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Abstract:To investigate air quality before and after FD control and quantify its eficiency, gaseous pollutants, PM : and s chemical components of high-time resolution (1 h)
‘iere synchronously i 6 ko o a suburban site in sn::gmi during SF from 2013 to 2017. PM,  concentrations in the urban site during SF in the five years
Were 79 (max: 524), 94 (200), 53 (163), 50 (146) and 32 (156) pg/m, respectively. As a tracer of FD, K* concentrations were 82 (max: 159.4), 2.5 (14.6), 2.2 (104), 4.3 (44.2) aru:
0.8 (4.5) igim3, respectively. . FO contributed 41 (51.9%), 38 (36.6%), 6 (10.3%), 21 (35.6%) and 4 pgim3 (12.1%) to PM; , respectively, implying remarkably eflective o
FD control. Consequently, FD control created heaith and economic benefits. Compared with SF in 2013, a total of 87 cases of death, 587 cases of cardiovascular diseases hospita
hospital admissions, 3624 cases of pediatrics outpatient visits, 6530 cases of internal medicine outpatient visits, 10572 cases of acute.
ng SF over the next four years. As a result, a total of 234 2 million Chinese Yuan was saved.

espiratory

Introduction
> Fireworks display (FD), which causes severe air i o
pollution and serious health hazards, is the most 734, i Shongi i S

popular activity to celebrate Chinese Spring E | R : S om0
Festival (SF). = Lbgrelylcoms o

[ Overview of FD and regional impact

» Scarce study has examined FD effects on air
quality and the consequent health-economic
assessment in a meaga city using systematic
observations over multiple years to provide the
latest information on the effectiveness of FD control
during SF.
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Method and measurements
* Conducting on-line measurements (gases, PM, 5,
and
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Introduction
»PM,; represents a major environmental problem
during HF episodes. It has been well documented that
PM,, are the most eflective factor for visibiity
impairment.
>The mass concentration and chemical constituents
: on complex
/. pollution sources, and.

Method and measurements
* Conducting on-ine measurements (gases, PM, .
‘water- (OC)
h time resolution to
investigate air qualiy trend from 2014 to 2017

= Employing potential source contribution function
(PSCF) to reglonal impact of explosive growth

Figure
IR O 75 b o), wind peed and wind stion

5 () dened otenisl
(PSCE) maps of P I sutumn
and wioter from 2014 10 2017 i Shanghei, respectively.

Figure S, Iocroment e of
NOp. 505, NH,'. OF

) in meem nd winice betseeen 2014 and 2017 in Sty
e she el o me e of Py s e

‘consceration locrease moce
thim 100 jg " within 3. &

pectively

nd 9 b, teapucivety. 3.6

2014 25 2017 b Shanghs,

O Formation mechanisms of pollutant
episodes under stagnation

Figure 7. Apparcat growsh and chersical rnsfoemation of

tioe in susumes and winter beswocn 2014 snd 2017
freovisy

Conclusion

e on of PM, in autwmn and winier were
925547, §243560, 644411, S62+I07 g m?
froen 2014 1o 2017, respectively.

indacator of fireworks episode,

moreover, the NO,780,%, CH/K" and SO

/K" was used 1o distguish baze and fireworks episode. The

‘high K" was used as indicator of biomass buming spisode,

and K- had a good relationship with OC and EC. The nitrate

spisode was defined according to that the value of NO,:
15,

T thia sy, sufte cpisode wis oy affced by gk
phase oxidation. Nitrate episode happencd heterogeneouy
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~ atmosphere a md ious air gollullun lnmvmg the qu:li!y of

A case study of pullltlﬂn transport procgss

based on the observation Wnd WRF-Chem simulation

during the Shanghai Airship Experiment in winter 2017

Wei Nie':2, and Aijun Di

INTRODUCTION

In recent years, China's mainland region, especially the eastem

coasul areas, has Wmuwed rapid economic’ development.
of ion and the excessive

on energy and resources for economic development have led to

the discharge of a large amount of pollutants into the

-

EoreE ooy

regional transport and impact. As an extremely effective method,
air quality model is widely used in the research of regional air

Dollution., =
In order to better understand the atmospheric complex pollution 2
process along the eastern coastal China, the Airship Experiment -
was conducted in Shanghai to obtain the three-dimensional g
observation. During the experiment, the model results were gg

used as technical support for designing the airship profiles.
Therefore the performance of WRE-Chem need to be evaluated.

RESULTS

- A comparison of spatial distribution of observed and WREF-Chem
sl L AP A simulated daily mean surface PM, ; during a pollution cpisode for
55 WW*“ A 1 2-5 December 2017. Daily mean 10m wind vectors are also shown.
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of (left panels)

variables times.
(grey circles) at ground-based stations and
 WRF-Chem simulations with (red solid tines) and without
assimilation (blue dotted lines), and (right panels) scatter plot of
the hourly data of CO, NO, and PM, . from 26 November-26
December 2017 in Jinan, (b) and (c) same as (2) but for Nanjing
and Shanghai City, respectively. r means the correlation
coefficient. RMA means reduced major axis regression.

E) ﬂi

o 5

-
PR it

et o b S
Comparisans of (a) cal variables vertical profiles
from the WRF nmb:.hh (solid lines) and without

assimilation (dotied lines) and radiosonde (dots) measurement
over Jinan at 08:00 LT for 26 November. Is(nme)mbnml'l (b)
) sme s (a) but for Nanjing and Shanghai City,




The impact of vertical resolution on modelling

aerosol-boundary layer interactions

Z.1. Wang'?, X. Huang", A.J. Ding"

Mwepﬂm.lnlm-wl,nwdmhndwmcﬂmdsenhg

mhyasnmkxyhvels the upper PBL and near

computationally
mmm!mmmwmmmmm
mbhﬁmmdzuwPMmmvdmssweun
mdiﬂmlcyolcduhgpoﬂunmqumdu Thlspmlwlloncmbe
attributed to better-resolved ion and shi

heating efficiency in the vertical direction of the model. With the
intention of better predicting extreme pollution episodes and taking
quick actions, this optimized grid setting should be employed in
practical air quality forecasting.

Diurnal temperature variation (upper pancl) and
its perturbation (lower panel) due to ABI in serosols snd SW heating
a, rate for BC in three sets of
) and fine (¢, ©) grid setting. The contour lines Vertical mesh grid. Solid
overlsid on the upper panel represent the exchange lines  sand  for  BC
cosfficient, while the dashed lines overluid on the Soneentration and  dashed
lower panel represent the vertical grid setting in three 263 stand for  radiation
simulations. heating rate.

Observed (circles) and simulated daily
mean PM2S mass concentration with
conventional (a without ABL, b with ABI)
and optimized (c without ABL d with
ABI) vertical grid setting over Eastern
China on December 2nd, 2013,

+ Large underestimation was found over
polluted city clusters when excluding
ABI effect.

* The optimized grid setting with AB is
the best predition of the actusl PM

spatial distribation.
Temperature profiles obscrved

radiosonds (dots) at 00 and 12 urc

during  polluted  eplsodes  and

I E
simulations from conventional (blue)

ndowhbd(nd)lnﬂnﬂl.,-
Dashed/Salid lines are for simulations

without/with ABL .
+ Upper level heating aad near ground | _
inversion were better resolved in the

simulation with optimized grid setting,

Pl A

(a) Seatter plot between abserved and simulated PM, ; concentrations st Beijing
during polluted episodes. Resd und blue dashed lines show the RMA regressions for
two datasets, respectively. The grey dashed 1:1 line is shown for reference. (b)
Scatter plot between observed and enhanced simulated PM, , concentration due
t0 optimized grid setting.

* The daily varlstion of the temperature perturbation *
in the optimized grid seiting was more closc to the <) levels resulied in
fine esolution compared with the conventional one,  D2"S" Fepeoduced vertcal

* The intensity of nighttime inversion layer was. profile of acrosols and
weskened i the coaventionsl grid sétting. teeding RO heating
o insecurate diffusion conditions. Rty

il varinion of PMLS man concenraion prturbation dve o AR

Mmmwwwlﬁnyuﬂlumm
i the Jower pael, with dushed/volld

Times for aimaulations without/with ARI.

Wang, Z. et a, The impact of venial esolution
‘boundary layer interactians, to be submitted. o ol e

=

=
RN
1\

g !

Oberved (upper panel) and simulated (lower panel, blue for conventional, red
for aptimired) PM, ; diurnal variatian io Beijing, Nanjing and Shanghai, Solid
renpoctively,

*+ With more layers putted at two key levels, the vertical profile of air
wumhuuﬁk”“mn
mm

Sensitivity ulml\x s of WRF

‘lexpart model

based on different WRF driving fields in East China

Jaint Int

School ¢

ABSTRACT

In this paper, three common reanalysis data (FNL,

ERAS and assimilation of FNL data, FDDA for short)
are used to drive the WRF-Flexpart model to simulate
the air transport in eastern Chinese cities,Shanghai and
Nanjing, from December 5, 2017 to January 5,
2018.Combined with the PSC map, the spatial and
temporal distribution of potential source regions of

Q. Liu

P it d by using the
inventory. Based on this, the accuracy of the simulation
of the three driving field trajectories is evaluated.

METHODOLOGY
PSC(i,j)=footprint*emission/height unit=pg/m*
conc = haseline + ), PSC

» Potential source contribution (PSC) map characterizes
the local pollutant migration, and spatial integration of
the PSC map (conc) gives the mass mixing ratio of the
emitted species in the selected air masses.

ic poll is

Ttems Ce i arameters

The distribution of footprint (top) and PSC (bottom) in the
pollution process, from left to right are FNL, ERAS and FDDA.

> In the pollution episode, the WRF-Flexpart under the
three driving fields has a huge difference in the

lation of the air direction and distribution.

Model WRF-Flexpart ¥33
wifout(ERAS), 10km 1 0km, 33levels, per hour

Meteological data wrfout(FNL), | Okm* 10km, 33levels. per hour
wifout(FNL+dda), 10km*1 Ok, 33levels, et hour FNL ERAS FDDA
Number of Particles releasad 3000, released at 10m above ground level o e ST o
Backward period Tdays Baias g K 7
Bascline the lowest concentrations in winter 63.0% 66.3% 71.5%
Footprint level 100 sbive grosmdlevel YPSP 65.6% 66:3% 66.4%
Emission data PKU global emission inventories DSH 73.2% 73.8% 75.4%
Simulation domain 21° in longitude by 18° in latitude N <
of LPDM -~ a:d L The of 4 stations were above 60%, and the FDDA was
& 2 higher than the other two groups.
RESULTS

4 C G0 polh d
3 cone time series under different
I driving fields.

oot . s Comparison of cone-FDDA and
i fiint® s Observations of Shanghai ‘National
Control Point.

» When FDDA is the WRF-Flexpart driving field, conc is
consistent with the trend of observed values and
simulates several peak values accurately.

» Combined with MAE, RMSE and r, thc FDDA group
results are better than the other two groups distinctly.

»The distribution of urban emission sources is more
complicated than that of the suburbs and this may be
the cause of the difference in conc accuracies between
these two regions.

CONCLUSIONS

> All ﬂuee dnvmg ﬁelds can reﬂect the changes of the

and the FDDA
group that assimilated the sounding data has the best
simulation results for the mmomlogicnl field.

» The PSC function performed well in the calculation of
local pollutant concentration and trend. These three
drive fields have significant differences in WRF-
Flexpart simulation results. Considering different sites
in the urban and suburbs, the FDDA group has better
simulation results and the accuracy rate is around 70%.
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The impact of biomass burning from Indo-China on,
precipitation in China
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Pollution distribution
HE B3, AT B HEMHEELE ing oceurs over Indo-China Peninsular in Through frontal transport, the pollution from biomass burning over
= : i i oL, 5
- - : : i t on southern parts of East Asia. MOPITT
;:mml:m: N, A, R ABR20ISER _ spring. By front large amount of pollution from biomass gg%gn&gi@m; impact on sou parts o
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r above the Sealevel, whichican  monthly CO data shows that there is a pollution belt at 700hPa in
EEFRSERNEASEAY, BUHTE- TSR

ibﬁwokilommmﬁﬁg;aw;smChinn. March, which cover south China and can even reach Pacific. The
.“;‘::‘:‘;ém"' : By scattering and absorbing the solar radiation, smoke from aircraft survey data (MOZAIC) at Hong Kong shows that the
biomass burning alters dnpamﬁicmgof energy between the pollution belt can be two kil thick and 3 kil high
‘ground  surface and the atmosphere, i thereby modifying above the sea level.
. ‘, atmy ic  th i and i Monthly CO distribution at 700hPa nMonkhlyCO distribution at HK
TR, HZRRNAARAR bEIC 1.2

i hydrological cycles. Through using WRF-Chem model we found
that the radiation effect of the smoke decreases the precipitation

—= over land and increases the Pprecipitation over sea.

‘Biomass Burning

" Over Indo-China Peninsular Asia (PSEA, here defined as

Victnam, Cambodia, Thailand, Laos, and Myanmar), - heayy

biomass burning occurs annually in the spring (February to April)

due to slash-and-bum and land-clearing practices before the local Precipitation

~growing. scason . Biomass burning usually. peaks in. March and = . . OSSR Ss srsasn|
April with a sharply decrease in May due to the onset of summer. mmmwam gl

Vapor from sea to the fand » and main rain belt is located in South China,

CBMZ gas chemistry, MOSAIC serosol modale, MYNN PBL, KF
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Agricultural fire impacts on ozone photochemistry over the

=K : b . e Yangtze River Delta region, East China
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for heterogeneous reactions,
m:.:i;:"::“m*‘ Dot et
Tt 3 ot
:ﬁ:ﬁ:ﬂm-m 3 : An agricultural fire event (8-13 June, 2012) r
« Modelling System: WRF-Chem model v 3.7
+ Modelling Domain: Yangtze River Delta (YRD) region (Fig. 1)
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5 P and OMI Al (>1.5) i
4 ka4 km YRD inventory developed by Li et al. (2011). %0 Hindas Lo o iy il SEC i
1 km X | km in-field crop residue burning emission inventory b) Agmhlral fire impacts on acrosol optical properties
developed by Huang et al. (2012). T S A )
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mﬁyﬁmﬁm i Fig: 1. (8) I»nu«l \WRF-Chern domin and MODIS agriculral fire
a counts (red dots) (b)  stations ia the inner ‘orward
trajectorics starting .. 1 at 24-hour i m.v”fmm\mw-—' -“ .
This study extends the MOSAIC acrosol module to include seven
heterogencous reactions on the surfaces of BC.
0 0ek) > 0,1€0+00,
iy —
NOg) — NO(ads) — HONO
— iy
HNO(g) — HNO,(ad) —+ NOWNO,
MO S NOak) > 2HNO,
e P
N Ny > MO
HO5) > 1O (a)
HO,-A&) . HO, (o)
The uptake of gas / on aerosol surfaces is described by reaction rate
coeflicient &, (s ') (Heikes and Thompson, 1983).
x|
"'"}ux,inm YT el

where n(r) is the number concentration of particles in radii r and 71 dr,
D, is the molecular diffusion cocflicient of species / in air; ¥ is
muhmwnumammmxummmmm
Mﬂflwmhnﬂ:mnryllmenphbucﬁuﬂﬂ

4) ABB emissions and transport
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