RERSHA7 (S ALY

7| = Azt CiH] ZA| CHSA| A

=
k=3
ALksh 7lshE 7|2

-Z|ZE M-

3
&
2
al
M
05 Infrastructure
0 g R&D Report
23
L=
i
]
2t
g
T8 A HINE f_'}!
T T e s s @
TS WO B ﬁ - ZEWENEI|=2
3. I E YA RN UEE qeYye=s BB = AMHNEME =T
LY “ g




&

SIS} Y] ZA| CHSH
A3} 7|2oHe 7)E

2017.05






il

~

__OL

)
=

o

A 11=3} 7]=7)

o_
oA

gl g =A O

o] HiAE “7]
AFL“FHA o] RuAE A=IFYTh

2017. 05. 06.

Qul
JI

Bl or T AR T op
W o B e Ay <
%%]ﬂu 7n 7n

%HQL

nﬁ 1u_,T

ESD

,@-O

< ol < Bo
—~ .@-O .m-o =
ZT .6U OU _/E






HIA QCFA

16RDPP-C11 | sl eHA 2016.9.7.~ S eAD/
FA LA E oA TR .
A 9906-01 AT 2017.5.6 v (EeHAD
AT FEDEATI) ALY
e 715 v =A QSAA 123 71E N 79
A-A A e - ° - = =
S A (F%F) 713 As H3AA 7L 719
FAFN | &= 89 | o | B 50.00044
A2 Q) 2 o) 2l Rk B N ) Gk
I 9B 39 Al 50,0004
FEATAGD),
A8 i
M 219019 221 (35) e
ZATEAT AL Ao H AT EH
SOKAFAAE FAHOE x4 50074 o) | BuMEs | 236

(525

NFHst A RRE dAP AN ASHEAE 247 8] 71 FRs o =
A HEAA =8 & Adel @3 718 =4 7| FRE AR FH PR B
A d =AAE Fd HA A Er|ss TIska At

- A 715 AR A FEs B Ass Jle e =4 71 $HE A

ks BeE AT 4

2 g

=

A AEs 5 Ayu|oj s Al2E A AFE T

=

= A olE Tl 71T Asfol thF =ARA A H=
MAANY &S HERE T
(Al -5 32 ]
L AG-71% - 3A - AT 5% 24 2 JEFe 24
2. 71593}t the] =A dieAA #E dA7EY Ao F B A4
3. 71%Rst the] =A] SAA #d A7UE 2 FIAE ==
D EA 713 A F AR AEE Ve Y
wA AFEs A At BN AE e AR
71 %8t o] EAAEE 28 e
4. B AAE AT A770EA 718 RFP 2HA)
S 715338}, AsF A, A ALE =AAE, =AEA,
Aolo] oT AN A EH=A
571 o14h) Climate Change, Disaster Vulnerability Analysis, Disaster
4o Preventive Urban Planning, Urban Disaster Prevention,
Self-Adapting City







[. A&

7153} tn] 24 QLAA 153 7)E A 73

1. AF7MdA 7|
[ATe] &3]

o 71ZH3l AN ZRE AE A ALHATAS A5 < )T gn =
3] A 7153 A g EA W

=

A A =3 ZlE ARl B% 7183
A d =AAY #d I HETles

- ZA 713 AR AEE 2 oA

A F o Bl E AT ABEY AFs B AHHo)lx AzE AT AFE

.

A Ae B S olF il JFWs Al U =ANA A%
Jeo Ao 1Ee BuE %
EEDORVEN
o A% AN - AT BF BA 9 J)e5a 24
o 71FHs ou] B4 A BA A% ge] 2 Bx UA

1)

o
s ol 24 deAA B ATue 9 29 =2

A 71505 A RN 4
- =4 ) FuE ASHAFH R AFE 7

- 713} thy] EAAEE 28 7]

)
=
e

o B HAAE A7 ANEHAl 718
- B A HA A A RFP) 2

o B Aol 715 ] EAIRSAATE =AIAIE BRolA 715Ests <17k As)



2
L)
2
>
N
o
T
N
P
PN
f
:|:‘.
L)
A
49,
Hm
>
2o
A
(il
offt
S
2
L)
2
Jm
e

W3- s g J1FEsh A EEHOE hes] AsaE A
Aopgel o BAol 2AW AY £8 BaAel 37}

=4 715 Aoy BH 2A%e PAEA EHAFS FPIE R
o) Ragste] EARAYR BeAA vk AF

L

NFu Aol et 471232 £AE 245 A ANHAFY B4 1
Sofol ARFH AL 8 ANAGY BHANE ASHo2 A 3, B

& = AlzE el 28

ik

o

=4
o

535 A7}

3]
Soha «BH /150 43S AT uaﬂml ?éol Pag



gt

o
_/_',:
FUES S Fr3tet Auele 7wt

5|
SEED

| —

T

141

9

=

o

faAAe] He7h 28

[

3 o

Rusiel Auele 7))

2 i}k AN 7F

}

foket 73 Al

ey

shtel ol 4%le) 4

[

S

=

O]

"ol Aol
Anck 44 9

=
T

=

HES 2 o

% PAA vld Pa
A7)

§l.

|

1Zold 44l

N4 @
| A

3

Z

h=
[}

s
Bl 7]%
mhEo] g

il
tg o] AR AAL o

-

A FHAA nihol F&

3]

2

EANAE, A S

3y, 9A
M He

o

o A
A

o 7%

oW o = o
R W o o
=3 & g
_.E El To —_ EE

= % T g =
T 7 N i)
¥R O o W )
N R Tr =
; =R it mr =
7O ! !
SO s
R r X K
R ™ =
~ % = mmu
_.m—uL .Cl o O_ ﬁo
o) = R
2w o A )
~X ﬂ ,M _L_l ,_Iryl — =<
T B 2 w N hl
A=y X
AN -
o ~
_wr _1__%” ﬂ Nid W [ mﬂ
® Yo T U AP
aw_ Eg._ E_.* = _._._O o _.%L HT_
F oW E K B og g
N EE g d o
A I
PogF W T
SO EE LE L
w B b AF J
T I T A
Wy .
R S
D % w o mm
TENT Lo o
il T N o B
TN T B R g N
O O O

e

=

7

1t

ol A

=

o] B 7|F A AEA T

o o

J

o
=

12

9

Fed A

o

AA



ol 9] ATsh ol AR EsbAl v thee Ss) A AR
Fke] AR} ofjel SAAIS A B JPsd Aubeled B4 A5 a7y
9GS AZH, G5 FHEN & Taalel AokordE ) A9 vel @7
7 ol Folgont, kst FZHA el A W thAA FHE 98 FUAS
of T BGWF ofet FHAV} TelE £xEGS] AREe) Wo] BaF

SAZRE AR BelAA Rl T Alslel tiE B4 DBE FEwelshs
AR G AR AARE B8o) FPse Sl aTHe, Aol ZA0)
we} kst SRl Asln Ane R AEATS A% AR Biel 71%nol
879

A Aol A AT E AEE =
Qo] ofe} AADH, FHHOR HAHe] AEHo FEAES HEH
7} a7

Y AFEE V1 FAstel 4% ANAGFYS BHAL, olF AUy A o
WS HAR ol ezt 9. TG 1A Fsfel Tl o,

Bl A\l |8 AN S HAsa SAAA
A% FAA vhere] ANHA 23 Ug
A3 BAE YR, Azege] ohiet Asje BUW B Hop I AR
9 TE SR ggkon, AR A we R of
g ZBHU A B sl 5% DAY 5 U= Az At A
o

= Aol HE2E Aol o BMAT i@ AAH Bk,
 BUEFE A% A%H 448 Azd Age] a7

_iv_



4 BFAPBIA T D AL

SA| 7| S Hsh A oMY T2l E AT YR AHEE
9 2| Al#jo| A A| AR (knowledge Based System) 7
At

#5871 #5347/ [+ 2E7R
MRt MU0 MDY

1

EA 7| S8 A d RS EA| 7| 28t 22 7| 3 tHE} oije] =AY YL
BEE 7w Y &8 7le e BE 7l N

A

(1415
=/ 7150
Ash 2 b A

A3t 7lE N

Wz A F8 ARE A THAAE BAXE AL

E

ko3
k-

A A% SEE AHAE B4R VA AT B kA FA7e e
_"?‘_

rE
o
2
o
Jo
ol
i
ui
o
X
2
ot
N
L
oX,
SiA
1
[
fru
X
[>
N
i

[2A] 5]
A 7153
Al 3 b w4
&8 7le N

71533}k A7 - FAAAE AsFA G Ass 7l N

2 79 A AR F3 2 AR re A

A
AuEle e 71k s eRd Wsk AR 71 A

(3]
7] 3L ]
EAEA AR
28 7le e

S Aok ERA F%

Asfodtd =AAY AADB #E3} 7 N
_"
o

A A3 Hr), AS71H

A FH kg W} 4= 7e NE

A FH S A THEE 7e NE




C AT Z2EAE

+ Ao HF AAed =4 7IFHE AsjHGE dEE AT AE
3} 5l A Auo] 2 A 2' ke Bl Asdtd =AAY FHA B A

E ATdozn AR s FxEA 3 dgd 28T F U=

AR 3A] - 24 71 50s A AGY RN 408 A& Ane B9 A
s ANAT S A ] J1Ee) FAHTL Y ANAGRY 3
b @ mvel Wi AFol Bestm, 4AH Uy FHn

AR 2AR ZEst, F93, 4714 715 A

A S thasiae AQsta, A ey
DB %o #gatn, ANA%AYS wEI =
53, ANAEY W Al ZS I 150 Aso) B3t 471587
ol 2

B ATRAAATY AF AU =4 J1FUS AN BE 9T A
B4 AEE % Adulol s AsE’ o EHE AN B 2F 9 B /e
o e fEskn AT/RE el AREL B S 28 FAEAHS B

ANzEle] @ RE Haslekal, Y& = 715 AlsiH o A 2 24 A, =

AT B Azdte] A FRE B BEHL JASTL ARIIE FHOZ A
M 29 B EEES B

re
i)
Y
>
2
rg
&
B
ofN
ox,
i)
e
1o
A
ko
— 2
rlr
o2
_P:g
ins
r o
2
o
o
N
b
i—'&
ok
ok
N
st

_Vi_



Executive Summary

[. Title

Development Planning of Advanced Urban Responding System against Climate
Change

II. Outline of R&D Project

[Purpose of Research]

o This study was proposed to develop and suggest the plan on the urban
response system advanced technology development against climate change for
organizing the self-adapting city safe from the climate change, analysis on
urban climate change disaster vulnerability and key application technologies

related with the disaster-preventive urban planning.

- This study is to plan the refined urban climate change disaster vulnerability
analysis, development of automation technologies, and the study of
development of precise analysis automation and knowledge base system for
urban vulnerability management of climate change disasters and, through them,
to lead the urban disaster prevention market against the disasters due to

climate change and enter into overseas markets.

[Contents of Research]

o Survey of market/ technology/ policy/ research trend analysis and technology

demands

o Defining key technologies and setting objectives in relation to urban response

system against climate change

o Deriving research contents and promotion strategies in relation to urban

response system against climate change

- Development of urban climate change disaster vulnerability analysis precision

- vii -



technology

- Development of urban climate change disaster vulnerability analysis automation

technology

- Development of urban disaster prevention information utilization technologies in

response to climate change

o Planning on the research and development tasks for this project

- Preparation of request for proposal (RFP) on this project

[lI. Performances and Results of R&D

1. Definition of Technology

O

O

“Urban Response System against Climate Change” in this study means to
analyze changes in disaster vulnerability characteristics in multi dimensions
(continuous disaster vulnerability analysis and disaster-preventive urban
planning performance system) from the urban planning view and to build the
intelligent management system which enables to cope with the short-/

long-term circulation response.

“Urban Climate Change Disaster Vulnerability Analysis” is the basic
investigation to be performed in order to provide the systematic decision
grounds if the basic plan on cities and provinces us established or changed by
classifying the areas vulnerable to disasters in consideration of the land use,
infrastructure, etc. traditional disaster prevention measure in order to cope
with the disasters which are enlarged and diversified depending the climate
change and, based on such results, preparing the effective disaster-reducing

measures

“Disaster-Preventive Urban Planning” is an urban planning which minimizes
the damages from disasters by preparing the urban planning measures together
with the structural measures to the areas especially vulnerable to disasters

through the disaster vulnerability analysis, the basic survey.

“Urban Space Disaster Information Management System” is a sustainable
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growth management system which identifies the vulnerability of urban space
using the information accumulated by the systematic evaluation, verification

and monitoring of the analysis results as well as providing the information.

2. Background and Needs of Technology

O

Needs of establishing the plan based on the disaster vulnerability analysis to
cope with the disasters due to climate change which is enlarging and

diversified continuously are increasing.

It is urgent to prepare the urban disaster-preventive information system in line
with the government’ s policy intended for establishing the strategies to
organize the disaster prevention cities based on the urban disaster vulnerability

analysis.

It is required to prepare the system which enables to provide information
quickly and supporting the correct decision-making to solve the problems
including insufficient information sharing system, difference in analysis methods

and errors.

Support is required to ensure the disaster vulnerability analysis may be
performed correctly and easily and the significant results are generated
continuously in order to the basic data for supporting establishment of disaster

prevention urban plan is provided.

Development of the system which can produce, accumulate and use the
advanced disaster vulnerability analysis, information-sharing channel and

disaster vulnerability analysis results is required.

Building the sustainable response system for adaption to circulatory climate
change through urban infrastructure management, land use plan, urban

environment plan, etc. at the urban level is required.

In addition to development of physical technologies for disaster reduction,
discussion with various interested parties and proposal on the alternative policy

in respect of the urban planning and environmental planning is essential.

_iX_



3. Domestic/ International Trends and Environmental Analysis

O

Ministry of Transportation introduced the disaster vulnerability analysis system
and prepared the base of disaster prevention urban planning and land use

system but the actual effects are not enough.

To cope with the mega disaster, the system for creating the informatization on
the ripple effect network due to climate change risk on the urban space and

scenario-based urban space adaption strategies is required.

In the long-term perspective, to cope with mega disasters than can be larger
than the current trend, it is important to create the system for creating the
informatization on the ripple effect network due to climate change risk on the

urban space and scenario-based urban space adaption strategies is required

While the market size of the disaster-related industry due to the economic loss
and casualties from natural disasters are increasing each year, the industrial
share of the recovery and support sectors is larger than the preventive sector
and there are a lot of cases exposed to and unprotected from the natural

disasters, which requires the measures.

For promotion of the big data industry one of industries to lead the fourth
round of the revolution, it is required to accumulate the various types and
multi-year time series data for the wide area rather than the local, fragmental
and one-time data is required and also to develop data format and conversion

technologies.

The government is performing the vulnerability analysis by area and agency
while suggesting the policies to cope with climate change but development of
management system in terms of urban space related with the standardized
climate change in conformity with the government policy for integrating and
connecting them and the interface technology which display the disaster

vulnerability analysis results are required.

Development of the system which can produce, accumulate and use the
significant results continuously by performing the vulnerability analysis
automation technology, evaluation, verification and monitoring of disaster

vulnerability analysis results is required.



Building the scenario-based platform which support understanding the disaster
and establishment of preventive measures by integrating the expertise,
experiences and current situation data of various fields including residents,
researchers, public officers, etc. should be emphasized to have the

distinctiveness of this planning project.

Not only the studies based on the past damage data but scenario-specific
analysis studies which can be reflected in urban planning for the effective
future response to the cities vulnerable to disasters like many foreign studies

are required.

There were lots of studies to analyze the disaster vulnerability using the web
GIS systems, GIS overlap analysis, etc but development into software which
considered not only the simple use of space data but the spatial hierarchy for
building the climate change response system at the diverse spatial scope is

required.

In the field of urban space disaster information management system, both the
system of building the disaster-related information management for diverse
disasters and the development of technologies which can be used with a user
on real time are required and development of user-oriented technology for
controlling and providing the various disaster related information according to a

recent trend is required.

Data used in analysis through indicators presented in the disaster vulnerability
analysis should be standardized to be extended by time series and space rather

than temporarily.

The existing studies do not have the comprehensive quantitative assessment
criteria on the general effects for the structural measures and alternatives and
the reference studies that analyze and reflect the analysis of disaster

vulnerability to potential future climate change is required.

The related studies are significant in analyzing the disaster vulnerability to
climate change and selecting countermeasures to reduce them. However, it is
not limited to primary damage, and the secondary and tertiary disaster

damages are not considered and especially the specific alternatives for
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analyzing vulnerability to disasters caused by climate change and improving the

urban planning are not presented.

o The platform studies for collecting the data in other areas related with disaster
as well as the information and results related with the analysis were not
performed and the system development which enables to integrate and manage
the comprehensive vulnerability analysis and specific disaster control and the

disaster vulnerability analysis and use scenarios are required.

o Development of sustainable growth platform for systematic evaluation,
verification and monitoring of results rather than just providing the information

is required.

4. R&D Project Composition and Strategies

S A| 7| et el A 2pd el & ST W R AtEEt
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Project Title

Descriptions

[Subproject 1]

Development  of
urban climate
change disaster

vulnerability
analysis precision
technology

Development of spatial hierarchy-specific — analysis indicators
for segmentation of the disaster vulnerability types against
climate change

Study on the disaster vulnerability analysis indicator weight
customized to local conditions and development of weight
recommendation technology

Development of multi hierarchy disaster vulnerability analysis
process by climate change disaster types

Development of spatial unit setting technology for climate
change disaster vulnerability analysis

[Subproject 2]

Development  of
automation
technology for
analyzing
vulnerability of
urban climate
change disaster

Development of spatial division method for analyzing climate
change disaster vulnerability

Development of disaster vulnerability analysis automation
technology by climate change disaster/ spatial hierarchy

Open source-based disaster vulnerability analysis performance
and development of information management technologies

Development of scenario planning-based disaster vulnerability
change reanalysis techniques

[Subproject 3]

Development of
urban disaster
prevention
information
utilization
technology against
climate change

Development of multi-faceted analysis technology for urban
vulnerability to disasters

Development of disaster preventive urban planning knowledge
DB standardized technology

Dev?tlopment and evaluation of disaster vulnerability analysis
resu

Development — of  predictive  technology for  disaster
vulnerability changes
Development of disaster vulnerability analysis information

utilization technology

[V. Plan for Use Research Results

o By providing the accurate data, the final outcome of this study in establishing

the disaster-preventive urban plan through development of precise analysis

automation and knowledge base system for urban vulnerability management of

climate change disasters, it can be used in accomplishing and managing the

objective of urban disaster prevention.

o Subproject 1: It can be used in evaluation of and verification of the effects on

the disaster reduction policy carried out currently by determining the regional

disaster vulnerability to climate change through the urban climate change

disaster

vulnerability — analysis

precision technology and as grounds for

establishing an actual ling-term plan and distributing the budget and also used

in disaster vulnerability characteristics change simulation,

identification of

disaster vulnerability points and effective target measure subjects for wide and
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long-term climate change disaster risk control.

Subproject 2: It enables an analysis by various special size in climate change
disaster vulnerability analysis through development of urban climate change
disaster vulnerability analysis automation technology is available, provides and
algorithms for development of standard program for analysis of source-based
disaster vulnerability analysis program and use the scenario planning-based

disaster vulnerability changes by reanalysis depending on circumstances.

Subproject 3: It support the multi-faced interpretation on disaster vulnerability
in the urban areas through development of urban disaster-preventive
information utilization technology, is used in accumulating the knowledge DB
for promoting the disaster prevention type of urban planning, applied in
deriving the disaster vulnerability analysis process customized to the areas
vulnerable to disasters and used in self-adapting cities against the climate

change disasters through disaster vulnerability change forecast.

Commercialization of “Precise Analysis Automation and Knowledge Base
System for Urban Vulnerability Management of Climate Change Disasters” the
final outcome of this project (actual study), the development of analytical
models and management skills shall be completed, the system errors should be
minimized through several rounds of application review process, confirm the
usefulness through links to the existing urban climate change disaster
vulnerability outlooks and analysis results, as well as urban planning-related
systems and the versatility should be ensured through a model operation

focusing on experts.

The final outcome of this project (actual study) is for policy makers
(government  and  municipalities),  public  agencies, urban  disaster
prevention-related private companies, universities and research institutes, and

general citizen.

. It is required to continuously reflect the needs and demands of practitioners
through discussion with the industry and government-related officers and take
the intellectual property rights on the on software (S/W), big data analysis

method, system building, etc, and to find practical uses.
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o 2016-2030 UN R|&7}53%k 7)dF &-3% (Sustainable Development Goals)

- UN A&7bse Mg 585 20129 B gRoA ixd AFASIE
(Earth Summit)e] ® 3141 “The Future We Want” o w2}, A7/|&Ed=7}e] 7}
G o Ae 93 2 UAMEEZMDGS)E do], UNZE3F (General Assembly)

o FEE AUF BT} 2030874A A&t LS A% FEO BEED
FARE e o
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- 11HA EA 2 AR EFdAME EATe} #BHIY b 22 F 7HA 9]
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=

J[m

weE Aol sl AgAet
AAAEaE 2 BadAm, A%

ol
il
~{

X

& 2o FHE BEdtE o 23& & A

+ (Target b) 20203714 =AI9F AFA YL 98] 7138t A7-2-33 A Altto| 7}
Holl 23] LR AGFIE TAE T F JES A AYS AT A

- 1394 71388} - BxelAE tgat 2 F 7K oAl 2 el A gle

- (Target 1) =& Z7}o) 7]% B8 Aaf o 4 23

)
1=
o
H
AN
N
a2
o

- (Target 2) 71 FH3l9} A

_33_



<E 2-2 1170 A&7158 58
Bl | (11D RE FoH BE FRo| Wz 34
BH) | (M) ol AR S, JoF £ M, AE7MeT B 4
ZH3 | (%) A% 24T RE Qg Q] gig B2 £
ZH4 | (@) ZgHoly T FUO| w718 B} Bk 18] AT
BE5 | (WD) GBSO BE 94T BE ojAw} ofoko] Jast
BH6 | (W) B 949 ol8 s B el £X
BT | A M AR =, AR Aol ool dig e B
ZHS | (QAR) AgHolw, EEHo|1, LN A A, Fde] I B
BH9 | KEPIRRKD Helzo] e AP 7, mgHolu A7 ist A 2, d4l kR
ER10 | (B89 7t W, =7t 719 285 oia
ZEI* | (@A 2 FA7) ehska BEo] Qlu Adrbsd mAleh £47] 24
BRI | (39 &) A&oPsst Aol At uiE B
ZEI3* | C15s) )15siel O Qg 9k WAk Sist 213 i vk
BRI | @D AE7PsT AL §IeH S Hitk SigARe) A Rsa o8t B
BHIS | CBERD) 8] AR BE AURE AL ), 2R 44
mge | (8% ARRST NS 910 BekEa BEGk= AR 24, RE AR 92)] 49, Eaeln 2ol
N Q= Al By
BEI7 | @A) 22 mEUsle] 848 9 ofeirdt st
Y= B ATl B Eo 2RE vy
71 ZWst o] =A 3AA #4A e A=
vl=re] HAEHEI AY 9 &8
- "M E Z1FHAstel] g thFgt HoRA HUHE AASt lom, #EHA
B7te AR o ® she] Abde A o] vid
- 7133l el A E v S B EE(EPA), XA ZA(USGS) ¥ v = &%

71 J(NOAA)Z 7 7153t 78k 2 7 9(CCSP)S 200220093 43, 7]
Fusg Ao @ Hsty zAE A4
- #3H4 Yol AsE =] Z1FHsg S i FHniAd 54 4TS 3
Qom, euvl HRo| #AUS A viAd o] PCCRIAL 37 12l
- v AR A AASRAE FRY Brlels AdzAbe] A A
7h S AFFHFAE Hriel mFwe] A gHyL A AEHS
o, F7h ARE aokstd the <& 2-3> F LE

K

o

i
xo

=
T

- 34 -



< 2-3> =) Aok Wb A

dtF ok H7HCVA) 1 d # 455 7HRVAT) A 9% 7} A 2" (CRS)

o] =3 Fh 7] ol A Floria

vl = Xléi_f\?%jlﬁ & 4= sjoke] Qe xele] 9H ol %fr%féxﬂg_g}# ?3741%}04 v
A FEste A‘?—V* | 2 ol - AAG e AGFHALT 5
=2 AW, A, ALE B

S o] &35t FHFAH S HUt S A3ty Hrt

LS|
&

n) = & Frh 7] B2 AI(NOAA) o /1= RVAT(Risk and Vulnerability Assessment Tool)
AMdste] el =25 AW, Ak ALE 5 A d HFES Bt
ATHE BERE AZAG APFAZAE FHst7] A A 2XE& 2

AotAY FAHAEE FAT W ol &

mlm

u)=F USGS <Ak oFA 3 7)

n] = 2] - 2 A(US Geological Survey; USGS)S kx| o) of 2] H7} ALY
AN o, d¢w A, A BE, SRl It =A@ HF
e Hrrsta, o] B AREE Ak #EA, A7 2 dul FUE

e Ao FEMHE viw ADZ=ASUSGS) B Feh7]1 F(NOAA)] &
Al 715 HE etz 2 I (CCSP)” W H A B7HE AAslen, ddFeF

[e)

Qe ~(CVI; Coastal Vulnerability Index)& o] &3l H7}sbar, FH kg dA S

o

=B

(-

u]=+ NRC(National Research Council) w5 7]9kA] A 2

2008 6, vl=r 9]3]o] B NRC(National Research Counci)®] X 31439
= 14709 A A A(Recommendations)& Z3HgH

W ZIRkA A i3 7] s A ge 93 AHAA F2 W&

B71AY 8 Al 7153 a4 18 oF3t

L WS- FWE B JRAE 4Y 3 9RA 94IF 5

O
N

=
cHolE A4k JAAAADA 2" D mUHY 7] L 5 FE AT I

A A

3) TRB SR 290. 2008. Potential Impacts of Climate Change on U.S. Transportation.
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o W=, Threat and Hazard Identification and Risk Assessment (THIRA)

- Threat and Hazard Identification and Risk Assessment (THIRA)E= w©]=Fe] ik
s 43 93 fFed BF - By sHor Fo Ad AAsa, 9
F A AURILE TS TS - tiRlsh] 918 eAds S AdE WUt

- THIRAE= =71 R &} 3 H-HS G4dstr] g 3 d4dsgS 75 9 A
A= =7 oinl A =="I(NPS, National Preparedness System)’ o] d3to =
67 TAHLA = 1, 20A 9 &3 FAHoZ el vz I 93 Hyl =
JhfHIA 2ElS flEte] e EH = TEHE 74

- THRA EAA3E FEJRE BzxZ ZZ IHHSGP), 343
(EMPG)ol &jAste] miid HJEHIo]EE sfoFstm, A 2 2 9
93 NzABY BREZ AF 7F Ad Bee 93 715 2 FAE 9
AL 5 T4 AH AGAG &8

-
QLA

AC)
T
B
tlo oy

e x
Lot

o
ox

&

o n=, ZEYTHF g 7+LEl(Lee County, Florida)e] &3HA &2 WA &

- SEHGUF AER skl AT grtEEs 7HEE Wl 57 A RA=
T45 doem 11 AgF fAXE dsted T H AR, 4HE, Edol®
T TR AAAH A =EEH s

- AR H3E ke BEE IR EH FAd EE2s ZRARSAA
(Caloosahatchee River) o= I8t 7hE] W =AIAHO tjFEo] F+33) 9
Adoll ==5o AF

- AN =RE S HAsGH, A A& =

= 7hE e S/ AR d9ste] AT HEY A WA =HThe Joint
Unified Local Mitigation Strategy)’ < +H3ld<

- grkeE e A WA A= & JheH W BEE

HERI SAlol 2t AR A4 FF 2 /pEAd FAE st A4

Zg 712 A 8 (Local Comprehensive Plan) : vjg] Ex|o]g& B T A% i

O
Hs 2R3 AR ZA9 =
- WA E W si<tA E(Coastal Elements of the Comprehensive Plan) : =] 5}
A

g0 FAMNLALY g FREoE AdAN=ZRY et 4 L AFT9
oo #Ee A

- 7HEE Y v1dAEl &l Al¥(County  Comprehensive Emergency Plan,
CEMP) : BI3AHE) & Ax 55 A3t 2 Alg

4) Fort Myers, Fort Myers Beach, Sanibel, Cape Coral, and Bonita Springs
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>~

v wkx] " eH(Local Mitigation Strategy) : FAH<} AR QFstE=
5 2 o] A A
& B2 A (Postdisaster Redevelopment Plan) : Al A o]F B2

9 A A7NE R A

7

=9 LID A=

ml=oll A ANEARG A AN TS A
T3, EASY B8 FESIF =
YA EF Laxey, Tumwater 5-& ##
AH AA, Seattleol e T3 MTAY
AR Qs FUtEE =AU, HE Sl oF Isio v edd AzE
Ae g AL 22 IS Al

g =] PPS25

PPS 25(Development and Flood Risk)& 7Rt} Z<= 9o #3 Aoz F3It
AE FHAAANAN FFAPS st AL7ME3 A BB

AGHGol A “ZFAPTR7E & DAt EX o] &AFol| Yo an T4
ol A= AYe FAFE /g F3ta, o] ¢ AYog MEs =
AG ] Al FEatd HH FA@HIE 7 B Aol e Al
AR FH dAAFTE T MLYA @ EX o] &A Fol| vF

- <=2k71 =(Sequential Test) : ‘&4 H(Flood zone)’ o] ZA3dte] AAstH, 7|

- o) 9] 71 =(Exception Test) : <=x}74=

LAY $HAE 2345 23 398 HAaA Y $Axer gy
28 A3 &R HEATE /AU &

AFA ol ARt A&7 Y SHo| 53] AT A, delAs

af AAT TP Wt vHES AAE st AT &

PPS25o A= NEAE = AANA “A&E7EEA I SAAI( Sustainable

=
Urban Drainage System®)” & &3t E49PES AHES &=

R
'T
5

[e)

=

5) SUDSE F 71 o) 49 ofg] BA oA HlE He= A F5 (% IS A 7H(Attenuation), #-F(Settlement) &
#&(Treatment) & &-ol3HAl T WFARHOZ LID“ %*3 9 FAolA R SUDSE “AE AAE %Xlﬁril
9 5 AGE-dALR-AFHY-ANGAE]” T FEHE kel AH st A



CE 24> GFe] FH9IWHI} Ao 7R
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o
e
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ool
N
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it

A7t AFSGE WE 0.1% o4, 1% vT [ 3k 0.1% ol 4, 0.5% 1wl

Ololl
RN
-
_[I\EE
N

ofol
N
-
12
&

%21 & 4¥(Functional Floodplain)
AT ASEHE 5% o AY wE FF TFOINE EAY AY

ool
N
-
12
&

- Scotland®| gl A= SUDSE HA|sHWater Environment and Water Services

Act, 2003)

o <=, Flood Risk Assessment System

- FFIME FLASA2Y @ BEANARE AT R FUAH FA 5
Sed 9 AAe BAT e

- T FA R BHEE] Flood Risk Assessment System2 Al # © 2 Xiang

1493 Fepd F HEoR o] 7o AnE Bl
g

o Y S8 Project

- 4B 7oz FFPrE D AHZ Ao #AF A7(Comprehensive Research
on Climate Change Impact Assessment and Adaptation Policies, Nobuo Mimura
et al., 2010~2014) 2ol thd W&oz F 37FA9 Hutz FAEH o,
ZF A7 24 Hebell mA = % 2 e AAH S 5

- A WA FAle dEo A= 7eREt IFY] AFAE =2 AR Hrlol B3 Aol
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Al R (o5 ke
ARER 17 ji(a o1 ) 230 490 698
o0& - 113.0% 42.4%
AR (1Y) 1,413 1,522 1,925
HIER
o P! - 77% 26.4%
Total A AR () 1,643 2,013 2,623
o RN - 22.5% 30.3%

Ag: ‘15 wulolE AZ=AL KRG

o =7 ARATAKISTDA WEH =W Hldoly A E& 20159 of
29 634 39 Dej(33} oF 3HY D)ol ol& Aoz I

- 201492 201737HA] A AFES st=do] BE 34.3%, AZEYo] H
i 27.9%, ABl2~ B 23.6%8 d ASE AW

99.0 2324

CAGR 34.3% 91.3 CAGR 27.9% CAGR 23.6%

37.7 123.2

47.3

2014 2017 2014 2017 2014 2017

<18 2-14> 2 vlhlo)y REE A A%
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13) 3= B A3, 2015\ ITAFY 7o #Z7FERIE, p.102~p.103, 20154
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42 | A% | 52 | A% | 42 [ A% | ¢7 | A [ 42 | A% | 52 | 8% | 5= | A%

o ‘13 | 59.9 | 81| 100 0912 16| 471 | 128 | 91.1| 16| 86.7| 24| 8.3 | 19
Ak -

< ‘15 | 61.9 | 7.9 | 100 0] 94| 11| 424 | 123 92| 19| 835 | 27| 893 | 25

25 FEUFHT] S EHL2015)
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off
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filo
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o AA E=AAMFAKE EAH AHE Z2IHe FAsi, A g A
T 2 EUHY T AFAR] 7le2 rE 4B 2 e VesdFe 1%
Hkel BdE ARSS QA AT B Fste e AsiHAGA B4 A

7h =8 EAASHGFAEEA A2E TE
D =
o 43 7|33 2 AAy AASIY 7)FTH} P =2 7W(UKCIP ; United
Kingdom Climate Impacts Programme) 7=
- O ARAFE ofyg S AT 9 4G A, 71 EHEA
¢l ApoA ZE & 5 e AE AT

S, bR, Eodol el B 8 AAA wel Aol Aopaz wyEo) oo

)

L AR, )

ool

SR EEEESIERE FEURE
ol=2}el, ATALE, Avy 8 £

S AF, Aky WA AR 7}

o
o) AT Fa VB YRE AT

=
g =
=
o

o Risk Frameworkel 7|Wr& & A-Svprle= AAZR] 71588 FHkd H7HE

1 Getting started

5 Monitor & review

2 Assess vulnerability
to the current
climate

4 |dentify, assess
& implement

3 Assess vulnerability adaptation options
to future climate

change

<% 2-16> UKCIP &-g- mp A}
A2 http://www.ukcip.org.uk
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Tools
B AF

Case Sutdies AFA AL A

E-learning 2% & =228 E3 ey s AFT
Download 713W3 T AFAEE P33 2D gLEE AT
Link AT, AAA FE 71F T HE F AlEE JA AF

Guide-line FAHH B AT Thel=2klE SPAIR TAIESt] Al

@ =
o wZ Ao} Fo] 71FHs AT FFUE Cal-adapt <

20090l = Az yol 7|3t A5 Ao duAgow =4
AAEE Ame o] &R HKE °l £ 571 #8l A 4stste] Als

ZI1$WsE Avele, 71$ist 4 A7 5 AR AFS S JAEAAE A
e

T8 7ls2 AH(Resources), 7] FE=7Climate Tools), ©lo]E(Data Access), 7
HUE(Community)e] 47}A] Q4o wat A 7Sl e dTAHR
A&

T A A tlolHE AxCA YA eEEE AFstH w et
ol B & AR AEE I AF
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7l & F2 W&

ReSources | Cal-Adapt Ao, #d Z=2AE 4/, 1P E, FAAE, FAQ 5 AF

Local Snapshot : A A" fxo tfst 7]E=Q0 7]FH3} H]O]EMI o
g wE AN2E AFEH T4 9E 2 Ax FHSE §

o] F2¢ FAE AT

Temperature : 1950-2099d Afo]e] =Wt tisie] A9 =W}
Climate Ad B 252Ws), 93 B AE FOoE A7

Tools

Snowpack : 1950-20991d Atole] AW o)A HMHFS AlZts}

Precipitation : 1950-20991d Alele] A=W o7 HHHFS Azt
Sea Level Rise : s|H 5ol w2 A Eyo} gt A FS Al2s}t

Wildfire : kA 9159 q4 Z71E A|Z2+3}

Downloads : Raster Downloads, Tabular DownloadsE 3} oz Hol=
e Mesta Sd Ade) Bad HolHE s GerE

Data Access | Data Sources : W E} Hlolg 2 Ax HAHO AF AF

Understanding Climate Data : 7]&W3le] oJsiE {7 8] 71&H3}
w4 A4 AR A

AREAL] o AS Wy AEIEF ALAEE A AZE HolHe S

Community 22
<

A& http://cal-adapt.org

v = s kol 7] &2l ] (NOAA)S] RVAT(Risk and Vulnerability Assessment Tool)
nl= & i 7] A2 H(NOAA)A A o =5d A3, A4 AEE T A
kS Hrslr] 98l RVAT(Risk and Vulnerability Assessment TooD)E 7)) s}
o] Flodrida 5= s8¢t AHA G AH 28§

H7PEH S @A 24, A9E AT, AATsE 2R 77

2 FaE Ao Ade ®rbsta A3E DBE AAste] e Fall Al=H"o
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Techniques

Vulnerability Reduction
Risk Management
Disaster Reduction
Humanitarian Assistance
Mitigation Opportunities

Hazards Identification

—

Critical Facilities Analysis RESULT

Hazards Analysis

Infrastructure Analysis
Societal Analysis

Environmental Analysis

Economic Analysis

&
)
!
m
£
m
z
El

Applications

Sectoral Development Planning ‘
Land Use Planning

Develop and F

Natural Resource Protection and Mitigation Capacity
Insurance and Reinsurance

Emergency Preparedness and Response

tion & Red

Post B

P

<13 2-17> RVATY] #<ekAg

< 2-17> vl= s gh7] A2 # 2] RVAT B7t&=

Y7 =

F8 W&

Fa A AFASe F, 2Tt SFEAAE, AEA, FAA

i

=

coann | FEAE ARAL SGAL, BEAY, WA 2%, A0
SIAE], A AN AE, S RED A AL, AR A el A
U, WE, AR AU 5
M2z 149 FAA, 664 o4 1@ wSe BL wh
HEE EE ) 4o =
o an | FEE BUEA SUEA, A 8, ANz A A, =4
olgo] Ha
B oa A4 =4 9% A9 §F A4 99 24 A9 A
aAx ax | o P

_63_



o REH Fg Fohpolz MAstY r1FWst Heut £
- 713sE A 55 e A9 £ wWsw AETYd, v WS
2, A AR W APERE E FF T AFE A tig o]g7 oF7]
- BB 2 (Y FHA TFAE S 71T 27] FHS ol Peks nlHA
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ZA, MAALANA S8 4 A= ARE A
- Z1Fdske] et Betd $AL Fa FAAA FFL A
- 71%FHs GFe] AT A, AKAHEE FF 2% B AR ATH I B
oke] ATALL H&
- 7152 A AR FRIH g TFe ARE AT A
{(% 2-18> CSIRO =8 A|&F AH
7l & F8 &
Explore CSIRO | CSIRO &£7/ME #4#9] FHE A&
7ol 9 B2, AFAAE 9 Uls AR, FAVY FoAlH
Partner _
5 CSIROS} A|Frol tigt W& AF
Medi CSIROS| A7 2 7]} &5l st B} FF4<S AT
edia E.Cd}\]- 74/\11 0 Esﬂ ﬂdﬁ] OJo}l: 73&% ;}% Z,: g}\%
CSIROCIA MHF3E AAE], YAt dEda 5SS ANS E3)
Cvents .
%e 5 UES AT
, stak AN e S Qe BS ZRIYPS ofo], WA, Rm
Education
T2 U= AF
CSIRO9] &5 Uigt ARE BE2AM Fd AT
o AT A5 A9 ARZuA s 9% FHE A%
Publication .
/A F5 Aul=E T3l Z718Q0 72 A
80 o] g AF =Fo] ARFE AALE FI) AT =% AF
Careers AEHARE AF
Contact AFehe AE, Ast AF 55 Al

A5

. http://www.csiro.au

14) http://www.csiro.au/
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< 2-19 dEISHSAATL Fo AT AR
7l & F8 W&
About AT 2N, Z2, AT AH A7) 5 AF
Research 870 okl AE H AT EE_J%‘ 270
AT =% HolEHol2E T3 =& A
Social

Contribution/ AW AR, AdsA AR g A77|# L A4 €8 AR AF
External Ties

Database : A7+ &7, 173 3st=d, /=SS, AHA,
Ae Aus AZ&/H7 =, 83834 A3
o= Heolguol2E FA st AF

Data/Resourecs
NIES Publication : 97X 34, 7+

o
ol
o
ui
o
fu
[

44 Frog AT

Public Relations | 74 B2 A

ik
L.

Z}&: http://www.nies.go.jp/

o

e

FF kA ®4(Flood Vulnerability Index, FVD)
DEIEAN ZFEZ|EHANZTAT A (National Institute for Land &
infrastructure Management, NILIM)oll A& AHF-o| xFAAe] A9 E 2H

371 3k 43 94 X <=(Flood Vulnerability Index, FVI) 713+

|
]

15) http://www.nies.go.jp/

_65_



- %A ax FE-AGE 8k A8 ZAH 2 Aol BN ak
1

2 FAsE, AL ANEY ARE ol gle] A5 e AFstel 7} A
w50 A gol weh ANE Ge 094 14X 55EFORE o] Ame] %

CE 220> QRO FLAGY A

N
b
O?‘."
e

7]

rlo
N

)25t

ARE] 8l A

-5

o

A5 2011, 53 Aok B @ AN =Y ZREBY AL, FAPAAT

Climate Hydrogeological {Sﬁé'k-rEcnriofﬁin Countermeastre
Component Compenent “Component- Component
- i - = 1 i
- - 1 T
=l T ! T~
- _- i ~u

r—* N 7 = T E—)
=@y Oxl e L T, ~ Lol ~ L+ La L) 4L

I L} 1
-

- - ! e ! L
s rd r . ) /s 4 4 ! g

I
- . ¥ . £ 1 ' [ 1 I
s I 1
Frequency of Averaged £ ¢+ Populati ; Population ;' Investment :
heavy rainfall slope of P penetration rate 7 on rate ¢ inflood ] amount for ]
(more than basin ’ ” under ! area ] structural
100mm/day) Urbanized 1 poverty U _r counter- :t.;tp of
area ratio " Years measure oM
AN 1 Literacy R Infant structural
in basin rate sustaining martality syl
healthy rate
e measure

1Y 2-18> L9 TFHAFAE AT A8

_66_



o vgd&=9] Knowledge for Climatel® &= 77|21 oAAA 82 + e

- Knoledge for Climate®] ®|¢l WlHe ZEAE FAog FALo gom B
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Zg @ YEYA, 1EL 7Fg=, 3

Themes TT9] 8714 Hulg EF

AT ARZE A% AT A HEE Y BLA, TRE, T
o

AE 74

= [e)
E dE, sy Evr 2AY, dx3 w249, uida, dE
Hotspots Agtel 87 stxgow BRE
AsHRZE 72 G2 @ Z2AE BHyM 9 S35 AR
A&

A% http://knowledgeforclimate.climateressarchnetherlands.nl/

(6) == o]

o Zdol= 7|¥FWE AFHSoE LAY dUAE T HAFHFES FHsiL
Enova(d frol| A & 4bet7] e A7l g5 53 FAVIES 753

o xE¢)o]9] Klimatilpassing NoreglD 2 w2 ¢o] S RNA SH3t= 7] T3}

g XY A|EE £95HH, 7ISFFEE ARE AFStaL S

J

|9 ¥ 72K} BRALE, AFRIA, APE 5o ARE AT

T

16) http://knowledgeforclimate.climateressarchnetherlands.nl/
17) http://www.regjeringen.no/klimatilpasning
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Climate Impacts _
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HAAste] s 7 JEE AFT
Library
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Adaptation 3 ARE AF3

A& http://www.regjeringen.no/klimatilpasning

(7) 9 ESPON(The European Spatial planning Observation Network)
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Winter storms.
(Intensity 1-5)

Floods
(Intensity 1-5)

Earthquakes
(Intensity 1 - 5)
Volcanoes

(Intensity 1-5)

Various hazard indicators

plants (intensity 18) |

Qil transport
(Intensity 1-5)

Integrated risk map

National
GDP/capita
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(8) 70Ut} Hazard, Risk and Vulnerability Analysis(cHRVA)
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