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Abstract

Based on the latest data released by China Air Quality Online Monitoring and Analysis Platform
(http://www.aqistudy.cn/), the characteristics and trends of atmospheric pollution in typical ci-
ties of Guangxi from 2015 to 2017 were analyzed, and the pollutant transport paths were analyzed
by backward trajectory model. The results showed that the annual average concentration of pol-
lutants in Guangxi cities showed an upward trend on the whole, but the annual average concentra-
tion of PM; 5 was generally higher than the national secondary standard; the air pollution in win-
ter was more serious than that in summer, and the concentrations of AQI, PM; s, PMj, SOz, CO and
NO; were higher than those in summer. The proportions in summer were 40.36%, 57.28%,
46.48%, 20.79%, 26.02%, 43.50% and the proportions in summer were 7.65% and 7.65%, re-
spectively. The air mass transport process in typical pollution periods was simulated by using the
backward air mass trajectory model to preliminarily judge the atmospheric characteristics of typ-
ical cities in Guangxi. The transport path of pollutants mainly comes from northeast, northwest
and west directions.

Keywords

PM_ 5, O3, Air Pollution, Backward Trajectory Model

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|

WEAESR, AR PR AN Tl AL RE AR B B 2R 23RBS =28 1 BRI, e iy 2 <75
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DA B AT SE, AR . IR AR O LA RN P O R T 25 (5] 9 AR s K5 Y )
A, SRBUNHYHE T FTRER R D =FAT37 R M ORI RBIaT 3R S BUEREE,
SHEE R B4 I8 RS G SRS Y AT A R I[6]. SR, VE 2 HL X AT H L
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FEIRGE A, IR T B . IR LA — RV T RATR A R e g, EEAS R E
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Ak, LA E FRB AN S i AEAHE 70, FRATIRE T 7 14 AN S RI0T 2015~2017 4F (% K15 st
AT A B AT, BIFE T 1) VAT PEHL X 2 S5 R R ZU(AQI)E LA K AT IR N JHURL A RS 2SS YL
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Figure 1. Distribution of observation points

E 1 Y= 5a5m

Bt R T b [ 2 S5 B AE LR W DN 2 M7 F & (http://www.agistudy.cn/), 1% F & 8N A AT — IR AR5 B
RILEHE, AHE PMyss PMygs CO. NO,v O3 Fl SO, FI/INEPIME, A A AR B8 5 7 M0 R AR AR
LRI ER XA 14 DN, BTSN SR A, ARG EIES 3 1 14
ARG (2015 4 3 H 1 H A 2018 4F 2 H 28 H), HH1, PMjs. PMy. CO. NO, 1 SO, %5 24 h
BIMEHATSE, Og 2T Hi K 8 h "PIME AT SE v (Bl 5 26 A% 1 = A 0).

22. BIRAE

ATTHRO 2R RS E(AQN VT, S SIRLEIF . PM,s A K EUE, LA 8h 11
Oq IRFEMIEH[16]. AQI R LIS I 12 5 Gl FE Tt e & PR 80 20, e RN =105
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GAGHUHEAT 73 % CARAESR T 1 2 U B [14] . eAh, MR E B EARME, AQI < 50 FRFAE i
BRI 51 <AQI < 100 RN 2 & F155; 101 < AQI < 150 RRIEE 2SR &R E 15 44 151 < AQI
<200 RS TRE TG Y 201 < AQI < 300 KRS R EEETT Y AQI > 300 FREE=
AR EI5Y[17].

HYSPLIT-Hybrid Single Particle Lagrange Integrated Trajectory Model, B3 k% Bl H Vi & Bk T HLIE A
A, TSN RIS R miE . IR, ZEA B 2R R B RN SRR A
AR R A5 Qe HE IR D R OB SE B s . BN TR, @bl iz A T 2 Fhis e S
i DX AL TR B I 0 [18] [19]. AR 70 R P VR & SR hA% B H 454 U8 (HY SPLIT-4) 15 [ U2 18
B AN 4 BREE [F 16 R G0 (GDAS) ) 0.5 x 0.5 FEAr HF R AR 8 dE, 1 AEAFIZ=TT . AS[E XA A1 XGE
AT R P R R

3. ZBR5TR
3.1. FFRTILAFE

MR 2012 S RATH (AR ERE) , 208 “FEARTE” M “HATE” , 50Fe 7RSS
AT PR R (e 1), Hp “EATH” AR (PM,s). BURI(PMyg). S ALHR(SO,) —4H
IBR(CO). —HEALE(NO,). R4 (Oy)-

Table 1. Basic environmental control limits of ambient air pollutants [19]
= 1. IMRESISRE AR BITHPRE19]

5 15T H ST 351 (] IREERRE FAAL
1 WK (PM.5) FETY 35 pgm=
2 BRI (PM o) Fr 70 pg-m=
3 ZHEARR(SO,) P 60 ug'm>
4 — %A BR(CO) 24 h Py 4 ug-m
5 “HALE(NOY) T 40 pg-m>
6 B (03) H#& Kk 8h Ty 160 pgm™

H4 2015~2017 475 14 AT BRI R AT bR (A 2) . IE 2 e dr el AL AHECT 2015
4, 2016 ) AIQ. PMys. PMyw NO,. Oy 8hIKEEH EFHHI#EH, SO, COWER Fiass, Higj
W) E TR YN 10.19%, 11.40%, 10.17%, 16.66%, 12.70%, —2.53%, —3.72%; 2017 4EAHE: T 2016
, AlIQ. PMys. PMyg. SO,. CO IRIZH N, NO,. O 8h iREH LFHIkass, Hisyw LT
EL B4 ¥ —3.50%, —7.33%, —3.65%, —9.64%, —0.22%, 4.66%, 2.60%. wJ U, J PG 2015~2017 £ K
TG IR B B PR AR IR FE RN o T 2015 AR KIS YR BRI, 2016 AR5 e ik
Bm, 5 2016 FEAHLL, 2017 FERIRATS RIREEG BT R, SO KA JAE A R AR, 2
O 15 ARG RN . 5a7e 1 MK 2 047 a %0, 2015 4EH AIQ. PMys. PMy. NO,. CO. O, 8h 4E
W E IR T B R R R (2015 4 PM,s 3K E N 34.96 ug-m™°); {H 2016 4F. 2017 fEM{I4EL) PMys iR
WA BT H AT E R RIREFRAE (2016 4F PM,s N 38.94 ug-m™3, 2017 4 PM,s A 36.09 ug-m—>). Mot
MBI RE, AR H K5 e R BT W PMys. B 2005 I AN T A ERR (o dle, T
P IX P Tk R Rk, HLshZERcm SR BT, TR AR ERANH. . Zis R EY
JR IR H L 3 R PMys IR E TR R . BAR 2015~2017 4E) PRI 2 S B — B S BRI K
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Figure 2. Characteristics of interannual variation in Guangxi

Bl 2. I AFRRE A

3.2. FVEILIHE

3.2.1. ["EFENEUFHES T

T AT B I T KT Y R P R AR A, R G U ZE[20], K 2015~2017
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49 0.82 mg-m 3. NO, /¥ 15.63 pg-m>. O, _8h Jy 78.65 ug-m>. MAZ(12 H~IK4E 2 )k 05 8h 4k, H
BTG YR S Y AR R, FIME AQL A 77.38. PM,s 9 55.10 ug-m>. PMy ¥ 77.56 pg-m=>. SO,
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100 1.30 r 100
= —®—PM,; —0—SO, —@—0,8h —E—AQI i o
& 94 -—-A—PM,, —A—NO, —0-CO 1.2
E} F1.20 [ 90
S 801 L k85
= 1.15
(5! 70 F1.10 80
] Lios % [P
S w 70
= r1.00 g o
_ E Fes =
L % -0.95
S TS 6o
A 401 F0.90 [ o5
A [ oe
S 30 \ / 0.85 L 50
= g / [ 0.80 F45
o 201 \ -
> p—n [0.75 40
s ﬁ/
A 10 T " T T 0.70 =35
HF EZF HF A7
=

Figure 3. Seasonal mean of air pollutants
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CO X P FE B H 7 0.29 mg-m™>, NO, & Z= Pk # 2 F 5 12.03 ug-m °, i O5_8h #Z=(04_8h
WRBEAKZE B ) PR R A A 12.93 pgem 3. O3 BhIREE Z > AFR M THERSEES RO
G ge[21], RiRm KA, WIS EHRUOE R, SRR EEREREE I, efiE
KFHRES T, SRAE—FRIIRPL, EREE22]

BT L, AQIL PMys Al PMyo BEZET LI K, B2 R RIS R34, 1i SO,. CO. NO,
Fl Oy 8h BT REN, RIZRRAM R RE; 4F(Fk 0s_8h /NS ISRk EReE, &
iRz, HZ(03_8h) &5 J Wik E AL, B RKAHBRRREDATRZE, HKIRL, BIRE[23]

3.2.2. RBURTHFEVEWAFES

H4 2015~2017 474 4 ANBAUR T (R T E s MM IHE) B R STE B AT R (IR 2).
M2 HATLAES], FE T O 8h IR T, AF/&AL, HEIKZ, HIUAZETIN O 8h IREIKT
E R Rk EArE; AQI. PMys. PMyg. SO, CO. NO,IKIEHINA T, BERIK, FKIKZ, B,
AZETT ) PMys IR FEANAZEI PMyo IR i T B K R AR HESS, JLEis Wik SR T B R — RS hn
. HETH Oy 8h IKIEHTim, AZHAL, EMikz, HIUANZET O 8h IEMRT EH R Ik EFs
#E; AQIl. PMys. PMig. SO,v CO. NOWKFESI AT, HERAL, FERIRZ, & L1 PMys.
PMyo iR 1 T R Rk FERRuEAl, e T Uik IR T B R ok FrnE. MIIN T O 8h ik EH Z
w, AL, BRI, HIAZETH 0o 8h IRFEEMME T H K —ZukEFRE: AQL. PMysy PMyy. SO,
CO. NOIKFEHINA TR m, HERIL, FRIRZ, BHE. B ZZE1H PMys FIAZE] PMyo W T
K IRIEARUESS, HeT5 PR FE R T X IR bRt . BTl Oo_8h IRIEMK R, HRRIL,
KHEIRZ, SO IREA TR m, HEERIK, KRz, HIIANZETH) 05_8h. SO, kML T E K ik
P AQI. PMys. PMy. CO. NOLIREE¥INA T, HEHRML, BFHKIRZ, BRAFEMN PMysikEmT
[ X Gk FEARUEAL, HoAth 5 Gk B IR T E R SR b . WRIEEES S, | A RERIE,
RAEN G ZHRRR A KB . RATFBEAFI SR EAREm, AR T RS Ry i, e =
AR R, POHREERE, KIEEIELE, §HORHERLE, FIT R AEREK, S SRR R .

Table 2. Comparative analysis of typical cities
7z 2. BN

AQI PM, s PMy, SO, co NO, 03_8h

= 57.41 35.00 61.55 10.55 0.97 31.09 75.62

L E= 46.22 2291 46.08 9.21 0.81 25.23 77.99
L ®E 59.22 36.43 64.33 12.99 0.96 34.34 81.44
LES 74.59 52.38 78.58 15.23 1.14 4153 65.03

HE 66.03 44.03 71.08 19.11 1.01 17.03 88.77

HZ 47.43 28.04 46.17 10.71 0.72 11.30 75.10

e K 58.28 37.97 60.40 14.66 0.74 16.56 77.45
e 79.28 57.44 79.12 20.99 0.94 24.19 60.44

HEE 67.85 44.65 67.44 18.68 1.03 25.14 87.92

) FES 52.08 28.38 4776 14.75 0.91 18.62 90.51
p €= 63.14 42.90 66.86 24.36 1.04 23.63 85.83
A7 86.48 63.33 86.67 26.08 1.18 29.75 68.13
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Continued
HFZ= 48.01 27.57 47.11 8.08 0.78 15.54 60.02
) S 34.38 16.07 30.53 8.40 0.72 11.99 60.28
i3S i
K= 53.22 30.55 49.02 9.46 0.88 16.93 85.75
p & 65.27 45.38 63.52 10.67 0.94 21.33 77.73

M4 A BRI RS BRI AR AT R, AR R B2, BRI R
oo BEMTRUREZEEARN T HMFEE, BRI m DK, KRS A# 1 R
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Job ID: 165607 Job Start: Sun Sep 16 14:58:45 UTC 2018
Source 1 lat.: 22.840000 lon.: 108.330000 hgts: 500, 1000, 1500 m AGL
Trajectory Direction: Backward  Duration: 72 hrs
Ver{ical Motion Calculation Method:  Model Vertical Velocity
Meteorology: 0000Z 8 Feb 2015 - GDAS1

Figure 4. Heavy pollution sources in Nanning
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Figure 5. Light pollution sources in Nanning
5 ETTHRISHIR

FEARTT LR 1 12 A S AU PR35 e 18] mil A ) O 1 TS SR PR T AR T R BRI, 25
A7) 58.33%I [ B 500 m 5 4ok VR T-IRE AR ALHIX, 1500 m {5 LWkl T VU EfH X i 33.33%, 15
ABHEIX 1 25%, PUREHLIX [ 16.67%. SIS YL E N B A [P A L, 500 m B S Qe E EOR E
FE AT, 1000 m AZE ISRk B T UHRW /7 7, 1500 m >R B 06 R 1A 2R X (A 6), >
Wi GeAsLie I B J T s A, 35 Qe s ) 3 Bk 1 AR AR DT [ B PG AL T7 [ (i 1] 7), BRI AR TS
Qe E RS T VE AR A B EEIX, I HAZ X A2 U 32 PO AR X 74 Jb 3 XM Rt Xy ) 4 v it dk

SN LA K B AR AT [ B ARIRER

Source ¥ at 2526 N 110.29 E

Meters AGL

LN

NOAA HYSPLIT MODEL
Backward trajectories ending at 0400 UTC 01 Jan 17
GDAS Meteorological Data

o

I
{

66 18 12 06 00 18 12 06 0‘0 18 12 06
01/01 12/31 12/30

Job ID: 119022 Job Start: Tue Sep 18 08:44:31 UTC 2018
Source 1 lat.: 25.261190 lon.: 110.291748 hgts: 500, 1000, 1500 m AGL

Trajectory Direction: Backward  Duration: 72 hrs

Vertical Motion Calculation Method: Model Vertical Velocity
Meteorology: 0000Z 1 Jan 2017 - GDAS1

Figure 6. Heavy pollution sources in Guilin
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Figure 7. Light pollution sources in Guilin
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Figure 8. Main sources of pollution in Baise
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Figure 9. Heavy pollution sources in Baise
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Figure 10. Main sources of pollution in Liuzhou
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Figure 11. Heavy pollution sources in Liuzhou
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Figure 12. Light pollution sources in Liuzhou
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