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Table 1 The correlation coefficients between API, pollution concentration and the surface meterological elements in winter

Rl (X)) FEIREE (X)) RIUREE(X;) (X)) MXHREE(X;) WHE(X,) FoKE(X,) RBILEE(Xy) mkiRE(Xy)

API 0.204 0.343 0.087 -0.051 0.003 -0.472 -0.238 -0.521 0.442
S0, 0.159 0.261 0.072 -0.061 0.151 -0.445 -0.160 -0.483 0.327
NO, 0.138 0.297 0.010 -0.010 0.036 -0.539 -0.190 -0.431 0.490

PM,, 0.170 0.304 0.060 -0.047 0.024 —-0.456 -0.211 -0.521 0.419
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Table 2 The correlation coefficients between API, pollution concentration and the surface meterological elements in summer

RIR(X)) EIREE (X)) FARIEEE(X,) AER(X,) MR (X)) K (Xo) FEKE(X,) RIE(X,) MIRZE(X)

API -0.09%4 0.005 -0.207 0.240 -0.247 -0.281 -0.248 -0.450 0.306
S0, 0.080 0.150 0.008 0.106 -0.007 -0.280 -0.111 -0.378 0.262
NO, -0.311 -0.196 -0.417 0.352 -0.093 -0.384 -0.117 -0.505 0.240
PM,, -0.126 -0.032 -0.242 0.244 -0.272 -0.260 -0.249 -0.437 0.288
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Table 3 The equations between API, air pollution concenration and the surface meteorological

elements established by optimization subset regression

APL B3 (V) B JiE EMKr
API KAPAE YV =1.4135 +2.3448X, -2.1209X, -0.2123X; -5.0113X, —2.2512X, + 1. 6545X, +0. 4478X,, 0. 8525
API H2AE YV =98.4519 —0.5956X; —0. 1090X, —2. 0088X, + 1. 4520X, +0.3181X,, 0. 8065
S0, LPAE YV =0.0413 0. 0129X, - 0. 0013X; +0. 0028X, +0. 5504, 0. 8816
S0, HAAE Y =0.0725 -0.0004X5 —0. 0020X; +0.0016X, +0. 4864 X, 0. 8385
NO, KZ2AE V=0.0413 -0.0129X, —0. 0013 X; +0. 0028X, +0. 5504X,, 0. 8816
NO, H4E Y=0.0995 —0.0008X, —0.0005X5 —0.0035X, —0. 0001X, —0.0017X; +0.0016X, +0.4514X, 0. 8508
PM,, LPAE Y =0.0928 —0. 0003X5 —0. 0090X, —0. 0038X +0. 0042X, +0. 4448X,, 0. 8324
PM,, HAAE Y =0.1438 0. 0010X5 —0. 0002X, —0.0034X; +0. 0024X, +0. 3772X,, 0. 8401
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Fig.1 Predicted and actual API during winter half year( Oct—Mar)
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Fig.2 Predicted and actual API during summer half year( Apr—Sep)
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Fig.3 Predicted and actual API during winter half year( Oct—Mar 2010)
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Table 4 Error analysis of statistical and predicted samples

B SRR N TRiRAEA
A Bt APL 594
By B2 SRy R 9 By iR SRy 5 2
API 13.5942 10. 4156 19.3205 17.680
o S0,/ (mg-m~?) 0.0172 0.0128 0.0277 0.0246
h NO,/(mg-m~3) 0.0153 0.0120 0.0334 0.0285
PM,,/(mg-m~3) 0.0248 0.0187 0.0316 0.0337
API 9.3059 7.0529 10.8149 10.2502
” 80,/ (mg-m~?) 0.0104 0.0077 0.0117 0.0095
A NO,/(mg-m~3) 0.0100 0.0076 0.0144 0.0127
PM,,/(mg-m~3) 0.0148 0.0110 0.0174 0.0178
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Fig.5 The typical weather situations of type-1 and type-2
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Fig.7 API and the thickness of atmospheric mixed layer from Oct 2009 to Sep 2010
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Forecasting air pollution based on the key meteorological elements
and typical weather patterns in Guangzhou

SHU Fengmin'” LUO Senbo®  LUO Qiuhong' LUO Cong’ ZHANG Wei'

(1. Guangdong meteorological observatory, Guangzhou, 510080, China;
2. Guangzhou meteorological observatory, Guangzhou, 510080, China)

ABSTRACT

In this paper, the variation characteristics of daily air pollution index ( API), SO,, NO, and PM,,
concentration, the relationship between them, and the surface meteorological elements in Guangzhou from Jan.
2007 to Nov. 2009 were analyzed. The predictive equations for API,SO,, NO, and PM,, concentration were
built. To compensate for the lack of simple mathematical model, the typical weather patterns and the related
indicators were determined. The method was used as an important tool of the air quality forecast and warning
services during the 16th Asian Games in Guangzhou at Guangzhou Environmental Monitoring Center Station in
Oct. 2010.

Keywords: meteorological elements, typical weather patterns, inversion layer, air pollution forecast.



