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Abstract: By using NCEP daily reanalysis data and surface weather data of 7 counties in Ningbo over 2001
—2012, and Lamb-Jenkinson objective classification method and statistical method, we analyzed the regu-
lar pattern of regional haze events in Ningbo and corresponding atmospheric circulation characteristics.
The results show that the regional haze in Ningbo has a seasonal distribution feature, and winter is the pe-
riod with most frequent haze, while in summer haze is the least. There are about 15 times on annual aver-
age. Jumpily increasing of the regional haze in 2011 and 2012 is closely related to atmospheric circulation.
The circulation for regional haze is divided into four types: Type A, Type AN, Type AS and Type C, ac-
counting for 65.9%, 12.3%, 6.7% and 4. 7% respectively. Type A mainly occurs in autumn and winter

with stable and straight circulation. Type AN occurs in winter with significantly increasing meridional
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circulation. Type AS occurs in spring and autumn during the changing intervals of cold air and warm air.

Type C occurs in spring and summer with significantly strengthened western Pacific high pressure and

weak low-pressure ambient field on the ground. Cyclonic circulation at 500 hPa, west airflow and gentle

breeze at 850 hPa in eastern coast are helpful for the occurrence of regional haze in Ningbo. On the contra-

ry, anticyclonic circulation at 500 hPa and strong partial south airflow at 850 hPa suppress the haze. When

Type A circulation occurs with weak cold air or static and stable air condition, the probability of continu-

ous haze days and severe haze event increases.

Key words: regional haze, circulation types, characteristics, LLamb-Jenkinson scheme
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Fig. 1 Distribution of meteorological

stations in Ningbo
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Table 1 Type classification scheme of Lamb-Jenkinson circulation
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Fig. 3 The yearly (a) and monthly (b) variation trends of haze days from 2001 to 2012 in Ningbo
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Fig. 8 Average circulations of Type A high-level (a,b,c, unit: dagpm)

and sea surface pressure (d, unit; hPa)

(a) 500 hPa, (b) 700 hPa, (¢) 850 hPa
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Table 2 The meteorological element statistics of four types of primary circulations in Ningbo
AR AN #l AS #Y C#l
fig WL JE /km 8.12 8.37 8. 46 6.93
FER B / V0 68.8 66.6 70. 9 75.5
K /m e s ! 2.2 3.3 1.9 2.2
7 18.6 13.6 25.0 12.5
R Y g 44.? %0. 9 50.0 75.0
EiYis 26.3 31.8 8.3 12.5
7 10. 2 13.7 16.7 0
x3 TEREBUMIERTR~EFNTREYRE (R pg m° ) RESRESRIT
Table 3 The statistics of pollutant concentrations (unit:pg + m™*) and air quality indices of
four types of primary circulations in Ningbo
B2 iR AR AN 7 AS #Y C
SO, 59 69 52 46
NO; 75 77 72 59
PMy, 172 151 180 119
API 117 108 118 90
PM. 5 102 102 106 o
i 0.8 0 0 0
255 ek R 36. 5 38.1 45.4 75
SR IR BT 61.0 61.9 54.6 25
/% o i 35 e 1.7 0 0 0
H5 Y 0 0 0 0

T PMe, s # S 20112012 4RG3 44k .
Note: the data of PMs_ 5 is from 2011 to 2012
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