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Abstract

In order to explore the exposure effects of typical air pollutants on the college student population
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in Chengdu City during outdoor exercise, this study, based on a survey of 203 college students who
were outdoor exercise enthusiasts, analysed the pollutant monitoring data of PM, 5, PM1o, O3 and
NO: from three representative air quality monitoring state-controlled stations in Chengdu City
(Junping Street Station, Jinbo Road Station and Jinquan Two Rivers Station) throughout the whole
year 2022. The data were used to analyse the temporal and spatial characteristics of their mass
concentrations; the numerical model of human respiratory exposure was used to study the respi-
ratory rate parameters of college students in Chengdu under different exercise intensities and the
temporal and spatial differences of the pollutant inhalation dose under heavy exercise intensities.
The results showed that PM; 5, PM1o and NO; were higher in spring and winter and lower in sum-
mer in the areas near the three stations, while 03 showed the characteristics of high in spring and
summer and low in autumn and winter; the concentrations of PM;5, PM1o and NO; were higher in
the morning hours and lower in the afternoon hours, while O3 was higher in the afternoon hours
and lower in the morning hours and after 22:00 p.m.; when people with the same characteristics
(gender and body weight) exercise with equal duration and intensity, the inhalation dose of PM; s,
PM and NO: in the morning is higher than that in the afternoon and evening, and the inhalation
dose of O3 in the afternoon is higher than that in the morning and evening; in order to effectively
reduce the impact of pollutants on human health, it is more appropriate to exercise in the evening
in the spring, and in the summer, exercise in the morning, while exercise in the afternoon is the
best choice in autumn and winter.
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smopthin (tH BARA e ETF) =R 7RIS 5y, BRI (PM2s AT PMyg). 3R
#(03). —HEHAE(NO,) . B (SO,) Fl— S AR(CO)o 2305 Yoo H AT — R HE ZEIRIG o] f, Xof A A fie
RERNZE G K e =5 22 AN J5 Tl AR R 50 [1] . F25 2D RN PM,s BUSE ARSI HLI IR LR W], 28R
T PMys iR ZIEE Mg 3, AMESHRIE A B BRE N R a4k, 10 HL 2 51 IR 28 G003 T i
RIE, EXFEMOME RS MERGTE: Lim S8[3]4EX 56 B B N R4 5 AR € JL R AE T2 1 5%
BRBT U AL, iR R X NI RS K — € e, I B ARG T O B 5 0o MBI« IR
RGP 1SRG RRIAET REAHDE: Zhu ZE[4]%F NO, S i R AH SR 78 i R 3 NO, ™ 5
PUFE NAKIIFIR 258, Chen Z8[SP0 HEAT 1 4= AR I 18] 5 51 2041 J5 I NO, 5 AT L ML B9 75 FRI B8
TIRBIEAR: SEE[6]EXT SO, B HE MR RGENT FLR W], MRIKIER) SO, 2AEN AR B, W
BRI ERELEE BAET; Chen S [7IEMIE — A AL 5 & H AL 3 2 18] RIS 7T &
BINLBN ZEMRRIAS 78 2R Be ™ A2 1K) CO o A 4RO L AE JR 8 A7 RO ) B/

REEE P REFE IR Z —, RARKAE SIS RE MG, LR RERAEZ2M, A
RSN, KRR R A R, 23R, ANEEIN EER, 52 BTG
YIrgsoni, fe AN — KA. BEXT RS AR RS2 B2 T g G PR B e S5 hl L, [ NSO — &
FUEAN T, FEBIAAET . FEH. @S5I PMys MMARRE KO ZEAT VR, &

DOI: 10.12677/0jns.2024.124077 668 e


https://doi.org/10.12677/ojns.2024.124077
http://creativecommons.org/licenses/by/4.0/

HipH &%

PLAZEN) PMys R AKCFREER: M[0]. IKSF[10]. 255 [11]5 AEH K 1 52 5 K< PMys X K2 AR 0T
WRAB Se R S pE DI RE S WPIRE MU RS2 EEAT BT T, KB PMys & R R SR FKT IO PR, (RN A
e 453475 0T i By B FRD PR A1 5 A S8 (2] B0 AL 5T R S A A AT By SR A 3 ke R P 5 A3 SR S M M 2 T 14
SERRRBATHIIC, KOUERFERIG, SR RGN, H R 2 RGO i RS ks S8
TRAKS R A 2 A 2 S e 2 i KRS FRE 78 b A B 3 N 28 005 e B e S PSRRI A R A R IEAE R, 38
o P EUIE T RE T .

FEBA BT, RO R IR % B B Ir) i A -7, (EEE X LS BIPIRAS R R5 gk
G SR AL o ASSCH BT T AR T RS2 AR AE S SIS B R o 52 B K S5 Y ) Bk i 5o
FEXT 203 fREEA AR IF B TR A AR b, 45 G RS TT P95 ek B A5 A8 (A H AR AL, BT 7T
AT AR A A RSB B AFIEEHRA N RIS RN B ZE R, T R R iash A
TR R R SR BV TR MR, e E R AEIEsh Z i & R EIe sttt 2% .

2. MREFHE
2.1. RMR

AW S LR T S AL AEAE A R, IEBURENE B TR R A AR MR A, @il 2k b
e 5 2 (1) 77 2 203 4308 3 Z AFE IS s AT N I T A . EIREREAR T, B L 48.8%, JLit 99
N 2otk 51.2%, 3tit 104 Ao fEXT G EE S REATSH G R 2], — R REsRk. Bz
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Figure 1. Distribution of state-controlled sites and university locations
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AT I TSR T P = A S0 A o U Rl R AR 0, 2 AT AT . Gt
R SRPT S, DAL= 57 2022 SEA4EH) PMysy PMigs Oy NO, 555 Y i I A L RlHEAT IR
ST, A i DA B RAR S Gy AR B U] 1 B J P L T B T G, AE T, A
PSR, RElE REUR BRI O DX 2 U IR s P i IR 77 £ Mk SR rp X, RSB 4R,
HEBARZFE, At R BRI Tl Gl DO 2 S R A G SR P IRt T AR T8 X, 2R3 A e,
RE KSR MR X A TG RIRG . Ml ™ 45 I8 (R B2 U B AR (AAT)) R e, &
ZLEMFEHRELIE PM2s. CO PMioy SOzv Osv NOp, RIEREZ 52 UM EFN IS 44

2.3. IR ESE

2.3.1. MAFIELAR
W N ) 2 PR AE 2 i 08 5 2 s B adE N N TN ()35 P i) &, 0 Rl 2 e LIS 40 T ) PR AR 48
[14]-[17].
W N B XA () B s :
Ey =, C.- IRdlt )

XA, E, NERSFA IR EINESEIIIBAF R (ng), Co AR (ng/m?), IR A NIE s [ id =
(m¥h), LA 2 5 BLRIEE AL (LI A, BIREEE I A (h)

2.3.2. BIGEESH
IR SR 2R (IR, mfhy (T E 7 5 A B DN Ry s OV R PR s R (] 19k ] AR g A A 025
AR N Re ARl Sk [18], WA(2) [19]:
IR=E-H-VQ 2

A H: HFESRAIREE MR, 0.05 LK) (BHEEREM LR 0.21 Likeal [18]); VQ: < %&E, 27
[19]; E: RRSIEZNREE T AR B Re EVHFEE, KI/min B KI/d. Hoat& WA (3) [19]:
E=BMR-N (3)
X BMR: JERRACHIER, AHY T PR R VR B s B /K, Kd/min B KJ/d: N: &33E 358K
THIRE R E SRR L, TTEN. RO IR RN FEE N S T Q2 [20], M. B
WGBS AR IS EAR D IS S A AR DG B K RE BV AR S 2 R BRI 2 1.2, 1.5, 4. 6
10 fi5[21].
BMR A 3 ok P A, (2 — M o T 32 EE AR A 507 75 - Schofield 2 3 HIE A Tl S R E 18~30
RN BRI 26 [22]; 18 % LRI 60 2 LA B AFE BMR SR Shizgal-Rosa 22 sUfli 5 [23]. &4F
W BLNHE BMR BTHE TR 1o PR Lot B A AC R 2 73 731 R F 63BW + 2896 #1 62BW + 2036 11 5.,

Table 1. Formula for calculating BMR in all age groups

%=1 BEKRBRAEBMRITEALAR

FE(Z) ik Ltk

<18 [24] 370 + 20H + 52BW — 25A 1873 + 13H + 39 BW — 18A
18~29 [22] 63BW + 2896 62BW + 2036
30~60 [22] 48BW + 3653 34BW + 3538

>61 [24] 370 + 20H + 52BW — 25A 1873 + 13H + 39 BW — 18A

W H—5&5, cm; BW——fKH, kg; A—F#, 2.

DOI: 10.12677/0jns.2024.124077 670 HREL


https://doi.org/10.12677/ojns.2024.124077

HipH &%

24. EERERY

RIS T 2012 42 R A (AR 2SS =R E(AQNH AR K E (A7) ) Hh BTl sE R 1% 2
SIRRAREI S BT R TR IR S SRR 5 255

TARERH(AQI), & EmMART A ERMMLENIEE: SR ESTREAQI), EHITG H
VIR SRESREG HEG Y, 2 AQI KT 50 B 1AQI fe K2 i5 Je[25]. AQI FREUR K =15
JLWfai Al R B — VRN 25 S5 G R s, T ok, 23005 Y™ 5, of N RBk A 3 [26] . AU =T E(AQI)
Jo = S0 AR B AQN I TH Lt =X (4) A X (B) ATz [25] :

AQI =max {IAQI,, I1AQl,,---, IAQI, } ()
IAQI, :%(CP—BHO) + 1AQI (5)

K@) O)F: IAQI NZSIENRE, n NIGRYITIH; 1AQle NS HIIH P =i ENEEL Ce
NGHIH P TR EE, BPyi N Co ML AYYS Gk FE IR A R ALAE, BPLo Y Cp ML IS AWK
FERRERIMRALAE, 1AQIw; 9 BPw X BRI TR 7 650, 1AQIL N BPLo X B2 TR 70 F6 4L

3. &ER5vHe
3.1 EEPEHFR

311 EERE

AHEFAE T B RIS A E5E B M ARG, RAHE RSN E RSO 4 N (InE 2): AR
B NARRFIES B (P« £E6%); ARIRZEAE N QW BN sh R, AFRZEEANHE - RNEA NS
ENIEENIN B AFRIREEAE N = NSNS SR K s s 1] . AR R G R AR 2 O 2 ik, [F]
—hEE RS 52 MIE A IR LR 2NN W2 MR E AR R BLE A 100%HE I . IR ]
TR HERTE MBS, BRI B N R E PIAL, IFRIES A 22 R B 5 S L L.

Table 2. Status of questionnaire survey

2. EERFERER

EES el ANH i B
BE 59 29.00%
FHMEB R R 156 76.80%
HIE 64 31.50%
4 R KEAT 148 72.90%
EZ IR 5 RRELLF 43 21.20%
TLiZ3) 12 5.90%
6:00~12:00 21 10.30%
BB AL 12:00~18:00 53 26.10%
18:00~23:00 167 82.20%
1h B 97 47.80%
BRI B[R] 1h~2h 88 43.30%
2h PLE 18 8.90%
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3.1.2. BEEhAH

WELERER, BINESHRB G NRE, FEMER, BEEHEE RS EEEsh (k. 2LBR) G
FEAEY, & NS 30% Ay, H LSS L = TR S s I EEIES(NER. P, REERANHEEK)
R, 204 76.8%, HEMWMLZMXN T2ah)kEH LR EER. 56 LRGSR, BIE 232 TAE
THE I 206 508 2h R ST FE KL N R AR % 1) 5.33 fif .

3.1.3. BEBhATE

M= AN S PR AN, A SNE BN E] 2 B N AR TS R Fe K-, it
T T i R XS VAT AR I [27 ] ARG E 1 (ST S RiE S A ad (i R BRI iR 2], s
NEE B AT 2570 150 min HEEGRE A RIEs) . ARG E B I MEET, EE ARSI Rissh, ik
P53 300 min HH SR L A RIEBN[28] . XK SR LGS S [T P BUES 2], KPRz
R L1 h, g5G—HIsshiRifgeil, [8] 72.9% KA ER B 4 h DUR, 21.2% K408
ZIFIAIAEILE] 5 h L L. BFFLRM], KEAERT B SO (a5, (HAISZ IR R B di R AR,
BZHIRAEAE A I AT R R T IE8h[29]. B, O 79 B I REIRE, BIURS AR
AT B d i 1] AR S8 44 7 480 o
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Figure 2. Seasonal variation in pollutant concentration
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Vel 2 SO 1 BSGHS TT =A ERT 428 0l s P Al < T B 0 A < S P T sl B U X3t 28475 ) PM 54 PMgo
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ZEPHE, X510 R [30]WT 7T HIZR AT PMys Al PMyo W ARALARAEARE], AT g2t T Rl i Ho kb 7%
b, R B0 M R S A A ORI AT B =0 PMys (1 H 299K B AR AL T I 7 17.78~143.70 pg/m® 2.
], RS A S R — AR (35 ng/m) IR ELY 48.49%; PMy, It H $9Uk B 7 7.38~173.28 pg/m® 2 [i],
A PR AT R bR (50 ng/mP) iR %Y 53.97%.

WK 2 fios, O3 RMHEEFR . TR S, XFERHT O MARZEDEI. RIESE
PEPRIZ B2 [31]. O3 I H IR AE 3.08~157.27 pg/m® 2 [a], FHH R (AES SR ERE) H
B K 8 /NI 1 — 2k i FRAEL (100 pg/m3) AR H 5 EE Ry 14.25%. NO, kB 2RI HIHE A Zm . BHKEK
(I s, IRFEEAR AT BEIAE 19.71~42.21 pg/m® Z ], ¥REFEMT GRS SR EIRME) 24 /Ny —
2%k 7 FRAE (80 pg/m?).

3.3. iSRIREHTH

ASHIE 0 P ity s BT DX 5 G PMosy PMigs Os NO, IR FE H ARAK A Bt in 1] 3~6.

M 3 A, PMys ik HAM R R ET 2. WA FRE, =AuSE. 5. 4
ZZEM) PMys WREERAR B ILH “ s 1) HARMGARRAE,  HIGET AR EE /8 8:00~10:00 28], HZAE
/T 14:00~16:00 B =y W B[R] B, PMys ¥R B R UCHS I THEA S, T BH R PM, 5 W JE 52 S5 I8 17 L 55 A28
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Figure 3. Diurnal variation of PM, 5 concentration
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PHANE BB 18] 93591 4 R 4 16:00~18:00 Al = 4:00~6:00.
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Figure 4. Diurnal variation of PM,, concentration
4.PMy iREE BT

LS BTEL, AN A O kB HARAL I H B A “ Bl sy B0 ol T AR O5 164K
FRNELSS, H O35 NO NG O AWk i+, PRIt B4 H H 2 /T O W R, #E5 | 8:00 iXF|
BARAE,  Ferb S ol A 0 O3 WS WA T HAR W3t o, FEATHIABIBARAE N 27.36 pg/m®. H I 8:00 2
Jii s BEEKPHFES AW SR, Oz WREFMEAN EF, 2 F7F 16:00 IAZ|IE(H. 16:00 2 J5 BT H &
X BHEE S AT, O M BE B M AR . =N m 4 S P TRT oty 15 1) O Y FE B A 1y T- oA b 1, fEE =R
EB B E N 172.68 pg/m®, FBESE T & R PTAT u IG I AR AR A B, AR B SRR, WEORREI A LIS
KP(BVOCs) =it O 4 K[32].

M6 FTCAE H, = AN MIE 2T NO, R FE REC I XA 1 H AR RFAE, 5 NIEAE 5531
HILAE 8:00~10:00 1 23:00 ity , WM4HE 5l BLAE 4:00~6:00 Al 14:00~16:00, FUEAA H LN [A] 5 K
e U S PR B TRD ARG 2, T b 7F 10:00 3 /5, NO, WKFEAWIFEAIC, 2 F4- 16:00 A A ERIHRANME, X5HK
A EAFEE A SORBRAR AR O, 1 A E AT e (1505 G iR A R A48, (7] il 25 K PR 4R 5 3
5, NO, YA B8 /N33] [34]. MM RSB RZR NS, FIL{Er - 18:00 £ 4 FF16,
NO, FIH B SUFEAW Ty, T b 23:00 FRRIAEIE(A . FZE=/NRIAT NO, AR (IR A . K.
A =R, FERINERM LIRE ETHERR, Mg, AP, &R =k 18:00~23:00
6] NO, W J¥ (AR A A1 7 ) /9 34.88 pg/m®, 33.03 pg/m®, 24.44 pg/m®.
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3.4. ISEPBNIE
3.4.1. MREESH

P % R P N AR e ARl SRy [18], i 1.3.2 i AR THE, iRt EHFERHARXE)EHH,
BMR G T 0 RSBt , KA Schofield 23X, BI 5 ¥4E A1 201453 71 R FH 63BW + 2896 H1 62BW + 2036
THEL . A8 B BRIE Bl P B S Bl B35 S RO EE A S B Re B RE 4 I 20 N B B R 1.2,
1.5, 4. 6 110 fi5[21]. HERARN, XOARFEAREANEE, THE HAEZ 358 KRR R a5 3 fis.

Table 3. Respiratory rates at different exercise levels in different populations (IR, m*/h)

% 3. FEIABETRRIZEENEE THPFILEZE (IR, m¥h)

P51 BW (kg) IR (44) IR (51%) IR (%) IR (%) IR (1% E)
45 0.39 0.48 1.29 1.93 3.22
50 0.41 0.51 1.36 2.04 3.4
55 0.43 0.54 1.43 2.15 3.58
60 0.45 0.56 1.5 2.25 3.76

& 65 0.47 0.59 1.57 2.36 3.93
70 0.49 0.62 1.64 2.47 411
75 0.51 0.64 1.71 2.57 4.29
80 0.54 0.67 1.79 2.68 4.46
45 0.33 0.41 1.09 1.63 2.71
50 0.35 0.43 1.16 1.73 2.89
55 0.37 0.46 1.23 1.84 3.06
60 0.39 0.49 1.3 1.94 3.24

= 65 0.41 0.51 1.36 2.05 3.41
70 0.43 0.54 1.43 2.15 3.59
75 0.45 0.56 1.5 2.26 3.76
80 0.47 0.59 1.57 2.36 3.94

M3 3 R A4S, 0 TAH RR BN R 2 B AR AT AR Rl s, BB mpmias s T k. i
B5R FLR e, R R AR Y 55 e AR AR REAT A (RS Bl I R s R A OR, AR A TS B 5 A A
HREAA TR X T FE LA R R B B 22 A A AT A FIZ B, Jeah R iy, IPIRE AR A4
BWAES . A RES) . BTSSR E AR S S K RE R AR AL NSRRI R 1.2, 1.5, 4,
6 M1 10 f5[21], BUERGOESD PR G Eh . EAK I SR A4 i 2 i IR 3 2R 5 3 24 D A A I
MR 1.25. 3.33. 5. 8.33 . X T FENEAAFAE AL BT FZ BN, AR E i, PR R
TR o 5 22 A R ) Y WP G Rt D S 2, HLE 5 9 PR v Y P 2R 2 (R o AR A 7 17 25 A 4R 2
MIFERR A H W ISsh hE s M, TH5AS S BUS SRR R A5 4 .
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Table 4. Respiratory rates in different populations under different types of exercise (IR, m%/h)
% 4. FEABEREIEHEE THIEILEZE (IR, m¥h)

HAY
4531 BW
ek P JEEK HExk [FSS BEEEE2R 18 o Fe Rk
45 1.93 1.93 1.93 1.29 1.29 1.29 1.29 0.48
50 2.04 2.04 2.04 1.36 1.36 1.36 1.36 0.51
55 2.15 2.15 2.15 1.43 1.43 1.43 1.43 0.54
60 2.25 2.25 2.25 1.5 15 15 1.5 0.56
g 65 2.36 2.36 2.36 1.57 1.57 1.57 1.57 0.59
70 2.47 2.47 2.47 1.64 1.64 1.64 1.64 0.62
75 2.57 2.57 2.57 1.71 1.71 1.71 1.71 0.64
80 2.68 2.68 2.68 1.79 1.79 1.79 1.79 0.67
45 1.63 1.63 1.63 1.09 1.09 1.09 1.09 0.41
50 1.73 1.73 1.73 1.16 1.16 1.16 1.16 0.43
55 1.84 1.84 1.84 1.23 1.23 1.23 1.23 0.46
60 1.94 1.94 1.94 1.3 1.3 1.3 1.3 0.49
“ 65 2.05 2.05 2.05 1.36 1.36 1.36 1.36 0.51
70 2.15 2.15 2.15 1.43 1.43 1.43 1.43 0.54
75 2.26 2.26 2.26 1.5 15 15 1.5 0.56
80 2.36 2.36 2.36 1.57 1.57 1.57 1.57 0.59

AFEZBES A RIS SR, SEREROVEEIEZ), WER. 12, PIEER, SO b EZEs), ek,
PREE. EEROVHEEIZZ)[35] [36]. MHFZEN L K FFIRE A KBUHE, WER. 125 SHBER, HEERSEE
IBAANGERR, PRI, R EREE RIS 3 (I PIRGE R0p AN SE B R IS B I ISR AR ) 2,67 4 . fE
PAEAFSEM s b, AT S R BRSR R B i (PR R ]/ T Hpd iz g, AT IRk, i, 2
BRAE RIS BN NGRS R oK. EEATHFIE S, AR R RN T RGE R S A, HisshsakE
BRAIG, 55 2 A AR T R ZE (S

3.4.2. RAFIE

TR = AN f /NP2 B S, AR A 30() T R AR A AR AR = M B X S RIS
Bt AT S AMS B & 2805 YT . ARYE 2.0 T S A R, AHT SRR T 28 B GE Bh i )
1.1 h VRN R e A IS S R AE AT T o MR v [ PR S5 3 7 15 L 1 o ) N 2048 00 PR R S O R S
EAE[19], AN IR E 2 IR BPU )18 3 T N AR 51 AR 3% 20 26 A1 R B RPISGH 2248 32.1 L/min,
THHEAE R A% 5 F1E 6 Fior,
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Table 5. Inhalation of PM, 5 and PMy, at different times of the day in different sports areas (ug)
7= 5. NEIEEHNXIEAREIRTEE PM, s F1 PMyo IRAFIE (ug)

PM; 5 PMyo
Xs F
06:00~08:00 16:00~18:00 18:00~20:00  06:00~08:00  16:00~18:00  18:00~20:00

& 81.49 61.15 61.70 135.54 119.30 120.93
=) 54.95 50.07 49.60 85.36 88.79 83.96

S
% 83.01 78.43 81.00 119.50 123.43 130.62
&S 120.25 105.54 111.07 159.27 151.70 155.59
% 112.46 66.25 68.66 165.29 112.33 121.63
=) 64.27 61.30 58.85 94.05 93.60 89.08

HTH
% 97.01 82.53 89.26 124.98 120.81 129.76
&S 143.88 116.68 118.81 178.11 154.56 160.10
% 90.20 65.49 65.29 131.92 109.35 112.07
=) 64.14 51.50 49.36 86.44 85.10 80.80

e
% 82.92 76.71 87.28 122.59 127.91 139.00
&S 124.96 110.64 116.04 166.39 153.12 160.03

Table 6. Inhalation of O3 and NO, at different times of the day in different sports areas (ug)
7 6. TEIEFNXIFAFEETEE O3 F1 NO, IRAFIE (1g)

03 NOZ
DX 35 A
06:00~08:00 16:00~18:00 18:00~20:00  06:00~08:00  16:00~18:00  18:00~20:00
H 69.23 269.74 246.74 90.44 42.28 50.32
-l 69.91 352.92 319.37 75.37 31.98 35.66
A
% 49.04 160.66 129.96 57.07 49.16 61.45
&S 37.18 103.25 85.75 68.70 66.30 76.35
H 81.62 277.10 258.34 89.84 48.23 58.85
-l 110.45 367.25 337.26 54.97 33.45 38.84
BT
K 63.98 178.67 155.80 59.04 54.85 65.94
ZS 44.62 113.34 96.40 80.78 80.02 91.60
H 69.37 290.19 268.40 63.16 32.37 39.38
-l 78.72 366.79 334.75 46.03 21.59 26.25
SR
K 48.48 177.32 134.46 50.25 46.76 63.62
ZS 48.80 113.82 91.56 63.77 64.46 78.34
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SERR, AHIE XA [F1E B BTG RN 22 7 R o 6 TS G PMs TR &, 419
P PRI G SR I = ANIE B KRR . B A KB L R [(104.02 + 21.07) pg] > #: 1[(88.79
+ 20.80) pg] > T/F[(84.83 + 19.72) png] i, EE TR NF/Z[(61.12 + 4.36) pg] > T/F[(54.29 +
4.99) ug] > W 1[(52.60 + 4.42) pg], HHEFHEERFRIZS) PMys MAFEZ T 18301 1.697 £, £
W 32511 1.638 £iF; Xt Ti5 444 PMyg, = AN X IR & F 45 I H /R [(156.09 + 16.79) ng] > M F[(138.39
+20.47) pg] > FA[(133.39 + 19.97) gl MHF AL, HEEMIRINE 1[(133.13 £ 4.17) pg] > FF[(124.05 +
2.93) ug] > F/R[(122.36 + 2.24) pg], BFEARLIMB IR ER: X TS5 O =AXIAEN LI N
TF[(230.92 + 97.24) pg] > M E[(204.90 + 94.84) pg] > F/2[(64.29 + 19.50) pg], H&E. EMEERT N
B, HAPSiEgE =T TiEshn O WMAFIRZ R RIZF)N 5.046 fi5. &M FiZ3hi 1.105 f5; X Fi5
I NO,, MAKRI . BZRE[(69.97 + 16.77) pg] > M F[(41.55 + 10.46) pg] > F4-[(34.98 + 8.43)
ngl, . A&ZMg E[(72.88 + 10.46) pg] > F/R[(63.27 £9.68) pg] > F4-[(60.26 + 11.40) pg], H 41
HERRIZHWMANFERL N TI8301 2.356 5. &M Figzhr 2.113 f%.

ANTR] DX 35 ] — I B FR 75 e RN TR 22 S B S o 0 B AR R B 5 e N TR 3 A m S, BT A
[ PMy5+ PMyo A1 O W8N\ T 5 M {F 40 91 950 4 1R v 22.94% . 12.56%- 33.42%, 43 )5 4 SR ¥ 71 15.29%
10.86%. 22.54%, X TIZE B NO, FI A&, S 1% 7 il T8 P45 8.73%. S R 1.43%. X}
FFFBE, B PMys WAFIEIIE & T 4185 10.69%. &R 7.37%, £ 1EE PMyo A&
fE = T P45 0.40%- R PR VAT 1.63%, 538 P VAT O3 Al NO, BRI 34 40 il i T4 1 % 6.91%..15.03%,
SR 1.26%-+11.02% . X T LI B, P PMas+ PMiyg A1 Og W NGRS 70 73 i T4 2% 10.61%
1.93%. 8.44%, = T4 R 5.53%. 1.76%. 2.25%, fijiZHf Bt NO, N7 518 £E F b s 1
S 17.17%. B T4 13.37%.

3.5. IAQI ZE{LEHE

AR A 2 (5) T H AT 7 2022 AR B4R & TS A 1AQL,  Hok H AR & 7 s HHIE 7wl 51,
FCER T 2022 AENTE R ) 1AQI K Z AT 150 BA, H CO. SO, Mi5 44 1AQI 3K T 50, #Am
AN i8. 13 7 FiR, B2 O3 AE ZT5 3 KRB HF B REUN 47.83%, H N PMas Al PMyg, 73
A AT BRI 17.39% 11.96%: K 2= O 1 IAQI B3 = T A5 44, RIE 5Ll O3 N,
i LLIA 84.78%; RKZ= 2515 A Fin o5 LE B K /N9 PMys > O3 > PMyg > NO,, PMys 9 1 B3 M) R B %
5N 36.26%, O3 A E EI5 YW R tEoA 16.48%, HAAWRNS YMIAT 5 KRB L 10%; 4Z PM,s
FTPMyo 117 TAQI E B & i T IR IS Je ¥, 1 BS54 8 PM,s MR B %, (5 L 68.89%, i/ R4L
FUUN PMy 55, A 10.00%, HATEE 05354,

Table 7. The number of days and proportion of each pollutant as the primary pollutant

R BIBREMEAE RS RINRB R S

PM, s PMyq Os NO,
j%‘%:’ﬁ‘ 2] M 2] M2
S i Ll P L RH i Ll P L
% 16 17.39% 11 11.96% 44 47.83% 1 1.09%
"2 1 1.09% 0 0.00% 78 84.78% 0 0.00%
* 33 36.26% 7 7.69% 15 16.48% 1 1.10%
% 62 68.89% 9 10.00% 0 0.00% 0 0.00%
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Figure 7. Daily change of pollutant IAQI for 2022
7.2022 FiTHA 1AQI ZFHT L

3.6. IERMMAFIES 1AQI

WRHE 2 RORANE TG G AT EARE) 24 /NP2 —JaREIRIE, DL R ST5 ReWfE
BEPRAE IR NS 8, THE S B2 PM, s PMyo. O3 NO, IR N Il &2 2 {H 431 4 74.83 ng,
106.89 pg, 213.79 pug, 171.03 pgo K =l il & TG RM RN R ME 5 _EIR S5 HAF 25155 % 10
TS RMHIR NG B ZE(E I35 8 FR(NO, I A B IEIIR T HSHME, SAMiR). mEEER
TR NARZ TG R R, IEEMOR, FRoR AR5 e B Ee soma iR, B (R A

Table 8. Inhaled dose difference of each pollutant

8. BIUSRMBIRAFIEEE

PM, ¢ PMyo 0,
(X 35 T

iR T g BiR T i B T ik

£ +19.89 1053 -961  +37.36 +6.77  +11.32 -140.38 +65.22  +44.04

g -13.71 —2054 2222 -18.28 -17.73 2228 -127.43 +14853 +116.67

182 It = b

% +12.82  +4.40  +11.02 +1546 +17.16 +26.23 -159.95 4157 -73.71

£ +54.87 +36.13  +40.48 +61.03 +46.23 +51.68 —170.25 -103.65 -122.55
W 2. 6:00~8:00, F4F: 16:00~18:00, i F: 18:00~20:00; “+” : WAFEWE=TTSHME, “-7 : RZ.

i F 7 ORIEE 8 TIAN, #RZE PMas. PMyg MR NG ZE (A NI B AIK, MR Bikz s Og IR A&
ZHFR R B AR, MRk, BTHEEEESREY S KN O3 > PMys > PMy, NIFIE FE{Kizs)id
32 2] O3v PMys. PMyo TGS, HIIGHM HIS3ECNEH . 23 PMys. PMyy = MBI
FIRSFIEINET S HE, O3 MR AFI & ZMH R = BRI, HERRMAFI RS H MK 12743 ng, HTE
FHEGRYILL O NE, NEMMEIKE SR O ikt Mg, BENREERERREZH. &
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7 PMys AT B ZAE TN BURAK, (U@ T2%1E 4.4 ng, PMy AR Z RN BURAL, T
FIRZ s 159 O3 K =AM BUIRAFIEAE AT S EE, BT KT PMos 275 R R
i bR, PRI IR S kTS PMy s R S B e s AR, BRI d TP I BUz sl et . Z7F PMas.
PMio MR AT ZE A T /P I BURAK, O 2 =AM BRI B ES T HMAG RS 5, HAF
I E G R LL PMos A1 PMyg AT, BN 475 PMas. PMyo X ARG, B3 4 Big 2))
BOVEE . Y5 LR A 2IAFZT— RN IE AT BAME) N Bk 9 B .

Table 9. The appropriate time of day for exercise in different seasons

F 9. FAEFTH—RHDEEESHHIATER

B3 X 45, BIET BE T I
H J
=] J
R = 4h
% J
% J
4, &g

AW FUARYE 2022 FF BCAS T = AN 2S00 52 0t TS e I MBS, A3t PMys. PMygs Oss
NO, VU Ty e i ik JE 2= 84 5 HAR AR s B8 0 e AR I8 34T 9 SRR E R A 45 R, R
FH N AR Wl 5 3 (A 7R 1 B Rl T e B A A B P IS S5 B R TS YN &, IR4E & Bidys 4
P VAQI AL RFIEAT AN [RI 2B 1T — R N & BB B . AU 450 0 T -

1) MRS ) XA [F) 75 G ik FE I BT AR AR AE B 52, PMys FI PMo IR B B R R AR > HF >
KZE > HZEPRHE, L H B AU — bR HE R E B A AR 48.49%. 53.97%; O,
RIWNFEE TR ATC, HHEIREED Hi K 8 /N T3 —Zik FERRE M R E0E /s NO, K
ERINELATE® BRERK, SFEET RS0 & — S

2) {59 PMys. PMyg. Os. NO, [ HAb 22 7 B35, REUAT /0o “ RS T Fl « Ll B
KR W2, V5P PMys. PMyo 7E_E4- 8:00~10:00 2 [k BE# v, #E T 2F 14:00~18:00 22 [A] Kk FE A5 Ak«
O3 7E T2 14:00~18:00 2 [A] 4k FE #5 vai , 75 B2 6:00~8:00 FHH I 22:00 22 J5 W A% s NO, £F I - 8:00~10:00
Z AR | 22:00 Z SRR, fE FF 14:00~16:00 2 [HJ 8IS

3) A X AN FIZ B I B S SN B Z R R, PMys A FIRAER . K. 210 REE
PHER > B b > PR, EEFENRICIER > N5 > B PM MRAFEESR. LT
BOHRR > B > NERR S, KEMNRINE FiRs, EFELHEZER; O FIMAFI RN E
WRTF > BE > BE NO,MIMANER., EFaARIANERE > B E > T, K AFNERN
N > BR > R

4) BFEHEFLEY) G N O3 > PMys > PMyg, NEIN FHGZE S FEH 52 5] Oz PMys. PMyg 75 4%
SN, RPN FIEABONEE  BEEESEYILL O3 NE, NH ML O 5 85 6F N RE R 5,
HENREIEFRRRIZES; K AFEEERYEEN PMys, NG PMys ik 5 5 75 52 m AR (i 5,
R KGN BUE s .

AWK A TR 28 T8 R 2 ST 2O AR 17 A 2 AR 18 AT N S BRFAE AT T B8, IR
N, K S R AT 285 S 5 [ 4 3l it (9095 Qe s DU BHE AR 5, | mi b iR 7 il T i AR 2 AR AE = 4
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BN RE PRI R RS DL, TT IR R s N TS R R B S A R SO PR 1 ikt v
H RIS B U E MR s shif it 7 2% . WAh, KB ARG 55 B 5 SRR B, IR s B IR i)
RIS, SRR S Gt N AAAE REFT 52 o
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