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Abstract

In order to study the correlation between air quality and meteorological factors in Qingdao, the
data of air quality and meteorological factors in Qingdao from January 2014 to December 2017
were collected. Canonical correlation analysis was conducted on the whole, four seasons and
heating season data respectively. It shows that there is a correlation between air quality and me-
teorological factors, especially in autumn and winter. Air quality indicators affected by meteoro-
logical factors are different in different seasons. MSC and EMD method were used to observe the
correlation of the band data. The relative humidity in spring and summer has great influence on
PM2.5. On the 42 day periodic components, the increase of the relative humidity can reduce the
concentration of PM2.5. In autumn and winter, O3 are closely related to air temperature. As the
component cycle becomes longer, the effect of temperature rise will be enhanced.
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Figure 1. Air quality in Qingdao in every month
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Table 1. Results of canonical correlation analysis in different periods of Qingdao
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Table 2. Results of ADF test for PM2.5 and relative humidity
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Figure 2. The MSC of PM2.5 and relative humidity under different lengths of three segments
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Table 3. The frequency of each IMF component of PM2.5 and relative humidity
% 3. PM2.5 FHEXHEE & IMF 58050 f

PM2.5 AEX PM2.5 FERR
IMF1 0.593 0.595 IMF6 0.025 0.023
IMF2 0.292 0.284 IMF7 0.015 0.011
IMF3 0.149 0.151 IMF8 0.010 0.006
IMF4 0.077 0.078 IMF9 0.005 0.004
IMF5 0.044 0.042 IMF10 0.002 0.005

Table 4. The correlation of IMF components with similar periodicity of PM2.5 and relative humidity
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Table 5. ADF test results of O3, mean temperature and air temperature increment
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Figure 3. The MSC of O; and temperature increments under different lengths of three segments
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Table 6. Frequency of each IMF component of O; and temperature increment

6. O; MMUREE R IMF S EHUSNE £
0; iR 0; iR
IMF1 0.604 0.645 IMF6 0.023 0.034
IMF2 0.303 0.329 IMF7 0.012 0.015
IMF3 0.158 0.188 IMF8 0.007 0.006
IMF4 0.082 0.101 IMF9 0.004 0.004
IMF5 0.047 0.060 IMF10 0.003 0.002
Table 7. Correlation coefficient of IMF with similar period component of O3 and temperature increment
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O; Al JA I t(d) AR R
JR 4 H b JR 4 Hd — 0.63
IMF2 IMF2 3 —0.12
IMF3 IMF3 6 —0.04
IMF5 IMF5 19 -0.02
IMF7 IMF7 73 0.09
IMF8 IMF8 154 0.06
IMF9 IMF9 243 0.24
IMF10 IMF10 365 0.76

W e=1f Bl O AR ENS IMF 2B RARAE — S iRE,

O HR 52 A AR i 0 B B A T 24

DOI: 10.12677/ccrl.2018.76049

460

SURARALHT T

PRA%


https://doi.org/10.12677/ccrl.2018.76049

£ %

CURIRHE P B RESR I 1 BIME, PR ERS BAE S B 20X O3 BRI, (EA R
S ERARRBOE A —, HEEE IMF 22 FRIEK, MRRER AR, FIHEN, RAE R
HIRAMETH R A RE 2 I O3 R HIRRAL, URA KA LR KAR T O IREM T . £ F ik
R L, O 5 VIR I B A SRR K B i K B IR a B M AH S, AT R I DLAE FERE A O T
JEEXS 2 AU R BB o

4. g

WSCR F THSEAREOIAR 1 7 50 AT T BT 2014 SR 2017 AR EBARRG, B3 TERT
TAPUERAEL, “R7 OVEESSRESL, AR, 5 g R v
BUERER 12 A 1 A4, XS FHORME R ING K, Wl ges TR, AFT5
QY B K

RS REASRIRTR R, #OR SRR 5C 70 B X 55 8 T A (R 1) B 23 B AL R S AR S
TEHRAAR, BUGAZEZIEMNEMMHERKR. SREY, REAFR B K2 RENS R
PREGHRAE A S HF], HAHKREBIY AR 0.7 LLE, H¥P@EE FARmERR, aiE S 548
RIEAFE R ZE KRR R, HREFMIMICAEE . A, DRZFARZ BT RIR R 82 500 1072 =i &=
b A e EE, HFEREMNFLULARMERT S, BRI RS TR IR R R E Y], EE R BAHXHE K
M KA S EFENERMEU, REAZITREROMIECR, HEZEIRBR N .

N TR ESE SRR R RAEATIRA D, M BEEEA EMD J5EiE H PM2.5 S
PR LR SRS IR R 2 A R, I M A L il 7> BRI AR SR R R o B RERHE, ANIA)JA A
XS 73 X PM2.5 BIUIIANE, £ 42 REEMI & L, MIXREEA A TR PM2.5 HRE, AIA
MRS H ARSI PM2.5 ISEMAECR . AKA IS A A RASRAL, SR A2 21 7 R K 2,
AN A A R B AR A AR R, R, IR TR, LR A R A AR AR AR

AL e TE N
EEUWHE
E R 3R 4 (U1706226)
SEEk
[1] 210%5 31 A BRSO K B YR B N [D]: (A2 A AR SC]. EPK: B PRI OR A,
[2] iijﬂaz”n B ST R AR B A RE X SRR E R R[D]: (WL 22 Aig 3] EIR: HIKE
K22, 2017.

[3] FEAE4E, ZEWI. 2013 AR FFHEAR T R X FREE 2= Sl &R AT [T]. RS R, 2015, 564(5): 138-140.

(4] BaE, £N30, 2%, AR, 2%E& TR, kRFE. ZMTERGRESRREMRAZDII]. 2ZMK
(B RFLERR), 2013, 49(4): 45-52.

[5]1 fRWH, ZHL. GERFRBT SR ERN SENIZ LM RARD]. LI RETF, 2013, 3(1): 41-44.

[6] XF K. BRENTSSAESREEGRRASN. PESR %S, $34mPERRFESES SRERSMN .
SHTSTHR. FES RS 2017: 9 2E TR TAEMHEL AR T REH /N7 4. CB6447-S6 U4 5 HUNIS).
Jeat: FRdE R, 1986.

[7]1 #jB, BREsE, £Th, . AT RSELRHE LS R FMRIKRD] ZMREZR: BARRIERR, 2017,
53(3): 348-354.

[8] HINE, REANMR, BRAR, Fth) . AMTTX PMI10 15 4RI LA S R & AT[I]. RS 4, 2005(1): 28-29.
9] #ERE, K, 7%, REE ZHTKATSAHE SR 5[ R 44K R[] FESE#EE, 2008, 25(10):

DOI: 10.12677/ccrl.2018.76049 461 SR AR


https://doi.org/10.12677/ccrl.2018.76049

880-884.

[10] #ABK, LR, SKOCER, 55, PR M2 AU B R RHE L 5 AR KRR R[T]. AR EHEER, 2013,
29(6): 150-153.

[11] PhKZF, skig, S, W@EZE. TN 205 R RER I F s 5 MR R HT[T]. R, 2006,
15(5): 1018-1023.

[12] ZEWesl, 27515, AR, AR TSAREE IR EENRIECHHI]. R TS, 2017, 7(3): 203-208.

[13] Tian, G.J., Qiao, Z. and Xu, X.L. (2014) Characteristics of Particulate Matter (PM10) and Its Relationship with Me-
teorological Factors during 2001-2012 in Beijing. Environmental Pollution, 193, 266-274.

[14] Li, L., Qian, J., Ou, C.-Q., Zhou, Y.-X., Guo, C. and Guo, Y.M. (2014) Spatial and Temporal Analysis of Air Pollution
Index and Its Timescale-Dependent Relationship with Meteorological Factors in Guangzhou, China, 2001-2011. Envi-
ronmental Pollution, 190, 75-81. https://doi.org/10.1016/j.envpol.2014.03.020

[15] Tiwari, S., Dahiya, A. and Kumar, N. (2015) Investigation into Relationships among NO, NO,, NO,, Os, and CO at an
Urban Background Site in Delhi, India. Atmospheric Research, 157, 119-126.
https://doi.org/10.1016/j.atmosres.2015.01.008

(16] wdiE. N2t M]. st dERURA AL, 2014,

[17] THE, VLEL, i SGEERN P55 5L M]. b SRR, 1998.

(18] MR, XEERE, &, THEAUFZSEEARKBITM]. Jbat: TG HRRAE, 1999,

[19] REZEZE, FIM-k, SAMKEL, XIZZE. EMD J5y% 0 Hilbert W/ Mk iR T HEIF[T]. B EbEEEE, 2002, 20(2): 13-21.

[20] 7758, FLFER, 3. SRl EEEANE S B EM]. i RS R MR, 2016: 113-114.

[21] FhaEFR. 2T Welch J5idk iOHESR UE BUAELAS T 17 R FL N FI (D] (W22 08 5], 8 P RIS, 2017.

1
LY
Hans X
AP R KB 0T 3

1. FTHF%0M T http:/kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
THARMELSE: [ISSN], HAMATI ISSN: 2168-5711, RIw/ i)
2. FTFFFAME 5T http:/cnki.net/
Ao« EBRSCERAE” HEN, A SCERRRE, BT

ehmiE S http:/www.hanspub.org/Submission.aspx

HATIMEFE: cerl@hanspub.org

DOI: 10.12677/ccrl.2018.76049 462 SR AR


https://doi.org/10.12677/ccrl.2018.76049
https://doi.org/10.1016/j.envpol.2014.03.020
https://doi.org/10.1016/j.atmosres.2015.01.008
http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:ccrl@hanspub.org

	Correlation Analysis between Air Quality and Meteorological Indicators in Qingdao
	Abstract
	Keywords
	青岛市空气质量指标与气象指标的相关性分析
	摘  要
	关键词
	1. 引言
	2. 资料与方法
	2.1. 数据来源
	2.2. 青岛市空气质量基本情况
	2.3. 研究方法

	3. 数据分析结果
	3.1. 典型变量
	3.2. PM2.5与相对湿度的频域相关性分析
	注：周期t = 1/f，且由于PM2.5和相对湿度的各IMF分量的频率存在一些偏差，故周期取的是两个频率相近分量的周期平均值。
	3.3. O3与平均气温的频域相关性分析

	4. 结论
	基金项目
	参考文献

