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Abstract

The heat wave, which was first designated as a natural disaster in 2018 and causes casualties and property damage

due to temperature rises above a certain standard, is becoming more serious at domestic and abroad. In particular,
Busan faces the need to establish strategies to cope with the heat wave for its largest number of thermal disease
among all metropolitan areas of the Korean Peninsula. This study aims to provide foundations for establishing heat
wave strategies by using LSTM techniques, an artificial intelligence (AI) methodology, to reflect the urban-social
characteristics of Busan. LSTM optimization analysis results show higher accuracy than conventional regression models
and ensemble models, identified by MAE 0,139 and MSE 0.128. In addition, we perform a feature importance
analysis to examine the effects of the utilized variables, and the results showed that the temperature-related variables
had the highest impact. Significance of this study is found in predicting heat waves by reflecting the urban-social
characteristics of Busan beyond simply utilizing climate data through Al methodology. It is expected that heat waves

would be more accurately predicted by supplementing future data, adding variables, and improving models.
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Table 1_ Thermal Disease at the Metropolitan

Metropolitan A 5-year average (2014~2018) 65+

(10,000 people) (Rank)

Busan 7.0 8.7 (2
Ulsan 5.4 10.7 (1)
Gwangju 4.9 8.1 (3)
Seoul 4.4 63 (5)
Daejeon 35 6.7 (4)
Incheon 34 5.5 (6)
Daegu 34 5.4 (7)

Source: KEI 2020, modified.
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Table 2_ Heatwaves Dataset

Date The highest|The average| The lowest | Wind chill Averz.lge Heat | Heat Tropical Heat
relative wave | wave . UV
(YYYY- Place temperature | temperature | temperature | temperature ity alert | effects night ) Wave
MM-DD (e (8 c c (0)):¢ (o)
) (©) (©) (C) (©) @) (O/X) | (step) (O/X) (O/X)
2019-05-01| _ Noreh 2038 17 143 2.1 721 x ; x | Hgh | «x
Chuncheon
2019-05-02| _ Noreh 217 17.6 14.8 214 54.8 x ; X |Highest| x
Gangneung
2019-05-03 Seoul 23.1 19.1 15.3 229 419 X - X High X

Source: KMA(http://data.kma.go.kr).
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Table 5_ The Derived Result of Optimal LSTM by setting Epoch & Hidden Layer units

Number of Hidden Layer node Units

Epo 10 20 30 40 50

60

70

80

90

100

MSE | MAE | MSE | MAE | MSE | MAE | MSE | MAE | MSE | MAE

MSE | MAE

MSE | MAE

MSE |MAE

MSE | MAE

MSE
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Table 6 _ Optimal LSTM Model Setting

Class

Setting

Range of learning data

2018-2020

Hidden Layer LSTM(80), 15, 1
Activation Function ReLU
Optimizer Adam
Batch Size 32
Epoch 50
Early Stopping 20
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Table 7 _Heatwave Feature Importance

Variable Importance (%)
The Average Temperature(°C) 31.12
The Highest Temperature(°C) 26.55
The Low Temperature(°C) 11.81
Tropical Night 6.55
The Highest Sea Temperature(°C) 6.01
The Low Sea Temperature(°C) 4.13
Ozone Concentration 3.90
Total Population 3.52
Average Relative Humidity(%) 3.09
The Population over the 50s 1.73
The Green Area(m?) 1.60
The Road Area(km’) 0.00

Figure 2 _Heatwave Feature Importance
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