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ABSTRACT In order to analyze the time series periodicity of atmospheric pollutant PM, 5 mass concentration in Beijing, Morlet
wavelet transform was used to analyze the PM, 5 concentration, and estimates the average daily concentration of PM, s in Beijing by the
wavelet variance, and it passes the significance test. The results show that the average daily concentration of PM, s in Beijing is 180d,
which provides a reference for the follow-up study of time series of atmospheric pollutants PM 5.

KEY WORDS time series; wavelet transform; PM, s; periodicity

AL, WA b XA S ™ A TG Y, JUHARRAEX, e PMas 5 53 BN ™
g, ELEA AR PMos W H MBS 500 n g/m® , X2t 7 AR H ZUPTALE PMas ARAEE Y 20 15
M E AL ROL LA TR EIR S (AQD IR HEA — VA ERT o KRR, RIR P AER
B R AR NHIRL T o ZHRTRIY), SORR PMas, RARZEAPESIEHEER D TEET 250 g RS
BRI . ERERMEAAAE TR, HARS S EbE, RIU RS ™ . PMo s X ARG F )
K, HTFHERAD, FrURE SN NAEIFGERRAL, FERIAM, B NARER e, HE51K
BRI SCUE SO IR S5 5 T B0 . MR NSRRI PMo s T e 2 R 25 N SR R BT
K™ EIEHE]

ISR i8] -

HEWME: L ERSEFREERAA 5 HR— KIS HE” BRIRIIE BT ARSIl S i
SEIF IS IR G AT B H (CIT&TCD20130320)

fEB®M AR (1991~), 5, MmN, WLErFEA, TER7 D EEE AT



BT PMas S ARG BB FGeit-Hodf b b,
PMy.s FTE i S R A R LB 58 A, o L SR BB 3
A%, W, BHATNIE, ST PMas HRTE M 50
RZERA, MRTEESR[2,3], EmmHiliE PMos
I MR 2 LA R A (4] Lok, RUfdEST T
SERE . HERATY PMa.s SRIE A REma R 2R R, BB Bl
AR M T A2 5 R 2R BRI, HE DAV ff 2 A
FHORPE[S]. Xk, AIPAZE & PMas i EIREARL
JEL R, AR 8] 77 5 5 THT BRI o AR ST M/ N AR 4
A O, ST/ NE  ZE X B R T PMos H &
W AT A T S5 vF, @i b st i oK 4
W) PMas i 52 B ) 2 30 o PR R0t S B 8t T Ak o

1INES R EBEERI TS

1.1 INESHR
1. 1.1 7N AR

INBE R — M A T, EdRRKE T
Fourier AR s i4b i) B4R, 1 H ik 7 & HABE
ARZEAT I PR AL, BER R At — AN T AR A B AR
SR T AT M B AR V. N TR E,
INE TR —MESEEELEM T A, &4
Fourier 73 Ja i N —H IR 47715, Al R
HEAT I SR A ) A b, B AR AR 2 2
FRrE[6] o /ANETT 225 /N, £ RST5 R 5 B
HHERZIEHT, 8]« X T & — & 2 A B /N R 3L
FET I [A) 7 51 1) /N AR 4 Ay <

Wya,b) = [, lal™ fFOPIC - B/alde (1)

i a R T, SN BAR K ], b
PR T, SN AL (8] ERCPA2 . We(a, b)
NN o

MEDAFHT, /NP e RE S I T 77 1] R 5
f ORI IRAE . 48 K T a BN, NBAR Hoxt
I3 ) o R B e, AT DA RO I TR PP 34T 2
BT
11,2 /N2

K AR 45 5] 5 a B0 T A /NI R B0 57 O3 F
BEATRR Y, WA RN ZEN:

Var(@) = [17| Wy (a,b)|"db @

NPT R R AR, FRON/AINBTT %2
ALK,z R A S OGN R R A 1 U 3 A
JA AR (e . DRI, 38 L A R B — AN B ]
Frylh i EEERRRE JAD [9]e AR
F/NETT 2 B AT AL 5T PMas 5t S B2 7 A1 1
HIRHIE o
1.2 BEMRESE

/N T 72 B R S 3 AT DR P 41 e B e S
FRUETS e TR S (101 o /N T 22 R My 2 20 A R AGE
(111 kRN T ZRIRA R E B, 43y
I3 95 BAE A PR TE B 21N A P R S A
HETE BRI Th AR . A RN T 2200 A it Ze sk T 3
WL b, SN TT Z %355 /2 B AT E I
HARA T

PR TR

p= a?Prxd 3)

\%
R, ¥ 22 B HE AV 2 HIE, o2 FAITT
o
PRI R 1 b
1-a?
" 1+a%-2acos (2mk/N) 4)

A, k=01,23..N/2RFRIEH. T2, 4
a = O}, K@)E— bR,

2 Jb3R T PM,. s BREFREHESL

ARSI R A2 i AG 5 T PR O e ) e
O RATHIESE . TR R B A S, AR
FHEE AN G0 Bt AT A b 42
B HE#HE
BN JRAG PMos H B BEIREEFFA S
Bt . Ah4JE ) PMas HIEBTEIREFSI S
1) i=0; while i # S.length
2) if S(i) == none then set front _data = S(i-1) and flag 1 =1

Py

3) while S(i) == none then i++
4) set behind_data = S(i) and flag 2 =i-1
5) for j in [flag_1,flag 2]

then set S(j) = (front_data+behind data)/2; j++
6) it+
7) §’=S8S



- | | | |
£l N WL |
= | el
g - :_.-'.4 ‘ 'l '!j\ TH i M 'f‘| /‘J" f f Al ‘ ‘ ( ~:} | ‘ I 1\; ‘J“ﬂ
ﬁ%JMWJmfww%W“LQVfo'ﬂ/VWVﬂAJWW&M&#Wﬂﬁﬂx

1 PMas R LI (] 7 51 A — UL & T 26

Fig.1 Time series of PM; 5 average mass concentration and two fitting curve
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Fig.2a The contour map of real part of wavelet coefficients
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Fig.2b The curves of wavelet variance and the confidence
curve of 95%
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