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ABSTRACT KEYWORD

Purpose: This study evaluates pothole vulnerability, a growing issue driven by climate change and urban factors, _EE%

with a focus on Gangnam District. The aim is to develop a GIS-based methodology to predict roads at high risk of 1;': ;:g E,th\ﬂl

potholes and create a vulnerability map. Method: The study integrates various factors, including climate and 2| Eé -

topographic factors (precipitation, DEM), environmental factors (Flood Prediction Map, flood trace map, deicing

box), and physical road attributes (traffic lights, bus stops, traffic volume, construction sites). Public datasets are ~ Pothole

used to create a quantitative vulnerability map, identifying roads with high pothole risk. Result: The results ~ Yulnerability Assessment
visualize high-risk roads in Gangnam District across five levels, proposing a shift from reactive to preventive road f/llaspping

management. This proactive approach can help reduce repair costs and improve road safety. Future research could

include additional internal road factors, such as construction year and material quality, to refine the model’'s A CCEPTANCE INFO

accuracy and applicability, enhancing its use in other urban areas facing similar challenges. Received Jan. 21, 2025
Final revision received Mar. 18, 2025
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Table 1. Previous studies on factors contributing to Road Damage and vulnerability analysis using GIS

No. Contents

Classification

(3]

average minimum temperature is below -2 degrees

- Development of a road pavement damage prediction model for highways using the XGBoost technique
The main influencing factors include the number of years in service, ESAL, and the number of days when the

(5]

- The Random Forest classification model was utilized to set the road condition index as IRI
The main influencing factors include AADT, ESAL and the number of years since maintenance

Road pavement
deterioration

(6]

Causes of road pavement deterioration and recommended alternatives for port access road

Identify factors contributing to pavement distress on port access road, such as climate impacts (intense rainy
seasons) and traffic loads (high rates of heavy vehicle traffic)

Suggested alternatives include increasing the asphalt thickness to 7cm and using PSMA

Assessment of regional disaster vulnerability using GIS-based methodologies
[7, 8, 9, 10] |- Identification of high-risk areas through multi-factor analysis, including climate hazards and urban infrastructure

conditions
- Analysis of elderly mobility vulnerability in hilly urban areas using GIS Vulnerability
[11] - Identification of mobility-restricted zones based on population density, slope gradient, and public transport analysis using
accessibility GIS
- Ground subsidence vulnerability assessment through GIS and statistical modeling
[12] - Evaluation of risk factors such as subsurface utility distribution, soil characteristics, and historical subsidence
occurrences
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Table 3. Assessment methods for pothole vulnerable roads

Indicators Method Assessment criteria
Climate . e - The vulnerable areas increase with higher precipitation
Climat P tat IDW e
and 1mate recipiiation - 5-grade classification (20/40/60/80/100)
topographic - The vulnerable areas increase with lower elevation
T hi DEM Raster fil . .
factors opograpie aster frie - 5-grade classification (20/40/60/80/100)
) Flood prediction map Shp file - 100 if within range, 0 if not
Road Drainage o .
. Flood trace map Shp file - 100 if within range, 0 if not
environment
factors Chemical .. . . - The vulnerable areas increase with higher deicing box
D b Point densit; e
factors eieing box omt denstty - 5-grade classification (20/40/60/80/100)
Traffic light Buffer (70m) - 100 if within taffic light range (70m), O if not
Pfhyswal Road wear Bus stop Buffer (120m) - 100 if within bus stop range (120m), 0 if not
actors
& - The vulnerable areas increase with higher taffic volume
of Traffic vol IDW D
road road load ratiic volume - 5-grade classification (20/40/60/80/100)
Construction Buffer (200m) - 100 if within construction range (200m), 0 if not

Factor-wise Vulnerability Calculation

S1 = Xerecipitation + X pEM

SZ X Flood Prediction Map + X Flood Trace Map + X Deicing Box

53 = X Traffic cight + X”Busstop + X Traffic Voliome + X construction

Final Pothole Vulnerability Calculation

Shnar = S; + S, + S5

Fig. 2. Pothole vulnerability assessment method
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