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Study on Pollution Weather Classification and Pollution
Meteorological Characteristics in Guigang City
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Abstract; The classification and mechanism of polluted weather are of great significance for air quality
forecasting and early warning. Based on the US reanalysis data and ground conventional meteorological data from
January 2015 to December 2018, the cluster analysis method was used to classify the types of polluted weather in
Guigang City according to the high altitude and ground weather conditions. It also explores the characteristics of
polluted weather and air quality under various weather types. It is expected to provide scientific basis for relevant
departments to carry out air pollution prevention and control the total pollution source. The results show that when
air pollution occurs, it can be divided into two —slot — ridge type, one —slot — ridge type and subtropical high type
according to the high — altitude (500 hPa) circulation situation. Two — slot — ridge type occurs most frequently in
autumn and winter. According to the situation of ground circulation, it can be divided into six types: cold high
pressure ridge bottom type, cold high pressure control type, cold high pressure rear part type, southwest warm low
pressure type, tropical cyclone type and pressure equalization type, then a weather model was built. Among them,
the number of polluted weather days under the control of the cold high pressure ridge is the most (61 days). The
cold high pressure controlled air quality is the worst ( AQI is 163 ), causing particulate matter ( PM, ; \PM,,) to
exceed the standard. The southwest warm and low pressure air quality is the second most serious (AQI is 135).

Tropical cyclone type and pressure equalization field type often show high temperature and multiple sunshine, which
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is easy to cause O, pollution. When atmospheric pollution occurs, the circulation situation and meteorological

elements show that the atmospheric stability increases. The horizontal and vertical diffusion conditions become

worse and the average surface wind speed does not exceed 1.5m/s. By the way, the relative humidity is greater

than 50% and the daily rainfall is less than 5 mm.

Key words : weather classification ;two slots and one ridge ;high pressure ;low pressure ;pressure equalization field
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Fig. 1 Monthly change in pollution days from 2015 to 2018
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Fig.2 Distribution of the number of days of primary
pollutants in Guigang City from 2015 to 2018
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Fig.3 Cold high pressure ridge bottom type weather model

(a)500 hPa height situation graph (unit:dagpm) ; (b)850 hPa wind field superposition vertical velocity ( colouring) Composite

graph (unit:m/s,hPa/s) ;(¢)Sea level pressure field superposition relative humidity ( colouring) composite graph

(unit:hPa,% ) ; (d) Composite map of sea level wind field superimposed temperature ( colouring) (unit:m/s,C)
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Fig.4 Cold high pressure controlled weather model

(a)500 hPa height situation graph (unit:dagpm) ; (b)850 hPa wind field superposition vertical velocity ( colouring) Composite
graph (unit;m/s,hPa/s) ;(c) Sea level pressure field superposition relative humidity ( colouring) composite graph
(unit:hPa,% ) ;(d) Composite map of sea level wind field superimposed temperature ( colouring) (unit;:unit;m/s,C)
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Fig.5 Cold high pressure rear weather model
(a)500 hPa height situation graph (unit:dagpm) ;(b)850 hPa wind field superposition vertical velocity ( colouring) Composite
graph (unit:m/s,hPa/s) ; (c)Sea level pressure field superposition relative humidity ( colouring) composite graph
(unit:hPa,% ) ; (d) Composite map of sea level wind field superimposed temperature ( colouring) (unit:m/s,C)
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Fig. 6 Southwest warm and low pressure weather model
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(a)500 hPa height situation graph (unit;dagpm) ; (b)850 hPa wind field superposition vertical velocity ( colouring) Composite

graph (unit:m/s,hPa/s) ;(c) Sea level pressure field superposition relative humidity ( colouring) composite graph

(unit:hPa, % ) ; (d) Composite map of sea level wind field superimposed temperature ( colouring) (unit:m/s,C)
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Fig.7 Tropical cyclone weather model

(a)500 hPa height situation graph (unit:dagpm) ; (b)850 hPa wind field superposition vertical velocity ( colouring) Composite

graph (unit:m/s,hPa/s) ;(c) Sea level pressure field superposition relative humidity ( colouring) composite graph

(unit:hPa,% ) ; (d) Composite map of sea level wind field superimposed temperature ( colouring) (unit:m/s,C)
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Fig.8 Equal pressure field type weather model
(a)500 hPa height situation graph (unit:dagpm) ; (b)850 hPa wind field superposition vertical velocity ( colouring) Composite
graph (unit;m/s,hPa/s); (c¢) Sea level pressure field superposition relative humidity ( colouring) composite graph

(unit:hPa,% ) ; (d) Composite map of sea level wind field superimposed temperature ( colouring) (unit:m/s,C)

FS2ME T 28 SRR G0 ™ E (AQL y 135), H ) 25 2 th S B s e i

PM, 5 .\PM,, SO, f-F- X9k B HETE S — o T 2 il
SBEFEI T2 7y i i XM b2 15 4, 0, -
8 h H -2y I i P 58 s U vk R
(160 ug/m*) .

1 T ANRBURL ) A B DR, 18 R v 457 B R I 1]
A A IR S AT, AT 4 RSO ) 3 B P T G
SR SRR AR M B, 45 & R4y
fitt, KA 5 IR AV B I5 Y, AL, Z 40
FEREAT AR 2, B HS T TEAL S8 75 1 Al — 225 I

Giitdrsk 3 d Lk BT Gead AR (35 22 Al
i) B, 15 AN AR L P, AR 0 1 2275 548,54
WAL PM, 55 O SSBFEAF B 295 9, AL 2 A id
FELL 05 M B B 5 ey, Ak T15 343 B85 R
15 P RSB LAY g AP e 425 (8 W) e A%
TR E R L b5 e AR ) R B R A 24 % 4
INAERETER7/R SRR s O SN A BN S
TR PR RF L1 N [ B, {5 Qe HE R 2, Ak
TR R AOE S B AP B R DAL 75 B R R

R2 BERR|LBTRERRYMKSD YR EFHE

Tab.2 Characteristics of pollution degree days and atmospheric pollutant concentrations of various types of polluted weather

Y igé]}‘f Vs YL i AOI PM, s/ PM,,/ SO, / NO,”/ O, -8h/ CO/Iilg .
HY/d RER/ ug-m™> ug-m? ug-m>® ug-m? ug-m” m~’
B R 52 9 61 127 95 139 21 41 100 1.2
Y TR 6 3 9 163 120 165 29 27 113 1.2
YRR 30 3 33 125 92 137 25 43 109 1.2
P R A 13 4 17 135 100 145 25 35 67 1.3
TS e 23 0 23 115 65 103 19 30 172 1.0
Y1137 24 6 30 134 92 130 21 40 118 1.4
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Tab.3 Average Meteorological Elements of Various Polluted Weather Types in 2015—2018

—— AW/ PR ®&ER EER FHR &R R PEXE/sERAE, |-
LR mm  E/C /C /C JE/WPa JE/WPa /% (mes ) (m-s ') %uh
g =Yas /i 0.4 17.2 14.0 22.0 1012.7 1015.3 69 1.5 3.2 3.8
¥ 1 H 4 il 0 14.7 10. 8 20.5 1017.5 1020.7 59 1.5 3.4 5.7
= 0.1 16. 8 12.8 22.3  1014.3 1017.3 62 1.2 3.0 4.9
it s 1.6 18.6 15.1 23.1  1008.6 1011.3 76 1.2 3.0 2.5

P AN E 3.5 27.9 23.6 33.4  1002.7 1005.0 66 1.4 3.8 8.8
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