslsD by up
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5bOverall the explanattiheensscareentliacikc afh immaktiunrge ias

Respomhmlsaenk yosuggrWg o@me soirnrsyufféanl telmeéat i on
andli scusnsitohne maandtsiice i pecesVeary di stassbyon and
the results in the revised manuscript.

Li 228232 " The positive cogqitmr iththberoaoutei BVOEE s
confirms the conlcil mist ®ch 1t dd@it me hies VDEmi nant i n ¢
2019; Lyu et al ., 2016 ; Tan et al ., 2018) . Bec
of @i tted by humpian atcétd rvwittihe st,hz:&€NHOf ohmasi onor ef
sensitive to VOC emissions. Therefor e, t he hi
contri buitn omnhda e Oareas. To decrease BVOC emiss
emi ssion potentisPlolhay i oointcroindutod .t From t he s
BVOC effect (Fisgs &Q®nstheveut ®aB¥OO emi ssi ons
which can furtherly i nldi wmiat ed.t h@y mpaarei nus uvail tl hy

di stri BWVOCoembé6sions (Fig. 1), the areas with



hi gher const t¥ibstiFewintdh@t sp'ati al distribution

3), thesisuurdeamrsi tOo ve to BVOC emi ssannburbhheobky
indicate theyl amdttecwalfliy mMéd@dhe kynkclbusi oal . (
Lyu et al. (20169hatndhé@&mWO€H mBEgi MEOLS8) domi na

Chi@amparing with the spatial distribution of |
BVOC emissions usually dBevcea uas enitghhes rd ecrosng rp dopuut |
to a | argefermiNmdbt ed by humasm saxttdrvattd d swi tNHO t he
Oswhi ch is more sensitive to VOC emissions. The
cause greaterszi oorthreistau tainetra MOoCe@ r eginmen,f t he r
VOC emi ssions reduces the chemni,cawh ipcrho diunc ttiuornn
to decr easedxacnydc Iciomg ewiutem tNG LOWwienm amdckaltilrawa
2015; Milfomdd decankbaselBY9OL. phmaessowst byl pwaem
potenti al magzp od d rutt ri iblnu tceo ntt a 0@ .

Li nB221 These four key areas are popul ous, ec
grids are dense. Thyee nmiisggh oanen anaaryt rl eetabedo d oo fs aN @
excssive consumption of OH, so ozone generatio
and Hol | o'waiys &dde&d ..

Li nelwshi ch mainly because of the"ilsovaddemdcent:r

LinkG7dBle to the di fdiidfenmtent atBiVDL acfompbw@aent s

added.

Li n&B3635 " Due to the | ow monoterpene emissio
needl eleaf trees in Hainan, t he Bgrawsle of &E0A
tropi cal cl i mautnen a nn asnodu tHhaw ensatne,r meYed| el eaf tr ee
emi ssion potenti al are |l ess distributed and ¢t
s mal | or even negative" .changes in the growth o
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6.Section 2. 2: Using a table to |Iist the model

Respomhlaenk you for your valuabl eSls uoggetshtei on.
revi sed manutlkcreaii mt ptac asnwevowri zation options fo
schemes of the model setup.

Correspoiné8Blgby." The Pur due Lin mi crophysi cs
Radi ative Transfer Model eMmMERTM)hel oGgdvdared raldo
radiation scheme, the Yonsei University (YSU)
l and surface s eFhreemet,asancdu ntud et sGrpalrlamet eri zati o
del etienddi183M&i n par ametnesr ifzoart ipohny so pctailo and ¢ hemi

the model setuPl"anes laiddteadld i n Tabl e



Tab$IANRFChem configuration.

Parameter Option

Mi crophysics Purdue Lin et al
Lomgave radia RRTM scheme
Shewatve radi a Goddshhart wave sch
Surface | ayel Mon-Obhukhov theory
Land surface Noah Land Surface
Cumul us par al Gr éDlelvenyi Ensembl
Pl anetary Bol YSU scheme

Gas phase che NOAA/ ESRL RACM
Aer os ol c hemi VBS

Photol ysis s Fa-dt

7.Tabl e 2: Dondét branch the percentages of BVOC

Respohlaenk you for Theumpesuogogeapgesenare del et e

Tablea foll ows.
TablEmi2ssi ons of each B8¥Y¥OCespberdbDnyg aeadtthbuti on

and SOA concentration in the five key regi
BVOC cat Chin BTH F WP PRD YRD ccC
|l sopre 636. 15.6 30.2 34.7 53.4 24.5

Emi ssi Monoter 104. 2.77 2.16 5.09 4.38 11.5

(¥0Oons Sesqui't 20.9 0.64 0.32 1.27 1.42 1.65

Tot al B 990. 29.2 40.6 46.2 74.1 51.3
|l sopr e 7.01 3.42 18.0 16.8 12.5 20. 4
) Monoter 1.17 1.74 0.32 4.07 2.92 6.89
Contrib _
Sesquit 0.126 0.93 -1.3¢ 1.66 1.06 2.188
MDAS8s((Pp
|l soprer 7.77 2.94 17.4 16.3 14.2 24.5
Tot al B 8.61 4.10 18.9 18.7 13.4 23.2
|l sopr e 0.25 0.20 0.53 0.95 0.63 0.91
) Monoter 0.52 0.45 0.72 1.21 0.62 1.59
Contrib .
Sesquit 0.22 0.21 0.26 0.49 0.31 0.75
S OAeg (In
|l soprer 0.84 0.78 1.30 1.96 1.29 2.52
Tot al B 0.84 0.74 1.29 1.96 1.27 2.51




8The form of picture display should be strengt

Respolnhsaenk you f orl iyotuhhe sugyieseddBamanuevi ispd,
to mahkeeor e cl ear .45 i @athley fiivre Kiey. .r eQed coonnsd layr e |
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Response to Referee #2

l1Section 2. 1: I recommend that you show a spat

et al. (2020R0d4Bows only 2008

Respomhlaenk you for youlrn vtah idshies et @ WQo@aIst i on.
emi ssions were esti matoegdy udsaitnag ttoh ee xspgallmmer emettheeo
i nteraamiualivid gettyat i cSro kwieo naadsds .a s pati al map of
emi ssi onsvecgaeutsaetdi obny bi o mas skieganai dadoii tliiarny, we add
neection 3.1 ABWOGBesmrsbdeonse BVOC emi ssions |
i nterannulahle chedmgd svyBVAE@ semii pgii@ms in Section 2
manuscript ar Ssembivedebsie2viny of thel B8¥0OC er
bi om&s glirse addded @mdnges i n BVOEgemiagd sioonn i mana:
var i ablriel idtiscussed.

Lild®2304 n revisedDumntuscrhetjncreased vol ume
vegettaltda otnot al BVOCdleyni 58i 66% amcaeesadge rates
of which isoprene, monabgr i€8ep7%es@B8iL Lérpenad
average rates of 11 . tespec9dyvebhngdehdtdgregeye mi
rapidly over théeppamaridbDyydaest owhhehgreater i

broadl eaf trees, which hawentoherlpieqitee atndi seE Qe

i ncrdefasa | ower rate We da wsma stsh e fi mcorndd sga so fi sl &
2shows the spati al distribution of interannual
changing | eaf biomass. Since the needleleaf an

potenti alr tchrammp g(r@uesn tohiewi deet dals.t,r i 2@k 2 )o,n tamed t
increaserenubtomastdranhmugB¥YO&Lr embiski bpns i n th
Khi ngan, Changbai Mount aiamsl, SN@h ithiea ,6hamc WPdiai r
Prov.i ntkcewever, thesiemitsise omorotf hvBe/sOtC and sout he

decr dased.
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Wang, X. The model of emi ssions of gases
( MEGAN2. 1) : an extended and wupdated framewo
Geci . ModelilBOR.,, hF,t pls47 V-84 2911/, 1R@03294/ gm
2 I n the introduction your say that your study

you donét provide evidence of thie.evaltedti aor
over the satellite era. Do a |iterature search
data to constrain BVOC emissions. How wi || y O U

era (ei2P.0,4)1r981

Respohlsaenk you frarcty vwer coometnt and we are s
expl ahetuirmoar e accurate. BVOC emi ssionso

Firstwg outstand the higher accuracy through
and others in BVOQ 1Dewt esmbnateisdan mati @emi ssi on

bi omhesprevious studies, traditional emi ssi on



and monoterpene emission rates (Guenther et al

1999; Wang ethias . me29®d, . dilsicrete emission cat

moder at e, and high) were defined, which | acked
coarse emission intensity <classifications. Th
bevteen studies and had high uncertainty. Il n ou

observations from China and ot her countries to

the theoretically effective stabalstsopltenppemn
rates included seven categories by | owest, I o
Monoterpene included six categories by | owest,

accuracy of emission mpartoewe dc.a nF obre leexapfe clt ieadmat sos

studies usually applied an average value for
needl eleaf trees, crops, and grasses, without
species (RIOIORgewWaeyg ekt. al ., 2007). I n our stud

were estimated based-l enelt h®et aptriosvtiincc i af & g ectic
production using apportion models (Li and Xi e,
fdarhe 23 veget at iDen as pedi e/gteyt @dssa n(st)uads seisf ioma t
BVOC emissions inventory in China typically in
based dartailleds vegetation Kliishgeéebueti oal (GadOoe?
al ., 2007). And the MEGAN2.1 defined 15 veget at

Vegetation Atlas of China (1:1,000,000), which

horizont al resolmyt iwans ous eab otua Rr5dd u c e mor e
classification in Shandong Province, including
needl eleaf trees, eight crop species, and si x

I n the revisedtmanwexod @apa thhieg@h earddaccur acy of
deteremmnesli on factors andi d@IeI'RArt @ wino ucsl astsu dii &
typically included a coarse vedetatl ed wvkgestat
di stri bhaoateona(G, 2019; KIl'i nger et al ., 200 2; \
defined 15 vegetation typées iy ladd®dullltn ( Guent t
prevsbudi eésaditional emi ssion categories wer e

(Guenther et al ., 1994, Kl'inger et al ., 200 2;



usually wutilized coarse cat'egios ilaiddded 8 r esul t e
"Previous studies usual | yv eagpeptlaiteido na nc |aavsesr,a gseu cvhe
trees, needl el eaf trees, crops, and grasses, !
and plant species (Klindern setadaled, 2002; Wang

Secohdday you suggest edBVOowe eamdids ¢ihen tvhald Vi dcad mmpe
si mulwittahbesb b 58 € e Vfa tfioornrmadodhecheynder at i ocandmyWeh!| so t
emi ssi on f | uixn m&Tahseuaveardesndtasondnct ed for esti mat.i
emi ssions i n otumdre dy eabress hadr&eOtGleodt miesess toinnsat e d
using the same meteorology data vtaor ieacbfilldrtey t h
vegetati dmelyi crmasiot di spl ay t he trhedaf 1(8.ni ssi ons
Val i datompabiyogndvgyw él emi ssi on.Tfhlemxr ¢ meuaed ur e me n
emi ssion fl ux menveesuer eunseendt st Bian v@hiindaht f 02015, 2
The gridded BVOC emission estimated by MEGAN
measurement sites. The comparison of model sim
The estimated of BVOC emissions are 2hfigher wit
mai nly because of the differencamenitrs.t iBmd O ertew
are correlated by r=0.84, ex hi f2) Ma Inigd agt o codn abgyr
compari agetwbb e gfatfioornmaolodnecheyndve ac ompar ed si mul a
i soprene emi ssdeorni vweidt hH CHa®Oteatltdd iattngino nc omsi ng t he
Monitoring Instrument (OMI) HCHO vertical col t
HCHO vertical column in June 2018 a@6Brel ates
confidence | evel

I n the revised maatuiseanmsg par e tdddMzedamniwd | S eed, ti idon
l'itesammarit hati ase HCHO data t d sc o sstor emedid eBIVOC
171718 5" The emi ssion si mul ati ons were validated k
emi ssion flux and for malfde hfyldex ( HEHOY)r emarrcten t @
conducted in China were colThecged ddBai B&tOCalemj
esttieda by MEGAN were extracted where the flux 1
compari sohhé FimgdelSdd .fl uxes of BVOCs in this st

of observat aoommrsr dledattieon wé d &ihdes mit aasn th iogfh eOr. 8t4h an



measurement with an nagvéhlagmreaimelayn kd aasu sod df. 1tlh
in time between them. | soprene is the main com

hal f of total BVOC emidsmseignoesali mnc@hiprha.t oc hemi ca

the atmosphere, and the oxidation product is m
2000n . forest areas and in summer, bi ogenic iso
satellite HCHOi cow!| usnnwicdaelkcgnuseat t oOpaomksa r ai n
et, ak@almer eStabrakdD®Wmngaletl], Z2R®&dng 2DR.al ., 20
In this study, we used the HCHO vertical col ur

(OMlI Yatobdate the spatial MamoabbNMIytHCdd i sopr e
fromee FP7 project QA4ECV product (Quality Assu
http:// wwwaaqiasdeedc vi.r uDPthe sr eth sldtpt o fst swialt h amal ysi
confidence iimtde cwmalkmotiiyh9 & %O MMHEHD vertical col U

in Jurne Z0g&i f i c antel ywaadodgrlinaet patneinsestiod s added.
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