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Characteristics of atmospheric particulate matter under the East First
Ring Elevated Expressway in Nanchang

Xia Leijun, Huang Dingjing, Ren Xinyi, Wu Ruipeng, Liu Qing
College of Landscape Architecture and Art, Jiangxi Agricultural University, Nanchang 330045, China

Abstract: Elevated structures at the block scale can hinder the diffusion of atmospheric particulate
matter, leading to localized pollutant accumulation. To investigate the distribution characteristics of
pollutant matter in these areas and their influencing factors, this study focused on the space under the
East First Ring Elevated Expressway in Nanchang. Continuous field monitoring was conducted over 5
days, covering morning, afternoon, and evening rush hours at multiple locations (10 sites and 30
sampling points). This was combined with numerical simulations using ANSY'S Fluent to analyze the
spatiotemporal distribution of PM, and PM,, and their key influencing factors. The results indicated
that: 1) Temporally, the particulate matter concentrations followed the order "afternoon rush hour>
morning rush hour> evening rush hour", and were significantly higher on weekdays than on weekends.
2) Spatially, high-concentration areas are primarily at intersections and zones directly beneath the
bridge deck, while low-concentration areas are more prevalent at T-junctions and ramp spaces. Areas
with higher concentrations typically featured wider bridge decks and roads. 3) Particulate matter
concentration show significant positive correlations with relative humidity, traffic flow, and black

globe temperature, and significant negative correlations with air temperature. 4) Numerical simulations
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reveal a significant positive correlation between concentration and wind speed at low wind speeds. The

elevated bridge structure reduces wind speed underneath it, creating a stagnation zone for pollutants.

Different configurations of the elevated bridges and surrounding buildings generated distinct wind

fields, which in turn affect particulate matter concentration variation. This study provides a scientific

basis for improving environmental quality and preventing health risks in the spaces under elevated

highways.

Key words: under-bridge space; particulate matter; spatio-temporal distribution; air flow field; Nanchang

PR (1) 35 T A 1 R A ol 4 R IR T R LA 2
FIME , DR TE I ROR BRI . ORI AR
P DX A R 2R, T REAHE AR S B A, IE IR BR
15759 (Huang et al.,2021) . b, 323 J5 PM,
Bl AR ALY i S B AR EUR Y T, AR K
12 5 L AT B0 A S IR R SRR, )
B F AL T4 R (Suhaimi et al., 2024) . [H )i, 1%
T TR ATRIY 2 G 0 Jr 8 PR 45 5 s S B T 7= A
A

XoF — P 4k T B R v R A O A R
Y5 G 43 A W RIF ST, 38 R FH S b 5256 | 45 (XU
GFB IR RINIEE ., AV CERTIES
XA UG YW S 9 AN R R 5 AR B
Ko EZWATIE R, A0 2 B A 30 v B 5 il
FEZ e, LR R AT 3 e X ORL T B AR
M) (5K A% 4 45, 2012) 5 i 76 45 X Ry #0E 28 7 1, 25
B 28 X AR HOUZE A8 DR UE S5 % XU B 1 G 43 A
A ICERAE T/ IN g XU ) 22 2l BV TS 35075 G A Sy B
R (BRIFISE,2022) o BEAN, & 08 e 5 T 2
FIWEFE T8 H L XERR (B BS L TS5 BB T B AR AN TR 1
TE 35 B R Ta) ff 2 5 Wi il KURICR 505 e W 4 A, Hop
B A L T 75 gl 75 A T LX) T RUSCR B AE (Jon
etal.,2023) . FHOCSC MWL B — 20 & 30, L e vy U
R EARE 2, H A TG Y W) F A X 3
K, HEAEAENLT5 Yt de/ NI B 0 A 2 4 L

B REE

L5 5 1 3 2 (BB G 25, 2021) o

RBETER L, IR SR 2 )RR S 75 3t
Yy B AAFAE R G0k . SR, BEA BFTE 245
ZRMFAE R T I B R 2 — AT 2 M B, %)
H B Rl 54 Ja B A A ] AR5
M5 G BT 5 oA, R E R 2 ) A4 oL
P IE s MU, Mk Z IR R GRS . D W
SR TIT o AT B AT 75 S 5 i AT R, LR o SR
A5 A 10 SR04 A Ak A ) 5 S R AL
ARG S5 3t LI 235 A B B 5 2, 2 A
S ) AR AU ) 5 I s R R, TR A
A5 TRl A AR A0 AR BURE ) B U
Ohy e AR s ) P e DU B 4 R

I WHER RS Ik

1.1 ARRIESFEFELER

ST XA VL VE 44 B B T AR — PR %22 5.2 km
SR v g 1 W | N W7 7 g (51 B iy o
16 Zb )35k X35k, £ A A7 1 25 [B) S M0 18 10 &b H ArA:
(P& 1) o R B HEAT N AT TS 3 4b, IE ZS
[ (22301, 2015)3 &b, =7 TS 145 2 4b  FEHb
50 myEE N ARSI 1. Doy 28kt hy
FEWERAE M, A 53 AR rp P 3 5L, ST A iR 30

ARFE R

i

A TEE
. [HEZE R
=# N

Fig. 1 Sample distribution
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Table 1 Distribution of buildings within 50 m of the sampling site

Rt TH Y A 161 56 /m H4 11 5 /m P17 B /m S B
@® By~ AATIE 44.9 55.2 12.8 WA H5
@ = 26.0 47.0 13.9 ARMA IR
® [T 115 % [i1] 8.0,17.3,8.6 63.8 16. 8 PIAA 25
@ =7k 23.0 49.0 0.0 THER

® IFi 15 2 ] 30.0,7.0 59.8 29.8 PO AR
©® TR 32.0 66.0 16.7 AR 5
@ B~ AATIE 39.7 54.5 5.0 ARMA R
® IFi 1 2 ] 8.5,23.5,6.5 63. 1 22.8 P SR
© B B A 34.4 49.5 15.6 PIAA 5
@ T 37.0 60. 0 20.2 PUIAT SR

1.2 EMHEMRETERE

% M DE #2056 BE AL 5 HT-PF7 306 I E 22
T, S Hb I v SR A v L T R S R A A ()
JUT S8, 3T Figshare -5 & A B4 i [ & o 4L 57
AR (CMAB) , HEHUIF 5% X 358, 2024 4 1) 8 S04
(Zhang et al.,2025) .

— B BT, A A B 2R T ST RV B AR
(2% ,2025) , F Z= I INAG ) F 5 4 b R AR AR T
25 0] 58 PR R 25 5 (L HREE,2025) . (AU, ACHF
S 10 S M W ) BE AE 2025 4F 7 A 4—8 H g7, Hirp
20254F7THS5—6 H2 dAHETA/EH . A3 d A TAE
Ho Wit Be 22 5 B T 28 Ja B At i) A2 ey U
B, B U R 07:00—09: 00 4 55 6 K 11: 30—
14:30 16 25054 17 :00—19: 00 5 PR FUR: 4245 0 5 B2
TE 45 min PN 58 B, B IR BIF IS B 1A 5 Ol L iR A 07
30—08:30 A IR 11:30—12:30 S M i 4y 17
30—18:30, MEMIIHFEAEREAK (AR NXKR KT
AN

K FH NK-5400 5 G 45000 62 25 S0 A X
BE RO L BRER IR B R XU 5 R ZE 9 L CW-
HAT200 TR 4 I 5 PM, 1 PM,, JBT 5 4k B 5 4=
TR @RI R A 3%

Ry T AR T 2 ) B4 SR ) o e vk 4
RO AR S R A S BB AR I 24 1 km VT
[EE=EZ R R AR (S & = 3 W e ]
(07:00—09:00) .8 (11:00—13:00) . K [8] (17: 00—
19:00) Bk BB AR 49y Jo 2 R B35 1) S0 A SR04, T KL
AR B AR S80S % T L) AT B T
Hodln

1.3 Spearman 43 #f

T ASAIF 90 B R AS B A 28 46 50 A8 IR DA AE 285 45
A, AN R SR I AT AR 15 . R, SR FH G %k
it 73 AT TE A TCEE R 1 AE S 4005 1 Spearman B AH ¢
ZH () A7 Al KT, 2020) «

n

SR - R)(S, - )

i=1

r= ’
/E(Rz - E)ZZ(Sl - S_)Z

KR, S, 5 R AR BEAE A5 FLUT HEZ A A T o
PE T (EDRE) , RS A RS, I, n AEEA
L
1.4 HEREBGIE
L4 1 FFHEAR KT a8 K AR bR A
1, % H] ANSYS 2024 R2 1 Fluent A JE A L5, ik
FABRUE k-¢ J5 72, FLAE T A5 80 v S R P 28 AR e £
(BERLARAE,2008) , FEAR A T 15 Y 9wt 55 vh
TR Z WUk . I ), 3 e KU 340 2 9K
(1.6~3.3 m/s) , PR IHORE 30 A 1 XU 58— K 2 ms,
ORI BEE N R w0 Uk Y R R
FI B HOB AL (DPM) #1735, J00kE 4 kL 452 15
2.5~10 pg. B 5 JTHEA I 40 1R A SIMPLE
A, SRR SR D) Sy 45 42 il R R R B 2 /N
F 10,

FIF SketchUp Pro2022 %5 #4535 A Fluent,
3y M 55 Y RS AR 8 B b 1) 73 20 SR L B A R
SHEIT AR (R 2 E 2) . Hoh Brm R E N
1.5 m, = 2805 5 EE ST AY B 5 R 23.5 m, [ 38 25 (] 5
PR T KSR EE R 6.6 m.
1.4.2 BAIHE R T AR A )7 vk ik

(1)




134 iRz (HARHERR H3E30)

%65 4

2 BIRIAEALY
Table 2 Overview of the model
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Fig. 2 Calculation domain of the 3D model
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Table 3 Background data of atmospheric particulate matter and meteorological conditions
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Table 4 Measured data on atmospheric particulate matter and meteorological conditions
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Fig. 9 Simulation of the impact of different elevated bridges and surrounding building forms on particulate matter
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