KIEAE Journal, Vol. 25, No. 3, Jun. 2025, pp.37-44.

") Check for updates

KIEAE Journal

Korea Institute of Ecological Architecture and Environment

At LSS et GIS 7|2 7| HFEH YAMFHAE YA 4y A+

- A HRISS FIHFASE B2 -

A GIS-Based Study on Site Selection for Long-Term Temporary Housing for Disaster Response

- Focusing on Disaster Risk Index and Long-Term Residency Index -

’Jﬁ:%’* . “'—}‘Z;Eio** . o]%%‘j s,k i]_ﬁ-z‘_] kokkok o \é—)] zg skokokoksk o _::_:.%._ST******
Soyeong Kim* + Chorong Park** - Donghyeon Lee*** - Kyujin Choi**** + Kijung Nam***** - Dongwook Sohn****%**

* Main author, Master’s course, Dept. of Architecture & Architectural Engineering, Yonsei Univ., South Korea (soyeong0220@yonsei.ac.kr)
** Coauthor, Ph.D. course, Dept. of Architecture & Architectural Engineering, Yonsei Univ., South Korea (parkchorong@yonsei.ac.kr)
*** Coauthor, Master’s course, Dept. of Architecture & Architectural Engineering, Yonsei Univ., South Korea (dhlee0919@yonsei.ac.kr)
**%% Coauthor, Ph.D. course, Dept. of Architecture & Architectural Engineering, Yonsei Univ., South Korea (choikj331@yonsei.ac.kr)
**x%% Coauthor, Ph.D. course, Dept. of Architecture & Architectural Engineering, Yonsei Univ., South Korea (jungarchl@naver.com)
**x¥%% Corresponding author, Professor, Dept. of Architecture & Architectural Engineering, Yonsei Univ., South Korea (sohndw@yonsei.ac.kr)

ABSTRACT

KEYWORD

Purpose: This study aims to develop a systematic approach for selecting optimal sites for long-term temporary ~ LA|FHA|H

housing using Geographic Information System (GIS) analysis. As disaster recovery periods extend, victims are
often forced to stay in inadequate temporary housing for prolonged durations. However, these facilities are not

7| Az
olzel
GIS

designed for long-term residence, and the lack of standardized site selection criteria leads to inefficient placements,  zysj2 & 2|4
compromising safety and accessibility. This study addresses these issues by integrating disaster risk factors and
residential suitability indicators. Method: A GIS-based spatial analysis was conducted in Gangneung City, a  lemporary Housing

disaster-prone region. Three key factors—fundamental site conditions, disaster risk indices, and long-term

Long-Term Residence
Disaster Victims

residential suitability indices—were analyzed using public data. A spatial overlay and raster-based analysis were  GIs (Geographic Information System)
applied to visualize the optimal locations. Result: The analysis identified 16 optimal sites (Grade 1) and 43 viable  Disaster Risk Index
alternatives (Grade 2) for long-term temporary housing. Public land, such as vacant lots and parking areas, proved

most suitable due to its availability and low disaster risk. This study emphasizes the need for standardized site
selection guidelines and highlights GIS-based analysis as a valuable tool in disaster resilience planning.
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Table 1. Analysis of temporary housing facilities (temporary modular housing)

Domestic case

International case

Indicators
Pohang city Goseong-gun Kaisei complex No. 13 Ohashi complex
Honghae-eup, Pohang city
Location (near Honghae elementary Topyeong-myeon, Goseong-gun Kaisei complex No. 13 Ohashi complex
school)

Private land
Site selection
temporary housing complex)

(no designated or planned site for the establishment of a

Public land (planned site for
Mia-gi provincial joint
government office construction)

Public land
(Kaisei national park)

Size of housing

3,000%9,000 (27m?)

3,000x8,000 (24m?)

5,400%5,400 (29.16m?) 8,000%3,500 (28m?)

Structure and

. Steel container
materials

frame structure

Lightweight steel

Use of materials similar to regular houses

Occurrence of

Earthquake occurred on

disaster November 15, 2017 April 4, 2019

Wildfire occurred on

Great East Japan Earthquake on March 9, 2011

Installation period

Move-in starting from
February 10, 2018

Installation started four months
after the disaster occurred

Groundbreaking on March 28,
2011, completion in mid-April

Groundbreaking on April 5,
2011, completion on April 27

Duration of
residence

2 years
(prolonged housing recovery)

1 year, maximum of 2 years
(prolonged housing recovery)

Extension possible up to a maximum of 7 years
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Table 2. Basic site selection factors

Indicators Analysis criteria Source
Topography | Steep slope Considered hazardous if Public
and geology risk area within 100m Data Potal
Transportation

and Road width Minimum 3.6m
accessibility
Ownership State-owned and
status publicly owned land
Land Park, building site,
Land ownership | parking lot, miscellaneous | MOLIT
data area, school site, (VWORD)
category .. .
religious site, warehouse
site, sporting facility site
Residential area,
Zoning Land general commercial area,
attribute data | green area, control areas
Site area Minimum 100m’
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Table 3. Disaster risk index and long-term residential index
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Indicators Analysis criteria Source
Landslide risk area 100 if within 50m of Grade 1 area, 0 if not Korea Forest Service
. Flood risk area 100 if within 100 or 200 year flood zone
Disast . ’ HRFCO
Hazard lfizier Urban flood risk area 0 if not
National Insti f
Wildfire vulnerability area | 100 if within 50m of Grade A area, 0 if not ational nstitute o
Forest Science
. e Petroleum retail business o . - .
Risk facilities . 100 if within 50m of risk facilities, 0 if not LOCALDATA
Exposure (e.g., gas stations)
i . . Population density 5-grade classification (20/40/60/80/100),
Population density s . . .
by district higher density = higher score SGIS
Vulnerabili Disaster vulnerability | Percentage of vulnerable S-grade classification (20/40/60/80/100),
Y groups groups by district higher percentage = higher score
Police station, substation, Within 5 min drive: 100
Police stations N ’ Within 10 min drive: 50 Korean National Police Agency
precinct .
Over 10 min: 0
Within 5 min drive: 100
. . e Fire stations, Within 7 min drive: 75 . .
Firefighting facilities 119 safety centers Within 10 min drive: 40 National Fire Agency
. Over 10 min: 0
Capability : dical Resional / local Within 15 min drive: 100
mergency medica cglonat / foca Within 30 min drive: 50 LOCALDATA
service emergency medical center .
Over 30 min: 0
Evacuation facilities Shelters 100 if within 667m of shelters, 0 if not National Disaster and
Safety Portal
.. Within 250m: 100 / Within 1500m: 50 /
Infrastructure Water supply for living Over 1500m: 0 MOIS
Transportation facilities Bus stop 100 if within 400m of bus stops, 0 if not Public Data Potal
Hospital / clinic 100 if within 1,250m of hospitals /
. . P clinics, 0 if not LOCALDATA
Medical facilities P -
Pharmacy 100 if within 1,000m of pharmacy, 0 if not
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Convenience facilities Convenience store, Within 10 min walk: 100 / Over 10 min: 0 LOCALDATA
supermarket, market
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& Over 10 min: 0
hilds Inf¢ ti
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Over 10 min: 0
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. Gangwon State Office of
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Final Optimal Site Score Calculation

O = L-(H+E+V-C)

Fig. 1. Method for optimal site selection of long-term temporary
housing
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Fig. 4. Analysis results of long-term residential index
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