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ABSTRACT

Climate change adaptation predicts damage from global persistent climate change to various aspects and taking countermeasures.
Accordingly, Korea has been establishing measures to adapt to climate change since 2010, but there are insufficiencies. Thus, the
purpose of this study is to perform policy assessment of climate change adaptation measures and to suggest directions and policy
implications for establishing further adaptation measures in the future. The spatial scope of the study was limited to Busan Metropolitan
City, and the time range was set from 2000 to 2020.

Policy assessment of climate change adaptation measures was conducted by examining the prior distribution of damage caused by
typhoons and heavy rain, and then demonstrating the relative effect of the measures based on the posterior probability of the damage.
The study results suggest the following implications. First, the capacity to adapt to climate change in a new climate system is essential,
as extreme climate phenomena occur frequently. Secondly, as the number of complex disasters caused by the effects of climate change
increases, the implementation of a number of climate change adaptation measures will have a substantial effect on climate change
adaptation. Interest in adapting to climate change is increasing, but studies demonstrating policy effects are very rare, and the system for
demonstrating policy effects is insufficient. Therefore, this study is meaningful in trying to demonstrate the policy effects of climate change

adaptation measures, and it is expected to be used as basic data for future adaptation measures and implementation plans.
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Table 1. Climate Change adaptation measures index (Country and Coastal area)

Strategy

‘ Climate change adaptation measures

|

Content

Country

Road traffic
management

Management of factors that
directly affect traffic safety

Measures to Manage Factors Directly Influencing Traffic Safety

Establishment of a response system for road
deterioration caused by heavy snow

Corresponding system for deterioration of road due to heavy snow

Building
facility
management

Expansion of green architecture

Expansion of Green Architecture Considering Adaptation
and Mitigation to Climate Change

Infrastructure performance evaluation
technology development

Precision Performance Evaluation Technology for Climate Change

and Aging of Infrastructure

Urban
planning

Development of Climate Change Adaptation Plan

Reflects climate change adaptation in national
and local government policies and basic development plans

Promotion of urban regeneration to adapt to
climate change

Promotion of urban regeneration and

village development projects in areas vulnerable to climate change

Building a Citizen-participating Climate Change
Response Platform

Creating a system in which citizens directly record, transmit,
and share disaster-related natural phenomena
and damages in order to cope with climate change

Coast

Prevention
and response
of coastal
disasters

Development of Coastal Disaster
Vulnerability Evaluation System

Construction of a coastal disaster vulnerability assessment system, such
as a Coastal Inundation Prediction Map, coastal disaster vulnerability
assessment, and related DB construction in preparation for sea level rise

Construction of coastal disaster monitoring system

Construction of a coastal disaster prevention monitoring system
and information provision measures

Construction and reinforcement of
disaster prevention facilities

Measures to prevent flooding damage in coastal areas:
Installation of large-scale disaster prevention facilities,
reinforcement of breakwater sections, etc

Coastal buffer space secured

Measures to secure coastal buffer spaces
(coast forests, coastal sand dunes, etc.)

Construction monitoring systems of
coastal waters and erosion

Measures for Detailed Investigation of Coastal Seas and
Investigation of Coastal Erosion

Construction monitoring system of coastal structure

Construction of Coastal Structure and Marine Environmental
Monitoring System Using Advanced Observation Equipment

Coastal
space

Advancement of damage coastal
maintenance and restoration

Promotion of Coastal Development Projects for
Coastal Protection and Damaged Coastal Development

planning

Maintenance of port structures for erosion control

Measures to prepare port structures and
improve fishing port facilities in areas vulnerable to disasters

Restoration of natural coasts
(coastal forests, dunes, etc.)

Environmentally friendly coastal management measures
to restore natural coasts

Composition of hydrophilic space

Measures to Create Port and Coastal Hydrophilic Spaces
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Table 2. Survey Respondent’s Characteristics

R t
Classification esponder;
no %
Professor 4 14.8
. Researcher 16 59.3
job

Public official 1 3.7
etc. 6 222
Less than 5 years 3 11.1

More than 5 d
ore than 5 years an 8 206

less than 10 years

Related More than 10 years and

work 5 18.5
] less than 15 years

period More than 15 years and 7 259
less than 20 years '
More than 20 years 4 14.8
Urban 14 51.9
Environment 5 18.5
Affiliation Disaster 2 7.4
Climate change 4 14.8
etc. 2 7.4

RAE7} AEZAL AiK(Table 3) 7]$#3} 239
Al A Hat Ao 2 715 4839 Al
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Table 3. Expert survey results

o
T
[0
o

E Tt 1t;
Climate Change Xpe surve.y Fesums
Effective
Adaptation Measures Urgency Sum
-ness
Country
Management of factors that directly
3.59 3.70 7.30
affect traffic safety
Establishment of a response system
for road deterioration caused by 3.37 3.74 7.11
heavy snow
Expansion of green architecture 3.44 3.70 7.15
Infrastructure performance
. 3.52 3.67 7.19
evaluation technology development
Development of Climate Change
. 422 4.00 8.22
Adaptation Plan
Promotion of urban regeneration to
. 3.96 3.81 7.78
adapt to climate change
Building a Citizen-participatin
Curame PaticiPating 1 3 63 | 350 | 722
Climate Change Response Platform
Coast
Development of Coastal Disaster
» . 4.11 3.81 7.93
Vulnerability Evaluation System
Construction of coastal disaster
o 4.15 4.19 8.33
monitoring system
Construction and reinforcement of
. . . 422 4.26 8.48
disaster prevention facilities
Coastal buffer space secured 3.93 4.19 8.11
Construction monitoring systems of
. 3.81 3.85 7.67
coastal waters and erosion
Construction monitoring system of
3.56 3.70 7.26
coastal structure
Advancement of damage coastal
. . 3.81 3.81 7.63
maintenance and restoration
Maintenance of port structures for
. 3.67 3.74 7.41
erosion control
Restoration of natural coasts
3.89 3.89 7.78
(coastal forests, dunes, etc.)
Composition of hydrophilic space 3.26 3.52 6.78
3.3. MY 44"

Qe B B QA oYl £, B B
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o]l gt th-S(Responses) 0.2 7| ¥ S A L 7]
T2t A AFEAFALS Ak Hiolth(Fig.
1). DPSIR ZH| 0] 7|23t H|o| X[t YERA 1 F
2 el(Hazard), 32FAd(Vulnerability), =< (Exposure),
AERisk)E HET 5= Y= HFE AASH 551
TH(Table 4).

2 o

Table 4. Network Variables for Policy Evaluation on
Climate Change Adaptation Measures

Classification | Node name Variable Period
Typhoon occurrence
TPE 2000 ~ 2020
status
FLE Heavy rain occurrence 2000 ~ 2020
Hazard status
T Size Size of the typhoon |2000 ~ 2020
T Intensity Typhoon intensity 2000 ~ 2020
Housing loss and loss
TBD 2000 ~ 2020
due to typhoon
Road Flooding and
TRD 2000 ~ 2020
Vulnerability Losses Due to Typhoon
/ Exposure Housing loss and loss
FBD . 2000 ~ 2020
due to heavy rain
Road flooding and loss
FRD . 2000 ~ 2020
due to heavy rain
Property damage caused
TPD 2000 ~ 2020
by a typhoon
Personal damage caused
THD 2000 ~ 2020
by a typhoon
Risk
Property damage caused
FPD . 2000 ~ 2020
by heavy rain
Personal damage caused
FHD . 2000 ~ 2020
by heavy rain
Development of Climate
Climat POL1 .
imate Change Adaptation Plan Expert
change ]
: Construction and survey
adaptation ) )
measures POL2 reinforcement of disaster results
prevention facilities
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Driving forces Pressures States Impacts

Typhoon and Heavy

rain damage + Landslide occurrence * Residential damage * Personal damage

due to extreme » Flood occurrence * Road loss * Property damage
weather phenomena

Climate change
Landslide Personal adaptation measures
occurrence damage and detailed

Typhoon and
Heavy rain

occurrence

Flood
occurrence

Residential
damage

' damage

Road loss

implementation plans
Property

L — Hazards — Vulnerability - Exposure — L Risk —!

Fig. 1. DPSIR-based typhoon and heavy rain damage impact system diagram
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A, 2000 ~ 2020137k Fﬂ%ﬂr S92 Asf BT 2594
o Ajitusfel 136749 ABH3| HEAFE ©]&
5719 55(0.2 ©]3}, 0.21~0.4, 0.41 ~0.6, 0.61 ~0.8,
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Fig. 2. Bayesian Network Structure and Pre—Distribution
for Climate Change Adaptation Impact Assessment
(Inland Area)
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FEE ol HEATE E(AE AR
7Eto g Lt 7ke] PAS 2ARSIE0| A AL o
HIEFO 2 ALS of|&o0] 7155t} Fig. 45 9K
Ao 2 3} H|o|X|Qt YEY A & gEoa Q3 Aty
(TPD) ==9} AA 9 AF9] L-T5(TBD, TRD) 7+e] 27
gE FH(Conditional Probability Table, CPT)o|t}. AF¥]
LTl gEoZ Qs AEY T2 1o viErt ARG
2 =2 Aitus] TASEE S5k Ao g YEbgth

TBD TRD N TPD1 TPD2 TPD3 TPD4 TPD5
N N 73.248 5.733 o7 €.369 5.733 3.185
N TRD1 9.091 18.182 18.18 9.091 27.273 18.182
N TRD2 16.667 16.667 16.66 16.667 16.667 16.667
N TRD3 16.667 16.667 16.667 16.6 16.667 16.667
N TRD4 14.286 14.286 14.286 14.28 14.286 28.571
N TRDS 14.286 14.286 14.236 28.5 14.286 14.286
TBD1 N 5.882 23.529 5.882 17.647 23.529
TBD1 TRD1 11.111 11.111 11.111 33.333 11.111
TBD1 TRD2 16.667 16.667 16.667 16.667 16.66
TBD1 TRD3 16.667 16.667 16.667 16.667 16.667
TBD1 TRD4 16.667 16.667 16.667 16.667 16.667
TBD1 TRD5 14.286 14.286 14.286 14.286 14.286
TBD2 N 8.333 33.333 1€.667 ¢ 25 8.333
TBD2 TRD1 12.5 12.5 12.5 25 12.5 25

TBD2 TRD2 16.667 16.667 16.667 16.667 16.667 16.667
TBD2 TRD3 16.6€7 16.667 16.66 16.667 16.6€7 16.667
TBD2 TRD4 14.286 14.286 14.286 14.286 14.286 28.571
TBD2 TRD5 16.667 16.667 16.667 16.667 16.667 16.667
TBD3 N 8.333 8.333 41.667 16.667 8.333 16.667
TBD3 TRD1 16.667 16.667 16.667 16.667 16.667 16.667
TBD3 TRD2 16.667 16.667 16.667 16.667 16.667 16.667
TBD3 TRD3 16.667 16.667 16.667 16.667 16.667 16.667
TBD3 TRD4 16.667 16.667 16.667 16.667 16.6€7 16.667
TBD3 TRD5 16.€€7 16.€€7 1€.667 16.6€7 16.6€7 1€.667

Fig. 4. Bayesian Network Conditional Probability
Table (Coastal Area, TPD)
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Table 5. Sensitivity analysis result (TPD)

Node Mutual Percent Variance of
TPD 2.5653 100 0.6874
TBD 0.0899 3.5 0.0086
TRD 0.0558 2.18 0.0048
THD 0.0523 2.04 0.0046
T_Intensity 0.0099 0.386 0.0006
T_Size 0.0095 0.37 0.0006
FRD 0.0060 0.234 0.0004
FBD 0.0029 0.113 0.0002
FHD 0.0027 0.103 0.0002
FPD 0.0025 0.0981 0.0002
TPE 0.0013 0.0523 0.0001
POL1 0.0003 0.0096 0.0000
POL2 0.0003 0.0096 0.0000

__?_
stk WEA Y APAE R Y E QI (Fig. 2)= HECE 9l
St AFQl 40% AArE S 25.2%(TPD4 13.5%, TPD5
11.7%), A 18 25.5%(THD4 13.3%, THD5 12.2%)
ot} HtH, 92 Qlgk A9 40% AATSE= 19.8%
(FPD4 8.3%, FPD5 11.5%), Q1T 14.1%(FHD4
7.3%, FHD5 6.8%)°|t}.

WA, Fig. 5= WSAGY 7|43 489 A &
HI(POL1) A& ] n|A-G A 4] 40% wsf Lyt
EZ HoEo} g5o2 st A9 40% AAtuls] 25.2%
(TPD4 13.4%, TPD5 11.7%), Q1gT 3] 25.4%(THD4



13.2%, THD5 12.2%)°]t}. ¥Hd, 522 o3t
AArE 3= 18.8%(FPD4 7.8%, FPD5 11.0%), Q181 dj=
13.6%(FHD4 7.0%, FHD5 6.6%)°]t}. Fig. 62 HEA| A
9] [71%H3}t A-3P AE $H(POL1) H-ZHHY &
Al 9] 40% Tof HAPES HoAET HIEoR Qg

HIOIXI2 HIEQIZE 0%t 7|2 Hat

TPE

211

605
A9l 40% AFQ] 40% AArT = 15.3%(TPD4 13.5%, TPD5 11.8%),
Q15 25.7%(THD4 13.4%, THDS 12.3%)& LFeyt
. S92 Qlgt A9 40% AAtOElE 21.2%(FPD4
9.1%, FPD5 12.1%), AFW3|= 14.5%(FHD4 7.59%,
FHD5 6.99%)% YErgtth.

FLE

Y 300 | |
N 70.0 j——

Fig. 6. Result of damage when applying [Policy 1] (Inland Area)
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T_Size T_|
N 51.1 p—— N 51.1 p—
S 194m W 105m
M 237 M 150m
L 574 S 233
TBD TRD =
N 408 N 429
N N 716
T8DT 116 TRD1 110 m FBD1 6.58m FRD1 7.71f
TBD2  11.1fm TRD2  11.1jm
FBD2 6.58f FRD2  6.58
TBD3  11.9 jum TRD3  11.1jm
FBD3 9.31fm FRD3  3.62
TBD4 12.8 fmm TRD4 11.7jm
Tooe 13t Thos FBD4 6.58f FRD4  6.58
e e FBD5 522 FRD5  3.86
TPD THD FPD FHD
N 333 N 37.8 N 56.7 N 63.8
TPD1  14.3 fuum THD1  12.0 jmm FPD1 8.24m FHD1 823
TPD2  14.0 fumm THD2  11.9jmm FPD2 7.75m FHD2 6.81
TPD3 133 fmm THD3 12,0 jum FPD3 856m FHD3 7.56m
TPD4  13.4 fmm THD4  13.2 jmm FPD4 7.77Mm FHD4 7.03f
TPD5  11.7 jmm THD5  12.2 jmm FPD5  11.0/m FHD5  6.60
[POL 1] is not applied (Inland Area)
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Y 300 I
N 70.0 jm—
T_size T_Intensity
N 511 p— N 511 p—
S 194m W 105
M 237 M 150m
L 574 S 233pm
T T R
; d N N 774
TBD1  13.6 jmm TRD1  11.4fum ER o G
TBD2 11.4m TRD2  11.4fmm
FBD2 6.24 FRD2  6.50
TBD3  12.3fmm TRD3  11.4 fum
FBD3 5.13 FRD3 291
TBD4  12.0jmm TRD4  11.4fmm
T Ta e e FBD4 6.24 FRD4 2.91
A - ] FBD5 10.7/m FRD5  5.13
TPD THD FPD FHD
N 318 N 36.7 N 514 N 615
TPD1 151 jumm THD1 132 o FPD1  9.61m FHD1 878
TPD2  14.2 jmm THD2 122 mm FPD2 823 FHD2 7.41fm
TPD3  13.5 jmm THD3 122 fmm FPD3  9.60 jm FHD3 7.76m
TPD4 135 THD4  13.4 fmm FPD4  9.05m FHD4 7.50m
TPD5  11.8 jmm THD5 123 jmm FPD5  12.1)m FHD5 6.990m
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FPD5 14.7mm FHDS 6.15Q

Fig. 7. Result of damage when applying [Policy 1] (Coastal Area)
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