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The escalating frequency and intensity of natural disasters and extreme weather events due to climate
change have caused increasingly severe damage to societal infrastructure and buildings. Government
E-mail : agencies and private companies are actively working to evaluate these damages, but existing
kotsal988@naver.com technologies and methodologies often fall short of meeting the practical demands for accurate
assessment and prediction. This study proposes a novel approach to assess building damage resulting

from natural disasters, focusing on typhoons—one of the most devastating natural hazards experienced

Received : April 17, 2024 in the country. The methodology leverages deep learning algorithms to evaluate typhoon-related
Revised :May 15,2024 damage, providing a comprehensive framework for assessment. The framework and outcomes of this
Accepted : May 21, 2024 research can provide foundational data for the evaluation of natural disaster-induced damage over the

entire life cycle of buildings and can be applied in various other industries and research areas for
assessing risk of damage.
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3. Research methodolgoy
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Table 1. Variable descriptions

Variable Description

The damage ratio represents the proportion of the building's value lost due to Typhoon Maemi,

Buildi ti .. .
Output uilding damage ratio calculated as the value of the damage divided by the entire property value

Refers to the type of buildings that incurred damages from the typhoon, including

uilding usage 1) commercial buildings, 2) residential buildings, and 3) industrial buildings

The cumulative worth of all buildings that incurred damages due to the typhoon, expressed in millions

Input Overall building value of South Korean KRW
Peak Wind Speed ”Sl"eh; rrlr(njaximum wind speed recorded, calculated as a 10-minute average, and expressed in meters per
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Table 2. Descriptive statistics of variables

Varialbe Min. Max. Average Std.D
Building damage ratio 817 -8.57 -0.69 -5.57
Building usage 817 1 3 1.42
Overall building value 817 4.52 12.21 8.93
Peak Wind Speed 817 314 389 37.71
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Table 3. Learning outcomes for each scenario

Dropout(0) Dropout(0.2)
Network Structure

MAE RMSE MAE RMSE

25-25-25 0.435 0.524 0.562 0.667
50-50-50 0.293 0.452 0.434 0.590
75-75-75 0.274 0.453 0.420 0.593
100-100-100 0.273 0.394 0.417 0.527
200-200-200 0.260 0.356 0.388 0.489
300-300-300 0.228 0.322 0.361 0.446
400-400-400 0.238 0.323 0.381 0.450
500-500-500 0.258 0.328 0.395 0.459
600-600-600 0.264 0.357 0.417 0.500
700-700-700 0.275 0.363 0.418 0.500
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o} St} Wb EEol-2 03 300-300-300 k=& FAo] HA o7 A} F YE T 139} sto]wulatu|H =
Table 42} Zct.

Table 4. Configuration of the final model

Conformation Descriptions
Dropout 0
Optimizer Adaptive Moment Estimation Method
Hyper Parameter Epoch 1,000
Batch Size 5
Activation Function Rectified Linear Unit function
Network structure Number of node 300-300-300
Number of layer 3
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