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Scale Dependence Between, PMZ; and Meteorologlcal Eactors and Its Inﬂuencmg

Factors in “2 + 26” Cities /£ ,.-f‘ yi: @ ) )
WU Shu- ql JIN Jlan “ndn, , ZHENG Dong-yang CU Yang Yang, ZHAO Wen-ji * . . = &
( College of Resourge En\lronmenl and Tourism, Capital Normal UanE‘I‘bltV, B‘eqmg 100048, China) ¢ -I"‘l i ) ' )

Abstract: Based on the PM2 5 concentration and meteoroloﬁlcal data of “24#26” cities | the variations in PM2 5 time:series were analyzed by the continuous wavelet fransform

CWT). and discrete wavelet transform(D\X’T ). Wavelet coherence(’ WFC) and muhlple wavelet coherencé( MWC) were used to quantify the response relationship between
PM,’; and smg]e/ multiple meteorological factors in the tlme-frequeney domaify, Eaff al wavelet coherence (PWC) was used to quantitatively evaluate the influence of
atmospheric téleconnéction factors on the response relallonshlp The results shbwed that: (D the concentration of PM, ; in the “2 +26” cities had the spatial distribution
characteris(ics of high in the middle area and low in the peripheral area. The PM, 5 mutation events were mainly concentrated before 2018 and mostly occurred in winter when
the meleoréllogi(:al conditions were stable. The annual scale period of 256-312 d was relatively stable, and it was also the dominant period of the PM, ; time series. @ The
coherences between PM, 5 and meteorological factors depended on the time-frequency scale and variable combination. At all time-frequency scales, PM, 5 had strong
coherences with relative humidity and temperature. At small and medium time-frequency scales, PM, 5 had strong coherences with wind speed. At large scales, PM, ¢ had
strong coherences with temperature. The combination of precipitation, temperature, and relative humidity could explain the variation in PM, 5 at all time-frequency scales.
(3 At different time-frequency scales, the enhancement/weakening effects of atmospheric teleconnection factors on the response relationship were not the same. At all time-
frequency scales, the El Nifio-Southern Oscillation( ENSO) had a greater impact on the response relationship between PM,  and precipitation/temperature, and the Pacific
decadal oscillation(PDO) had a greater impact on the response relationship between PM, 5 and relative humidity/wind speed. These results provide reference for regional air
pollution control.

Key words; “2 +26” cities; meteorological factors; multi-scale correlation; atmospheric teleconnection factor; wavelet analysis
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Fig. 3 Temporal variations in PM, 5 concentration from 2015 to 2021
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o u'l'.I‘ablé 1 _Parameler statistics of wavelet coherence and .;nulliple wavelet coherence between PM, 5 and meteorological factors
' sin POSP/ % ) AWC

BRI <48 4-8A >8 H  PrAMBIRE  <4Hd  4-8H >8 A
PM, 5-PRE 26.37 0.79 71.62 0.46 0.52 0.53 0.55
B g PM, 5- TEM 28.16 2.65 81.25 0.54 0.62 0.61 0.60
PM, 5- RHU 28.26 13.46 54.39 0.53 0.55 0.55 0.59
PM, 5-WS 16.17 13.76 26.89 7.26 0.41 0.53 0.53 0.51
PM, 5-PRE-TEM 30.05 0.15 21.90 77.53 0.71 0.82 0.81 0.80
PM, 5-PRE-RHU 31.59 13.76 14.05 73.99 0.74 0.77 0.76 0.78
TR PM, 5-PRE-WS 29.00 11.64 20.24 60.98 0.69 0.75 0.75 0.76
PM, 5-TEM-RHU 46.86 13.76 51.06 85.47 0.80 0.82 0.82 0.83
PM, -TEM-WS 38.66 21.69 70.10 0.75 0.79 0.79 0.81
PM, s-RHU-WS 23.78 14.55 19.94 39.86 0.70 0.73 0.73 0.73
PM, 5-PRE-TEM-RHU 49.50 16.40 42.15 99.01 0.88 0.91 0.91 0.91
= PM, 5-PRE-TEM-WS 37.91 12.96 30.97 77.53 0.87 0.93 0.93 0.93
PM, ;-PRE-RHU-WS 33.53 17.33 73.82 0.85 0.90 0.90 0.88
PM, 5-TEM-RHU-WS 47.71 15.87 48.19 87.84 0.91 0.93 0.92 0.93
PU7E & PM, 5-PRE-TEM-RHU-WS 49.30 20.77 39.58 99.03 0.95 0.97 0.97 0.97
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Table 2 Parameter statistics of partial wavelet coherence between PM, 5 and meteorological factors
ne POSP/ % AWC
B IS <4 J 4~8J1 >8 H B U <4 1 4~8 J >8 1
PM, 5-PRE ~ AO 28.26(1.89) 0.17( -0.62) 6.34( -8.77) 88.85(17.23) 0.52(0.06) 0.56(0.04)  0.57(0.04) 0.60(0.05)
PM, - PRE~ENSO  22.34( -4.03)  0.40( -0.39) 3.78( -11.33) 7L.11( -0.51) 0.49(0.03)  0.58(0.06)  0.58(0.05)  0.56(0.01)
PM, s- PRE ~PDO 26.12( -0.25)  0.19( -0.60) 12.69( -2.42) 74.49(2.87) 0.49(0.03) 0.54(0.02)  0.54(0.01) 0.51( -0.04)
PM, 5-TEM ~ AO 30.70(2.54) 2.68(0.03) 15.26(5.44) 83.78(2.53) 0.57(0.03) 0.66(0.04)  0.64(0.03) 0.61(0.01)
PM, 5-TEM ~ ENSO 32.54(4.38) 6.22(3.57)  9.21( -0.61) 92.23(10.98) 0.59(0.05) 0.70(0.08)  0.69(0.08) 0.69(0.09)
PM, ,-TEM ~ PDO 20.15(0.99)  9.39(6.74)  8.16( -1.66) 77.87( -3.38) 0.57(0.03)  0.64(0.02) 0.62(0.01)  0.63(0.03)
PM, s-RHU ~AO 29.05(0.79) 13.49(0.03) 9.06( -12.69) 71.28(16.89) 0.54(0.01) 0.50( -0.05) 0.50( -0.05) 0.53( -0.06)
PM, 5-RHU ~ ENSO 23.73( -4.53) 11.11( -2.35) 8.76( -12.99) 56.59(2.20) 0.54(0.01) 0.61(0.06)  0.61(0.06) 0.60(0.01)
PM, 5 _RHU ~PDO 22.84( -5.42) 15.34(1.88) 11.48(-10.27) 45.10( -9.29)  0.51( -0.02) 0.61(0.06)  0.61(0.06) ‘_0.-57? -0.02)
PM, WS ~ AO 12.94( ~3.23) 20.24(6.48) 9.21( -17.68) 7.77(0.51)  0.39( -0.02) 0/63(0.10)  0.62(0.09) _ﬁ(qﬁ)
PM, 5-WS ~ ENSO 14.38( -1.79) 21.83(8.07) 14.95(,=11.94) 4.22(-3.04)  0.40( 50.01) ~ 0.51(/-0.02) 0.52( -0701)" Q,'§O( =0:01)
PM, 5-WS ~PDO 5.87(-10.30) 11.90( -1.86) 3.47( #23:42) 0.84( -6.42) 0.38( 7”0.'(53)'- 0.‘52(I—“O.01) 0.52( —0.01){,;'6.43{ =(. 06)
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Fig. 6 Partial wavelet coherence between PM, 5 and meteorological factors after excluding the effects of the AO
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