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Abstract  The particle concentration is always higher in China especially the concentration of particle matter 10

PMI10 . Controlled by special atmospheric environment process the serious large-scale pollution may come into being.
Directed by the atmospheric environment process notion the surface mesoscale system which can cause severe air
pollution and the ground layer microscale circulation system as well as the steady boundary layer are analyzed. Two
mechanisms that can trigger fearful air pollution should be paid more attention to. One is the ground layer microscale
circulation cells coming forth in the homogeneous pressure field. The other is the pollution transmission and convergence
belt which may appear when the homogeneous pressure field tends to move.
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Table 1 Air pollution index and corresponding scales
Concentration of contamination / mg m~
API SO, NO, PM10 TSP Total
. . Sulfur Nitrogen Particle Mater 10 Suspended Particulates
Air Pollution Index . . . . . :
dioxide daily mean dioxide daily mean daily mean daily mean

50 0.050 0.080 0.050 0.120

100 0.150 0.120 0.150 0.300

200 0.800 0.280 0.350 0.500

300 1.600 0.565 0.420 0.625

400 2.100 0.750 0.500 0.875

500 2.620 0.940 0.600 1.000

2

Table 2 Air pollution index and its corresponding messages

Air pollution index

Air quality level

Air quality status descriptor

General health effects

Cautionary statements

0~50 | Good
51~100 II Moderate Safely work and rest
101 ~ 150 1
Slight pollution Mild aggravation of symptoms in Persons with
susceptible persons with incitation symptoms existing heart or respiratory ailments
151 ~ 200 I 2 in the healthy population should reduces physical exertion and
Light pollution outdoor activity
201 ~ 250 N1
Middling pollution Elderly
Significant aggravation of symptoms and and persons with existing heart or lung
251 ~ 300 V2 decreased exercise tolerance in persons with disease should stay indoors and reduce
Light serious pollution heart or lung disease with widespread physical activity
symptoms in the healthy population.
301 ~ 500 A% Severe pollution

Premature onset of
certain diseases in addition to significant
aggravation of symptoms and decreased exercise
tolerance in healthy persons

Elderly and persons with

existing diseases should stay indoors and

physical  exertion.  General

population should avoid outdoor activity
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Table 3 Partition table

Area name Area code Provinces and cities each area contains

AREALI Qinghai Gansu Shaanxi Ningxia Western part of Inner Mongolia Shanxi
North China Henan Beijing Hebei Tianjin Shandong

AREA2 Eastern part of Inner Mongolia Heilongjiang Jilin Liaoning

Northeast China

AREA3 Anhui Jiangsu Shanghai Jiangxi Zhejiang
East China

AREA4 Sichuan Chongging Yunnan Guizhou Hubei

Southwest China
AREAS Hunan Guangxi Guangdong Fujian Hainan
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Fig. 2 Distribution of PM10 in North China during the pollution process from Dec 9th 2002 to Dec 16th 2002
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Fig. 8 The transformation of temperature profile from Dec 9th 2002 to
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Fig. 4 (a) Homogeneous pressure field at sea level at 08 Beijing Time (BT) on Dec 9th, 2002; {b) homogeneous pressure field at 925 hPa level
at 20 BT on Dec 10th, 2002
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Fig. 5 (a)Sketch map of the ground layer microscale circulation cells at 08 BT on Dec Sth, 2002; (b) sketch map of the ground fayer microscale
cireulation cells at O8 BT on Dec J0th, 2002
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Fig. 6 Sketch map of the pollution transmission and convergence beft at 08 BT on Dec E4th, 2002 during the much heavy pollution stage



