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Early Prediction of Fine Dust Concentration in Seoul using Weather
and Fine Dust Information
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Abstract

Recently, the impact of fine dust on health has become a major topic. Fine dust is dangerous because it can penetrate the body
and affect the respiratory system, without being filtered out by the mucous membrane in the nose. Since fine dust is directly
related to the industry, it is practically impossible to completely remove it. Therefore, if the concentration of fine dust can be
predicted in advance, pre-emptive measures can be taken to minimize its impact on the human body. Fine dust can travel over
600km in a day, so it not only affects neighboring areas, but also distant regions. In this paper, wind direction and speed data and
a time series prediction model were used to predict the concentration of fine dust in Seoul, and the correlation between the
concentration of fine dust in Seoul and the concentration in each region was confirmed. In addition, predictions were made using
the concentration of fine dust in each region and in Seoul. The lowest MAE (mean absolute error) in the prediction results was
12.13, which was about 15.17% better than the MAE of 14.3 presented in previous studies.

Keyword : E-health, Fine dust, Time series, Informer
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Table 1. Criteria for determining the correlation relationship according
to the correlation coefficient
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E 2. XY DMHA] S22k MESSEAS] DM = AR

Table 2. Correlation between fine dust concentrations in different re-
gions and fine dust concentration in Seoul

Region Correlation coefficient
Gyeonggi-do 0.9881
Incheon 0.9629
Chungcheongnam-do 0.9137
Chungcheongbuk-do 0.9042
Gangwon-do 0.8976
Daejeon 0.874
Jeollabuk-do 0.8387
Gyeongsnagbuk-do 0.8012
Daegu 0.7854
Gwangju 0.7696
Jeollanam-do 0.748
Gyeongsangnam-do 0.7242
Ulsan 0.6761
Busan 0.675
Jeju island 0.6175

Correlation coefficient (r) Correlation

More than +0.9 correlation relationship is very high

0.7 ~ 0.9 correlation relationship is high
04 ~ 0.7 correlation relationship exists
+0.2 ~ 04 correlation relationship exists, but is low

Less than +0.2 no correlation relationship

3HA HelEE Bl %S A A3 4 A
MR 2 e A EEAe] vARA ]
Bl G ST Table 3& A8 wAIRA 5

S ke A HEA S TARA R 4B Hol
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F 3. K98 D|MHA| S22t Cied MSEEAS| DIMHA] S& A2
Table 3. Correlation between fine dust concentrations in different re-
gions and fine dust concentration in Seoul on the following day

Region Correlation coefficient
Gangwon-do 0.653
Chungcheongbuk-do 0.6302
Gyeonggi-do 0.6238
Gyeongsnagbuk-do 0.6236
Daejeon 0.6105
Seoul 0.6104
Jeollabuk-do 0.6061
Chungcheongnam-do 0.5931
Daegu 0.5887
Incheon 0.5772
Gyeongsangnam-do 0.5657
Busan 0.5585
Ulsan 0.5535
Gwangju 0.5418
Jeollanam-do 0.5413
Jeju island 0.4593
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Table 4. Prediction results based on input data for Seoul

MAE MAPE MSE RMSE
(ng/m®) | (%) | (ng/m’) | (ng/m*)
Fine dust concentration 12.25 37.23 309.72 17.60

Wind speed 14.47 45.60 419.99 20.49
Wind direction 16.23 55.13 447 49 21.15

Input data

3. ZHE X[92] HO[HE o=t o= &2t

Table 5& ta'g A
T 0.65Z 7HF 9k AU R A9 folEE o] &3l o

E 5. 43747} 7 S8 2R Xe| HOlEE 01235101 ABSEAl DNEA| S5 o Z3

Table 5. Prediction results for fine dust concentration in Seoul using data from Gangwon Province, which had the highest correlation coefficient

Input data

MAE (ug/m®) | MAPE (%) | MSE (ug/m®) | RMSE (ug/m®)

Fine dust concentration in Seoul

12.25 37.23 309.72 17.60

Fine dust concentration in Seoul, Fine dust concentration in Gangwon-do 12.23 35.69 305.28 17.47
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F 6. X9 OJMTA| s=of MESSEAI DIMHA| =5 23 o=
0|28t o= Zxt

Table 6. Prediction results using fine dust concentrations in different
regions and fine dust concentration in Seoul as input values

Redi MAE MAPE MSE RMSE
eglon (pg/m®) | (%) | (ug/m®) | (ug/m®)
Gangwon-do 12.23 35.69 305.28 17.47
Chungcheongbuk-do 12.44 37.27 319.91 17.89
Gyeonggi-do 12.2 36.66 313.52 17.71
Gyeongsnagbuk-do 12.85 38.85 335.12 18.31
Daejeon 12.25 35.89 319.58 17.88
Jeollabuk-do 12.3 36.32 316.93 17.8
Chungcheongnam-do 12.13 36.78 298.8 17.29
Daegu 12.42 36.49 323.76 17.99
Incheon 12.23 37.82 307.41 17.53
Gyeongsangnam-do 12.72 37.71 325.28 18.04
Busan 12.54 36.49 321.14 17.92
Ulsan 12.86 38.05 332.43 18.23
Gwangju 12.89 40.74 326.99 18.08
Jeollanam-do 12.7 39.09 321.52 17.93
Jeju island 13.07 40.87 331.44 18.21
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