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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.
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Fig. 1 Sample distribution map



55 XX R, 5. mBmAR IS R 28 R UBUR A 43 A FEAE 3
R FEHL 50 m s Y B S A A
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Table2 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
e PM, JEHEWSE/  PM, BTtk i/ . .
GeitikbR B PEEUTY s RiReERC IR E/% A/ (mes™)
(pg'm™) (pgm™)
A 17. 56 36.49 36. 00 54.58 1.72
LR 17. 67 39.33 37.00 54.42 1.81
P O 2 4. 86 9.47 2.17 3.74 0.21
/M 9.67 20. 00 32.00 50. 02 1.36
TN 23.67 50. 67 38.00 59.75 1.92
1) B R DT VLV 48 PR M I v
B B R 0B 555 , D S W FEAS A Ik s IR R H (P<0.05)

JEEEEANTRRRE I i I, 10 A2 e B R B
s YA T B R A RR R A ], U G s e HE
A S (Oke, 1998) , O B HEFETE AR .
FIHAEZ % Kruskal-WallisH #6556, 432471 PM, il
PM, 7ERE H B3 fi 22 5 . 455 /R, PM, HIPM, 73
BN —3, ET/EH 2 dNER LG H#E X
(P>0.05), TAFH 3 dM RIS 2# 2 L (P>
0.05) (HAE T A H i kL 4 v BE W 2R T T4

2.2.2 B EF RN RUR YA E A T O
WP s i, JOURE 49y 32 30 B A S0 A LR
i, e BT WS A AN B S e o e T X e
S P B 1 SR AR A X (R (D . © . @)
A0) , AR5 ok v 2 DX ) 2 A3 T I 3 2 i) B = 2% f 11
XS (FEH2 .0 @.®) .

MRYEZR 0 323 X W I e i (1 5))
BN AAAE 22 57, IR 3O vh - R ) o 2k ok 2



6 iRz (AR 9E30) XX B
KA RAUBRY) BTG S Ol
Table 4 Measured data on atmospheric particulate matter and meteorological conditions
GeiHsbx PMZ'SE%,%QE/ PM“’EQ&E/ ZEURIELC  AIXHRIE % WE/(msT)  BEKRESC RJE/Pa
(ng'm™) (ng'm™)
SEIE 27. 18 38.72 35.2 62.27 0. 64 31.03 1 002. 41
AL 27.33 40. 00 35.72 61.83 0. 63 31.10 1001.93
T e g 22 10. 60 15.33 1.44 7. 60 0.27 1. 09 2.08
%/ IME 10. 67 14. 67 31.23 46. 83 0. 00 27.57 998. 97
SN 62.33 86.33 37.4 78.77 1.57 33.8 1 006. 2
—F BERGTBLS Ho) (P 6), 2545 0 L (05 A L 0
o . K2 4005 1 (17, PM, , 15 PM,, 2 3 9 i
E sl — S BT ) . S HTE R R
§ N L, s FY 5 R 3 0 300 T 25 725 Al (R 2% o L 4
ﬁ ' JE )X FURL S e A S 7 AR S
S a0} s S 2.3 FRH5HEAEFREXE
éé 19.00 2 SHARGER e v BT T 2 ) WKL B4 2R XA
al 1 1111 T2 KL %ﬁﬁtl%ﬁ Spearman il 5>
oL . L . . 1 Bro ZITEAME T2 B B AR e g T
VTG S ;%;ﬂr'am\zmmaae ST A L X R
PR —— EXJ@ K b, #5 P<0.05, IA S TE 0.05 /K-F B ARG
Fig. 4 Stacked column of particulate matter concentration P 2
over time R (K 8) ,PM, 5 PM,, 2 W i 3 1E AH

B0 2 T 2 O R 00, A 34 L0 2 N0 RS0V, 49 S5 kB2

(r=0.986, P<0.001) , 15 IH — 3 B4 % =5 14 [ Rk o
PM,  F1 PM,, 341 5 A X (4353124 0.665 #10.650,

A e T e AP AU . A ArcGIS 10.8. 18K 1F, 31 P<0.05) | B Bk I B (43 %1 0.329 il 0.316, P<

PEARAEH AT 50 m S v X SR B CESATE BT 0.05) VU (#4351 0.278 10.262, P<0.05) 5 It 3%
PM, R K/ (pgm™) Hx [I+v [KJw
PM, i B/ (ng-m™) j/ i
o I i i | | 1] [ 1]
_ M & e MM W W
& Mt M M o Mmoo M oM M
&0 Ell4d ] 1] L] 1] | 11 i a i | | _; e - 0RG
E - 1 1 | 1 1 1 _/_/_; g - 12 _m.=Ri § i
< all%=N7 | 1 g % || LA | BEEER: EpepRf RERCERE GledRd
e S VH V] L 7 -, - /_/ g BNg gn BERE NRESRG
B ——/‘/—/ﬁx‘/*/—/-//_/—/—j_;‘/—j‘/‘/_/—/
I SEENE RNRENE NNGENE NRRRRE RMAGAC RNRGAC SAENE NOEREY MAGEME MMEAME
g 20 FENERNE FEESHY Snlld BRERC REECAE EREuEd SReRNC ENECRT mAdnRT EMANE
= _/,/—,—/:/—/—/_/_/—/—/_;—/:/:f—,:/:/_;—/
IR R R R R R LR
;ﬁ _/_/—;:/—/—/—/_j—/:;_/—/:/—/—/_/—;—/‘/—/
_/—/_/_/_/_/_/_/—/_/~/_/ /_/_/—/_/_/_/_/
NIEENE NOENNZ BNEENE REREAAE ARGENE GEORNE DNORURE ERGANE RREAE RAGEAC
NIEENE NNRRNG RNGRNE RRRNNE RRGENC NRRENE DNROGAG RERNAE RMERME SMEEAC
_/_/_/_/—/—/—;_/_/:/_/—/_/—;—/_ﬁ—/—/—/_/
0:/:/—/:/—/—/—/:/:/_/:;_;:;_/_;:/_/_/ﬁ/_/
O T =7 QiE @O= GE Oty OFF OlE OfF OtF
MNFiE BH 7] EﬁD 7] O NTE A N7 #H

K5 ORI R B 25 (1) 73 Af

Fig. 5 Spatial distribution of particulate matter concentration
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Fig. 9 Simulation diagram of the impact of different elevated bridges and surrounding building forms on particulate matter
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