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Abstract Wildfires are increasing in complexity under changing climate conditions and expanding forest
—community interfaces, creating a need for spatially explicit, locally tailored prevention and response
planning. This study classifies wildfire-vulnerable areas at the administrative-district level using public
data and GIS-based spatial analysis in Andong-si, Yecheon-gun, Uljin-gun, and Yeongdeok-gun in
northern Gyeongsangbuk-do. Forstudy aims to classify wildfire vulnerable areas by administrative unit
using public data and GIS-based spatial analysis, focusing on Andong-si, Yecheon-gun, Uljin-gun, and
Yeongdeok-gun in the northern region of Gyeongsangbuk-do. For this purpose, wildfire occurrence
history, ignition causes, burned area, forest road and road accessibility, meteorological conditions,
population distribution, firefighting water facilities, and fire station and 119 safety center location data
were integrated. All spatial datasets were standardized using the GRS80 Central Belt coordinate system,
and each indicator was transformed into a 0-100 score through Min-Max normalization. A Composite
Risk Index was then calculated by applying weights to wildfire history, spatial accessibility, response
infrastructure, and meteorological and social factors. Based on the index, wildfire vulnerable areas were
classified into high-risk, caution, and monitoring areas. The results showed that Andong-si and
Yecheon-gun had higher wildfire risk around forest boundaries adjacent to farmland and residential
areas, mainly due to open agricultural burning. In contrast, Uljin-gun and Yeongdeok-gun showed
relatively high wildfire spread risk due to coastal winds, mountainous terrain, forest-adjacent roads, and
tourist activities. This study provides basic data for establishing region-specific wildfire prevention and
response strategies that consider ignition probability, spread potential, and initial suppression capacity.

Key Words : Wildfire-Vulnerable Areas, GIS Spatial Analysis, Public Data, Composite Risk Index,
Administrative Unit Analysis, Response Infrastructure
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{Table 1) Data Collection and Dataset Construction

Data Name Format Source

Time-Series Forest Fire

Ocourrence Analysis Map Csv Forestry Big Data Exchange

National Wildfire Information
System

National Wildfire Information

System Statistics csv

A 4 AR Fig. 13+ 2ol dlol 44, W)
A A, BN AL, A2

5

ope SFoe) A TS

Environmental &

) ial R n
Wildfire Occurrence Spa“’? & e§po se.
- ; Accessibility Data:Synoptic
Data:Time-series . .
Data:Forest road meteorological

analysis map,
Wildfire statistics,
Wildfire location
map (SHP)

network map, Road
network status,
Resident registered
population

observation data,
Firefighting water
facilities, fire station
and 119 safety center
location data

| Data Preprocessing & Coordinate System Unification |
1 4

| Spatial Standardization of Wildfire Locations |
1 2

| Statistical Analysis by Ignition Cause |
1 2

| Integration of Spatial, Environmental, and Social Factors |

Response Infrastructure
Factors:Firefighting water facilities &
Fire stations

Accessibility Factors:Forest &
Road network status

Social Factors:Resident registered

Meteorological Factors:ASOS -
population

.

Composite Risk Index Calculation (Min-Max Normalization)
Wildfire Occurrence Characteristics (25%) + Ignition Cause Profiles (15%)
+ Spatial Accessibility (20%) + Meteorological Hazards (15%) +
Socio-Demographic Risk Factors (5%) + Emergency Response
Infrastructure (20%)

14

Wildfire Occurrence Map SHP Forestry Big Data Exchange

Korea Forest Big Data

Forest Road Network Map SHP
Exchange

Resident Registration

Population by Administrative CSv Ministry of the Interior and

District Safety
Automated Synoptic )
Observing System (ASOS) |  CSV Korea Meteorological

Administration
Data
National Firefighting Water .

Facilities Standard Data csv Public Data Portal
e Stition et 1110 Skt | Ry Public Data Portal
Center Location Information

Road Network Status SHP Korea Transport Databasel

Korea Forest Service
Wildfire Occurrence
Statistics API

Ignition Cause Data CSsv

Administrative District

Boundary Data SHP Korea Transport Databasel

| High-risk Area ‘ ’ Caution Area ‘ ’ Monitoring Area

[Fig. 1] Data Analysis Process
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(Table 2) Evaluation Indicators and Weights

Evluziiion Sub-Indicator Used Dataset iteili
Category t

National Wildfire
Information System

Number of Wildfire 15%

Wildfire Occurrences Statistics, Time-Series
Occurrence Wildfire Analysis Map
Characteristics National Wildfire
Damaged Area Information System 10%
Statistics

Hazard Level of

lgnition Cause | o gnition

Wildfire Statistics, Ignition 15%

Profiles Cause Data
Causes
) Forest Road o
Spatial Accessibility Forest Road Network Map| 10%
Accessibility

Road Accessibility | Road Network Status 10%

Meteorological | Aridity and Strong
Hazards

Automated Synoptic

) 15%
Wind Hazard Level| Observing System Data

Socio- Livina Zone & Resident Registered
Demographic Po \agt;ion Impact Population by 5%
Risk Factors pu pa Administrative District

Fire Hydrant National Fire Hydrant 10%
Emergency Accessibility Standard Data ?
Response | Fire Station & 119

Fire Station Location
Information

Infrastructure Safety Center

Accessibility

10%
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(Table 3) Classification Criteria

Management

Grade (Score) Direction

Operational Meaning

High occurrence
probability, spread
potential, and suppression

Strengthened surveillance,
hydrant reinforcement, and
access route improvement.

High-risk Area
(CRI > 70)

vulnerability.
Caution Area Potential wildfire Enhanced patrols,
(40 < CRI { | occurrence or repeated |agricultural burning control,
70) ignition causes. and awareness campaigns.
Monitorin Potential risk factors with Routine monitoring,
Area (CRI (Ei()) relatively manageable | prevention education, and
conditions. data—driven management.
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[Fig. 2] Monthly Distribution of Wildfire Occurrence
Frequency and Burned Area in the Study
Area, 2021-2023
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ig. 3] Composition of Wildfire Causes by Regional
Type in the Study Area, 2021-2023
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(Table 4) Spatial Characteristics and Management
Strategies by Wildfire Vulnerable Area

Grade
Grade Key Characteristics Spatial Characteristics
Forest-farmland-residential
High- High wildfire frequency and| boundaries, coastal tourist
g damage, with limited initial | forests, mountainous areas,
risk Area : ”
response capacity. road-adjacent zones, and poor
hydrant access.
) Repeated causes include Farm-road and forest-road
Caution ! - o AR .
agricultural burning, visitor |areas, tourist hiking trails, and
Area ) . . :
fires, and negligence. residential forest zones.
Past wildfire records or . . _—
o . ; ] Areas with minor wildfire
Monitoring| latent risks exist, with ; e
history or forest-living sphere
Area adequate response .
- interfaces.
infrastructure.
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