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Abstract

Based on the meteorological data and the air quality data of Chengdu Plain in the period of 2014 -
2016, the air pollution situation, the ground and the boundary layer meteorological elements of
different time scales were analyzed, including season and month. Correlation analysis and signi-
ficance test were used to explore the correlation between air pollution and meteorological factors.
The results show that: 1) The seasonal variation of air pollution in Chengdu plain area was ob-
vious: the heaviest in winter and the lightest in autumn. And Chengdu was the city with the worst
air quality, while Mianyang was the best all of the cities. The main pollutants in the plain area of
Chengdu were PM1o and PM;s. 2) In Chengdu plain, the dominant wind direction was NNE and NE.
There was larger wind speed, higher ground temperature, more rainfall and sunshine in summer;
On the contrary, relative humidity, air pressure and vapor pressure were lower. Ground wind ve-
locity, relative humidity, small wind frequency had no obviously seasonal change. 3) The wind
speed, water vapor pressure, precipitation, relative humidity, temperature and the height of at-
mospheric mixed layer were significantly negative correlated with AQIL The air pressure, atmos-
pheric stratification stability and inversion layer were significantly positive correlated with AQI.
And the wind direction had no effect on the spread of pollutants. The correlation was different on
different time scales.
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Table 1. 5 days pollution level days in Chengdu Plain
#* 1. REBEFRMX 5 HiTRFRRE

i MOREL —% ht/ =% V0 2% F. A% TS RRH TR
R 1018 65 560 272 78 43 393 38.61%
HERH 1019 204 548 192 61 14 267 26.20%
2P 1026 260 572 157 30 7 194 18.91%
JE Ll 729 70 406 191 43 19 253 34.71%
% 726 114 438 150 19 10 179 24.66%

M1 1 VS YR BTG Y bR AT, T JLEER 5 T OB RO R R B 22, LU R s 78
B, 4nRH AL .

Xf BIREEE B AT G AT (R 2), #CPJEMLX T 20K BA By G H B AR 1 215 0 A 1 L
e HRBHEA SRIURIF I ZE TN 25(6.16%), AZEH™H(47.71%) . HoAth 4 NI CIRGU S AT Z=TS
HAKE, KFHRVE BINEL, BEEEER RIS SR TR, BRRZ . &FR%E.

Table 2. Seasonal distribution of pollution days ratios of Class IIT and above in Chengdu Plain (%)
2. B REMBX I KR ESHRBABERNTT 55 (%)

AR TERH 2P JE i i
& 33.46 28.95 19.55 36.41 29.89
K 23.91 16.67 6.16 23.91 16.3
K 17.22 13.92 7.69 21.98 7.14
&3 39.91 48.62 47.71 60.56 43.33
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Figure 1. AQI change curve of March 10, 2014 - December 31, 2016, AQI curve of Meishan city and Ziyang city January 1,
2015 - December 31, 2016
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Figure 2. AQI change curve of March 10, 2014 - December 31, 2016, AQI curve of Meishan city and Ziyang city January 1,
2015 - December 31,2016
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Figure 3. Seasonal variation and monthly variation of AQI in 5 cities of Chengdu Plain
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Figure 4. Characteristics of monthly variation of main pollutant concentrations in Chengdu Plain in 2016

[&] 4. 2016 FRERF R X =BT 2K E B PRI ASE

NIRRT G RS BS S , RI E TS YR (8 5 Y A7 LA a] RN JSURL 1 (PM ) R 241 35
FIYI(PM, 5) N 3 o Gt 28 S 3% B 1 575 Y0 R T RN SBURE 1 (PML ) RS0 420 (PML5) R BT R Z50R o8 95 G
FEAR LA Dy 5 RS S H S E 62.75%; HHEFHS 4 H S 67.36%: 5 4BFHT5 4% H 250
70.50%; 7B LT H BN 75.15%; ST R H BB 65.0%. B, TR STRL)(PM, o) FT4H
TR (PM 5) 2 FGH T J5 1 X ORS00 e 1) e 2 295 e o skt 5 T 2016 4F PM,o Al PM, 5 R FE R0 LAk
SAHTE 5), AN R B SRR AR, HERIL, ACPHIRSE 12 A, &RIKET A
i1 4 TR R Oy IRFERUR 33 AQL iR, [HfE ZE AQI A2k, HINAKERIS ez Rt

4. BESRMSKFHENX R
4.1. WESKRERS AQI HIXFH

I kAT G AR (AQD M A R E R AE H iy REEAI H R KRB, FIA SPSS17.0 1
ARG AT, 133155 3 FIE 4,

3 PEHE T AR B OR

BRI H ¥ AQL 5 R B RE EAG, MKRREN 0.56, HS/KAK. K. HEREZFEFMER, M
KEZB B N-0.714, —0.51, —0.669. HAFHAIAY AQI 5RJEREEFEIEM, HKXARE N 0507, 5K
HLOAHREE . FEOK. REE R EEE TG, MOCRE IN-0.453. —0.645. —0.368. —0.676.

4 BRI AR RN A AQL 5 HEAURANH IR 4 B B E EADG, XU, SR, KR
JE FHIXHRE . KRS B 7, 5 AR 48001 AQI 5 H AU A H HE A % & 535 IE M5,
HRGE. R AKRE. HXHEE . BoKEZEZ AL, 5REAHEX.

DOI: 10.12677/gser.2019.84033 318 AL


https://doi.org/10.12677/gser.2019.84033

PrRar

1004
80
60
40

PM, . (ug/n’)

204

0

200
180
160
—~ ]
“2 1404
> 120
= 100
~ 80
=" 60
== 407

T
o 2 4 & 8 10 12

Figure 5. Monthly average curve of PM2.5 and PM10 in Chengdu

Plain in 2016
5.2016 F£RREREFREHX PM2.5 F1 PM10 B 935 (ks

Table 3. Correlation between AQI and meteorological elements on monthly mean scale

3. AQ 5ESRERAAFHRE LAEXM

— 2 Sy —_ _— =
Pearson M55 A% —0285  —0.177 0.560**  —0.206 —0.714* —0.510%*  —0.669**  —0.047
AQI PR 0.09 0.358 0.000 0.227 0.000 0.005 0.000 0.807 HE‘ZEE’/]
N 36 29 36 36 29 29 36 29
Pearson MJS R%L  —0.453*%*  —-0.023  0.507** —0.645%* -0.312 —-0.368*%  —0.676** —0.328
AQI 2 PECRU) 0.006 0.908 0.005 0.000 0.099 0.049 0.000 0.082 ﬁiﬁg
N 36 29 29 29 29 29 36 29
e 7 FRIRAE 0.01 PO LR FADE,  “*” RIRTE 0.05 KU _E B2 G,
Table 4. Correlation of meteorological elements with AQI on daily average scale
F4. SREREAYIRE LS AQI UMK
A4 = =) il v A4 S 4 A4
Pearson HHICREL  —0.304** —0271**  —0.036  0.133** 0.082* —0.226** —0.263** —0.130%* —0.245%*
AQL W MECW) 0.000 0.000 0.315 0.000  0.019  0.000 0.000 0.000 0.000  Ji#R
N 804 773 773 804 804 804 804 804 714
Pearson M55 REL  —0.284%* —0.252%*%  0.154%*  0.183** 0.174%*% —0256** —0.344%* —0.235%* —0.]95%*
AQI WM 0.000 0.000 0.000 0.000  0.000  0.000 0.000 0.000 0.000 47
N 812 812 812 812 812 812 812 812 717

TE: R FORTE 0.01 ARCFOUMN LR AT, “*7 FRIRTE 0.05 /KT BB 2E AR
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PL 2014~2016 4F 08 B[R RS AR e B A F A H AQI #7331 nl FHALFEAS 935 K, 1A T 2 Jo
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Figure 6. Pollution ratio at 08:00
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PEEL 2014~2016 E& H 08 BHE & Z54E, F SPSS # A/ MR & 2 = FE A AQIL R, MF 5 %
PasE R IR

Table 5. Correlation between AQI and mixed layer height
5 AQ SRAESERMEXM

RE
Pearson #H5¢ R L ~0.254
AQI R 0.135 BB 08 B 3
N 36
Pearson A 5¢ R 4L —0.185%*
AQI 2RO 0 JRHE 08 I H )
N 937

e 7 RIRTE 0.01 ARSFOUAN ERFARSR,  “F7 FIRTE 0.05 AKFCRAM) R ,

AQI 5 08 FHR & ZEEAEA FHRNE FE BEMMIE, MHAXRECN-0.185, FEHNE FAMHE,

4.23. HEES AQI BIX &R

KHWEZYEEM AQI #4E, H SPSS /AT HAH RS TR 6, B3R 6 HIELRER: AQI WA
Pl 506 E R R 8 EHE, MKRECH 0.573. AQI 5 08 I (iR 2 iR 2 B B FH>, MER
N 0.122.
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Table 6. Correlation between AQI and inversion layer

= 6. AQI 5B ERHEXM

pUNTY =N W R R Rz
Pearson FH 5 &L 0.250 0.573" -0.279
AQl 2O 0.141 0.000 0.099 A H 1
N 36 36 36
Pearson 5% 54 0.041 0.039 0.122
AQI 2 MU 0.215 0.237 0.000 RS 08 i
N 900 900 900
e O RIRTE 0.01 AP ERFEARTE, 7 FRIRAE 0.05 AP E R EH K
5. &5ig

R P, ACEEG WAL TV

1) GEita R R M, AR SR X 2 5 BRI USR5 o ™ 5, JE il > 18FE > BEFH > 4RfH,
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HHAE B TR RS AR 0 TR H(BKIX2019007, BKIX2019013, BKJX2019042, BKIX2019056,
BKJX2019062, BKJX2019081, BKJX2019089, BKJX2019120 #1JY2018012)3 .

S E 3k

[1]  FESUME, X, 25 RRBERSFRICREHE]. | RE TR 2524, 2014, 13(2): 11-14.

[2] E}K(IE) FRTy, RO, RBOE, G AGET AT PAFIE R AR I]. RACRO R Z R, 2015,
46(3): 87-94.

[3] ZESCA, TRAME, mipRse, BuesE, IR mUEA = A A0 et B AP B 2 A AR IE R 5 R R BRI
KA. RFER, 2012, 34(8): 1392-1400.

[4] HimREE, APEEZE, BMRLK, 5. 2005-2009 FAKENFURESMEIERERIREMHEMRRD]. AREHEE
%, 2011, 27(3): 29-32.

[5] Fé(ﬁ)ﬁ, TKRANES, REMEZE, JuTMM, AF. bR IRRRSEE RS R A RKHIE T, RREHE A, 2013,
29(5): 12-19.

[6] ffm(az)% Kz, KA, & REH X HER IR K E RS AR RE I []. SRS, 2016,
32(1): 33-39.

[7] JAFR, R, BN SR X RS R RARHE T[], SRR SFREEAER, 2015, 31(2): 108-111.

[8] IRV, TRAEME. DRRIVEAF TR S R AR/ T[], W E AT R4, 2003(3): 25-26.

[9] ORI, 4Bz, BT, f&ut4:. 2009 4 8 -9 A B MRS e R H 5 R AR R T]. T EHREER -,
2012, 32(8): 1443-1438.

[10] L, XIFHFBE, RASE. 5T DCCA J7ikm sl mimh X 5 & k=05 P K AR A S A AT (0], KTk v UK

DOI: 10.12677/gser.2019.84033 321

HERL 20 7T


https://doi.org/10.12677/gser.2019.84033

PrRar

5¥REE, 2014, 23(11): 23-28.

[11] F0, ERAS, XIE K. 2014 4T PM_Q.5)15 5 ML SR ER MK R[] FHLH, 2015S1).

[12] Wik, 985, %9, 2. SEORTEE 30a KAURE SRR A2 M TR URHIE & 5 205 B R ). T RIKHEL,
2011, 34(1): 47-752.

[13] BOKIE, MM, ET, M, & KURSERENEE SR ST, hEEERE, 1997, 17(6):
512-516.

DOI: 10.12677/gser.2019.84033 322 AL


https://doi.org/10.12677/gser.2019.84033

	Analysis of Air Pollution and Meteorological Characteristics in the Chengdu Plain Area
	Abstract
	Keywords
	成都平原地区空气污染及其气象特征分析
	摘  要
	关键词
	1. 引言
	2. 数据来源及研究方法
	2.1. 资料概况
	2.2. 研究方法

	3. 空气污染特征分析
	3.1. AQI分析
	3.2. 首要污染物分析

	4. 空气污染和气象特征的关系
	4.1. 地面气象要素与AQI的关系
	4.2. 边界层要素与空气污染的关系
	4.2.1. 大气稳定度与AQI的关系
	4.2.2. 混合层高度与AQI的关系
	4.2.3. 逆温层与AQI的关系


	5. 结论
	基金项目
	参考文献

