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Abstract
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CART method has been used to study the meteorological factors resulting in the PM10 heavy air poliu-

tion of Beijing. One main interesting conclusion is that humidity condition, PM10 condensation day before are pre-

requisite factors, while other meteorological factors, such as atmospheric stability, boundary layer height, and sus-

tained weak wind, are important factors. It is help for air pollution control and forecast with further research on the

humidity conditions.
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Table 1 The classification of PM10 air pollution index (API) oriented this research
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Table 2 The list of predictive factors in the model
it H-F Factors . o Tﬁjﬁ :?ijﬁ,lﬁ Descriptions
PMI10pre A 2 K 20 BV 2R 1 X 20 B3k PMI10 mean concentration from 2000 BT day before yesterday to 2000 BT yesterday
Yh20p0 B 1 K 20 BHE =S # i S H Surface pressure at 2000 BT yesterday
Yh20Tdl AY 1 X 20 85825 1000 hPa 8% =B 1000 hPa dew-point temperature 2000 BT yesterday
Yh20T9 AU 1 K 20 BF#E%S 925 hPa I8 E 925 hPa temperature at 2000 BT yesterday
Yh20T8 B 1 X 20 B85 850 hPa JBE 850 hPa temperature at 2000 BT yesterday
Yh20MIXH Bl 1 K 20 BRHE S EEE Mixing height at 2000 BT yesterday
Swsl Al 1 X 20 B 5 24 H 08 B 1000 hPa X3 Z 1 1000 hPa sum of wind speed at 2000 BT yesterday and 0800 BT today
HO8p0 08 B #i 1) S = Surface pressure at 0800 BT today
HO08Tdo 08 Bf b I 2% = BB Surface dew-point temperature at 0800 BT
HO08T91 08 B} 925 hPa, 1000 hPa 3% Temperature difference between 925 and 1000 hPa at 0800 BT
HO8TS 08 B} 925 hPa J&F 925 hPa temperature at 0800 BT
HO8T8 08 i} 850 hPa J@8 & 850 hPa temperature at 0800 BT
HO8WdS8 08 B} 850 hPa A [n] 850 hPa wind direction at 0800 BT
HO08sT8 08 B¢ 850 hPa £ B 850 hPa stability at 0800 BT
HO08sT7 08 i} 700 hPa B2 2 700 hPa stability at 0800 BT
HOSMIXH 08 IR & E B E Mixing height at 0800 BT
H20p0 20 B b Ji S He Surface pressure at 2000 BT
H20Td1 20 B} 1000 hPa &% SR E 1000 hPa Dew-point temperature at 2000 BT
H20T9 20 If 925 hPa J&FF 925 hPa temperature at 2000 BT
H20T8§ 20 B} 850 hPa (B 850 hPa temperature at 2000 BT
H20Wd8 20 B 850 hPa P Ja} 850 hPa wind direction at 2000 BT
Sd24phl4 14 B} 24 h I E 24 h surface pressure trend at 1400 BT
HO2TTds 02 [ b 7 IR B #% 2 E Surface dew-point temperature at 0200 BT
ﬂTTds _9§_ B Hb I VR A R Surface: dew-point temperature at 0800 BT _ L
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Fig. CART Decision-tree of PMI10 air pollution level. Only heavy pollution branch is shown, the left branch for Grade 2 and the right

branch f » 1 are neglected
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Table 3 Main specifications of the decision-tree for PM10 air pollution levels

SCRE ST A A BB 200 5 3B A W7y ST BEIGY 0 R

Full Decision-Tree ILeft branch Right branch The branch for heavy pollution
7t H B Node size 33 13 8 12
| 5> ¥ 131 2 Residual mean difference 0. 7145 0.7225 0. 5098 0. 983
) % Errors ratio 0. 15 0.15 0.11 0. 20

T4 BISAERFEGT 4 T HARRANHITERBR

Table 4 The probability of 4 classifications under the conditions of first five nodes

255 FN S8 HEAZL W% | 1 W | 2 % | 3 WFa g 4
Node Factors Samples Grade 1 Grade 2 Grade 3 Grade 4
i HO02TTds 283 0.45 0. 29 0. 15 0. 11
2 HOSMIXH 108 0. 80 0.13 J. a7 0. 00
3 PM10pre 175 0. 24 0. 38 0. 25 0.13
4 HOSMIXH 89 0. 34 0. 54 0.12 0. 00
5 H08sT8 86 0. 14 0. 22 0. 29 0. 35

PR PR Residual mean difference F2 FIHE Residual mean difference
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Fig. 2 (a) The variation of deviance with node size and (b) the variation of deviance with node size below the node of H07sT8 in Fig. 1
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Table 5 The judgment criterion and probability distribution of heavy PM10 air pollution in Beijing
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