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Abstract

Using the meteorological elements such as precipitation, air temperature, wind speed and direc-
tion, minimum relative humidity, average barometric pressure and other meteorological elements
in the urban area of Danjiangkou City in the winter of 2017~2020 to compare and analyze with the
air quality data of the environmental monitoring station, the results show that: (1) PM2s and PMy,
are the primary pollutants of air pollution in the urban area of Danjiangkou City in the winter of
2017~2020, and the pollution in 2018 and 2017 the number of days is higher. The lower the pre-
cipitation, the lower the number of precipitation days, the longer the number of days with no pre-
cipitation duration, the lower the average daily wind speed, the more easterly days than westerly
days, the pollutants are not easy to be removed by the accumulation of pollutants, which makes
the AQI index higher. (2) The higher the wind speed, the more favorable the reduction of two pol-
lutant mass concentrations; the smaller the minimum relative humidity, the more favorable the
reduction of C(PM_;s); the higher the daily average temperature or the larger the precipitation, the
more favorable the reduction of C(PMyo). (3) Continuous precipitation is better than single-day
precipitation in removing pollutants, and single-day precipitation less than 1 mm has no obvious
removing effect on two pollutants. Changes in C(PM:5) and C(PMy,) are both most closely related
to changes in daily minimum relative humidity, which is positively correlated; changes in C(PMa.)
are inversely correlated with changes in daily mean wind speed, which is obvious; and changes in
C(PMy) are inversely correlated with changes in daily average air temperature, which is obvious.
(PMyo) and daily mean air temperature are inversely correlated. (4) In the east wind day, the mass
concentration of both pollutants is higher than that in the west wind day, and the difference be-
tween the east wind day and the west wind day is the largest for C(PMy¢). The areas with large
values of C(PM:;) and C(PM,) are mostly found in the southerly winds near the frontal surface
and in the easterly winds from the northeast road cold air.
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Figure 1. Topographic map of Danjiangkou City
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2018 4, V54« HHEuX 40 K, HUCN 2017 4F, V54 H# 37 X, 2019 4EH1 2020 455 H D, 24 K.

%2 guiHE g H A e S el DUR I, BB S Q0 PM,s I H i %, Hirp 2018 /£ °H 87
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Table 1. The days of mild pollution or above in the urban area of Danjiangkou City in the winter of 2017~2020
= 1.2017~2020 FZFHTOTHXZE SR LB

Ay 2017 2018 2019 2020
BRI HE 37 40 24 24

Table 2. The days of the primary pollutants of air pollution in the urban area of Danjiangkou City in the winter of 2017~2020
2 2.2017~2020 EEFHIOTXEESEME A

Ay 2017 2018 2019 2020
PM, s 74 87 71 64
PMyo 37 25 17 36

4. 2017 £~2020 F£LZZF AQI ¥ S BE/KFN X B KIEAI X &
4.1. AQI e 5%k

i 7 3 2017~2020 4EAZE MK I AT LA HE, FHTITRIX 2018 4 BB K B K, 4 136.1 22K,
UK 2019 4, BEBUOKA 1127 22K, 2020 4E4TF BRIMKRLRD: 2018 4 HK FI LR S,
36 K, HUCH 2019 4E, BEKH¥N 29 K, 2017 4Ef/b, A 20 Ko HBGESE 5 KL R KSR
B, 2018 FELLRRKIERD, K4, ARBTFKFFSEHERD, 46 K, HRGFELTME
IKIREI Y 6 Ik, 2019 48 EATCREKFFEE H N, J9 56 %, 2017 AT 2020 4 REATCkE /K 4E H i
%, ¥l 8l K.

gt AQI FREAS L H B A KB, 2019 4735 AQI fa&ae /)y, v LA 3 2019 4F S AR B K & 70 %
RHEEZ, HIER RS N b; 2017 4EA1 2020 £E-F2 AQI FR%YI & & T 2019 4, WILLE )
2017 4EREK H B/, 2020 4 R KRB, HIXPIAER RBITEROK RS HHu 2 .

EHE AT, BRI, K E RO, TERRK RS F, 20 h 035 T R BR T A
i 2B, AQI HEMUT E, HHHEIEZ.

Table 3. The AQI index and precipitation in the urban area of Danjiangkou City in the winter of 2017~2020
F 3.2017~2020 FZFHTOHHX AQI I 5K IER

Ay P11 AQI 5L /K E/mm B/ H%ud JeREKFFSE H¥ud
2017 89.8 108.0 20 81
2018 98.3 136.1 36 46
2019 72.9 112.7 29 56
2020 79.9 95.6 25 81
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4.2. AQI I 5 REMX [E

ZHTERAN, PR TR IX AR 2 I 28 RURMIR P8 X itk — 25 0 BT AN [RDXURT R AQI FB B AR A 0L
AR AR R H FITERH , BPGETE—JIZ /NS AA], 5 AR R O T 78 R v, e Sz H R 2R A
H, RZNERH; A PERE AR, 5P R R & % H 9]

4R 2017 4E~2020 FEAFE RN HAPE A H M HE P RGEMEE AQI #a %k, nTLUKIL, EIU4
RIEEI KT ES, 2018 FFARMHERZ, 90K, HARKHEEHEXHE 61 K, HIYFH
%, HF AQI fathi . [FiF, 2018 74X H ¥ B NI SEF /N, A 1.5 mis, HFEXHF
PIRGE 5 R H ZE BN, v 0.3 mis.

BT RERMZ RS RER AR, EIR 2018 F R K REMEKHEIE L, (H 2018 4K H
Fomm oA, FERHEPRRE RN, 8 AQI FBEU R E, XM T AHL O g KA T, [
PEIZERA, ERAF ORI, SEMEBEHRILTEN, ZILAREES, 75852075 L RN,
FEUGREI X ATER R, 8 AQI Fa L Tt

FHUEAT L, AR KH A B2 T X H 3, AQI fefiiim . MARKHE, AF TSR v
HEE,  PE R RGEECR,  BAFT 5 R 8 8uE .

Table 4. The AQI index compares with the wind speed and direction in the urban area of Danjiangkou City in the winter of

2017~2020
5% 4.2017~2020 FL =T AOFRX AQI I S XIEM EXTEE
ZIN )( X
AQI ¥ w I ) IR W bk ) IR
H H %u/d AQI 5% (mis) H %u/d AQI F5¥ (ms)
2017 89.8 74 94.7 1.3 43 77.1 1.9
2018 98.3 90 102.9 1.2 29 80.9 15
2019 72.9 83 75.6 1.2 32 61.1 1.8
2020 79.9 85 86.0 1.3 32 65.3 1.7

5. 2017 5£~2020 FR FSEYMREREESREZN XA

%5 NAFRRER GG TR AR S R il b b K 5 =R RN IR S e s e o R
LKA E, WEHFYRERSH IR EIRE KR FARY], WA EES YRR S
H P2 R A M e i, ARG, RIPIRGEOR, 5 Qe ik RIS, P A5 i Bk
HF SR IR SRR . C(PM,s) 5 H e/ IMHXIR EEAH SR IE IR A, C(PMyo) 5 H 34 KUHAH A e 4«

E PR AN R N iR W= 2 e /S L T/ S I 1) = T W | NP S A1 R S 7/ €
SAPHI FUTT 32 A0 A8 KM, KPR i 28 KU R, H s MR E T s, RIS et i AR B 1
N BT GHER . TR, CEOEOR, B M TS Ge BR R E FRA SR DARXHR ER, BR
AHT C(PMs) IFRAC:  H 85 Sl i P /K R, B )T C(PMyo) TR -

Table 5. The correlation coefficient of meteorological elements and pollutant mass concentrations in the urban area of Dan-

jiangkou City in the winter of 2017~2020
% 5.2017~2020 FEXEFIOTXSRERZS SRR ERENEXRY

15 G T IR EYIN BN A2l SRR PR
C(PMy5) -0.11 0.26 -0.23 -0.24 -0.03
C(PMyp) -0.16 0.07 -0.18 -0.20 -0.01
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51 SRYRERESHK. SE. EEENSIE

2017 fE & 2020 AL 54 RIFEAKIERE, Hrp K 22 ik, HARONRRSE 2 H B ERIES:E %
Ko IS GETHFEIK R E T R BRI R AR I, B B KBTS 1o mm P RRS Be iE B VR A
B L HPBEKERT 3mm i, (5 C(PMyo)BEAG; S B /K I B b5 Qe i) o ek FE 2 R B o FH Uk
AL, TSR KRS S E R AE L T H K, BT 1 mm (1988 H B/ B RS e 00 B 235
BRAER . BE/KERUNSE, 5 ROy E B, (4375 G i SR A e ) FH[10]

G RERZ B NEE SHMG YR EIR R RIS R, SRKRW: HE/MEIXHRE RN
5 RS e 2R R R RN E Y], BIEAR, Ui/ NMEXHE RN, C(PMys) 75.4% 298/
Fath, PRI 30.3 ng/m®s R NIRRT, C(PMyg) 66.4% S 3 hnkash, ~F-H414 0 40.9 pg/m?.
H S35 KU AR C(PMos) B AFEIRER, B RAADE, 4 H P RGEIR/NE, C(PM,s) 61.7% 234 N
P, PN 24.1 pg/m®; HAEESUR AR C(PMy) BBt sEmai K, RIRMSE, 24 H P35 Rm /N,
C(PMyg) 61.0% LV /N, Ty 37.5 pg/m®. H P20/ AL 9 RS e ot B AR AL S i 1)
K, HHTFHEER/NE, C(PMys) 56.3% LI N#a%4, C(PMyg) 51% S it .

Table 6. The changes in meteorological elements and pollutant mass concentrations in the urban area of Danjiangkou City in
the winter of 2017~2020

52 6.2017~2020 £ EFIOHREEMRERETUSSRKERZTLIER

FHARE B/ INFH SR TR T H5 R
KPR BRI R

VTN HEm VG Hm VSN I VSN ¥
Ak E (ug/m®) 30.0 -32.2 -30.3 30.2 26.6 -255 24.1 -26.8

C(PMy5)
FR % 56.3 54.3 75.4 70.5 55.9 52.1 61.7 57.7
Ak B (ug/m®) 38.6 -39.1 -42.1 40.9 375 -38.5 38.9 -38.7

C(PMy)
S /% 51.0 55.4 59.0 66.4 61.0 52.1 58.9 57.7

5.2. [SRMIREIRE S RIEN E
5.2.1. SHRYMRBRES BEHIRIE

H# 5 17 6 i LLEH, C(PMys) 5 H P XGE AR N-0.24, HILLTF C(PMyg), HIEMERELF. X4
H -3 KOS N, C(PMas)F1 C(PMyo) B/ MR —F, H 57.7%, PMyo FI8/ MR EIRER K 4 H
S35 RGN, C(PMys) 61.7% 238 Ik ss, P33 24.1 pg/m®, C(PMyg) 58.9% Z i ®h, P
i 38.9 pg/m*. ATLLK L, C(PMyg)lti H T 1) RS AL AR K, HPIIRGRASALIT, PMyg (5 Bk
K

a3 Ge vt A R H R KU 7S e IR B, AR XU BRI R B 3 = T U, C(PMyp)
HIXH S50 X H 2R K, N 26.9 pg/m®; C(PM,s) % X H 515 X H K ZE4H A 19.6 pg/m?.

5.2.2. SRMREBRES 08 FIRE

THE 08 IF. 14 IF, 20 B 02 B (1) R 5 P A5 G og Bk BE R AH 5C R 8k, I 08 I IXUid 575 4
W R R PR S T i

HiPE 2 P LAE Y, U PU4EAZR 08 I XU BAR K S i A I R X, B R K ZRAG AR AR AR B AR XL,
FRRSKHA 78 UK, ZRALIR RIKH 60 K, ARFG A R 51 W FUCONfmii R, A3 76 U P 3L 7 R,
PG R PG AL T8 KR 9 43 Yk. & 3 AT BAE i, C(PMys)ifiid 60 pug/m?® i il C(PMyo) it 100 pg/m® i 3=
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72 AR A

Figure 2. Frequency of wind direction at 8 AM
[ 2. 08 Bt E) B8R

....... C(PM2.5)

C(PM10)

Figure 3. Mass concentrations of two pollutants in different wind directions at 8 AM

3. 08 Bt AR R A S R 2R E
6. &8

FIH 2017 4E~2020 SEAFFHT O TIRX MK E . iR BRI BMIXHERE . SFHRESS
REE R GBI 2 SR S AR AAT X L i, AR R R LR

(1) 2017 4E% 2020 H4ZE, PMys Al PMyg AFHT LT3 X KA05 4210 8 By5 444, 2018 4EF1 2017
FERHERZ . BoKEBD, BKEEED, TRKRRSEHE0RK, HPXGEREN, RAHZ T
KH, 15 5S4 AQI 18Tt =i .

(2) WGHGERR, BRA R T PR i SR B R MR, AR T C(PM,s) 1 B
H S35 b K Bk, BE T C(PMyo) IR .
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(3) EBAERRAS 5 A REBRAE AT 5 H K, /T 1 mm (8 H B KO PR S G4 T8 I 35 Br

fEF . C(PMys)ZEAb AT C(PMyo)224b 151 5 H e /N FE AL B Y], RIEMZE: C(PM,s)48 k5 H
2 R AR A B S ISRHE T s s C(PMyo) 2846 H P2 UR AR A 2 SO SRR ] ik o

(4) ZRRHA, PR EES R EIREE R T H . H C(PMyo) R MU H 578 X H A Z K.

C(PMgs) Al C(PMyo) KA [X 25 HH IULAE 456 I PR ILT FRD P XU R AR B B 74 2 AR i 49 DR

STk
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