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City, this work explores the monthly, seasonal, and annual variation characteristics of atmospher-
ic particulate matter concentration based on the data of Alar City in 2021 from the Environmental
Air Quality Automatic Monitoring Station, and analyzes the relationship between atmospheric
particulate matter concentration and other pollutant concentrations and meteorological parame-
ters. The research results indicate that the atmospheric environment quality in Alar City is mainly
affected by particulate matter PM;o, with a relatively large proportion of annual pollution days.
The average annual mass concentration of particulate matter is relatively high, and the pollution
situation is still severe. The monthly average mass concentrations of PM;o and PM;; show two
peaks and one valley. The changes in atmospheric particulate matter concentration have obvious
seasonality, with the concentrations of PMo and PM; ;s ranking in the four seasons as follows:
spring > autumn > winter > summer. PM;o shows a highly significant positive correlation with SO,
a highly significant negative correlation with O3, and a significant positive correlation with NO-.
The relationship between PM; s and other pollutants is basically consistent with PM1o. PM1o shows
a significant negative correlation with wind speed, a highly significant negative correlation with
temperature and humidity, and a highly significant positive correlation with air pressure. PM; s
shows a highly significant negative correlation with wind speed and temperature, and a highly
significant positive correlation with air pressure. The results of this study can provide technical
reference for the environmental control of atmospheric particulate matter pollution in Alar City.
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1. 5|

TR, BEERESFAIPERE, A4S EEES AR, 3R 75 Y i 8 o™
By AMURIIAE R AT5 Yedd SR T 2SR S AWEERAL, 1 HLOKA 5 Gt ™ B ma s AR R, (R,
W KA IR R R 5| T4 2 AN RTINS R ER A B SRRE . &
FEREE. oA R NS NIRRT AR KSR EE SR IR R TS G A AR
KZER[2] [3] [4]o DRIE, W FEAS[RI T PR EE 2 R SRR I 15 i i, i LS A s 4. R4
S IR R, KA RS bR i iE . RIS SR A 0 HEM R 5] [6] [7].

B Rz R 7 IE 8 ) T4 A A kA, FEG B PO R SR R IRIE, 3T 2 AR BRI A SR, (RIS X
I R KSR A5 G R S M AN TE o JE TR0k, A S DRI R T 2021 4 30k 1 34458 25 < 12 B
0355 1) SR I AR T B, R G A TR R TR ASARLY PMyo F PM, s IRIE I H . ZRE A4
IR AE, R A H 5 HAR IS Y (NO,. SO, CO. 05). KESHZ KRBT, LI AZT KA
RIS JeBiia R R S % .

2. MBSRE
2.1. WARERHESL
BT /R T BT BT BT S S X B0, G R L, AR R TSI, SE R E A
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T4 80°30'% 81°58', JL &t 40°22' % 40°57" 2 1], Jm Wl s W iy KBl 14~ 7 B <00 o AW o e v AU UiRL 35°C
Wt B ARSI -28C. WEMD, £FDFH, SBEEEK, FHBFKEN 40.1~825 =X, FWHERE
1876.6~2558.9 %= >K[8] [9]. 2019 4F, Falhi/RiiHiX #(E A1 40.9 /1A, W EAFEERRIN 3.7 JiAN, K
9.9%, SEPIAEFEAE 309.5 1270, th EERK 4.4%. . 5B A UGG IE & A P R HL E A
W 42.4%. 21.8%7F1 35.8%. BilHi/R T oA MVEREAELL EAEIE K 26.0%

2.2. WHEHKIR

23/ B B AR G s ok B B R TR S SR B E s G . Forb, IS H A PMyo.
PMys. NO,. SO,. CO. O34t 61, KESH ANRE. Km. i wE. SEHL5 I,

2.3. D E

ARIIEF KT YN VLR S MEHE , @536 FH Microsoft Excel 2010, SPSS 25.0 %# 431 4K
i, 0BT R T A SR B AT T8 USRS, AT 1R R T 2021 AR A AR B A
FHEs SRJEHT T PMigs PMys HIHATS Re) LL R SR SE 2 RIAH G, X o S R S 80T
TERAERIASHT[10] [11]. Bz /R 17 2S5 S VAN bnifE Gt — K F B KPR 858 25 <5 & bR i (GB3095-2012)
ZbRUE, PMygs PMys H 255 Bk BE R AR 23 1) 150 pg/m®. 75 pg/m®. M4 % F K R T2 <R k)4
%, AWEARBOE 3. 4. 5 A NES, 6. 7. 8 A NEZ, 9. 10, 11 ARKE, 12, 1. 2 ANAZE.

PMyo BIG AT 7200 B SHERIE, 3 BTifiAR: 1H 2 PSS S 2 S R PR 2N AR, i JE I 5 HE
o, PMy UTIEESERR E, 2 B ST ER I TURR 1 PMyo HOEHRIN , B SR 2R A RE B SE IR, AR e e ool Bl T 3K
PMyo i S

PMas I BT 715K B ST 26305, AT AR: fE 7 M AR i S B SRR BN KRR, &0 JE 5 HE
i PMys UTHETEIRIE b, 4 B SRR IR 1 PMos BRI, B SFERIMIRe Bk, ARYE = iE it oy sk
i PM, 5 BB .

NO, WMt i R ke, s riif: 1HE s S AE Ryt it e, Sed st it
BRI ALES, HENRBEHEIT NO WSE, FHIH Ak 38 Tl S 1) NO, #5462 NO, A8l 73 1) NO
fHJ NOx i JE HEH, 22 THEA AT A5 H NO, IR .

SO, WMt ik AN R, i 1HE SRS S RGO Je s . BREatE, it
NP AT SO, MlsE JaHEH , it H a5 H SO, &k .

CO W43 T 7 15 SR IR A R AL MRS, iR EE I AR s R E i Boni il pE a8 5
BE A e (AR A RS 10 SN = 7R 47 CO I JEHEH, 2T 5t SO, i Bk ¥ .

O3 I T T i N AN, A HT e T2 IR ERE s S G Rl g2 . AR EE,
HBEN BN E MR AT O3 MIE J5HEH, ARMETHE kvl 153t SO, 2K FE .

3. ERah
31 FURIRIHESE S REBRBHE

Bl h7 /R T 2021 SR H S SR E RN G HE R 1 iR, SESSHEENE. B BEG. |
FEVG e, HRETD YR TG YL R A ) 6. 187, 80, 39. 16. 37 K, U AR REN 1.7%.
51.2%- 21.9%. 10.7%- 4.4%- 10.1%. 2021 SR F7 /R T 2= A0 ek DL R 3, R K3 A4 52.9%,
ARG PSR, Hpp g e EE S Y™ E T Y REON 92 K, 1A% 25.2%, Ei5geRN
47.1%.
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Table 1. Statistics of monthly air quality index category days in Alar City in 2021 (Unit: Days)
= 1. 2021 Fh/RT B AT SREEHAMNRE G (A X)
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Figure 1. Seasonal variation characteristics of air quality index categories in Alar City in 2021

B 1. 2021 SFRR/RTH = S BRERH AN N T ENIHE

3.2. KSFRIR BE RO E) 3R AL AHAE

3.2.1. FEEFHHE

BT iz 2K 7 2021 46 8 KSR PMuos PMops 5 BV BE B IR AE AN 42 2 T . E 4 2 W0, BT
IR 2021 4R JEE KA TBURY PMao T 57 J5 B9k P06 Hh — b BRUARL 1 R 80k L 16.99%, KUY
PMos F 357 5 B34k 348 ) — 20 vtk BRUAEL ) R o EEASA 0.27%: K UBIRL PMug. PM, s 4FF- 557 ik
VS SRS XS LA 4R P38 R FE PR E (PMo: 70 pg/m®s PMys: 35 pg/m®). DL EAMHTRI, BT /R iy
IR AR 5057 e B2 BURE) PMy BN, TS R M o He ok, UL 43 R BV B e, 75
YT B ARAR ™I
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Table 2. Mass concentration of PMyg and PM, 5 in Alar City in 2021 and the number of days it exceeds the standard
% 2. PRI/RT 2021 & PMy 1 PM, 5 IR 2R B R HBR R E

PMy, PM,s
H P R Rk L (ug/m®) 30 15
H P35 5 i o3 B9 B (ug/m®) 318 87
it 4 — ik P BB R H/d 62 1
SR SR (ng/m®) 123 36

T PSSR R FRAE(GB 3095-2012) ) H ) 20K IR E(PMyo: 150 pg/m®; PMyg: 75 pg/m®),
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K PMuo, PM, s O U (A0 HBLAE 3, GG LA 11 3, 4GB 7 F - 8k, i1 PM,5/PMyo
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Figure 2. Monthly average mass concentrations of PMy, and PM, 5 and monthly variation characteristics of PM,s/PMy, in
Alar City in 2021

[& 2. 2021 F£EFIHI/RT PMyos PMys B FEHIREIRE K& PM,s/PMy, B9 B ZEL4F1E

3.2.3. MFILLFFHE

BT /R T 2021 4 R SMURIY) PMyon PMys ST EIR R4, il 3 B, il 3 vk, &
ZERAMRAY) PMyg. PMys IZE T8 R B B demr,  HORONRKEEAIAZE, BRARHIER 3=, 2021 4 BERT
PR KA R RS REAEIIZSr 508 41, 28, 33 F1 18 K, HIHEW iZ i & Z M KR PMyos
PM_ 5 Ji 523 P 458 1 11 i[RI A] RE 2 52 B T ¥b AR KA MRS o B RLR T B Z 290 AR RA IR /b,  [FII BE
KERZ, MRABRAY) PMig. PM,os AR IIREIER, mTREE B RERAIR R R R . FRAZET
JOR SR P G N O] R 1 R LR HE UK SR R
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Figure 3. Quarterly variation characteristics of the seasonal average mass concentration of atmospheric particulate matter

PMjpand PM, in Alar City in 2021
3. 2021 FPHRLIRTTR SR PM1o. PM, s ZF 1R EIR B R ZS B2 28 (L4 E

3.3. RKEFAMSH b= SISRMBE XS

2021 4 FZRTHL /R TR SUBRIA) PMioy PMas (9 H P25 K 5 NO,. SO, CO Y H T4 i ik L,
LUK 5 O HiRK 8 /NI T 2 T Sk FEREAT B /R R AR SR 0 M, a0 M4 R e 3 o H13& 3w,

Table 3. Correlation analysis results between PM,, and PM, 5 and other air pollutants

T 3. PMy # PM, s SR = SISRMBIBR M D IRE RS

PMyq PM,5 SO, NO, 0, co
B IR A 1 0.846™ 0.194™ 0.153" -0.413" 0.024
PMo Sig. (W) 0.000 0.002 0.016 0.000 0.713
BRI ARRAE 0.846" 1 0.363" 0.272" -0.536" 0.247"
Pz Sig. (W) 0.000 0.000 0.000 0.000 0.000
B IR A 0.194™ 0.363" 1 0.108 -0.317" 0.053
>0 Sig. (WJE) 0.002 0.000 0.093 0.000 0.407
BRI ARRAE 0.153" 0.272" 0.108 1 -0.293" 0.368"
NO: Sig. (W) 0.016 0.000 0.093 0.000 0.000
B SRR A -0.413" -0.536" -0.317" -0.293" 1 -0.319"
o Sig. (WJE) 0.000 0.000 0.000 0.000 0.000
B IR A 0.024 0.247" 0.053 0.368" -0.319” 1
e Sig. (WE) 0.713 0.000 0.407 0.000 0.000
FE: TAE 0.01 HBIVUR), HSMEN R E
"AE 0.05 ZH(AUR), AHKMERE.
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KRR PMio A1 PMy s Z [ A7 FERR 225 IR S, BORIBARSRYE T 45 ROy 0.846; K UMTRIA PMy,
5 SO, fll O3 W5 [AEIRRAHIG, PMyg 5 SO, BRI AT RINIE, HAMEE MIEMSE, 1M PMy 5
Os B /R W& RO b, BAMEZ TR PMy 5 NO, BIRIMHICHE & RN IE, BAT B2 1A
Ko PMyps HIXPUM A5 R R IES PMy A B, AFMRE, PMys 5 CO Z AL EAT &3 (AR
Ve, BOREMAARME ST A ROy 0.247, BEAh, BETUKIL NO, 5 CO BARE & IEMG; O S5HAMrAT5 4
Poe) A ARG, U WIS Yk Pl T RE 2 4] O AR

34. REFRMESKRSEHIMEXSIHT

K 2021 4 FEBTRLR TR URRIY) PMagy PMys 1 H PR EIRBE S5 R . iR M U AR
I 5 R RSHGAT BURB IR RIED T, e K& 4 Pros. Bk 4 751, KR PMyo 5 KGE
SR AR, SR RPN TG, AR R IR IO, KUY PMos 5 R |
RN E TG, 5RREIINEE B, teah, RS KO RO IR R, SRR,
AR IR USSR S AUS RIEFR LA, USRS X R IR E . T
EI3HT, JE SRR UBRIA) PMyos PMas SRR BE 5 XUH AL 2 8] J T3t — 25 1 81 73 At 7

Table 4. Correlation analysis results of PM,, and PM, 5 and meteorological conditions

= 4. PMy F1 PM,s SSREMHHIEX M S EERE

PMy, PM; 5 LB L] IR wE SE
B IR AR S 1 0.846™ -0.152" 0.109 -0.320"  -0.193" 0.286™
PMo Sig. (W) 0.000 0.017 0.088 0.000 0.002 0.000
B IR AMHE A 0.846™ 1 -0.252" 0.107 -0.500" -0.050 0.405™
Pz Sig. (WJ2) 0.000 0.000 0.094 0.000 0.432 0.000
‘ BREMAZME  -0.152"  —0.2527 1 0.296™ 0.467" -0.103 -0.488"
P Sig. (W) 0.017 0.000 0.000 0.000 0.108 0.000
B R AR S 0.109 0.107 0.296™ 1 0.046 0.014 -0.082
e Sig. (WR) 0.088 0.094 0.000 0.473 0.824 0.199
. BREMEEPE  —0.320"  —0.500™ 0.467" 0.046 1 -0.418"  -0.835"
o Sig. (W) 0.000 0.000 0.000 0.473 0.000 0.000
FEORAEMERME —0.193™ -0.050 -0.103 0.014 -0.418" 1 0.296™
B
Sig. (WR) 0.002 0.432 0.108 0.824 0.000 0.000
B IR AME A 0.286™ 0.405™ -0.488" -0.082 -0.835" 0.296™ 1
Sk
Sig. (W) 0.000 0.000 0.000 0.199 0.000 0.000

T 0.01 HAHUR), MR
“AE 0.05 RIWR), AN .

it 3 2021 4 FE B 7% T K SUBORE ) PM o A PMgs 1T H T~ B3R FE 5 IR Al 2 8] 32547 1 FH e [ )
b, TS RIIE 4 A 5 Frs. A 4 AL ORAUBIRIY) PMigy PMys HTPEUREZ S XU 2 [] 2 3L
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Figure 4. Linear regression relationship between daily average mass concentration of atmospheric particulate matter PM,,
(a) and PM, 5 (b) and daily average wind speed in Alar City in 2021
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Figure 5. Linear regression relationship between daily average mass concentration of atmospheric particulate matter PM,,
(a) and PM, 5 (b) and daily average temperature in Alar City in 2021
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