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Abstract

Based on the air quality index (AQI) and the corresponding weather elements in the winter of
2020 in Harbin City, this paper elaborates on the trend of AQI and its relationship with the weath-
er elements using correlation and regression analyses. The results show that the overall air quali-
ty in Harbin City in the winter of 2020 showed a downward and then upward trend, from the
perspective of the month, the air pollution in January is the most serious, and the distribution of
the AQI is more dispersed, and the overall ups and downs are obvious; the AQI in February and
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December declined greatly, and the air condition improved significantly, and the stability is high.
In terms of the weekly cycle, there is a certain weekend effect on air quality in Harbin, with AQIs
on Saturdays and Sundays significantly higher compared to weekdays. The results of correlation
analysis show that the average relative humidity is significantly positively correlated with the AQI,
the average wind speed and the average air temperature are significantly negatively correlated
with the AQI, and there is no significant correlation between the barometric pressure and the AQI.
From the regression analysis results, it can be seen that pollutants and wind speed are negatively
correlated and less affected by air temperature, humidity and barometric pressure.
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1. 518

AR, PEREE AT mE R, WAL RE AW,  AATTE B A 0% R A 7= 3 Bl RE 4 ) K
G RA, RAAEE R H & H . KAV RAMUSE TN MR, 2w AR A, R X R
& o W FRRIIAE TS IR HEBOE R R E 25 AR, ARFAT AR £ AR, RIRAT 78 2 U
BEHRAEREMRREXER.

AR EIRE(AIr Quality Index, AQI) A K e B iR — MU X S S &, FUEB AR IZHIX =5
TR, TR RIS T 1) 2 R, INERAT AT B N A 2 S R S SR AR
(RAH SCHIE FUREAT BRI S0 S AR A IR s i 28 OC BRI [1] s A JRIR S 4 B 9T 1 10 42 [A]
Jbnt. REMARE =X S IRERS AQI BIAH I I L X 22 7, 25 & SR BE AU AR5 J
FOOHG BORVL B s g TN [2]: F = B A0 5 AE 2016 | 2018 4F 1R SA I 2 U BT 7
M, R I EE AR A 3 ZER SR FON AR [3]s RS SR ARG /RIE T 2014 4E3] 2016 - AQI
Bi 55 B R WS B DUE MR E IR LS R [4] . EIRF IR 7R RI5 35 KRR ERM%
F, SR CAZRFE A 9T ROBERTIN T8 9 AQI FIAH SG A ATt ST I itk = o DRI AR SCHE 2 BT SE A 26t |, 23
BT 2020 AERG/RIETT A Z R AQI #dls, R/n AL A, M H AQI S RAER LM KR, L
HH R JR I T A 2R R AUTS Gevh BRER AR S 4 .

2. 5 HE
2.1. MREHR

W IRVETH (44°04'~46°40'N, 125°42'~130°10'E) AR B E e m A &, Mk B R 63, e iRy Kbt
PSR, R, XF=FEAEKE]. EEHYEEREN 25T, BRKEE, XFER, e
B, BEKED, EHBEENESE 11 AR IRE 1 H[6]. 2020 FM/RIETAFESZEHEUT: P
KIRLIN-14.6°C; “FHISIEZ N 100.68 KPa; P XIEZI AN 2.4 mis. “FHIFNHE LN 71.46%.

2.2. WIBKIE

AR E SRV A8 WA IR T A A WA A AR 2020 4F 12 A, 2021 4E 1 A, 2 BRES R ER
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¥, BREPEN 90 K. WGRET SRR EREULHHE L P ERE AQI. PM,s. PMy,. CO. NO, 1 SO,
NI AT RSB IR T R SG HA A NG RV T 2020 4428 K 80 e A 3 H I A0 R =0
W, SERGE . SFRR,  SEIARRHE AR R

23. MIRF*E

AR AQI HE 7T LU B 2020 -4 ZRIG /R I 5 SR /KT, AT EUE TG 73 6 145
P VTR EIRE IR AR AES R GB 3095-2012 (A4 EARME) 0 Jbrik. BRI
FRAE N2 1 FoR[7].

Table 1. Classification of AQI

= 1. AQI E4&X14y
AQI HUfE v [l AQI 45 AQI 5
0~50 1% it
51~100 11%% K
101~150 11644 B
151~200 V¥ S
201~300 V& Y
>300 VIZK 1 E G Y
2.3.1. X

RAERNTG RN R BAAEZEMEH . AR ES RAEREPLR, &R
4 TRAEZ: PHSdn PEARRE . P RGERE SRS 2 R R AR SR AT A, A
FI BRI R EEAT Y AQI 5 R EEAR A OGN, G PR AR IE A7 S R /N A 2 ] FR A SRk
A PAENIEN 2HLEM XK, Hb3 P <0.05, WA W 2IEF MG, P<0.01, N2EIHEEIEH
Ky RZEBIGATR. BF TN G TAHE .

2.3.2. @A

KR ENA M5, @5 AQI 5 5% KA T 2 2 I8 ) [m] VAR TR SR 1l Ihir 44 RSB % AQI I SEIAFE .
HTFRAERNER L B2 BE BEMKR R, KIEEAT B arks 2 3T I 700, 3RE
N i AT R AR AR R ST

—JCER A [l AR T [ B AR S5 R A -

Y =ax+b (1)

A x ARG YR, yARE AQI Bl a Fl b AL R T FEILA R 2L
3. &R5118
3.1. AQI 8%

$ 2020 FEIERIETAEE S R EWESIRE 1 709, 153 2020 FM5 /RIET A FA R F TS
R LLB AT . 2020 £ERG/RIETH A FILE 9 RESREBSH NN, TR BNRMWREHR L, il 48
R S FEAE H Y 53.3%. 4% AQI < 100 Mik B [F 5 2 [ i/ H ¥ - Jbnife, ) 2020 FME/RIETT 42
A 53 KIAFbRE B 1) 63.3% . A BN ETGIIE 26 K, HASFEALH M 28.8%, TG 4L,
BEEGY RN 4 KA 3K, 5 4.4%F1 3.3%. ZHM/RIET 2019 F4 TS aEHEdE, 2020 5
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2019 SR B A AT AR LR IAA K, v o B 5 G B AR LS N 4 R, ISR RECEAAAE,
BARARAEE T PR, GBS R, RYE 2020 AF 4 S R AE 15 & H 2 SR B ECF S80I 4
w2, 1 A4 AQI H5 ¥Rk iy 197.4 ug/m® AR h V5 Y2 i, HoF 40 22 % ko 59.9, B
FEEER, Ul 1 A ERZE, B 2MARSHSIRES AR LU0 12 Ak 2 At
AQI 54 84.7 ug/m® f1 82.1 ugim®, “F¥J AQI & T K25, “FI4extmzE 2 5 24.6 1 19.2, 5 AiiR
SUARRTE . B 2 AR SURERRECNREE FRE, G etk B B .

2020 FAZEIGRIET AQI FAZMLAHEINZ 2 Fin: 4 AQI % B REUA Ny 7 KA —2 A, M
JA 2 AQI 2 R A%, MEEE = NE A &IK AQI A 107.64 ug/m®, Itj5 AQI 4TI, FH=ZSME
FEROL B (E 149.25 ugim®. I AQI Bt bruE 2 al &, . FINAUE H AR R BRI M B L F
TR EE A AR S, RRE R . B L R T DA Y, AR AR H A RIS S (b Lk 4 1
SEAE R S BURE R A HROE 2 ) 0 AU E A B R U .

Table 2. Weekly variation characteristics of AQI
= 2. AQI BT 1L4HIE

A F- 118 (ug/m®) PRk 2=
JA— 115.77 78.29
A= 110.15 53.53
A= 107.64 54.94
AN 116.36 70.11
JA T 121.85 86.9

7S 133.62 82.22
JEH 149.25 82.06

3.2. BRYMBESRES

WA E K hritE, 24 h P2 SI5 RV B IR JArAERRME: PMas. PMyg. SO,. CO I NO, IR
I E 2> 504 75 ug/m®. 150 ug/m3. 150 ug/m®. 40 ug/m® #1180 ug/m®. M1 1 /%1, CO. NO, fl SO, &
Z )RR S AR R b, A TIAARIRZS . T PMys FRIREIRIE N 93 ug/m®, e H bR, Al
PM,s N RIEA T E EI5 YN, PMyo PR EIRIE 103 ug/m®, BUAR AR 5K R brE IR, B
1T LA H 1 A AR ™ E . PM,ys Fl PMy TEH TR, XL IR £ NET MR, EI/RETR
FHRRARREARE BB 7 R R B AR UKL S, BRI PMos M PMyo & 880, BRIE ] PM,s, PMyg N
KAIREL ) @B 76 TAE I HE

XS JRIEE T 2020 4F4- 238 H 5 W~ B FEEAT 734, KIW AQL 55 PMys, PMyo iE# KEUMHE, &
RS ETHE TS, 1 SO, Ml NO, i AQI Ea# B L EFEFEA R, CO fEAFILT AL, WA
ARG, 1 A2 A AQI U F L F & 59.89%, =5l & I RIFH, 526N PMys T3 i Sk &
1 155.26 ug/m® T % 5 59.79 ug/m? [&] Lt R % 61.49%; PM o “T- 13 Jift B9 1 164.39 ug/m® T B# % 67.48 ug/m’®
Al LG % 58.9%:; 15 12 AXTEL, 2 A AQI BEA FERMA FRlREUD, PR ESE R R R, FR PM,s
T8 R IR P PRI 3.4%, PMyg P25 iR FEB#AIK 13.4%, 117 SO, 5 CO [HELI N 14.8%. 11.3%; 1 HE
2 A AIIE AQI Al PMyg LA PM, s IS RIS AR AFAE B 2, ARARFEIEIR K, B2zl 262 ug/m®. 2 A K
15 12 A4 AQI Fll PMyg BL K PM, s BARAR A AT 8/, EARFE LSRR B2 . SO, 1 NO, fifi H 4248
WA AT, (BYEEAK, CO APk ERAC, MR .
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Figure 1. Trends of AQI and air pollutants in Harbin City in 2020
B 1. 2020 FMUE™ AQI SEXSRISHRMER

3.3. AQI E&EXSEZHEXES T

ks BRI B AT 45 R B W 3. Ha4k 3 ATLIMGH: M/RIETT AT RREZFRAE
AW — ER L IR AR RAERPE S AQI MIRREE e, PRI 2 M K
FXHESE S AQI A BURA SR, PI R RF LMK FHRS AQI 2 B3 U R B & Z ik F# %
AR, ZFULESE VR TCH] E R,

Table 3. Correlation coefficient between AQI index and weather elements

= 3 AQIEBI SRS EREMEXARY

AQI PR SPRSIAH TR P8 AGE PR
AQI 1.000 -0.337" 0.442™ -0.585" 0.039
SRR 1.000 0.369" 0377 -0.45"
PRI RE R B 1.000 -0.402" -0.373"”
-2 R 1.000 0.221"
TR 1.000

THE 0.0L(UUM) KT 1 B E RIS, THE 0.05(RUU) K _F AR

I /K% 2020 FEAZRI H TS AQI FEEUINI A SE R EUN-0.337, B AF/E 34 Tk, HIIR
XA ZEI RS X 2 T A W A IR OB A L PR R ) 3 LA AR KRR b ke 3 BT )
WIS 1. W/RIRA R S A EIR, SRR, KPR Y i, AR R,
RAXRIBEITS, AQI BT, AAEAZRE. RZMETER, KRAXNRIERR, AR Ti55
Vo U st X9 ik, 2R

WO KI5 R Y B FRAT 35 22 R B AR, S SN 32 0 AN T L, — 5 TR R
TSGR BT, 55— 5 R KGR PE T Ry B . £ 2Vl T, KOl RE RS Ry
BB Ry, 2 s PR EOBAIS, 2 UTU B W A e . AQI FRE 55 I /R VEE T A XU (] T 2R B £
FHK, MR 7RIE 2020 SEAZ= 10 H P RGE S AQI TR AU AR O A 414 -0.585, HIFIa/RiE i LA T4 24
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HH R, R IRGEAN R4y, BRIERCRE A R, PR R R AR A e HE R R KA, RO R A
FIF5 G ORI 1 5

AQI TR G /RIEETT (AR X IR FEAFAE 235 1EAH DG, U B ARG FE X A R G R X S AU A
M ONAE R o F AR AT RS K RAR, AR 36 RIS 5 T A 2B K, 9 TR RS 55 RS
g S5 Y™ HE[8].

AQl HEH 5L RIEMIK R, MR KM, IHIEAEMR, S Risshmkig, %K REK,
RGP IR BN AR [9] o w2 SURAMCRT, AT <k s, BEE KA I3 R G TR K, Bk Bt
KA, SRR RE . (BT R EEUE 32 B2 o AR R, AR SCR A S RS0
HNMRIETAEZRHAE, ka8, RIEREBEAR. VR UANE, BANSESEFIE
4 100.977 Kpa, #nifEfmZE N 5.29, BEHFEE /N,

3.4. AQI 5&XRSERMEAS

ASCEIS AQI MR S5 P 2 LR BERBHE PMys. PMyg. SO« NO,. CO. & H < iR
B HPYAANEE . 1% H P38 RGEAE H P38 SR L AT R T iR a4 . iR 9 A
ARV AET, HPE AT 5% N 55.831%, 5 AN T THERE A 19.258%, B HILHT LI
K FAZ B 75.089% 15 K o

Table 4. Rotating component matrix

= 4. TREE RN EERE

FH 1 F Y 2
R -0.352 0.781
PRI R 0.592 0.614
P35 X -0.701 0.254
PR 0.019 -0.819
PM,5 0.964 -0.027
PMyq 0.963 -0.035
SO, 0.867 -0.18
co 0.803 0.006
NO, 0.884 0.035

FWOT: ERG I TE
gtk A Kaiser bk i IE A e #e i
T A 3 YOEARE sk

L H TSR EH AR . EH P RGE, B H TS K PMasy PMygs SO2v NO,.
CO WA & pi(1=1,2,3,4,5,6,7,8,9), &M 4 ek ofn 56 FEvHEAS B REAR,  BASITOT B (R AFAE 7]
&, MMERHEANHET Zy, Z, Rk

Z, =-0.352p, +0.592p, —0.701p, +0.019p, + 0.964 p,
+0.963p, +0.867 p, +0.803p, +0.884 p,

Z, =0.781p, +0.614p, —0.254p, —0.819p, —0.027 p,
—~0.035p, —0.18p, +0.006 , + 0.035p,

O]

©)
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PR RREA TR R B R 2 EE R, JFHME SRR LA, Ao Ak, S5
HEAL A ) 2 R B R B O AR R Y, SN T Z A3 AT Zo AR B AR R i Hd AT —
TCEAERA, 15 BIbRAEAL L A B B T FE N -

Table 5. Regression model coefficient of Z;
2 5.7, BVAIRB R

TR B bt iR 2= t sig.
T 122.023 2.114 57.724 0
REGR factor score 1 for 71.192 2126 33.481 0
analysis 1

R 5: BT Zy AR RS 2 F o B T R

Y =71.1927, +122.023 4)
Table 6. Regression model coefficient of Z,
32 6. Z, O JIHERI R B
(o ei) B PRt iR 2 t sig.
T 122.023 7.995 15.262 0
REGR factor score 1 for 3.922 8.042 0.488 0.627
analysis 1

WA 6: 5 AT Zp [N A R EAF 3 B BTN
Y =3.9227, +122.023 )

SUrE, EETREREE, SN IR LR B AR AR sig = 0.000 < 0.05 B HL, BT 1k
BRI o B8 AN T HOAS 56 2 3 PEME R sig = 0.627 > 0.05, VLRI T 2 ARidAs, [FIHZCRALF,
AR BT BT 5 AR R B 0 BT ARG BOR A, BT AR S — R T Gt ik AR B e
TifEs

(1) AN (3) -

Y = 25,059, +42.146 p, —49.906 p, +1.353, + 68.629,

6
+68.558p; +61.723p, +57.167 p, +62.934 p, ©)

H— e PERE TR ET, PMas, PMyg AR AQI (LB 55, 15 YLl XUk fAH OC I H. 22
ST AW, 2 RIE SR BRI . WRZRIETTRS PMas, PMyg (35 ZERVE T HEAE AR AIHL
R MBURTYT, EEATIEZ, R ERREGE R E T RN . ORI, REOR AR
THAETR, M INAZ A B ARERAT RN o

4, &Eig

(1) M AQI FIFiAPEGE TS5 RATH, WE/RUET AT R ML RO, 304 53 RikBIbnifE L 8
JE 1) 55.14%, H45 K DL Fig gk R (K 25.23%. WA B FURE, W REEA TSR EA W BT
s, M2 AR ERL, 1 ASARERE . NEEREMRE, 1 ]2 Ha e e i
7, AQI AR, BARRMRE: 2 A 12 A AQI RIEE B B mioh®Ed . WAKE, =
SUREAAEW BRI EARYE, A, FNE AQIREUHALT LA H B R e, MM i 2@ AT, A
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(2) M5 RMIRIERT , PMas ANG /R T A& 2 1 25 QW H BRI ™ AR, CO. NO, 1 SO, K

FEERAREE G R b, A TAFRRAS. 1 HE 2 A AR AQI FIT PMyg BL A PM, 5 I [A]AB A EF1E BH
i, BRRFEEIRA, 2 A TA& 12 A6 AQI F1 PMyg LA K PM, s BARAS A 38350/, ABATH SR AT B S5k (R 8
B, SO, F1 NO, Bifi H B FTii s, HIEEAK, CO H Vi EkEEAR, AR,

(3) MEAXT AQI 5 RAERHATH R M, KL AQI 5XGE, “URFBI NI RKR, SHXE

FERBN LA IR . AR IR 2 BRI [B] )5 A B B vl LU R AQI Y E ZL5 AN PMas. PMyge 15
QAN NGE £ AR, IF B EZR AT REE R, 200, B2, SUERBREN.
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