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Urban disaster prevention in South Korea started with river improvement and the
development of multi-purpose dams by foreign aid in the 1960s. In the 1980s and
1990s, policies focused on river maintenance were implemented under the long—term
comprehensive water resources plan. Subsequently, typhoons and heavy rain damage
prompted reinforcement measures for basins and structures through a white paper on
comprehensive measures for flood prevention by setting up the “Presidential Secretariat
Flood Prevention Planning Team” in September 1999. In the 2000s, typhoons with
some of the largest damages, such as Rusa and Maemi, and catastrophes, such as the
Daegu subway fire, resulted in the creation of an integrated disaster prevention system
by establishing the National Emergency Management Agency in June 2004. A white
paper on the new national disaster prevention system was then published by setting up
the New National Disaster Prevention System Planning Team. In July 2011, the public—
private joint task force for disaster management improvement was established after
recognizing the importance of climate change and urban disaster prevention through
flood damage, such as the Umyeonsan landslide and Gangnam Station's flooding in
Seoul; the aim was to establish practical urban disaster prevention policies.

1. Climate change status and trends

The possibility of compound disasters is increasing worldwide due to the increasing
frequency of more severe climate change and extreme weather events. Since the mid-
20th century, the world has been suffering from extreme weather events exacerbated
by climate change. During the 20th century, the air temperature increased by 0.74°C on
average globally, 1.0°C in Asia, and 1.57C in Korea. Meanwhile, sea surface temperature
rose by 0.5°C on average globally, 1.2°C in Asia, and 1.4°C in Korea. Similarly, sea levels
rose by 0.18 cm/yr on average globally, and 1.9 cm/yr in Asia and Korea. Moreover, the
speed of climate change in Korea is much higher than the global average. For instance,
the average temperature rise in the Korean Peninsula is expected to be 3.2°C by 2050
from the previous 2.0°C, while precipitation is expected to increase by 15.6% from the
previous 11.5%. Consequently, the damage caused by disasters and compound events
caused by extreme weather events are expected to worsen in the future.
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Figure 1. Spatialdistribution of future temperature (above) and precipitation (below)
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2. Disaster and damage characteristics

In recent years, the scale of disaster damage has sharply increased due to the increase
in the frequency and size of natural disasters, and the diversification of damage patterns
caused by various social disasters. According to the 2022 Global Assessment Report by
the United Nations Office for Disaster Risk Reduction, 350 to 500 large disasters have
occurred every year over the last 20 years, while 560 disasters are predicted each year
(1.5 disasters/day) by 2030 (United Nations Office for Disaster Risk Reduction 2023).
Large changes in vulnerable areas are also expected due to the increased frequency of
natural disasters (e.g., floods, drought, heavy snow, and heat waves), and diversification
of their timing and patterns due to climate change (Korean Government 2020).

Figure 2. Prospect of areas vulnerable to disasters in Korea (2100)
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Source: Korea Research Institute for Human Settlements (KRIHS; 2019a). Laying the foundation for
safe and resilient national territory. Working paper.
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The risk of large disaster damage is also rising as the scale of damage steadily
increases, compared to the area damaged by natural disasters, due to the increase
in land vulnerability (Korean Government 2020). For instance, examining changes in
flooded areas and flood damage over the last 30 years shows that the flooded areas
have decreased due to the continued implementation of disaster prevention projects.
However, the flood damage has consistently increased due to the increase in the values
of facilities and buildings, which in turn is caused by the high cost of land and equipment
(KRIHS 2019a).

Thus, disaster prevention—oriented measures are required considering that the cost
of recovery exceeds the direct damage caused by disasters. Therefore, the impact of
disasters on urban areas and vulnerable areas in the country needs to be comprehensively
examined, and active preventive measures must be established using land use plans.

Figure 3. Trendsin flooded areas and flood damage
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Source: Ministry of the Interior and Safety (MOIS; 2022). Prepared using 2021 annual disaster report data.
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Figure 4. Trend in recovery cost compared to disaster damage
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Moreover, the possibility of large disasters is increasing due to changes in the national
land/urban space and social envionment. According to the UN Department of
Economic and Social Affairs, the global urban population is expected to increase to 2.5
billion by 2050, with 70% of the world's population living in urban areas. Meanwhile,
new technologies (e.g., big data, autonomous vehicles, cloud, artificial intelligence,
and loT) are being increasingly introduced to solve the urban problems caused by the
increased urban population (Lee 2023). With these new technological applications, the
interdependence and complexity of urban management systems are rapidly increasing.

Furthermore, if a disaster affects a hyper-connected urban system, it is likely to
have second and third order adverse effects which may create the risk of paralyzing
urban functions (Lee 2023). Indeed, recent large natural disasters (e.g., earthquakes
and typhoons) have already paralyzed hyper—-connected energy supply systems,
communications services, and transportation systems, thereby raising concerns
about the interruption of urban functions and services (Yoon 2017). When the urban
infrastructure and core facilities required to maintain urban functions are damaged by
large disasters, the impact of the damage on the country is enormous. Still, vulnerability
must be analyzed and assessed using future disaster patterns and future scenarios
rather than relying only on past data, such as the status of recent natural disasters (Lee
2023). In summary, methods to analyze vulnerabilities at a city—wide level and manage
disaster risks are becoming increasingly important.
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1. Focus of urban disaster prevention against
climate change

Due to climate change, disasters have become larger and more frequent. For a city to
adapt and respond to such disasters, a comprehensive disaster prevention system is
needed where all components of the city appropriately respond. For instance, such a
comprehensive disaster prevention system can be one that reduces runoff, and has
the secondary effect of mitigating the load of traditional disaster prevention systems by
dispersing the risk of large disasters, and enhancing the storage and permeability of the
ground surface. This system can be effectively constructed using spatial planning, such
as urban planning and design.

Figure 5. Urban disaster prevention measures by disaster scale

Enhance comprehensive response capabilities T

through including disaster ... An increase in the
prevention by people and the construction of disaster scale due to
evacuation systems. climate change

Improve the disaster warning system’s response
capabilities. Raise standards for disaster prevention
facilities in disaster vulnerable areas.

Disaster early warning system

Rainwater runoff reduction facilities Existing
(e.g., storage facilities) disaster scale

Traditional disaster prevention facilities

(e.g., rivers, sewerage, and pump stations) PR—
.
Disaster Disaster
scale countermeasures

Source: Korea Institute of Construction & Transportation Technology Evaluation and Planning (2012).
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2. Promoting a multi-layered urban disaster
prevention strategy: The PSR safety
network strategy

The PSR (Point-Site—Region) safety network strategy modernized the legacy spatial
drainage systems of Korea (valley— small pond — village (natural and artificial waterways)
— large pond — river). It is a multi-layered urban disaster prevention strategy that delays
and stores rainwater runoff (flow velocity and discharge control) through “layers” by
linking natural drainage systems with appropriate artificial ones.

Figure 6. Spatial drainage system of Korean ancestors

Conceptual diagram of the spatial drainage system of Korean ancestors

Source: Korea Agency for Infrastructure Technology Advancement (KAIA; 2014).
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Urban design techniques suitable for disaster vulnerability characteristics need to THSHLAXE(Point) — KGHF2X|H(Site) - EAICHEXIS(Region)S 112450 XHoHFFR| <0t
be developed and applied with a focus on areas vulnerable to disasters and urban CATIS K|S Z=AI0Z RHGHEIF EAO]

A= 3o o S0 H= EAIEAVIES M & HESHOF et 07|
response regions while simultaneously considering disaster occurrence points (Point), THGHEMEX RS HEt 1] 2 L2X|A, 5E YSXN EMSLMEE S0|1, MohEetioe

areas vulnerable tq disasters (Site), and urban response regions (Region). Here, dlsaster 2a AAENISH S 21 Djoie} SRIAI S BRI, M|, SZAK| S2 éiﬁf@ Cag
occurrence points include levee collapse and overflow, sewage overflow, and debris flow 010|CH EAICHS XIS RSHALRIE THSHEOEE|CIS TIRBHe TA| H2I0] TH20| Q3! X[oiS
occurrence points. Disaster—prone sites are derived by combining the areas damaged o SAHE AP SATS, A= oI SOl 2R XIS
by floods and landslides in the past, legal districts (e.g., disaster prevention zones), SRl

low-lying areas, and steep slopes. Urban response regions refer to areas that require a
response at a city level, including disaster occurrence points and disaster—prone sites.

Figure 7. Conceptual diagram of the PSR safety network strategy
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For disaster—prone sites, which are directly affected by disasters, measures should
be actively established to reduce flood damage through regulations, such as land use
measures and restrictions on installing important infrastructure. In particular, detailed
measures according to the flood depth are required while establishing measures
for disaster—prone sites. In the case of urban response regions, which are indirectly
affected by disasters, measures to reduce the impact of disasters can include rainwater
storage and surface water control using parks and public facilities.

Figure 8. PSRsafety network strategy and S zone segmentation considering adisaster
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1. Distinguish a site affected by flooding
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Source: KAIA (2013).

Figure 9. Example of the development direction for PSR-based disaster reduction
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3. Disaster-preventive urban planning

Disaster—preventive urban planning is an adaptive strategy planning approach
considering urban planning measures for disaster vulnerable and surrounding areas
according to the spatiotemporal changes in disaster risks in the city. The aim is to
create a safe urban space against climate change disasters. Disaster—preventive urban
planning can play an important role in efficiently responding to large and diversified
climate change disasters because countermeasures focused on structures, such as
levees and dams, have limitations in defending against disasters that are increasingly
becoming large and diversified due to climate change. Accordingly, disaster-preventive
urban planning is becoming increasingly important. Essentially, it involves dispersing
disaster risks by sharing them using surrounding land use, infrastructure, and buildings.
This is done after analyzing disaster types and damage characteristics according to
urban characteristics, and identifying areas vulnerable to disasters.

Figure 10. Conceptual diagram of the effect of disaster-preventive urban planning

Spatiotemporal changes
in urban disaster risks (current trend)

/1 20 years

Spatiotemporal changes in urban disaster risks
(when disaster—preventive urban planning
is introduced)

\I\

4
'
:
:

' Disaster—prone site Urban response region
T An area directly affected by disasters An area indirectly affected by disasters
,* + . where active disaster reduction measures where it is necessary to introduce risk—

are needed (e.g., spatial structure and use weighting factor reduction strategies

3. Tfsloles EAAE

MHGHO 2 EA[A2I0|2 7|23} RHoHof QRS EAISZE

S Hat0f| Mt MoiF RIS H 3+ XH0i| Tt =AIA

#%IOP— JHC’I1EF71I$'OIET st tefeteal A= 712
I

31X
S|

=

12 S= SEH=Z 112{510]
S

#Hat Mato] 28Xz thSok= O
SHaZ el LYettl= Mol MY,

o, O,

A 59 -_rL-JF-%E" A SH2 2T L0 [0l= A1 7H U7 | THZO0IC. [0 Tt A S0

10. XHSHOI'Y S EAAI2] =3} U

EA| LH XHSHH S| AIS 2 st
(B4XH M)

ME Aol 7 & Lo Sg= =4otl IHSHOH il‘lf?_* I@'.% oS0 =10 EX|0|Z - 7|HAIE-
o
=

CAIA=0] HE O SQolALL AL

ZA| LH XHSHH Bl AIS 2 st
(RHaHOIL S EAIZIE A

HaHSIoERI -
THBHO =P fte gh= xjoio=,
TYRE U SEHIR|(SIT 2 0[Z),
QUX| U AN S R TYsHEZE

CHaH =40] Lot X9

At=: O] 2016.

A
h
H
i

EAIHSXY
Mool ZHEN Feks g Agez,

THHFFR|S FHO| A EAE S5

E8E IEIZR X S

arrangement (avoidance and setback), as
well as restrictions on location and facilities)

Source: Lee (2016).

using urban planning facilities around the
disaster—prone site



29

Figure 11. Strategic process to establish disaster-preventive urban planning

Process of identifying the Process of identifying Process of establishing
degree and characteristics available resources and mid- to long-term
of disaster risks goals response plans

Process of recognizing
disaster risks

Process of analyzing disaster vulnerability and establishing disaster—preventive urban planning

Establishment of response
strategies by disaster
vulnerability grade

Preliminary survey and Disaster vulnerability
selection of disaster types analysis by disaster type

Source: KRIHS (2014b).

The strategic process of disaster—preventive urban planning is as follows: () Recognizing
disaster risks: The types of disasters to which the area is vulnerable are identified
through the past disaster damage status and surveys on disaster damage. @ Identifying
the degree of disaster risk and characteristics: The spatiotemporal change patterns
of disaster risks in the future are identified in addition to regional disaster risks, the
occurrence of disaster risks, and weighted spatial and structural characteristics for
disastertypes. @ Identifying available resources and targets: The local conditions required
to establish disaster reduction measures, including organizations, human resources,
budget, land, and infrastructure, are identified in addition to disaster reduction targets,
such as life protection, facility protection, and response systems. @ Establishing a mid-
to long—term response plan: A response strategy (or priority) is established considering
disaster risk characteristics, future change patterns, and available resources.

In recent years, disaster damage has increased, especially in urban areas, due to the
greater uncertainty caused by climate change. Korean cities are highly vulnerable to
disasters due to the development of low-lying areas and increased impervious surface
ratio caused by rapid urbanization. Furthermore, the risk of disasters caused by heavy
rain is increasing for natural and artificial slopes. According to the annual disaster report
from the National Fire Agency, the ratio of flood damage to the flooded area has been
steadily increasing due to the increased disaster vulnerabilities in cities. Essentially, this
is happening as disaster damage has been increasing because sufficient preventive
measures are not established in cities, where the vulnerable population and infrastructure
are concentrated.

Therefore, disaster—preventive urban planning is needed to adequately prevent and
prepare for large and diversified climate change disasters.
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4. Multiple disaster prevention system for the
entire national territory management cycle

Strengthening disaster prevention systems and constructing a national security network
is essential to cope with the changes in the conditions of the country's land related
to disaster risks, and meet the public's awareness and expectations for safe land.
Although the nation’s duty to prevent disasters and protect people from risks has been
emphasized of late, policies related to disaster prevention and safety are not highly
prioritized in major land development-related laws and systems. Hence, a paradigm
shift from development— to management-oriented land planning for the safety of
people is required.

To this end, safe land must be created and managed by constructing and implementing
a multiple disaster prevention system for the entire national territory management
cycle. This can be done by expanding the scope of disaster response in time and space.
Indeed, the scope of the ordinary disaster response has been expanded, which was
traditionally limited to immediately before and after a disaster (Korean Government
2020). In addition, safe land and urban environments have been created by establishing
urban planning which considers the disaster cycle, discovering and eliminating factors
that threaten living safety beforehand, and removing risk factors through safety
investments in aging infrastructure (KRIHS 2019a).

Figure 12. Disaster prevention system for the entire national territory management
cycle: Temporal expansion
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Source: Korean Government (2020). The Fifth Comprehensive National Territorial Plan (2020 to 2040).
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Essentially, a multiple disaster prevention system can be constructed and operated
by spatially expanding the disaster management scope, which is typically limited to
areas where disasters occurred. This can contribute to the creation of safe and resilient
national territory through the establishment of national-urban-site—precision disaster
prevention strategies and circulatory management systems (e.g., monitoring).

Figure 13. Multiple disaster prevention system for national territory management:
Spatial expansion
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Source: Ministry of Land, Infrastructure and Transport (MOLIT; 2016). Disaster vulnerability analysis,

disaster—preventive urban planning consulting in 2015.
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Specifically, disaster—preventive urban planning must be established as an adaptive
strategic planning approach that comprehensively considers measures for disaster
vulnerable and surrounding areas according to the spatiotemporal changes of disaster
risks. Disaster damage can be minimized by preparing structural and urban planning
measures for areas, especially those vulnerable to disasters, using the disaster
vulnerability analysis results (KAIA 2017a).
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1. Constructing a disaster-preventive urban
planning system through disaster
vulnerability analysis

Korea's urban climate change disaster vulnerability analysis system is used for identifying
the fundamental causes of urban disaster risks. The Umyeonsan landslide and Gangnam
Station's flooding in 2011 prompted the need to construct an urban planning system
which incorporates the analysis of climate change disaster vulnerabilities and disaster
vulnerable areas for developing cities safe from disasters.

Accordingly, the Ministry of Land, Infrastructure and Transport (MOLIT) revised guidelines
on urban planning, such as metropolitan planning, city/county master plans, and city/
county management plans, in 2011; now, climate change disaster vulnerabilities had
to be analyzed in the process of urban planning and reflected in plans for each sector,
such as land use and infrastructure. In 2013, MOLIT prepared and distributed a detailed
manual on the concept, structure, and analysis method of urban climate change disaster
vulnerability analysis for disaster vulnerability analysts based on the Korea Research
Institute for Human Settlements' (KRIHS) research. In addition, the National Urban
Disaster Prevention Research Center of KRIHS conducted disaster vulnerability analysis
and disaster—preventive urban planning consulting for 20 local governments from 2014
to early 2016 to promote the development of cities safe from disasters.
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Afterward, with the growing consensus on the importance of disaster vulnerability
analysis and disaster—preventive urban planning, MOLIT revised the Articles 20 and
27 of the National Land Planning and Utilization Act (hereinafter, this act is referred
to as the National Land Planning Act) in 2015. These revisions made it mandatory to
conduct disaster vulnerability analysis and reflect the results as part of basic surveys
while establishing city/county master plans and city/county management plans. In
May 2016, the Guidelines on Urban Climate Change Disaster Vulnerability Analysis
and Utilization were enacted. These specify items related to administrative procedures,
such as methods, procedures, targets, and application ranges required to conduct
urban climate change disaster vulnerability analysis and utilize the results, for local
government officials and people in charge of disaster vulnerability analysis.

In addition, the verification of disaster vulnerability analysis results, providing analysis
results and information management, understanding the disaster vulnerability
analysis system, and education on practical performance became mandatory. As the
effectiveness of disaster vulnerability analysis and disaster—preventive urban planning
increased, the analysis' application target was expanded by revising the Enforcement
Decree of the National Land Planning and Utilization Act and Guidelines on Urban
Climate Change Disaster Vulnerability Analysis and Utilization (May 2017). Here,
disaster vulnerability analysis was added for the establishment of disaster reduction
measures in areas where large disasters occurred (special disaster areas under the
Framework Act on the Management of Disasters and Safety). In addition, content on
disaster—preventive urban planning considering urban resilience was added so that a
sustainable urban system against disasters could be constructed.
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Urban climate change disaster vulnerability analysis is a basic survey conducted to
provide a systematic basis for establishing and modifying city/county master plans,
or preparing city/county management plans. It involves classifying disaster vulnerable
areas while considering urban land use and infrastructure together with existing
traditional disaster prevention measures, and preparing effective disaster reduction
measures based on the results to efficiently respond to large and diversified disasters
caused by climate change.

The six target disasters of the disaster vulnerability analysis designated by MOLIT are
heavy rain (floods and landslides), heat waves, heavy snow, strong wind, drought,
and sea level rise. Disaster vulnerability is classified into grades | to IV, and disaster
vulnerable areas belong to grades | and Il. Grade | represents areas most vulnerable
to disasters.

The urban climate change disaster vulnerability analysis considers exposure and
sensitivity while maintaining the Intergovernmental Panel on Climate Change's
framework of the climate change vulnerability analysis (2007)." It derives disaster
vulnerable areas through a relative evaluation within local governments.

Specifically, the urban climate change disaster vulnerability analysis first identifies the
current disaster vulnerable areas by overlapping and grading the current exposure and
sensitivity analysis results. It then identifies new expected disaster vulnerable areas in
the future by overlapping and grading future exposure and sensitivity analysis results.
This is helpful for the long—term management of areas that are likely to be newly
vulnerable in the future, unlike the existing disaster risk analysis approaches focused on
predicting the present possibility of disasters or scale of damage.

Next, the total disaster vulnerability (draft) is presented by overlapping the present
vulnerability analysis results with expected disaster vulnerable areas in the future.
Finally, the disaster vulnerability information from the field is incorporated as much
as possible to overcome the limitations of statistical and spatial data in determining
comprehensive urban disaster vulnerability. The total disaster vulnerability is only
confirmed only after adjusting the disaster vulnerability grade by collecting field survey
results, spatial analysis results, and the opinions of local stakeholders (e.g., related
public officials, experts, and residents).

The Intergovernmental Panel on Climate Change (IPCC) is an international consultative body under the United
Nations jointly established by the World Meteorological Organization (WMO) and the United Nations Environment
Program (UNEP) to assess global risks associated with climate change and prepare international measures
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Figure 14. Basic structure of the urban climate change disaster vulnerability analysis

\ |
v

{ Potential vulnerability of the city J Adaptability

Urban climate change disaster vulnerability

Source: Ministry of Land, Transport and Maritime Affairs (2011). Research on the development of cities
adapting to climate change (first year).

In greater detail, the present vulnerability is expressed by overlapping the present
exposure by weather observations from the past to the present (usually 30 years).
The present sensitivity considers the present potentially vulnerable areas and urban
vulnerability components. Future sensitivity is expressed by overlapping the future
exposure by climate change scenarios (RCP scenarios) and future sensitivity considering
future urban development prospects. The total disaster vulnerability considers new
vulnerable areas according to future vulnerability analysis while also incorporating a
focus on present vulnerability. The analysis is finally confirmed only after incorporating
the field survey results and stakeholder/expert opinions.

Figure 15. Detailed structure of the urban climate change disaster vulnerability

analysis
[ Present Exposure
Present Sensitivity
- - Present Vulnerabillty
Potential Vulnerabillty Area
+
Assessment Object Total Disaster
. \ . ! Vulnerabillty
- Citizens  Infrastructure | Buildings |
[ Future Exposure
Future Vulnerabillty
[ Future Sensitivity

Source: KRIHS (2013). Study on the development of urban climate change disaster vulnerability analysis.
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Exposure refers to the effects of climate factors that cause climate change disasters,
such as temperature and precipitation. Each local government usually has one or two
monitoring stations. Hence, for the exposure analysis, interpolation is performed using
the weather observation data from the target local government and neighboring cities
and counties.

Sensitivity refers the physical vulnerability characteristics of the city and negative
impact of urban components (citizens, infrastructure, and buildings) due to climate
change disasters. It is expressed by overlapping potentially vulnerable areas and urban
vulnerability components. Potentially vulnerable areas include the damaged areas over
the last ten years by disasters, legal risk areas specified in the relevant statutes and
guidelines for each target disaster type, and vulnerable areas with respect to disaster
damage characteristics. Areas that were damaged at least two times among the
damaged areas in the past are considered in duplicate.

Urban vulnerability components are mainly classified into citizens, infrastructure, and
buildings. For instance, in the case of heavy rain, the relative concentration levels of the
population of the elderly aged 65 or over, and children aged under five years (citizens),
roads, railroads, water supply facilities, utility—pipe conduit, oil storage, and transmission
facilities, sewerage, water pollution prevention facilities (infrastructure), detached
houses, and semi-basement houses (buildings) in the census output area are graded.

The essential procedure of urban climate change disaster vulnerability analysis is as
follows. First, the disaster incidence characteristics and local conditions are identified
through a survey on disaster damage, including human casualties, as well as the analysis
of characteristics and annual trends. The disaster types to be analyzed for the specific
local government are then selected by collecting the opinions of local stakeholders
(related public officials and residents) and experts according to the disaster damage
status analysis results. Next, a database (DB) comprising vulnerability analysis indicators
by target disaster type is constructed in cooperation with the local governments and
related DB production/management agencies. Then, the total disaster vulnerability
(draft) is computed by overlapping the present vulnerability analysis results and
expected disaster vulnerable areas in the future. Finally, the local government's total
disaster vulnerability is confirmed after adjusting the disaster vulnerability grade shown
in the draft using field survey results, spatial analysis results, and the opinions of local
stakeholders (e.g., related public officials, experts, and residents).
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The resulting disaster—preventive urban planning based on the disaster vulnerability TohFHUL2A ZUE TEot & £Eoh= oo TAA=Z2 oHFUXS H FH XG0
analysis results includes response directions for urban planning by sector, such as the CHSH SR O, K| EAN S2 125t EX|O|2A|E], 7 [BIAAAIS! BIXiAIE S CA|A Sl BeH
land use, infrastructure, and disaster prevention plans that consider the field conditions A& Ro|

: ! , . HOA HISYSS MAIRICt MolFfd S55 1ot EX0IE Aot TAIA=AIE
and regional char.ac.terlsch for disaster 'vu.lnerable areas anq surrounding areas. MR RE AZES MF| KB SAEAIN U HAZS B2 HTAMGIH, AT ) 25t =2
Furthermore, restrictions on land use, restrictions on the installation of urban planning _

=J1RO2 T12{5i}

facilities, restrictions on the installation of buildings, utilization of urban planning facilities
and buildings, and strengthening of disaster prevention facilities (e.g., rivers and

sewerage) can be incorporated depending on the disaster vulnerability grade. a2l 16, TAI7|SHE} RSHE S A Hk}

Figure 16. Urban climate change disaster vulnerability analysis procedure B [ KIXER| Rfoh Tioote =4 } « Tl TISHEEHIWEHY, QIRLsH S) ZAL24
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Furthermore, the indicators and methods of disaster vulnerability analysis have Lt =7 TAMA TATRZ
been continuously improved, thereby enhancing its accuracy and effectiveness. The MAEGICH FATE OIMAMA ZAFA| QI 500HS 7|202 =t T2 51/, AL, At =M
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Information Service (SGIS)). The census output area data can be acquired from SGIS. AWS)Z E2510] 3K} 7|5 QAN O[5t 5t MEZ SAGICH AN KIXHY| Y OIF Al-20|
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Present sensitivity is graded (I to V) using the natural classification method (e.g., Jenks 7S, SIX| CA|DIZIE, SR UM 1IS5202 AR X|oFst2 o|n|st
optimization method) in GIS tools after combining potentially vulnerable areas and urban

vulnerability components. The sensitivity score is the sum of the potentially vulnerable

area and urban vulnerability component scores.

Present vulnerability is graded (| to IV) using matching grades on the vulnerability grade
matrix for present exposure (I to IV) and sensitivity (I to IV) to derive present disaster
vulnerable areas (grades | and Il). Grade | denotes higher present exposure, present
sensitivity, and present vulnerability.
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Figure 17. Present vulnerability grade matrix (left) and an example of present
vulnerability analysis: Heavy rain (right)

Vulnerability grade
I Grade I
I Grade II
I Grade Il

Present [ GradelV

exposure
4

v I I I

‘‘‘‘‘ > Present sensitivity

Source: KRIHS (2013). Study on the development of urban climate change disaster vulnerability
analysis.

For future disaster vulnerability analysis, future exposure analyzes the effects of future
climate factors using forecasts from climate change scenarios. Average exposure
values are extracted by the minimum spatial scope and graded (| to IV) using the
natural classification method (Jenks optimization method).

Future sensitivity areas are derived considering future urban development prospects
(e.g., urbanization promotion areas, population growth areas, and districts with ongoing
or planned urban development projects) and scores are assigned by census output
area.

Future vulnerability is graded (I to IV) using matching grades on the vulnerability grade
maitrix for future exposure (I to IV) and sensitivity (I to IV) to derive future disaster vulnerable
areas (grades | and ). Grade | denotes higher future exposure, future sensitivity, and
future vulnerability.

Finally, in the total disaster vulnerability analysis, the total disaster vulnerability (draft) is
computed by overlapping new disaster vulnerable areas (grades | and l) according to
future vulnerability analysis with a focus on present disaster vulnerability. The results
are confirmed by adjusting the grade where necessary through field survey results and
opinions from relevant experts, public officials, and residents on the draft vulnerability.
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Figure 18. Process of total disaster vulnerability analysis 3 18. S MoliF|SHEN apH
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4) Disaster-preventive urban planning

Next, to identify the directions for urban planning, the response directions are
presented first for urban planning by sector, such as the land use, infrastructure, and
disaster prevention plans. Restrictions on land use, installing urban planning facilities
and building; utilizing urban planning facilities and buildings; and strengthening disaster
prevention facilities (e.g., rivers and sewerage) are then presented considering the
disaster vulnerability grade.

After identifying urban vulnerability factors through urban climate change disaster
vulnerability analysis, disaster—preventive urban planning is promoted for disaster
risk management at a city level. Such planning is undertaken for grade | and Il areas.
Intensive management is performed for areas that require special reduction measures.
Urban planning techniques that are applicable to disaster vulnerable areas are mainly
categorized into those related to land use, infrastructure, and buildings.

Figure 19. Concepts of land use, infrastructure, and building measures for disaster-
preventive urban planning

Land use measures
Spatial arrangement considering

m 07 disaster characteristics and risks, land
use arrangement for disaster vulnerable

areas, and creation of buffer zones

Infrastructure measures
Reduce the impact of disasters by

Metropolitan regional plan

assigning disaster prevention functions : :

‘1(1( 02 (e.g., penetration and storage) to Comprehensive city/county plan
existing and new infrastructure City/county management plan
facilities, such as roads, parks, green
areas, and squares. District unit planning

Building measures
pE—— Buildings perform disaster prevention
“. 03 functions using the building site,
building structure, and building
equipment.

Source: MOLIT (2016).
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For complex disaster management in a city where large—scale damage is expected,
disaster—preventive urban planning measures are selected comprehensively considering
the major roles of land use, infrastructure, and building measures. Land use measures
aim to effectively distribute and absorb the large impacts caused by complex disasters,
and include spatial structures, use arrangement, and location. Infrastructure measures
aim to prevent the spread of secondary and tertiary damage, or increasing the complex
disaster damage. These include common measures considering major infrastructure
and surrounding areas, and measures to strengthen disaster prevention functions by
infrastructure. Building measures aim to inhibit damage as much as possible under the
impact of complex disasters. These include measures related to building structures,
use, and equipment (KRIHS 2019b).

To effectively manage urban complex disasters using land use, infrastructure, and
building measures, the process of establishing integrated disaster countermeasures
is important. In particular, an approach that considers the progress of disasters as well
as the situations before and after the disasters is required for establishing appropriate
measures for urban complex disaster management (KRIHS 2019b).

According to the World Bank, a precautionary approach is required first before the
occurrence of a disaster. Here, the approach should involve preventing the spread
of damage during the disaster period and preparing measures to protect major
infrastructure facilities (e.g., public facilities). For recovery, an approach focused on
establishing recovery strategies for damaged areas after the disaster happens and
prompt normalization of the urban organization and structure is important. Finally, for
adaptation, an approach for inspecting structural and non—structural measures for areas
damaged by disasters from the urban planning aspect, and establishing long—term
adaptation strategies is required. Eventually, all four aspects (prevention, response,
short-term recovery, and long—-term recovery) must be considered to reduce disaster
vulnerability and increase disaster resilience. Essentially, an organically connected
and integrated approach is required. Therefore, disaster—preventive urban planning is
a spatiotemporal adaptation strategy planning considering the future which involves
the vigilance, countermeasure, and adaptation aspects as well as the simple recovery
aspect during long—term recovery (KRIHS 2019b).
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Figure 20. Approach for establishing integrated disaster countermeasures
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Source: World Bank (2012).

In the complex disaster prevention stage, disaster—preventive urban planning measures
are created to fundamentally remove vulnerability factors in advance for areas with
densely located facilities that may aggravate a disaster into complex disasters, such as
the essential service supply facilities derived from the complex disaster management
map. Land use measures involve promoting spatial arrangement considering vulnerability
characteristics, such as runoff pathways and use arrangement according to heavy
rains, and damage occurrence patterns, to fundamentally eliminate spatial vulnerability
factors related to complex disasters in advance. Infrastructure measures prevent the
increase in vulnerable factors caused by the installation of vulnerable facilities (e.g.,
essential service supply facilities) in complex disaster vulnerable areas. If such facilities
are already installed, the measures encompass removing vulnerable factors as much
as possible by managing them. Major measures include avoiding locating important
facilities in vulnerable areas and installing key facilities alone in areas safe from disasters
considering the spatial structure of the entire city and county. Building measures seek
to maximize the protective functions of vulnerable buildings by separating them from
vulnerable areas as much as possible and managing vulnerable elements inside them.
Major measures include separation from disaster vulnerable areas, and restrictions on
residential use on underground floors or below expected flood levels in flood vulnerable
areas (KRIHS 2019b).
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In the complex disaster response stage, prior plan—oriented disaster—preventive urban
planning measures are undertaken to inhibit the spread of complex disaster damage to
vulnerable and support facilities, relief and response facilities, and areas where they are
densely located. These are designated in the complex disaster management map to
prevent the expansion of damage and human casualties. Land use measures protect
facilities that are likely to be damaged and areas where they are densely located by
creating buffer zones around them to prevent the spread of damage. Major measures
include setting back from riversides, coastal areas, and steep slopes, as well as creating
buffer zones. Infrastructure measures involve establishing prior measures to actively
prevent the spread of damage for high—connectivity infrastructure structures, which
may cause the rapid spread of damage when it occurs. Major measures include
installing crossing drainage channels and underground storage tanks to prevent flooding
in adjacent urban areas, and installing drainage channels and underground storage
tanks across the school gate to prevent flooding in downstream urban areas for high—
altitude schools. Building measures include measures to prevent secondary damage
to buildings at the risk of complex disaster damage. They also include identifying
emergency management targets beforehand and the preparation of management
measures to prevent the spread of damage to vulnerable buildings near the damaged
area. Major measures include the adjustment of building layout (e.g., building line) for
evacuation (KRIHS 2019b).

The main goal of the complex disaster short-term recovery stage is to restore essential
urban functions immediately after the disaster's occurrence. Here, disaster—preventive
urban planning measures are prepared for essential facilities related to the daily lives
of people and areas where they are densely located, which were derived from the
complex disaster management map. Land use measures set spaces (e.g., evacuation
zones) considering the ease of securing essential functions in advance to promote the
recovery of essential urban functions immediately after the disaster's occurrence. Major
measures include the designating and adjusting zones, including disaster vulnerable
areas, to establish disaster reduction measures; denoting disaster prevention facilities
when planning special design areas; and examining rainwater runoff reduction facilities.
Infrastructure measures involve prior plans to protect the essential supply facilities and
recovery of the functions required to urgently support the daily lives of people. Major
measures include installing facilities for temporary sheltering residents in the event of
a disaster. Building measures involve prior plans considering the safety diagnosis and
function recovery of damaged buildings for the early restoration of the functions of
buildings with complex disaster damage. Key measures include restrictions on main
uses by floor (residence and equipment room below the flood level) (KRIHS 2019b).
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Finally, in the long—term recovery stage for complex disasters, disaster—preventive urban
planning measures to actively improve adaptability and safety levels are undertaken
for economic and social infrastructure facilities, and areas where they are densely
located. These are derived from the complex disaster management map. The aim is
to continuously enhance adaptability after the occurrence of complex disasters beyond
passive elimination of factors that compound complex disasters. Land use measures
involve measures to leverage the spatial structure for safety against complex disasters,
and thus, maximize absorption capacity for their impacts. Major measures include
converting or maintaining preservation areas in disaster vulnerable areas, designating
joint development of disaster vulnerable areas, and establishing disaster reduction
measures. Infrastructure measures involve measures to provide active disaster
prevention functions to maximize adaptability to complex disasters for all economic and
social infrastructure. Major measures include examining the possibility of using public
facilities for disaster prevention, using permeable materials and grass blocks for the
pavement of the parking lot surface, and installing ecological ponds. Building measures
involve measures to improve the safety level of individual buildings by actively examining
the possibility of large disasters. Major measures include raising the ground height of
low-lying flood vulnerable areas above the expected flood level, reinforcing the water
resistance of buildings (e.g., using water-resistant building materials), and installing
major building equipment above the expected flood level (KRIHS 2019b).
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Table 1. Framework to present disaster-preventive urban planning measures

considering the characteristics of each complex disaster response stage

. Remove
Prevention .
stage vulnerability
g factors
Interrupt the
Response
stage spread of
damage
Recover
Short-term )
essential
recovery stage functions
Long-term Improve

recovery stage  adaptability

Source: KRIHS (2019Db).

Spatial arrangement
considering
vulnerability

characteristics

Create buffer
zones to prevent
the spread of
damage

Set spaces (e.g.,
evacuation zones)
considering the ease
of securing essential
functions

Promote measures
to convert the
spatial structure for
strengthening complex
disaster impact
absorption capacity

Avoid installing
infrastructure in
vulnerable areas and
manage vulnerable
elements

Apply measures to
prevent the spread
of damage for
high—connecting
infrastructure facilities

Protect essential
supply facilities
and recover their
functions

Measures to
reinforce the
adaptability
of infrastructure to
complex disasters

Strengthen the
protective functions of
vulnerable buildings

Prior planning for
emergency
management of
damaged and
vulnerable buildings
near the damaged area

Safety diagnosis for
damaged buildings
and prior planning for
function recovery

Measures to
improve the
building safety level
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2. Intensive management of disaster
vulnerable areas through disaster
prevention zone activation

For the activation of disaster prevention zones, mandatory installation of these zones
(2012), preparing the revision of the enforcement degree (draft) (2013), and distributing
guidelines (2014) were consecutively performed by revising the National Land Planning
Act. These zones are designated in areas necessary for the prevention of storm and
flood damage, landslides, collapse of the ground, and other disasters based on Article
37 of the National Land Planning Act. In these zones, the construction of the buildings
specified by the Urban Planning Ordinance are prohibited considering their interference
in preventing storm and flood damage, landslides, ground collapse, earthquakes, and
other disasters (Article 75 of the Enforcement Decree of the National Land Planning
Act). Regarding the management and support for disaster prevention zones, the floor
area ratio was relieved to 120% after deliberation by the Urban Planning Committee
considering the ban on the construction of buildings that interfere with disaster
prevention (restrictions on activities), restrictions on residential use below the expected
flood level (e.g., piloti structures and low-lying ground elevation), the loss caused by
restrictions on residential use below the expected flood level (incentive), and the cost
of implementing disaster reduction measures during the construction of buildings.
Regarding disaster reduction measures and support reinforcement for these zones,
districts are classified into two types considering buildings and densely populated
areas. First, there are urban disaster prevention zones, which are areas where buildings
and population are concentrated; these zones require facility improvements to prevent
disasters. Second, there are natural disaster prevention zones, which are areas that
surround coastal areas, riversides, and steep slopes where land use is low; these zones
require restrictions on construction to prevent disasters (VOLIT 2014).
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Figure 21. Procedure for setting disaster prevention zones 221, AKX e x| 3 A Hit

Disaster damage status and THsH m|sh3iEt 2 DBEA
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DB analysis (local government)
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Selecting disaster

: UK X M
prevention zones

Setting disaster
prevention zones
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Setting disaster—prone sites
(directly affected)

« Analysis of the expected flood level
according to the maximum rainfall

* Elevation and slope analysis
Setting urban response regions |« |.and use and urban planning status
(indirectly affected)

« Consider drainage areas and slope
inflection points

AR ZENEE 2014,
Source: MOLIT (2014).
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(e.g., floods and landslides) twice or more are designated as disaster prevention zones. eT o=
Considerable damage is expected in these areas if the same disaster happens in the (FEUSH 2014).
future as well as in areas designated as coastal erosion control zones (MOLIT 2014).
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Figure 22. Example of selecting a disaster prevention zone and setting its boundary

Source: MOLIT (2014).
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Figure 23. Procedure for selecting disaster prevention zones
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Source: MOLIT (2014).
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To set disaster prevention zones, the target and disaster—prone site must be included LA 79 482 ?—IEHME
for the application of urban planning measures; furthermore, urban response areas, = 7

which are surrounding areas indirectly affected by disasters, should be considered
(MOLIT 2014).

8 24. 3Mx| 7 I A
Figure 24. Conceptual diagram of disaster prevention zone areas

A B
A B C A Talrget area .
: : (disaster occurrence point) -
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- (e.g., directly affected and expected flooded areas)

C L)rb_an response region X2 ZEDES 2014,
(indirectly affected area)

Source: MOLIT (2014).
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A disaster prevention zone's scales is influenced by the target area's characteristics. F| A2E 71E HEAY R ARHA 2 B EAE 2400 MY 22 LPERIT YA
Nonetheless, a minimum of 10,000 (urban areas) to 30,000 m* (non-urban areas), TAEA 2 Moz ZAAZAE R AAXY, 71E JHEH0l| 2ot A2l7Y S2 2ot ZAHE
and a maximum of 300,000 m* or less are recommended. To determine the minimum MEGHH, BT A}, HiZ 7O ZAMHZA S0f| D2} AHGHSEK|CIOR 2 4 gl= ZQ HIAMEHT}
scale, the scale allowed for development and minimum area for district unit planning

. . . . (FEUSE 2014).
are applied. The maximum scale is calculated by analyzing the average area of
existing development projects and district unit plans. The boundary of the disaster
prevention zone is set considering urban planning facilities, natural topography, and
the planned zones by existing individual laws. Places that may not be affected by

disasters due to the elevation difference, drainage area, and slope inflection point are
excluded (MOLIT 2014).
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Figure 25. Considerations for setting disaster prevention zone boundaries
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Source: MOLIT (2014).
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Figures 26 and 27 show the examples of setting urban disaster prevention zones.

Figure 26. Example of selecting an urban disaster prevention zone target area
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1 Flooded area in 00 % Areas where human casualties occurred

Source: MOLIT (2014).

Figure 27. Example of setting an urban disaster prevention zone
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Source: MOLIT (2014).
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Figures 28 and 29 show examples of setting natural disaster prevention zones.

Figure 28. Example of selecting a natural disaster prevention zone target area

tion zone

"1 Flooded area in 0 S
vhere human casualties occurred

[ Flooded area in 0

Source: MOLIT (2014).

Figure 29. Example of setting a natural disaster prevention zone
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0 100200 400 600 800

Source: MOLIT (2014).
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Two aspects should be noted for the management of disaster prevention zones: @
the construction of buildings that interfere with disaster prevention is limited by the
local government ordinance, and @ residential use below the expected flood level is
restricted in terms of restrictions on activities. The expected flood level is determined
by the flood level for the maximum rainfall. To reduce disasters, disaster reduction
measures can be established using urban planning measures, such as land use, urban
infrastructure (location and utilization), and building measures. Regarding support
for disaster prevention zones, disaster prevention projects by the country and local
governments are supported first (Article 105-2 of the National Land Planning Act).
Further, an incentive system for disaster prevention zones has been newly established
to provide incentives, such as excluding the piloti structure on the first floor from the
number of floors, alleviating the building coverage outside urban areas, and easing the
floor area ratio (MOLIT 2014).

Figure 30. Disaster prevention zone incentives

Exclude the piloti
structure on the first Exclude the piloti structure from the number of floors when it occupies

floor from the number the entire first floor of a building in a disaster prevention zone.
of floors

Alleviate the Alleviate the building coverage within 150% for buildings that installed
building coverage disaster prevention facilities to meet the disaster reduction measures of
outside urban areas disaster prevention zones in green, management, agricultural, and natural

environment preservation areas.

Relieve the_ floor Relieve the floor area ratio within 120% when disaster prevention facilities are
area ratio installed to meet the disaster reduction measures of disaster prevention zones.

Source: MOLIT (2014).
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3. Strengthening the disaster prevention
function of urban infrastructure

To strengthen disaster prevention standards for urban planning facilities (7 groups, 53
facilities), the "rules on determination, structure, and installation standards for urban
planning facilities” were revised to restrict the installation of major facilities (e.g.,
schools, public office buildings, general medical facilities, roads, and underground
roads) in disaster vulnerable areas. In addition, disaster prevention functions (e.g.,
permeable pavement, installation of storage facilities, and installation of ecological
channels and shelters) were mandated for major infrastructure and the following
regulations were added.

+ Permeable pavement: roads, parking lots, squares, amusement parks, and
public open space

+ Installation of storage facilities: public office buildings, parking lots, and public
open space

+ Installation of ecological channels: roads, parking lots, squares, and amusement parks
« Installation of shelters: schools, playgrounds, and public office buildings
Pilot projects are being undertaken since April 2013 by promoting the installation of

storage facilities in urban parks (Yangjae neighborhood park in Seoul and Iro park in
Mokpo).

Figure 31. Example of strengthening the disaster prevention function of urban
infrastructure

Source: MOLIT (2014)
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4. Promoting comprehensive flood control
planning for urban river basins

Problems with urban river basins include limitations in traditional river management
measures (e.g., river width expansion and an increase in levee height) as urbanization
advances, lack of cooperation between upstream and downstream local governments,
and lack of interconnection between various disaster prevention plans. To overcome
this, a comprehensive flood control plan that connects rivers, sewerage, and urban
infrastructure was prepared for urban river basins (rivers that penetrate two or local
governments) prone to urban flooding. The pilot project that began from Gyeyang river
basins (Incheon and Kimpo) with frequent flood damage (October 2013) has been
expanded across the country since 2014.

Figure 32. Location map of the comprehensive flood control plan pilot project for the
Gyeyang River

Source: MOLIT (2016).
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5. Example 1: Simulation technology
development for precise disaster reduction
measures (urban flooding)

With the increasing disaster occurrence possibilities and damage scale due to climate
change—driven heavy rain and typhoons, fundamental countermeasures at a city
level were needed. However, the organic linkage and utilization systems to support
establishing disaster prevention measures were insufficient from an urban planning
perspective. To support this, providing systematic urban space risk diagnosis and
information for preventing urban flooding in advance was needed. In particular, urban
flooding records had to be analyzed through disaster statistics and disaster-related
reports related to urban areas; select the intensive management target area, including
areas damaged by urban flooding, based on field surveys, interviews, and topography
analysis; and finally, specify the affected areas. Moreover, detailed risk information
was needed by integrating urban flooding analysis results and information on the
risk exposure target. To address these needs, the linkage and simplification of urban
flooding analysis simulation were promoted to select priority areas for urban disaster
prevention through urban space risk diagnosis, and understand the future directions of
disaster prevention measures suitable for disaster vulnerability characteristics.
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Figure 33. Operating system and conceptual design of the urban flood prevention

support system
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Figure 34. Conceptual diagram of inland flooding/river inundation analysis
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Figure 35 shows a disaster prevention measure matrix in urban planning by cause.

Figure 35. Urban flooding disaster prevention measures by cause
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6. Example 2: Simulation technology
development for precise disaster reduction
measures (sediment disaster in urban areas)

Recently, sediment disaster damage has increased due to the high frequency of local
heavy rain and typhoons caused by climate change. Furthermore, the risk of sediment
disasters has increased as steep slopes and mountainous areas are coming closer to
urban areas due to the development of mountainous areas because of urbanization.
Yet, sediment disaster prediction techniques and integrated management systems
in urban areas are insufficient. Therefore, an attempt was made to develop sediment
disaster prediction 3D simulation technology and construct an integrated management
system considering the buildings in urban areas.

Figure 36. Umyeonsan landslide damage and the need for an integrated management
system
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Source: KAIA (2017b).
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Figure 37. Development of the One-Stop solution 3D simulator for urban sediment
disaster and its application to the case area
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Figure 38. Visualization of sediment disaster-related information via a dashboard

Urban sediment disaster integrated management system
SR EAPYS SRR A2
o W

e

S EAS] SRR A2Y

+ v os v NENEEEEI

{Screen showing analysis results for areas
vulnerable to sediment disasters)

(Screen showing intensive management
areas for sediment disasters)

KAIA (2017b).

Source:

3 38. LA EE HElo] HIS S S8t EAXHH

EHF EAT SEEE Al2Y
=

—

EAX| EAREH £

=i
S e, a8 EE
AT 48 41548, 40 8 848

Wi
2

Byt
M we s anwan s n3n s
2n I

21 W Aj2te)

=

SR
EAX] EATS SRR A2Y

=




7. Establishment of the national disaster
prevention and safety sector's direction
via the Fifth Comprehensive National
Territorial Plan

In the Fifth Comprehensive National Territorial Plan (2020~2040), "making safe and
resilient land” was set as the direction of the national land disaster prevention and
safety sector. Three major strategies were proposed: constructing and operating a
comprehensive disaster prevention system for preemptive protection of national land
and resources; strengthening adaptability to changes in disaster risk situations; and
making safe land and infrastructure against large disasters with strengthened resilience
(Korean Government 2020).

To increase effectiveness, the following guidelines were set from the perspective of the
multiple disaster prevention system for the entire national territory management cycle.

Table 2. Guidelines 111-3-4 of the Fifth Comprehensive National Territorial Plan
(making safe and resilient national territory)

Guidelines IM-3-4

» Central and local governments review items on climate change and disasters, and consider
location selection and layout priorities considering complex disaster vulnerability when plans are
established for major infrastructure.

* Local governments prepare preventive measures by analyzing disaster vulnerability, and identifying
the possibility of complex disasters when city/county master plans and management plans are
established or revised.

+ Central and local governments establish disaster preventive measures and construct safety
systems from a full-cycle perspective, such as performing continuous monitoring after project
completion, when urban development is promoted in areas with disaster vulnerability grade 1.

+ Central and local governments strengthen monitoring and prepare disaster reduction measures for
areas where repeated and consecutive disasters are expected.

Source: Korean Government (2020). The Fifth Comprehensive National Territorial Plan (2020~2040).

~
=
(8, ]
>
oF _HJ
Hm
o
ot
h-}
Jiot
H
Hm
0%
=1
re
ra
4
Mo

2020EEE 204 A7|AECRE H= H5X ZEZEEE(2020~2040)0Al= ZELIXY- QFF
oIS QMo SlE8 A QH=E DSV 2 Fotl 37HK| 2 MHIEL}L X1
*WP“ HSE 25t oA YIMAA 715 2Y, MHRE A2tHs0)| st M8 53 K& dat 3
s, ey Mol QMg ZE7 (Wt Qldet &Y 3 3|58 Z3hS OrEstUCHOse= Y5
2020).

IEI dads =017 fli =E&2 M 7| US YMAA 280M Csit 22 A

mjo

B2, MSAH IESTAIC] ALK 111-3-4(FHSIT 3|2 £2 HUTE X4)

AHEXE M-3-4

s SYFEY XIE‘;W [EAlE 2 7|9AA AEl 23 Al 7| SR K HO| 25t ARt HE
o
2 |

9,!
_I
I
o
=
-

+ BUH TRAEIA Tl SRN T EADIY 221 xnaoutg% S 2ot Atz
0% XI2X0l BLIERYS 235t 5 © s

=

it L40] R2i&l= X|H0f et 2L S Zstoral At

08 0f4
0% 02
_{

BEOt RYKIREHS HEE Q14
MU DR1sHCY,

Ay

oN

A= Stel= H5 2020. M5AH FESEA2(2020~2040).



8. Promoting the construction of an
integrated urban disaster prevention
strategy system

Overthe long term, adisaster management system across sectors has been constructed
to promote structuring the urban disaster prevention information knowledge.
Furthermore, response scenario knowledge by situation has been accumulated by
integrating and connecting information on each sector's disaster situation change
scenarios of each sector. Furthermore, general-purpose devices and systems with
increased scalability have been constructed. Finally, a shared growth community of
agencies that provide information on disaster situation change scenarios and parties
that require disaster management scenarios has been constructed.
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Figure 39. Conceptual diagram of the integrated urban disaster prevention strategy
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1. Urban disaster prevention for rapidly
growing cities

Korea's policies and research experience in climate change adaptation and urban disaster
prevention can be helpful for constructing a systematic support and management
system to create disaster—safe cities in developing countries. In particular, Korea's
experience in successfully managing disaster risks along with the rapid land and urban
development can be highly useful in preventing disasters in rapidly growing cities in
developing countries. For instance, vulnerability information related to climate change
disasters and user convenience systems can be efficiently utilized for developing
urban adaptation policies and countermeasures considering disaster risks and city
characteristics. A technical support system for constructing mid— to long—term disaster
reduction strategies and urban space management systems can be established. This
can also support the establishment of long—term monitoring and prevention plans for
urban disaster risk change patterns.

Practically, it can be used for disaster vulnerability analysis in developing countries.
For instance, wide—area and long-term strategies can be established by the central
government using the accumulated data from the disaster management system.
Specifically, the central government can provide local governments with access to the
system. Then, data will accumulate in the system as local governments insert their own
data into it and use it for managing their disasters and risks. International cooperation
efforts can focus on constructing such systems.

Furthermore, the systems and information services can be commercialized. For
instance, systems developed by companies that conduct vulnerability analysis can
be utilized. Additionally, commercial products can be developed based on disaster
vulnerability analysis technigues and methodologies in developing countries. Systematic
risk management industries can also be engendered by easing access to and availability
of information on disaster vulnerable areas in developing countries and guidelines on
disaster prevention.
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Indeed, the Korean government is seeking development cooperation, especially
responding to climate change. Efforts to support this objective can focus on investigating
the current status and cases related to climate change in developing countries, and
use the results and related insights for performing urban disaster prevention policy
consulting projects in developing countries in the future. Thus, technical support for
developing countries can be provided through climate change disaster vulnerability
analysis and the development of disaster prevention support systems. Moreover, an
international cooperation platform related to efficient land management against climate
change can be constructed over the long term.
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2. Examples of international cooperation for
urban disaster prevention in developing
countries: Vietham

Vietnam, as one of the countries most affected by climate change—induced flood
damage, is seeking an active response to climate change and pursuing sustainable
development as a national vision. It desperately needs technologies to support this
vision. Since 2016, Vietnam has agreed to introduce the New Climate Change Regime;
however, the policy direction for new industries in the land and urban sectors is not
specific. Moreover, influenced by climate change, disasters in Vietnam are gradually
becoming larger and diversified; various urban disasters have been common.
Consequently, to efficiently respond to climate change disasters, there is a growing
demand for establishing disaster—preventive urban planning by analyzing the disaster
vulnerabilities of cities, and considering land use and infrastructure (KAIA 2021).

KRIHS performed the "urban climate change heavy rain disaster adaptation safety
city technology development” project from 2011 to 2016 via KAIA R&D on preventing
climate change—-induced urban flooding. Through the project, it completed patent
registration for the “(Heavy rain disaster) urban planning support system and urban
planning information provision method”. KRIHS also developed the “urban flood
prevention support system” through the “Disaster safety policy support system
implementation through the analysis of urban flood areas and affected areas” project
from 2016 to 2018. It then applied the system to pilot projects in local governments,
such as Busan and Jeju.
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KRIHS has continuously promoted international cooperation in response to the demand
for urban disaster prevention in Vietnam using these research results on climate change
adaptation and urban disaster prevention, including urban flooding. Sharing research
results on urban disaster prevention and international cooperation are being actively
undertaken since the memorandum of understanding was signed between KRIHS and
the Vietnam Urban Planning and Urban Development Association (VUPDA) in 2012. For
instance, in July 2017, Vietnamese officials, and professors in relevant areas from Hanoi
Architectural University and University of Architecture Ho Chi Minh City participated in
the "KOICA climate change response training” for developing countries at KRIHS' Global
Development Partnership Center. Furthermore, since December 2017, the "preliminary
study for the establishment of climate change response strategies by Vietnamese
local governments” has been conducted mainly by professors who participated in this
training. These efforts resulting in a consensus on the development of technologies to
support practical urban flood prevention measures in Vietnam (KAIA 2021).

Consequently, an urban flood prevention support system was developed in Vietnam
(total budget: approximately 600 million KRW) as a land transportation technology
promotion research project of KAIA for two years and nine months from April 2018 to
the end of December 2020. This project sought to develop and distribute appropriate
technology for the urban flood prevention support system to support stakeholders who
lack basic knowledge on urban flood prevention, such as Vietnamese government
officials, those in charge of urban planning, and residents. Furthermore, it sought to
create a market for improving disaster information management technology in relevant
areas in Vietnam.
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Figure 40. Application and utilization of the urban flood prevention support system 240, HIEL TAIZ4 Ol STHA X 2IA AR HE 3 geuot
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continuous and efficient management of urban flood risks in Vietnam's rapidly growing
urban areas, including the target areas, systematic vulnerability analysis and information
accumulation systems were proposed and promoted. In this project, the Lao Cai and
Hue regions were selected as target areas after discussions with local governments
considering the damage frequency, data acquisition possibility, and urban expansion
(KAIA 2021).



Figure 41. Target areas for the application of the urban flood prevention support
system in Vietnam (Lao Cai and Hue)
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Source: KAIA (2021).

Relevant information was collected via the spatial data from dangerous areas. Then,
the analysis information drawings for the target areas were completed. In addition, field
survey results and detailed data were prepared for areas that require disaster—preventive
urban planning. DB and screen design were completed considering the demand and
convenience of the main system users. Furthermore, while developing the system,
demonstrations were conducted and opinions from actual users were collected (KAIA 2021).

Figure 42. User interface of the urban flood prevention support system in Vietham

Source: KAIA (2021).
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development, and conservation of territorial resources.

GDPC

Global Development Partnership Center

Global Development Partnership Center (GDPC) provides education, consulting, and planning
support to developing countries based on KRIHS's experiences and know-hows in national
territorial development. To offer more effective support, the center works closely with
international agencies such as the World Bank, the Inter-American Development Bank, the
United Nations, the Asian Development Bank, and etc. It is expanding the partnership in
academic and policy exchanges to prestigious international research institutes and universities.
Through its global network, the center continues to enhance its capacity for international
collaboration.

The website ( ) provides detailed information and the latest news of GDPC.
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