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Abstract: Subways, as a primary component of urban public transportation, harbor particulate matter
within their microenvironments that pose health risks to commuters. To enhance the health of individuals during their
subway commutes, a study was conducted to analyze the spatiotemporal heterogeneity of fine particulate matter
(PM, ) concentrations in the subway microenvironment. The results show that: The PM, s concentration in
underground train carriages on weekdays (113. 67 pg/m’) is higher than on non-working days (47. 62 wg/m’),
and the PM, 5 concentration in underground train carriages is significantly higher than in above-ground and elevated
sections ( seven times higher) ; lines constructed earlier have higher PM, 5 concentrations than newly built lines; the
PM,  concentration on platforms exhibit a cyclical trend with the arrival and departure of trains; fully enclosed
screen doors are more effective than full-height security doors in controlling the accumulation of particles; the
PM, , concentration during off-peak hours (75 wg/m’) is lower than during peak hours (102 pg/m’).
Furthermore, the study analyzed the potential impact of off-peak travel strategies on the PM, 5 exposure levels

of commuters, the results suggests that off-peak travel could reduce exposure by 25. 58% during a single commute.
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The results of the study provide data support for the prevention.

Keywords: subway; commute; public transportation travel; PM, 5 ; exposure
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Fig. 1 Passenger travel time distribution
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Fig.2 Distribution and routes of rail transit passenger flow during morning peak hours in Huitian area
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on different routes and at different time

(2) fey g 5 - W I (1) B2 oA AL ) 1) W 8 A7
W22 5 SEB ARG A [l BRARTE A R TAE H 19
fix H A FE I E AN 4 Bz, ASCR RS f) o 1T 2R 58
WFEEBRAE R 4 th I ERIR o AT D vy D I i) B
PR RIURL e 3 8 25 s TP I ) B, R R
PRI 2 r A 455 7 [R]— B A% A A [) B ] B (L s 06
e ) m B . AR AR RS B —E 1 22
Sk AR 1R PM, o MR R, B 1 o A
BB Bl 2 18] 22 e/ R AR 1 208
Mo b2 HE XURBLLF 38 B PM, 5 YRS
K AR 2 FEPAI[A] B PM, 5 MR BEAR L B AR 1
AR 3 2, Ju AR R S g iy I By, PM, 5 R
LGN, HAZm 1] B A 28 A i R, BAds A2 S e A
o, BE I B HOR B AROR, B 5 S 24 3fe 2 Sk
i8R PM, MRS IR R B4 3 TE PM, 5 K

JELE P AN IR 1] BE N AZ AUARER T84 2 B/ (HLEA
FreEAR 1 E,

1601 ﬁﬁmgﬁé i |
120 C ! F—
LR

80 [ ! 5
40 _—i--a-:iiliiﬁm
mi | P | mE | P | B | P
23 B2 BEiE3
4 AEBEFREXLE
Fig.4 Concentration comparison of different pathways

2.1.2 FERNRIAYIK L

BRI Y Mk 20 P, 5 WA M
RO SR B AR R 22 S, ARl 5 iR, %
71 B 2RI AR 2 5 %A% 3 B b 1 o
T o XL ORI B AT 0 B vl e B

(1) T 2RI AR PM, o R B30 2 T 1l
T DA B i 2R3 4, bl b 2R I 4 ofe b T £ B
PM, WIS R 0y B, BF5R0 3 g0
Wi 2 S (MR L) 5 SR (M B T
ZRiHE) (13 52 (Mo B EE) M 1S 52 (M T &
B%) o DAIEL 3 W] B by Ml |2 B A ofe R £ B I
WKLY FEAFE W R BTk, & 5 el
IR IF) B2 PA 2% 2 5% 20 R A - 25 PM, § W, M B2k
PRS2 B PM,, W AYRZ A BEOR 3 554 B &
I3 FAR XU 23 08 T M T 2 B 110 T8 XL 5 25
SURIE RE AR AT B, T £ B 23 UKL 8 9 R
FRGRERCME , 3 PM,  TEHBER RN R A G,

150 + 112.36
i
2100
a
®
P
& 50
=)
Ay
OS2 1 (1384 1] S5 | SSH T | 224 T | SEHE 524 T
Bl B3

5 AEBEAREZEREPM, KE
Fig.5 Average PM, ; concentration in different

carriages along different routes



748 b N R CTIRS R N &

F22%

(2) BYJE T 4o b o T H84) , (EAS [R] 26 % 4=
I PM, s WRFEEBAFFE 22 57, BB 5 BF5E R 4%
WL AR | fE ) — i a] B Al R R, S
SR H A (63,15 pg/m’) H 13 54
(61.67 wg/m’) B¥ b LB HBRA £ 5,5 5
LRAGH I ZEIRIR PM, o WREERS =T 13 54k, AR
2 AR DRI 2 5546 (112. 36 pg/m’) %
T 5 S N AT (95. 06 we/m’) 5 AR 3 1Y
T o, 15 S 2 A T4 (93. 26 pg/m’ ) B
T F—BFE A 2 24 (112,36 pg/m’), I
TRAN R 6% 25 PN VA 25 S S R B IR i ]
BRERZS TR G IR 5o RB & SR A R,
WIEERBR 2 5485 15 SR THF &%,
25T 1971 FHRAZE 15 LT 2010 FFHA
BT AR I A T R G IR RO b, HL Y
BT g5 B 0 XU 100 B 6 Dt PRI 75 e ki
RN PM, 5 W i 25/ NTF 2 IHE B
2.1.3 v R

ARUFTHIEAE | &0t 5 STk 13 545,
Ll RV S, MR 3 &t 5 SRk 15 5
)i, A R R R, e P R 0 X
G o B E, By AR B G T A
6) o Xl &5 HURL A v BEHEA T o AT T R B

o=

(a) MM &

AR

6 wHAKK
Fig. 6 Platform form

(1) M [ HoERuh & 50T skl & 1 PM, | ¥
B ELA B0 25 S b HAk G 5 Y P, MR
Bl T b B RS &, MR MLk IS 5 PM,
W RE A28 A2 0 Bk s B 7 A 1Y) T 2 XUAEE 1 5 e B
K, PM, 5 M BEARAb R S AH 55 T b b b 2k B Sy B
35 R MR A Y KA 2R Ok, T ik b
BRYE B AE W A ) Y PM, o Wk VS B A 21 ~
36 wg/m’ , BIME A 27.7 pg/m’ , BLRUA Mgk 45 (1)
PM,, W % 5 Bl N 28 ~ 75 pg/m®, ¥ N
47.5 peg/m’, FE[R — B[] Y, B2 T 2R MUk ot 15 1
WP T T VE R Ak v (W T0%) , ML R o
& 0 PR R T T B A 7 5, B’ TR
[ —Fs (] P, P i ko 5 S5 SR U AR kol 5 7
wh BN PM, WAL

(2) BB PM, W EE LB I i ARk
P BT ONREE S ARG PR 0K A Tk R AL R R
WIEAR AL , 550 4232 A7 I (8] AR AH 56, 0 15
G RN 2 FE Sl S AT TR BRI T R i, X S
T A0 6T I E XU ik 4 i 1 SR 4 v JE A
MRS Ie—30, 454 K3l A sk & 6 R
TE 2 RVE R, PM, o 33 5 BR 1] 1) 48 F A o
G0l G SR B RN, M5 G E RS A
SRR T TF TR B, e AR A B e, B 1T G A
Je FCve B ARG, {8 2 vk B SR 3 — o (L T 4R
NN AT SR E S

65r

50 100 150 200 250 300
Fif i) /s

B7 BAZHE.BREREHAPM,, RE

Fig.7 Particulate matter concentration at Xi’erqi and

Wangjingdong stations

2.3 XM

(1) B I X BRI PM, 5 5Tt e B2 52 i)

BT T b B B R R % X AR A
PM, o 5Tt e B AR M), 9 A e B — B 3 o
WL, FLARI ] # Sk BEAR 22 B/ . D RS
TR BE R, 20 Hr & i A R I, I 5 A A
A Kl R PAF IR, oA A = JE 15 8 H 235
7B g U 5 Y U A I T B 9 328 N 3 6 5 4 R Y
PM, § B 1 5 &, O PR AR AL Y [A] — , F 58
VA TR AN PM, 5 BRI



2026 4F55 2

AR A . R T A X e A R ) R 8 I B % 53 A 749

el 8 f 7w i o A M AT, K R S R
N PM, ; 6 ik B i 2 M A G (Pearson #H ¢ R 2L
J90.729,p fH K 0. 04<0.05) , K i & 5% KM
PM, 5 FUHEv B S N BRI IEAH G R, KR
S P10 o 5 R PN 2 A ) 2 (B, R R 1)
SN RN £ By el R s A NN SR T TR )
TR, RGN PM,  RIEREZ THRE, A
3G Bt S UR ) 1) S R IRz —

(2) ZEIR5 3 & U B AR S

Stk 5 5 RN PM, o R EFT 0T
PRI M350 5 1 T B A A — R B ) 25 e
% PG R 0 5 5 B AR I 2 5 B R —
PM, | RS 5 R PM, o iR S BT R L 43

100- . o
"
80-
T 60
&
S
S w0l ¥=0.025+14.76
®
20+ 4
- ‘.
0 : : : :
0 1000 2000 3000 4000

EWREK
8 BRMEEFEMEPM,, REXFE

Fig. 8 Relationship between passenger flow

and PM,  concentration

Mo BU4-B0 Ak 65 1763 5 155 B8 A s 1) BE PN, ()
B 10 s THAIIME,

FHEC ML RS B S54RI PM, 5 R G
MR B S R PM, 5 BRI 25 5%
o EERUE AR PM, TRV (185,45 wg/m’)
Ve TZERIPN (102, 89 pg/m?) , il 3k & PM, |
Jo v B 5 AR PM, o JoR VR R A AE B )
25, XSTEHT 5 & A S E4T TR, i
TARE A MM VE R PM, ; ik & #L
TEHEA R, SO RN PM,, o VR A SR,
M B3 & 2 SGE AT, 4R 505 65 R 25 5
BN,

(3) ARl 7 =k & 1T 5

g3 AN TR 2 b Ak il 45 A 4 Ik B 1 % g
P2, B 5% 36k B &% 3 0 I B XU i E TA/E H (R
H) Mgkl & 34T 0 B R o0 B sl 15 19 AS ) 38
WX U A 11X b & 0B R B R e A 2 4
FF7R. o R CE B PM, g AWk OB 3 (H
54.85 pg/m’ B EURIGIE A 48. 71 pg/m’, P
TESEIE R 28. 20 weg/m’, WFFTAR 38 2017 B4 41
W3l 5 SEI AR B AT B e 50 R 4 AN, SR
AR T B B TR E 0.1 42,

TEAE BN Y e hly 1, A% e 6] J2 75 77 76 AH
KAEIEAT AT, IR TR (/MRS 135, p 1H
/NT0.05) BT FNIRFR TG, AT R B 6 (AN [
B = sl B 11 5k G OB R BE AR AEAR DG

x4 ARAFEAX A ERENZIT
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