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Analysis and Prediction of (Ultra) Air Pollution based on

Meteorological Data and Atmospheric Environment Data
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Abstract Air pollution, which is a class 1 carcinogen, such as asbestos and benzene, is the
cause of various diseases. The spread of ultra-air pollution is one of the important causes of
the spread of the corona virus. This paper analyzes and predicts fine dust and ultra-air
pollution from 2015 to 2019 based on weather data such as average temperature,
precipitation, and average wind speed in Seoul and atmospheric environment data such as
SO2, NO2, and O3. Linear regression, SVM, and ensemble models among machine learning
models were compared and analyzed to predict fine dust by grasping and analyzing the status
of air pollution and ultra-air pollution by season and month. In addition, important
features(attributes) that affect the generation of fine dust and ultra-air pollution are identified.
The highest ultra-air pollution was found in March, and the lowest ultra-air pollution was
observed from August to September. In the case of meteorological data, the data that has the
most influence on ultra-air pollution is average temperature, and in the case of meteorological
data and atmospheric environment data, NO2 has the greatest effect on ultra-air pollution
generation.

Key Words : Air pollution, Ultra-air pollution, Meteorological data, Atmospheric environment
data, Linear regression, SVM, Ensemble models
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Fig. 1. (Ultra) air pollution status in Seoul from 2015 to 2019
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Table 2. Analysis of air environment data in Seoul
from 2015 to 2019
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Fig. 2. Average (ultra) air pollution status by
season in Seoul from 2015 to 2019
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Fig. 3. Average (ultra) air pollution status by
month in Seoul from 2015 to 2019
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Fig. 5. Comparative evaluation of PM2.5 prediction based on meteorological data
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Table 3. Performance evaluation of PM10 prediction

model based on meteorological data

Model MAE MSE RMSE MSLE
Linear 021277 0072138 | 0268585 | 0021552
Regression

SVM 0.22422 0078119 | 0279498 | 0.033771
Voting 0.185765 | 0058869 | 0242630 | 0024322
Random 0167638 | 0053977 | 0232330 | 0.021100

Forest

Extra
0.164796 | 0056047 | 0236743 | 0022139

Random Tree

GMB 0.178213 | 0.051767 | 0.227524 | 0.020153
XGBoost 0.185822 0.054529 0233516 0.021552
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Table 4. Performance evaluation of PM2.5 predicti
on model based on meteorological data

Model MAE MSE RMSE | MSLE
Linear 0205503 | 0066618 | 0.258105 | 0.020575
Regression

SVM 0210423 | 0063383 | 0.251761 | 0.031416
Voting 0.184228 | 0057985 | 0.240800 | 0.029199
Random

0.170909 | 0.044497 | 0.210945 | 0.023157

Forest

Extra 0.188841 | 0051649 | 0227265 | 0.026674
Random Tree

GMB 8849250 | 0.049784 | 0.223125 | 0.026279
XGBoost 0.16619 | 0.04195 | 0.20483 | 0.0205
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Table 5. Performance evaluation of PM10 predicti

1 dlole] 7|8 PM10

i

B[}

on model based on weather data and atmospheri
c environment data

Model MAE MSE RMSE | MSLE
Linear
: 0.118757 | 0.01987 | 0.14096 | 0212779
Regression
SVM 0.192449 | 0.063255 | 0251507 | 0.02754
Voting 0.10128 | 0.03054 | 0.174770 | 0.010701
Random 0.118428 | 0035334 | 0.187974 | 0.012370
Forest
Extra
0.10400 | 0.030347 | 0.174204 | 0.010630
Random Tree
GMB 0.102808 | 0.029846 | 0.172762 | 0.01039
XGBoost 0.130304 | 0038735 | 0.196813 | 0.014160
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Table 6. Performance evaluation of PM2.5 predi
ction model based on weather data and atmos
pheric environment data

Model MAE MSE | RMSE | MSLE
Linear
' 0.0704 | 0.0130 | 0.1144 | 0.0048
Regression
SVM 0.17775 | 0.04545 | 0213273 | 0.02277
Voting 0.13752 | 0.03459 | 0.18587 | 0.01617
Random 0.14924 | 003354 | 0.18316 | 0.01671
Forest
Extra 0.14430 | 003050 | 0.17466 | 0.01386
Random Tree
GMB 015204 | 002937 | 0.17137 | 0.01431
XGBoost 0.15029 | 0.0319 0.17860 | 0.01692
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