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Abstract: Background, aim, and scope Since the implementation of the Air Pollution Prevention and Control
Action Plan in 2013, particulate matter pollution has been significantly alleviated in the Guanzhong Basin
(GZB). Still, heavy haze occurs frequently in winter. According to observational data of air pollutants in
the winters between 2013 and 2018, the mass concentrations of CO, NO,, PM,;, and especially SO,, have
decreased significantly in the GZB. However, the concentration of O, showed an overall upward trend. Increased
atmospheric oxidation capacity due to elevated O, concentration can promote the generation of secondary
aerosols. According to statistical analyses of organic carbon (OC) and elemental carbon (EC), which are important
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components of PM, s, secondary aerosols played an important role in the winter. The main purpose of the study is
to quantitatively evaluate reductions in NO, and SO, emission and synergistic effects of these reductions on PM, ;.
Materials and methods A large-scale heavy haze event in the GZB from 2 to 14 January 2019 was simulated with
the WRF-Chem model. Multiple sensitivity experiments were conducted to reproduce actual emission reduction
scenarios of NO, and SO,, i.e., 25%, 50%, and 75% reductions, simulated separately and simultaneously in the
model. Results With NO, and SO, reduction rates of 25%, 50%, and 75% in the study period, the PM, 5 mass
concentrations at simultaneous emission reductions increased 0.10% at 25% reduction, however, at 50% and 75%
reduction it went down 0.20% and 0.75% more than the sum of single emission reduction effects, respectively.
Discussion Declining NO, from anthropogenic emissions can decrease nitrate concentration but also increase
atmospheric O; concentration. Enhancing the atmospheric oxidation capacity promotes the generation of other
secondary components. Therefore, the decreases in PM, ; were low. When NO, was reduced by 75%, PM, ;
was only reduced by 4.60%. Reductions of anthropogenic SO, emissions can reduce the mass concentration
of sulfate. However, the proportion of sulfate in PM, ; was relatively low (8.62%). Therefore, its effect on
overall PM, ; reduction was not apparent. When SO, was reduced by 75%, PM, s only decreased by 1.74%.
For simultaneous reductions of NO, and SO, emissions, the decline in PM, 5 mass concentrations was higher
than the sum of separate 50% and 75% emission reductions of NO, and SO,, which was mainly caused by the
reduction of sulfate, indicating that simultaneous emission reduction is conducive to preventing and controlling
particulate pollution. The reduction of NO, greatly influenced the aerosol water content (AWC). When NO, was
reduced by 75%, the AWC could be reduced by 15.51%. The AWC of simultaneous emission reductions was
lower than those of separate emission reductions, which is more unfavorable to generating secondary particles.
Conclusions Simultaneous reductions of NO, and SO, emissions were more beneficial to preventing and
controlling particulate pollution than separate emission reductions at a higher reduction rate, which was mainly
caused by the reduction of AWC. Recommendations and perspectives In future research, it is necessary to update
emission inventories and optimize the WRF-Chem model to reduce simulation bias. In addition, future studies
should investigate whether this phenomenon applies to different air pollution characteristics in different regions
and seasons.

Key words: WRF-Chem; PM, s; NO,; SO,; synergistic effect; aerosol water content
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Fig. 1
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Tab. 1

The filled red circles in Fig. 1b represent urban air pollutants monitoring stations,
the filled black circles represent meteorological observation stations.

SR r DXl A RO DX
The geographic location of GZB and the WRF-Chem Model simulation domain with topography

WRF-Chem #50Ag &
WRF-Chem model configurations

eI Items

%# Configurations

XK Simulation domain

RS E] - Simulation period

ek .0y Simulation center

K53 HE% Horizontal resolution

TEE M Vertical distribution

TIPSR T Microphysics parameterization scheme

N REZHME 7% Boundary layer parameterization scheme
ITHE S 4L )75 Surface layer parameterization scheme
a2k 7% Land surface parameterization scheme
KRR 28k 7% Longwave radiation parameterization scheme
SR S8k 7% Shortwave radiation parameterization scheme
AT SHE 7% Cumulus parameterization scheme

SHEZELE]  Gas phase chemistry mechanism

S AL

TEH R

AR
et ERL
TUik¥ Dry deposition

HBULKE  Wet deposition

KGR AL A2 Meteorological initial and boundary conditions

AR ML A% Chemical initial and boundary conditions

N RTEHERCE B Anthropogenic emission inventory

HEYEHERGE B Biogenic emission inventory

Aerosol mechanism
Inorganic aerosol mechanism
Organic aerosol mechanism

Photochemical mechanism

KP4 Guanzhong Basin

20194 1 4 2—14 A January 2— 14, 2019
34°15'N, 109°E

6 kmx6 km

352 35levels

WSM6 5%  WSM6 scheme

MYJ TKE 5% MY]J TKE scheme

MYJ EHAIJT % MYJ near surface scheme

Noah T4 #2 5%  Noah land surface scheme
Goddard K #8515 Goddard longwave scheme
Goddard /45775 Goddard shortwave scheme
J&  None

SAPRC-99 #L#] SAPRC-99 mechanism

CMAQ SiA I CMAQ aerosol module
ISORROPIA 1.7 JifiZ/x ISORROPIA 1.7 version
VBS #@#5757%  VBS modeling approach

FTUV #l#] FTUV mechanism

Wesely (1989 )

CMAQ #iBt  CMAQ module

NCEP FNL 1°x1° F/0#r %8  NCEP FNL 1°X1° reanalysis data
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MEIC HEfGE ¥ MEIC emission inventory
MEGAN #3{ MEGAN model
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Fig. 2 Averaged mass concentrations of PM, 5, CO, NO,, O, and SO, during winter from 2013 to 2018 in GZB (observation data
from the Ministry of Ecology and Environment of the People’s Republic of China) (a); OC and EC contents (bar) and OC/EC (line)
during winter from 2013 to 2018 in Xi’an (b)

OC F1 EC J2& PM, s i 8 B4 i3 4>, OC/EC s OC/EC #4173, XEME IKIFIRTE
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10A 4 0.82, MERIFEL T GALA N F 5 O,
B CFA) S5h s T35 o IE (&
M) o H1H9HAXR, X O, e B AEAEAR
fili, XWTfgSE R TR E AN T PM,s, PM,s AL

T 2 XoF 6 S P W WSCAE S i 380 8 B 1T ) R S R
B, e fbsE OVOLE AR TR, AFIT O, iR
Mo 1 H 10 HEEZE 11 HiER, B Oy WELF
e/ E A, BRI TR NO, W, X A]
RE S HERCE HH NO, HER B AN M3 B (Lei
et al, 2004; Song et al, 2010) . xif & Bl P
BT NO, ¥y H A& fb £k, L I0A 2 0.79, MB
N =02 pg-m> . [HHTARR AR 2 FHE L
THHIRTE, B NO, T3 AE7E IS T w2 Ak B
Al %85| SO, FEk A SRR, FABILIXT
A AN o P TR A UK (Bei et al, 2017) , 1%
BN SO, ALY f 22 85 K, T0A 2 0.50, %45
) CO MBI H AR AR 35t AT BT A IR
IOA F1 MB 73514 0.81 F1 —0.0 pg-m™>,,

B 5K X9 1 PM, s B4 o A ML I
(OA) . BilREL . Ff R R A £ 1 B AL L 45
R 5 2 0L 4l ( TOF-ACSM 43 A ) 47 %
b, &R SRR T OA i ik JE, 10A
$90.58, MBik %] T —168 ug-m>, A% T
OA TR ALHI AL . HE . G 554 DL BRI %L
I (AR UAR 1T BE S 3 OA Bl 22, X T Hi iR £k
AIREANL, B ARG T B IRk Y JoT o ik B
MB ik 3] T —4.7 ug-m™, 10A K 0.62, fEAE 1
A 7 HETX IR EhAEFE R VHAIRAS, 721 H 9 H I
10 H X B £k A7 A = = Al X AT RB AT SO, A4
XoF DRI () AN o P A SRR AT G, BE R 52 XS T 1Y)
TR A EE B RCR 84S, TOA 435120 0.86 F11
0.80,

BB R AR KA Gl b i B A
H L 0T DG i SR 40 45 5 5 L0 K 1) b g
KPP AL AL RE ) o AR BB 4 SR 5 0h
TGl ORI B (3 M R AR L R
XU X e B 4, AU Ta) G 22 i 3 A
AL R —8 —8°C, %A Ty i F B T
A5 4k, TOA h 0.83. %45 =t BEAR I Hb 7
PR ST B T AF G W BE Y B[] AR R, TOA i 0.74,
MB 4 1.79%. Wil wR: 1 H 10—13 HP
BT 0 R T I B W P P2 30T 100%, 1T A% %o ab 0
(EIIAFAE T FEARAS , R H A AR B X
It 80% B () Jmy Bk o 5 UL 45 SR AR L, A
FCTEAR DAL 1 & XU 0 X [ ) Bsf 25 A8 A s A T R
B, T0A 43510 0.62 F10.61, 3% 3= B FAE R K
BN T R AN 5 P DL S )2 R SR A A AR
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Fig. 3 Comparison of predicted (red line) and measured (black dots) diurnal profiles of near-surface hourly PM, 5, O;, NO,, SO,
and CO concentrations (average of all ambient monitoring stations) from 2 to 14 January 2019 in GZB
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NO, HEBO TR 4775 Y 1) 52 i)
G 2 2019 4E 1 H 2— 14 H PM, 5
VR A 1R ) — IR 5 e s SR ME S S (REF) o
i PE Al NO, 98 R X RS PM, 5 iR K 1
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09 R B 25%., 50%. 75% I, K H NO, 75
YW RRET 19.33%., 44.51%., 73.21%. HF



Ze B, G KA NO, Fl SO, XIFURIA T4 YL ) I [RIAL1

NO, ¥ £ 1 — k2 6 (NOs+NO, ==N,05) , NO,
HE 5 NO, W Z ]l S IEZ ¢ &R (Shah et al,

2020) . NO, HE & rY A il KA O, ik BE 5%
i, M NO, Wk D 75% BF, O, ¥k B AT 3G i K 24 2
, RAAMAREEE LT, X FEEIENO X O,
A3 R N U 55 B3k, NO, /E K PM, 5 5 5240 44
FRER RS, HHEBEE AR KA PM, 5 W

JEHIFZIAK, 24 NO, HEBUFRE 25% B, PM,; 2
PSSR TS (0.25% ) o 24 NO, HEiliE T
75% i, PM,s W JE LT RE T 4.6%, V¥4 EE N
188.09 ug-m > FFEF] 179.44 pg-m >, H I H
T NO, Bl HE T B0 KA AL RE 1 84 )+
PM, s " RALAM AR B, T R A R
W5 g s EE A {4 (Huetal, 2015) .
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Fig. 4 Comparison of predicted (red line) and measured (black dots) diurnal profiles of near-surface temperature (a),
relative humidity (b), wind speed (c) and wind direction (d) from 2 to 14 January 2019 in Xi’an
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Fig. 5 Comparison of predicted (red line) and measured (black dots) diurnal profiles of organic aerosol (a), sulfate (b), nitrate (c)
and ammonium (d) from 2 to 14 January 2019 in Baoji

F2 KP4 20194F 1 H 2—14 H REF, SENI, SEN2, SEN3 H1 5 Ffi 3= 5 4Ly
NO,. O;. PM,;. SO, Fll CO - itk i
Tab.2 Averaged mass concentrations of air pollutants (NO,, O, PM, 5, SO, and CO) in REF case and
SEN1, SEN2, SEN3 case from 2 to 14 January 2019 in GZB

54 G AR G
Pollutants REF SENI Change rate/% SENZ Change rate/% SENS Change rate/%
NO,/(ng-m™) 68.35 55.14 —19.33 37.93 —44.51 18.31 —73.21
0,/(ug-m™) 21.12 30.01 42.09 45.53 115.58 61.31 190.29
PM,s/(ng - m™) 188.09 188.56 0.25 186.41 —0.89 179.44 —4.60
SO,/(ug-m™) 16.55 16.16 —2.36 15.50 —6.36 14.83 —-10.39
CO/(mg-m") 1.93 1.94 0.52 1.94 0.52 1.95 1.04

22 3 IR T NO, HERCE X PM, s 24 70 19
oM, EUOR NO, JaHE i IR 55 < i AT AR i 2%
TR, HRSEALHE S R IE T NO, [n] AR

DOI: 10.7515/JEE222026

EhEEAL, DRI NO, B HER A 75%, AR
SR H TR T 29.42%, BilREh #1 SOA 7F
KAEARE TR R 28 ETHES, 240, Tt



e B, A R NO, Hil SO, XKL 5 G 1 Bk RIS

190.29% A}, EREREL AN SOA 433 EFF T 22.70% F
4.97%, ULPABRERER A A B L SOA Xf O, e FEAZ fk
TR B R AR Ak T R T IR R A R £
MARA, TABRERTE PM, s th & i K THRiRER &
i, PR R T R

2.3.2 SO, HERO R 15 L 1) 5%

S PEAL SO, BlHEXT KA PM, 5 Wk BE K2 20 531
S, B A IEHERGE B MEIC H i SO, HE =4
L 25% ., 50% Fil 75% 1 R AU E 525 SEN4
SENS Fll SEN6, # 4 It 7/~ 24 MEIC #E i 1 5 i)
SO, F&AK 25%. 50%. 75% i, K594 SO,
J U B 3 0 % 18.13%. 35.47% H1 53.11%.,
SO, 1EH PM, s h FZ A /3B IR EL I RTIAY), HTF
[ 25%. 50%. 75% if, PM,s M 188.09 ug-m 433l
[%% 186.78 ug-m . 185.87 ug-m ", 184.82 ug-m°,
SRR EET 0.70%., 1.18% 1 1.74%, Y HERCR I
AR, F 5 BR T RATH PM,s EEA b
SO, HECR SRS ML, 24 MEIC HEBOE B b SO, HE
R RERE, R EER R & B, R
JE T SO, Fil NO, 78 J5UHE 47 87 R £R A R 6 A= A%
b AR O ORI K AEAESE AR T, YRR
SO, & FEARAT, TEAF T NO, [l R £k 1 4% 1k

BI/NLLAE, 2021) o Y SO, HERU i FEAR 25% .
50%. 75% Bf, KAPM,s 241 73 i BR £ 73 50 B IR
6.97%. 13.51%. 20.48%. {H fH T & MR £k 7 PM, 5
ol LR, o 8.62% (1Bl 6) , Tl PM,; it i
WA AU AN T R A sz R M SR HLSO,
SR, I LL SO, HE i T R 2 5 B0k R 1Y s
REA o

B R #h
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Fig. 6 Chemical composition of PM, 5 averaged from 2 to 14

January 2019 in GZB

#3 EHgi 2019 4F 1 H 2—14 H REF, SENI., SEN2, SEN3 H' PM,
FEMAIHIREL . WAL . #Eh . SOA Hl POA ~F-H Ttk BE
Tab. 3 Averaged mass concentrations of chemical composition of PM, s (nitrate, sulfate, ammonium, SOA and POA) in
REF case and SEN1, SEN2, SEN3 case from 2 to 14 January 2019 in GZB

e YL ARAl 322 ARAY 322 ARA ) 322
Pfjl?lifts REF SENI Chanlgztrie /% SEN2 cmiﬁi 1% SENS Chanlgltrfte /%

filEREL  Nitrate/(ug - m™) 43.68 42.15 -3.50 38.24 -12.45 30.83 —29.42

kL Sulfate/(ug-m™) 16.21 17.11 5.55 18.39 13.45 19.89 22.70

Bl Ammonium/(ug-m”)  21.05 20.95 -0.48 20.37 -3.23 18.94 -10.02

SOA/(ug-m™) 22.75 23.56 3.56 24.11 5.98 23.88 4.97

POA/(ug-m™) 31.92 32.06 0.44 32.20 0.88 32.32 125

4 K4 20194F 1 H 2—14 H REF. SEN4, SENS5, SENG6 H1 5 fil 255444
NO,. O;. PM,;. SO, Fll CO 345 e i
Tab. 4 Averaged mass concentrations of air pollutants (NO,, O, PM, 5, SO, and CO) in REF case and
SEN4, SEN5, SENG6 case from 2 to 14 January 2019 in GZB

V& YL ARAY 3% Asfl 3% ARAY 3%
Pgl?lifts REF SEN4 Chanlglhrie /% SENS Chanlgf;ie /% SENG Chanlglhrie /%
NO,/(ug-m™) 68.35 68.34 —0.01 68.44 0.13 68.48 0.19
0,/(ug-m™) 21.12 21.12 0.00 21.11 —0.05 21.18 0.28
PM,s/(ug-m™) 188.09 186.78 —0.70 185.87 —-1.18 184.82 -1.74
SO,/(ug-m™) 16.55 13.55 —-18.13 10.68 —35.47 7.76 =53.11
CO/(mg-m™) 1.93 1.93 0.00 1.93 0.00 1.93 0.00

DOI: 10.7515/JEE222026



582

%5

Mo ERFREE-A 4

13

Fef g 2019 4£ 1 H 2—14 H REF. SEN4, SENS, SEN6

PM, s FEMTRHIRER . BRIREE . #cdh . SOA Hl POA V-4 ik
Tab. 5 Averaged mass concentrations of chemical composition of PM, s (nitrate, sulfate, ammonium, SOA and POA) in REF
case and SEN4, SENS5, SENG6 case from 2 to 14 January 2019 in GZB

154 — SR RIS o irEe G RIS

Pollutants Change rate/% Change rate/% Change rate/%
fAREL  Nitrate/(ug - m™) 43.68 43.93 0.57 44.25 1.30 44.56 2.01
TlREL  Sulfate/(ug-m™) 16.21 15.08 —6.97 14.02 -13.51 12.89 —20.48
#£h Ammonium/(ug - m™) 21.05 20.74 —-1.47 20.47 —2.76 20.18 —4.13
SOA/(ug-m™) 22.75 22.65 —0.44 22.69 -0.26 22.68 -0.31
POA/(ug-m™) 31.92 31.87 -0.16 31.89 -0.09 31.88 -0.13

2.3.3  NO, H1 SO, PRI SR 15 G4 (1) 52 1)

9 VAl NO, Fil SO, 2 [F] i HE X K < PM, 5
W BE T o e, o R TR HE O B MEIC
() NO, Fil SO, [FI Byl HE, 1 by SRR M 52 55 SEN7
(NO, 11 SO, % #iHE 25% ) . SEN8 (NO,#1S0, 5%
WiHE 50% ) . SEN9 (NO, 1 SO, &IHE 75% )
6 178 4 MEIC ¥ 5.t NO, 1 SO, [q] i T &
i, BT NO, I HES LY O, B vk B I KR B -
Ft, BRI 24 NO, F1 SO, HE il & 4351 T % 75% I,
KSR PM, 5 5B U M 188.09 pg-m” T [ £

174.76 ug-m>, {U TR 7.09%, % &5 NO, 1 SO,
TE PM, s AR BRIV E T, L8R T 0 lisiHE NO,
F1 SO, 1 HRRR Z 0 -5 2 [A] i HE NO, 1 SO, 1Y
WCHEROR , XF LR E5 a3 7 R S5k i
25% IF,  IRIR]SOS R A AT P Wk SR R ) v
ZWEATE, s HE LB 50% F1 75% B, PhFERL
TSR O VR EEA TS 52 0, W] /)N 1 5 K
SRR . BMRIZNAE RS SO, WA =i
e, MM PM, s WREERRTICR B, DR LTI 75% B,
PIRISON AT 3 PM, 5 BT ik BE 22 R R 0.75%.

F6 P 2019 4 1 H 2—14 H REF. SEN7. SENS8. SENO H1 5 fl 25444
NO,. O;. PM,;. SO, Fll CO -3 Fifit ik
Tab. 6 Averaged mass concentrations of air pollutants (NO,, O;, PM, 5, SO, and CO) in REF case and SEN7, SEN8, SENO case
from 2 to 14 January 2019 in GZB

beE 7] Al Al Al
Pollutants REF SENT Change rate/% SENS Change rate/% SENY Change rate/ %
NO,/(ug-m™) 68.35 55.15 —19.31 37.97 —44.45 18.22 —73.34
0,/(ug-m™) 21.12 31.05 47.02 45.73 116.52 61.60 191.67
PM, s/(ng-m™) 188.09 187.44 —-0.35 183.82 -2.27 174.76 -7.09
SO,/ (ng-m™) 16.55 13.22 —20.12 9.83 —40.60 6.46 —60.97
CO/(mg-m™) 1.93 1.94 0.52 1.94 0.52 1.95 1.04
T R 2019 4 1 H 2—14 H NO, 1 SO, 20T F e AL [ skHE 4 #3205 54)

NO,. O;. PM,; il SO, HEALXT LL
Tab. 7 Comparison of the changes of four major pollutants (NO,, O;, PM, s and SO,) from 2 to 14 January 2019 in GZB
by reducing NO, and SO, separately and simultaneously

S V5975 E % Pollutant change rate/% S V598 L R Pollutant change rate/%
Case NO, 0O, PM, ; SO, Case NO, 0O, PM, 5 SO,
SEN1 —19.33 42.09 0.25 -2.36 SEN8 —44 .45 116.52 -2.27 —40.60
SEN4 =0.01 0.00 =0.70 —18.13 SEN8—SEN2—-SENS5 =0.07 0.99 -0.20 1.23
SEN1+SEN4 —19.34 42.09 —0.45 —20.49 SEN3 —73.21 190.29 —4.60 -10.39
SEN7 —19.31 47.02 —0.35 —20.12 SEN6 0.19 0.28 —-1.74 —53.11
SEN7-SEN1-SEN4 0.03 —0.07 0.10 0.37 SEN3+SEN6 —73.02 190.57 —6.34 —63.50
SEN2 —44.51 115.58 —0.89 —6.36 SEN9 —73.34 191.67 —7.09 —60.97
SENS5S 0.13 —0.05 —1.18 —35.47 SEN9—SEN3—SEN6 —0.32 1.10 —0.75 2.53
SEN2+SENS5 —44.38 115.53 —2.07 —41.83

DOI: 10.7515/JEE222026



e B, A R NO, Hil SO, XKL 5 G 1 Bk RIS

# 8 JBIR T KRR PM, s EEA 5kt NO, Fl SO,
HECR AR AR S . 24 NO, Al SO, HE L & 4351 A%
75% B, BEERER AT R 27.59%, FE N NO, s HE
SE, MBI TR 4.01%, X2 RS Ak
e BT80N, R E PR AR AR R R T
R LU B, BRRER A AR i L RS R ER X O, Mk AR
EH R, 16 NO, FISO, LB EHIT, PM,;s ek
R T R TR, R 9 RR T PRI X

S, nTZAMATT, EERIE PM, s TG R
A5y, MulkHE L BIRE] 75% I, PRI T8
YRR ER T W LI AT ik 6.23%, 1 SO, 53k kk
HFRELLAIR 1.91%, HH THBRERTE PM,s H i
FLEAR, FTLL PM,s FREELBIRLES, 1N 0.75%,

Z14pug-m”, LA, EIRNO, F1 SO, i HE
X PM, 5 JHE 1 B[R] 2550107 52 i £ 555, (EHLATS X6 PML,
WRHEA BRI, R, 7RG b X A FR e i

PM, s AR, PRSI XS SR ER AT SOA  SEPIG AR, Al % 1 NO, F SO, [RlFsF

8 Krhiii 2019 4E 1  2—14 H REF. SEN7. SENS. SENO Ht PM,, FEAH/MilRER |
BilREh . k. SOA Fl POA V44l VR
Tab. 8 Averaged mass concentrations of chemical composition of PM, s (nitrate, sulfate, ammonium, SOA and POA) in REF
case and SEN7, SEN8, SENO case from 2 to 14 January 2019 in GZB

LY i o AR SN Ak SIE A AR

Pollutants Change rate/% Change rate/% Change rate/ %
filAREE  Nitrate/(ng - m ™) 43.68 42.53 —2.63 38.90 —-10.94 31.63 —-27.59
BifREL  Sulfate/(ug-m™) 16.21 15.95 -1.60 15.79 -2.59 15.56 —4.01
#4h Ammonium/(ug - m™) 21.05 20.67 -1.81 19.68 -6.51 17.67 -16.06
SOA/(ug-m) 22.75 23.51 3.34 24.09 5.89 23.85 4.84
POA/(ug-m™) 31.92 32.03 0.34 32.16 0.75 32.29 1.16

9 LR 2019 4E 1 H 2—14 H NO, £ SO, 43 FFumiHERIFE [l sk
PM, s FHASMEIRER . BRERER . EkERhFI SOA HYAEALXT L
Tab. 9 Comparison of the changes of chemical composition of PM, s (nitrate, sulfate, ammonium and SOA) from 2 to 14 January
2019 in GZB by reducing NO, and SO, separately and simultaneously

1G9 LR Pollutant change rate/%

V598 E%  Pollutant change rate/%

52 5
?iﬁe T T jfe W W B
Nitrate Sulfate Ammonium Nitrate Sulfate Ammonium
SEN1 -3.50 5.55 —0.48 3.56 SENS8 —10.94 -2.59 —6.51 5.89
SEN4 0.57 —6.97 —1.47 —0.44 || SEN8—SEN2—SEN5 0.21 —2.53 —-0.52 0.17
SEN1+SEN4 -2.93 —1.42 -1.95 3.12 SEN3 -29.42 22.70 -10.02 4.97
SEN7 —2.63 —1.60 —-1.81 3.34 SEN6 2.01 —20.48 —4.13 -0.31
SEN7-SEN1-SEN4 0.30 —0.18 0.14 0.22 SEN3+SEN6 -27.41 222 -14.15 4.66
SEN2 —12.45 13.45 =323 5.98 SEN9 —27.59 —4.01 —16.06 4.84
SENS5 1.30  —13.51 -2.76 —0.26 || SEN9—SEN3—SEN6 —-0.18 —6.23 =1.91 0.18
SEN2+SENS5 —-11.15 —-0.06 -5.99 5.72

2.3.4  AWC X HRIRLN ()52 1)

i NO, fil SO, 7EJE i, PM, s T 241 /3 R £k
B ERER ARSI AT RE AT ASE SR 0k )
P, SR B Ik — 2541 E R 540 5O 1) aE
17, JUHIE NO, AR TR K Lo P o <
W LA g, X fH15 NO, fil SO, 78 PM, 5 A Al
SRR ARMERE, i, NO, F1 SO, F[EEHE 7>
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Tab. 10 Averaged mass concentration of AWC in REF and
SEN from 2 to 14 January 2019 in GZB

S Case AWC/(ug-m™) A-fp 3R Change rate /%

REF 61.25 =

SEN1 61.36 0.18
SEN2 57.39 —6.30
SEN3 51.75 —15.51
SEN4 61.52 0.44
SENS5 61.28 0.05
SEN6 60.56 -1.13
SEN7 60.88 —0.60
SEN8 56.75 -7.35
SEN9 49.53 —19.13
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