Response to Reviewer

SummaTlyi:s paper uses a combination of obs
investigate the -poatkebmetempatbgotaalracgadi
guakspgci fi c-alnl yeaosztoenren Chi na. Empirical Or
anal ysis of summerti me dayti me meteorol og:
explained over a thi r2d0 108f ptehrei ovda.r i Tahnec emafjoorr
hi gh ozone in Eastern China were the | ocat
West Pacific Subtropical Hi gh, modul ating |
f ormati on eovfe lg roozuonnde .

1. | am not convinced that tedien stodACRasr
exceptionally novel. This work | ooked to
published by Zhao and WangbJ3)20wh/o i(deenfteirfeine
|l ink between the WPSH and high ozone in ea:
2025061, with a focus on 2014.

Reply:

Her e, we explained the novelty of this ¢
Zhao and Wanignf o2 df Vo)Jumrg poAhs s, we emphasi z
novelty in the revised version.

(1) We reveal pattwondomitmamtr varying sor

and t heir associated anomal Adlutsh oa g mo stpthee r
norstohut h di fferenti al pattern was the firs
2015 and 2016, it was sorted in the second
revised manuscript). That t wedo mioneatnttetrpndy n o
what 1 s mor es howed ttamda ,v arl siong features of
Il n the recent two years, the most dominant

year s, awhmieawh fiemat ure and mi ght.Adddnmdleldy,t o t
t hceompr e mea mmoisweheri ¢ circul ati ohecwaeffr enanal
we st Pacific (sWHhSH)otphiecaEashti gAsi a deep tro
at mospheric anomali es. I n Wang and Zhao (2
of WPMPMSH, paotiihaecit amblyati veofenWRSBKHement
(2Wecl eeaxlpy ai ned the anomal ous atgmospher:i
poll bobtbnin North China H®aweverr ,Soiunt hWahhgi néa
( 2 0 lthe)physical mechanisms toimpact Os in North China was still not

sufficiently explained (referring to the weak correlation coefficients time green



boxesin FigureR1dif) We specul ated the reasonszfor ins
conditions in North China mhighh Ibatitthaded h
significant which was not involved in Zhao
bot ht od WPSH and the EadfhtadAsimpacdisep onr at
concentrations i n tHwer tehaesrtmaorfd , Qvmieneca a(tTiaebnl tei
to tskenO@®entrati onswhier eNarhtelp cQiriftaae Oevel s

much higher than in the YangTizWP R vaenwd Del t
East dAeseipa trough | otima |llyoamldumat edr ol ogi ca

infl ueacend éaret r ati ons.
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Fig. 6 {Upper panel) the summer mean felds of meteorological parameters and (lower panel) their coerelations with the daily WPSH-Lanceaies: total cloud cover (&, &
dowemard UV radiation at the surface (b, el and near-surface air temperature (c, 1

Figunld&hrR Figure 6 in Zhao and Wang (2017). The sur
parameiterandatheir correlations with daily WPSH: t
and near surfaceThad raddeth egracdure eth d>ces ifigmd iod atNe rtt h

Tabl €ordr.el ation coefficients between the time seri
at mospheric circul ati onsf *aaoud *ridentdd ccrad leo gti hcaatl tchoen dé d
coefficients vaerde 9O we ntfhedenT% | evel, respectivel
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MDAS s t h-ar & Haver aged MDAS8s twhei IMDASBh ed MOXA8r ence bet
YRD. :BAT™ EABicaméenbety of the East Asia deep trod

meainZ850, shown i n t he bl ack boxes in Rigure 7
(wmm (A VI 1 00 ) and  WBSHT mnm )

repeats the | ocation of WPSH.



3The number and distributioandfupdhat sdt e
I n the EOF analysis hef nambetramdn Waisd 912017
204 eém a | arger study 2relge om( mkeaamr 200 5 ( Fi
and dis{unbafenome sites were | imited, due

of the observation sites of atmospheric co
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Fig. 3. The EOF1 of daily summer MDAS8 ozone in 2014. The black rectangle outlines
North China (NC); the red rectangle outlines South China (SC).

Fi guk.e TRhe Figure 3 in 2Zhhaeo EaOFdl Wadnsgd I{t@sOtlitvrg ,Z0i 1 4 s
di stribution)

Since the severe air pollution events in 2013, the air pollution issues gained more
attentions from the Chinese government and society, which aided to start the extensive
constructions of operational anitoring stations of atmospheric components and
resulted in continuous increasing number of sites (FigureT®&)number of sites in
eastern China (110Ei 125E, 22°Ni 42°N) was 677, 937, 937, 995 and 1007 from
2014 to 2018t is obvious that the data #014 were deficient, while the observations
were broadly distributed in eastern China and continuously achieved sincdB045.
the summer @data from 2015 to 2018 were processed (e.g., unifying the sites and

eliminating the missing value) ai@$8 sitesn eastern China were employed hete

reveal some new features of surface ozone pollutions and associated anomalous
atmospheric circulations.

Al t hough the number of sites in 2014 in ol
thaZham and Wahg d2047)n the greahmbotx i n
a bl Bm&kt is why ou20KRII0UBy mpekeé odhiwaspoi nt
added FigBEremS2015 to 2018, theCsetl,aichley 8



the sites wer e daltrhes turlbama taetds @apruodugne s € ® t h
(related to air pollutions).
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Fi guwrle The distribution of measus{dmhart anidt ¢ £ do fp oa tnn
from 2014 Tthoe 2r0eld8 se melsesyaedd s cahet hhsgposltiuudtyi orne.l at ed

(4)n our stdidycuisvep laiheasaot i ons to iinterannu
Sect 5, and pocompgasiotuets trheastulttlse from t he
provided wuseful si gwarl isa fiolri ttyh eo i ataleee aminiuma
For exampl e, t he anomal ous atmospheric pa
occurrencesodt it hei fnfoertéhnt i al spant d entnr aotfi osnus
Di fferently, the at moslpthed iicrOxgprmamlliaverso nisn
the whole eastern China.

The af or enoeunrt ipooniendt s , especinhaiviey @byd Ww2)
did not see si mi.l aArc trueasl e ayr,c htehse rseo wieare s 0 me

the relationséli @gmenett e o(re®.| @.g,i ctaéd mperzatur e, [



concentrations in single cTiheyse wkiircdh @fr osvtiu
did not included the analysis of at mosph
domi nant patternsf eeantduirtelsei randartyhiengsi gnal s
vari abiAsi tfyor Zihao rarmsd | Wanme n(cd Gitaw ) iyn cainrdg | 'y
di scussed the differences between their an
(I'ntroduction), wep urbelfiesrhreadd di anp oPlafj/et wvu ar t i c
al. (2017) reviewed the meteorological influences on ozone events, but the

referenced findings were published mainly before 2010yhen measurements in

China were still scarce.
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Revision:
In the last paragraph of Introduction:

ééBasing on a case study in 2014, furthe
Pacific subtropical high (WPSH) was unfavourable for the formationzah @outh
China (Zhao and Wang, 201 However the physical mechanisms to impact £in
North China was still not sufficiently explained

Wang et al. (2017) reviewed the meteorological influences on ozone events, but
the referenced findings were publishedinly before 2010, when measurements in
China were still scarce. Since 2015 @easurements in eastern China were steadily
and widely implemented, but the @eather studies mainly focused on
meteorological elementge.g. temperature, precipitation etand several synoptic

processegXu et al., 2017; Xiao et al., 2018; Pu et al., 2013). The dominant patterns of


https://doi.org/10.1016/j.atmosenv.2017.09.024

daily ozone in summer in east of China are still unclaatually, in our study, we
found the most dominant pattern was different with that in zhao and Wang (2017)
and the dominant patterns also showed interannual variationslhe findings of this
study basically help to understand the varying features of surface ozone pollution in
eastern China, their relationships with lasgale atmospheric clations and the
i mplications for the climate variability. e
In the Datasets and methods:

€ é Nationwide hourly @ concentration data since May 2014 are publicly
available onhttp://beijingair.sinaapp.comSince the severe air pollution events in
2013, the air pollution issues gained more attentions from the Chinese government and
society, which aided to start the extensive constructions of operational monitoring
stations of atmospheric components and redulh continuous increasing number of
sites (Figure S1). The number of sites in eastern ChindEL1P5’E, 22Ni 42°N) was
677,937,937, 995 and 1007 from 2014 to 2018. It is obvious that the data in 2014 were
deficient, while the observations were brgadlistributed in eastern China and
continuously achieved since 2015. Thus, the summela@ from 2015 to 2018 were
processed (e.g., unifying the sites and eliminating the missing value) and 868 sites in
eastern China were employed here to reveal somefeatures of surface ozone
pollutions and associated anomalous atmospheric circulétiéns
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2. The fl ow of this ACPD paper was at t i me
i ncorrect figure references, figures inclu
statements about met eorol ogy which were ei
from the figures.

Reply:

(1) M™Many apol ogies for the confusing wri
rewrite the texts and decrebhSemd heme nasnbanry
information, e.g., the distribution of sit
An mportant Figure S2 was moved to the main

(2Most of the Figures wereinealoléeaedet ows

(3Mhe i nfciogurretaaidersemdcesnent s were revi s

manusetchEmpdl.i sh wveear eébyi mphreowmpeaker Engl i sh

3.1 f there have been only a few years of o
I i magine there is not -sdamonudg n gd ated atta oaasdhe
5H59). The authors need ttohisst riednegat hteon tthhee rp

|l recommend the manuscript undergoes maj
Reply:

Threesults of this study were robust, whic
were done to avoid confusions.

(1Mhe main parts ofSecthi ® nbradsnedls aoani ptyhe i . e
d attao anal yze t he observed features and
CirculTetei olnesnngt h of 36 oOBAUWNI ®Bmobagdvet e
ascertain daily relationships.

(21)n sectpoinnted weut that the composites
provided useful signals for t hs®caHredr.erannua
what we wamtreecde tiomplhiowdteir@ams ufadOgavnadr iiatts ons
dominant Tpas tethe. results were not only s|

dai |l ysctailmee bot e ddxbtbeywkeaead t o tse ailmt er annual

Revision in the last paragraph of Introduction:

€ € The dominant patterns ofaily ozone in summerin east of China are still



unclear. Actually, in our study, we found the most dominant pattern was different with

that in Zhao and Wang (2017) and the dominant patterns also showed interannual

variations. The findings of this study basically help to usided thesarying features

of daily surface ozone pollution in eastern China, their relationships with-saaje
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Reply:
Accorditheg Tt éviaedweirc e, the air gware

di sceaséder when introducing the defi
Because the maxi mum MDAS8 in Figure

be compared to the air qualiblagr

warsedi vided according to the threshol

Revisionin the first paragraph of Section :2

ds .

€ € MDAS is generally used to represent the daifycOnditions. The MDAS
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2.(1ht i s not clear wha't was t he met hodol
st athiaeed observations into the surroundin
Figure 1 and the rest of the paper.

(2How many station sites are urban vs rur e
chnge from year to year?

(3Regar di ng85l isnteasr t@3mgt we t NRD and PRD, hig
MDA8 were around the | arlgev eoliattQuees. i Hho wehvee r\

region were contiguous, i ndegaltli oWa serx.t ensi
this expected or does it have anything t
monitoring stations, or t he algorithm +to

surrounding area they each represent.
Reply:
Thr eequwsadti ons are separatel y craerpelfiuvedd yanc
processed.
(1Ihn the f ortmehow thee spatial odistributions, the data of
groundbased sites were interpolated usiiigrative correction type objective
analysis Now, to avoid confusions, wairectly show the sited valuesn Figure 1, 3, 4,
7 and other Figures in the supplementargtead ofnterpolation
R2Puethebsepwveposes (related to air pollu
at mospheric caompoosnte nftosc awneerde arodmdthleer evhba
ver sion, we fthe iresultseofl thisostudy werennaote suitable to the
urban Os pollutiono .
The air polution became more and moseveresince2013,thusthe air pollution
issues gained more attentions from the Chinese government and .sBiriegythen,
the constructions of operational monitoring stations of atmospheric components
resulted in continuousicreasing number of site§he number of sites in eastern China
(11CEi 125°E, 22Ni42°N) was677, 937, 937, 995 and 1007 from 2014 to 2018
Finally, afterquality control,868 sites in eastern China were employed.fee ma k e
this poiaddeedreawg,uriee &1Repllsy tto mmeat )
(3) It is expected In China, when we to assess the degree of air pollutions, we
frequently use the parameters like concentration, duration, polluted number of sites
and also thecontiguouscover area.The contiguouscover areacould reflect the

clustered and regional features of air pollutionsGenerally, when thair pollutions



occurred indispersivecities, the difficulty of air managements wasich smaller that
clustered andegional(i.e., contiguos) air pollution.

In the revised Figure 1, the numerical values wawe interpolated, and the
contiguoudeatures wersatill clear. That is, th©s-polluted sites were located closely
to each other. Although, the distributions of the sites veammewhatuneven, the
conclusions on thecontiguous features weresubstantially influenced. Detailed
explanations were added to make this point clear.

Revision:
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FigurTehe3 first EOF pattern (PAT1: a, b) and second
summer fr om i2n0cll5u dtion g2 0t1h8e, spat i al pattern (a, ¢) an:
boxes in panels a and ¢ are the selected North Chi:
Yangtze River Delta (YRD) and PearppRiedrtbetha dBRF
MDA8 anomalies at 868 stations to extract the rela
dai | ys ctail me The percentages on panel b and d were
second EOF mode.
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