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Abstract The global climate crisis has introduced the concept of urban resilience to minimize the
damage from disasters and recover from the same as soon as possible. In particular, the declining urban
regeneration makes the urban areas vulnerable to disasters due to the lack of disaster prevention
infrastructure and its severe aging. In this situation, financial support from the government, in the form
of subsidized projects and open competitions through national subsidies, is promoted in the declining
urban regeneration areas. This promotion induces opportunities for urban regeneration in terms of
disaster response. However, insufficient information is available to review and select solutions to apply
technologies and improve urban resilience in the declining urban regeneration areas. In this study, the
urban regeneration project workers were asked to evaluate the applicability, satisfaction, and
effectiveness of the urban resilience improvement solutions. This evaluation is carried out to build basic
data on technologies and solutions that improve urban resilience in urban regeneration projects. The
relative priority is derived from the normalized value of the evaluation score, and the solutions were
categorized into eight types depending on the relative features of the evaluation factors. Based on the
results, it is expected to be able to present the basic criteria that can be utilized in reviewing the
solutions for the urban regeneration project.
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Table 1. Technology Evaluation Factors by the Aim

Aim Perspective| Example Evaluation Factor
Governance
Necessity and Feasibility
Investment of | |, . Public Effectiveness
Resources Funding | Satisfaction of Citizen
Policy Relevance
Budget and Financing
performance expectancy
Acceptance of Market effort expectancy
Technolo Individual | Demand — —
8y Forecast | facilitating conditions
social influence
Marketability
Technology 3?;3;2?5/[} Priority Effect
Development ndividual Analysis Operation
Socioeconomic Factor
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Table 2. Target Area of the Solutions by Disaster

Type
Area Solution R| H| S| W Eq F| C| Ex
Pavement
Road Spray
Management
Evacuation
Square/Park|Disaster Reduction
/Green Disaster Product
Storage
o Emergency Power
Distribution Generation
& Supply Leakage Blocking
< |school/Publ E\facuation Faci.lity
gl /Culture/S Disaster Reduction
g lic -
- ports Disaster Product
?{1 Storage
& Embankment/Dam/
% Weir
g Reservoir Water
@ Storage
Reservoir Storage
Disast-er Fire Protection
Preyve'rll'non Fire Detection
Facility Fire Extinguishing
Windbreak
Water Plate-Gate)
Drainage
Penetration
Env1rf;nmen Rainwater Storage
Cool Paint
Greening
Roof Sprinkling
Functional Tiles
Greening
Wall Insulation Paint
2 Fireproof Paint
E Seismic Structure
® |Wall/Pillar/| Seismic Isolation
Beam Collapse
Reinforcement
Insulation Film
Window Windproof
Reinforcement
Floor Drainage
Cool Mist
= Cool Jet
_g- Outdoor Pin Coil Cooling
% Shade
2 Air Curtain
Snowplow
R: Rain H: Heatwave St Snow W: Wind
Eq: Earthquake F: Fire C: Collapse Ex: Explosion
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Table 3. Questionnaire Overview
Field

Question

Affiliation Type

Respondent

Characteristic Types of Urban Regeneration Engagement

Types of Urban Regeneration Projects

Value Value of application of solutions for urban
Perception resilience improvement solutions
Urban Infrastructure
Applicability Building
Other Facilities and Equipment
gj Urban Infrastructure
§ Satisfaction Building
3
5

Other Facilities and Equipment

Urban Infrastructure

Effectiveness Building

Other Facilities and Equipment

Information Required information to select a solution

Demand

Other factors to consider
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Table 4. Characteristics of Respondents

. . Frequency
Division Detail %)

Urban Regeneration Support Center | 26(81.3%)

Affiliation Public Institution 1(3.1%)
Type Government-funded Research 2(6.3%)
University 3(9.4%)

Urban régeneration project 25(53.2%)

in progress
Urban regeneration project planned| 7(14.9%)
Type of Ur.ban Conduct or complete relevant 7(14.9%)
Regeneration research
Engagement Completed urbz;n regeneration 4(8.5%)
project
Carrying out or <':0mpleting 48.5%
related business

Neighborhood(Quasi-Residential) | 14(45.2%)
City Center(Commercial) 13(41.9%)

T ¢ Urb Residential Area 8(25.8%)
gle) eer?erU;oin Research 8(25.8%)
lg’roje?ts Town(Small Residential) 5(16.1%)
Economy-based(Industry) 3(9.7%)

General Manager Open Call 1(3.2%)

Accreditation Business 1(3.2%)
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Table 5. Applicability of Solutions to Urban

Infrastructure
Applicability
Area Solution Mean StandardNormalRank
Dev. |ization
Pavement 4.84 1.51 |107.4]| 5
Road Spray 4.22 1.26 93.5 | 16
Management 4.25 1.55 942 | 15
S y Evacuation 4.63 1.60 |102.5| 10
32?15 Disaster Reduction| 4.72 1.57 |104.6| 6
Green Disaster Product 466 162 |1032] 8
Storage
Distribution EmeGrgency -Power 4.28 1.53 949 | 14
8 Supply eneration
Leakage Blocking | 4.50 1.50 | 99.7 | 13
School/ Evacuation Facility | 4.66 1.60 |103.2| 8
Public/ | Disaster Reduction | 4.72 1.65 |104.6| 6
Culture/ Disaster Product
Sports — 4.53 1.65 1004 | 11
el el | o | 5es | agaa| 1o
Weir
Reservoir Water 4.00 1.63 887 | 22
Storage
) Reservoir Storage | 4.09 1.67 90.7 | 20
D1sast?r Fire Protection 4.97 1.66 |110.1] 2
Prlfve}llftlon Fire Detection | 5.13 | 1.81 | 113.6] 1
aclity Fire Extinguishing | 4.97 143 |110.1| 2
Windbreak 4.97 1.31 110.1| 2
Water Plate'Gate) | 4.09 1.53 90.7 | 20
Drainage 4.13 1.62 | 914 | 19
Penetration 4.19 1.62 92.8 | 17
Environment| Rainwater Storage | 4.19 1.79 92.8 | 17
422 1=
A8 W ZAFEY P £5F49 F& 8ol &
919k AU 9442 Table 6ol hefch wisk 2k, &
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Table 6. Applicability of Solutions to Building
Applicability
Area Solution Mean Standard Nor@alizat Rank
Dev. ion
Cool Paint 5.16 1.51 106.5 3
Greening 5.44 1.52 112.4 1
Roof ——
Sprinkling 4.13 1.86 85.2 14
Functional Tiles | 4.72 1.84 97.5 9
Greening 4.88 1.86 100.7 6
Wall Insulation Paint | 4.78 1.52 98.8 7
Fireproof Paint | 4.75 1.34 98.2 8
Wall/ Seismic Structure | 4.69 1.53 96.9 10
a Seismic Isolation | 4.41 1.66 91.1 13
Pillar/
Beam .Collapse 4.53 1.50 93.6 12
Reinforcement
Insulation Film | 5.16 1.35 106.5 3
Window Windproof 5.38 1.21 111.1 2
Reinforcement | 5.16 1.37 106.5 3
Floor Drainage 4.59 1.68 94.9 11
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Table 7. Applicability of Equipments and Other

Facilities
Applicability
Solution Mean Standard Nor{nali Rank
Dev. zation
Cool Mist 4.69 1.60 102.3 2
Cool Jet 4.31 1.65 94.2 6
Outdoor Pin Coil Cooling 4.34 1.62 94.8 5
Shade 5.56 1.16 121.4 1
Air Curtain 4.69 1.42 102.3 2
Snowplow 4.38 1.74 95.5 4
4.3 EASEY SR EFM ATNZdE
TABEY P £FAY ATARAES £749 A
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Table 9. Satisfaction of Solutions to Building

4.3.1 TA|7|EA|E Satisfaction
Area Solution Mean Standard|Normali Rank
EAZAIAO] 48T 2 e EASIRE W &7 ev._| aton
- 7= Cool Paint 5.16 1.30 103.0 B)
l\ig] /\]E’l Zﬂ%}—/\é’% %7]'91' éﬂ' Table 80ﬂ ]’]—E}q\’_]— H]—S)Jf Roof Greening 5.50 1.41 109.9 1
Zo| HE71%, SANAT|%, AUAVE, EeugY] * Sprinkling | 472 | 161 | 943 | ©
_ _ - Functional Tiles | 5.19 1.33 103.7 3
2 3] 3l71&0] AFNA } >0 Ao
=, -Q]—XH;SQ}7]§’] 0]—q1 = /\]Eﬂ X'HZZIE7]— T Z‘—]\i Greening 5.38 1.62 107.4 2
griE et B3 T/ EY/ =AS 83 AFHATA Wall | Insulation Paint | 503 | 143 | 1005 | 6
_ _ - Fireproof Paint | 4.84 1.44 96.8 7
A3} wfu A Ae] oy Aol B A0R 24} o e e
Q S{i‘:}' Wall/ Structure . . :
Pillar/  |Seismic Isolation| 4.34 | 1.58 86.8 14
Table 8. Satisfaction of Solutions to Urban Beam Collapse 469 | 138 | 93.7 | 10
Infrastruct Reinforcement
nirastructure Insulation Film | 5.34 1.49 106.8 3
Satisfaction Window Windproof 5.31 1.49 | 106.2 3
Area Solution Mean Ptandar|Normall p Reinforcement | 5.09 | 1.51 | 1018 | 6
d Dev. |ization Floor Drainage 4.88 1.66 97.4 6
Pavement 5.16| 1.63 | 108.9 3
Road Spray 469 1.79 | 99.0 12
Management 438 | 1.70 | 924 18 EFAJAL-EHH
S y Evacuation 5.00 | 1.52 | 105.6 7 4.3.3 7IEtAI2 |
quare, - - -
Park/ Dg.‘aster Rpedzctlon 5.06 | 1.50 | 106.9 6 Table 10 A]\ﬂxﬂ@-/ﬁo] =0 7]&*]@.2&—]:]]% E_oq
isaster Proauct _
Green Storase 475| 161 | 1003 | 10 zo}. J5ute] H7do] A o Ao Yy, 2
Distribution Em{zgizzﬁi oVl 1428|137 | 904 | 20 HAE, oojAEY] A ARIAIA/Ge] 5= 2=
& Supply Leakage Blocking | 4.41| 1.24 | 93.1 16 Rttt o] Al £F49] Al A4 &9+ 48 8014
School/ E\facuation Faci'lity 494 | 1.74 | 104.3 8 o“l =0 & K]_\,]— ‘ITA]'O]'O:] Z*I;q_z_" E]‘T]Oﬂ}‘:' ]_g_jl_ Zc]—
Public/ | Disaster Reduction |4.69 | 1.80 | 99.0 12 - o 3 B
Culture/ | Disaster Product 22Q1 A|FARR §lo] Blwd HA HX|7}F 7FsolHAE
Sports S 481 167 [ 1017 | 9 ATl BRSO SEAolaly Wb
Embar‘]%vn:ift/ Pan/l 4 28| 159 | 904 | 20
- Table 10. Satisfaction of Equipments and Other
Reservoir Water 438 1.48 | 92.4 18 .
Storage 3 : : Facilities
) Reservoir Storage |4.19| 1.62 | 88.4 22 Satisfaction
Disaster Fire Protection [5.16| 1.30 | 1089 | 3 Solution Mean |Standard|Normali|
Pr;ve.xll.ttlon Fire Detection [5.28 | 1.25 | 111.6 2 Dev. | zation
38 Fire Extinguishing |5.09| 1.23 | 107.6 | 5 Cool Mist 522 150 [10235] 2
Windbreak 531 1.31 | 112.2 1 Cool Jet 5.00 1.59 98.06 4
Water Plate'Gate) |4.66| 1.31 | 98.3 14 Outdoor Pin Coil Cooling | 4.59 1.46 90.09 6
Drainage 4.75| 1.39 | 100.3 10 Shade 5.66 1.31 |110.93 1
Penetration 441| 1.41 | 93.1 16 Air Curtain 5.19 1.38 | 101.74 3
Environment| Rainwater Storage | 4.50 | 1.50 | 95.0 15 Snowplow 4.94 1.50 | 96.83 5
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FAas} @AET B0 79HEE guigith oA Table 12. Effectiveness of Solutions to Building
WAHES BAs 78 AAE Aug A8l 8% | ~Tecivenes _
_ _ = = rea olution tandar ormaili
X]'tg 75—’,\—9] iﬂéﬂ‘% 10();1<E}-O—E %}’5}’5]'01 Xéﬂ-_o,} O]'Sa‘:k Mean Dev. zation Rank
Cool Paint 5.50 1.14 100.5 7
Roof Greening 5.50 1.11 100.5 7
441 EAT[EAE o0 Sprinkling 534 | 121 | 976 | 12
AL f4 Wt A= ol Table 113 7o 3} Functiona‘l Tiles 525_3 1.28 96.5 13
_ ~ _ _ Greening 5.25 1.44 95.9 14
ZHZ:}A]ﬂ%, ﬂxﬂx}ﬁﬂﬁ, QXH%_]_-@]J]%, EJ-%.ﬂ% = Wall Insulation Paint 5.47 1.19 99.9 9
DA 458 5 B we Al e e [ e L
A= AR ZAEI ;?liilr// Seismic Isolation | 5.41 1.29 98.8 11
Beam (Clollpes 563 | 121 |1028| 1
Reinforcement
Table 11. Effectiveness of Solutions to Urban Insulation Film | 5.53 1.08 | 101.1 4
Infrastructure Window Windproof 5.63 1.04 102.8 1
Fffectivencss Reinforcement 5.53 1.05 101.1 4
Area Solution Standard|[Normali Floor Drainage 544 119 29.3 10
Mean . Rank
Dev. zation
Pavement 5.34 1.26 97.9 15
Road Spray 497 | 133 [ 910 | 22 4.4.3 7|EfAIG-ZEH|
Management 5.06 1.41 92.7 20 _ o =
Evacuation | 544 | 111 | 99.6 | 10 71epA AT ] HEaIFL TEs9 oojAE,
ng;‘j‘ﬁ/&/ Rlzzjsjjfieorn 541 | 110 | 990 | 12 SUAE, AA79 ¢o2 HEart A4 JETth
Green Disaster Product 5.38 121 98.4 13 }\]?J.%]]Z:}Eqv‘i %’8‘ _}\_'\“(H‘g‘ E‘—?_]_ %U]————/\Eﬂ' Zﬂ,—g—_ﬁjl}-
— o] ZRolAE e 298 Boj, TSl 47 AW}
Distribution Emergency Power 5.50 1.05 100.7 9 = = =
isibution| ™ Generaion | 520 | 105 | 100 Aol S8R A4 AdelAe] EREEoAE
Leakage Blocking| 5.72 1.11 104.7 5 -
e o ST LIS e Aoz gt
School/ Facility . 99 .
Publi Disast
Cl];hul;// Regjcsﬁe;n 572 | 0.96 | 104.7 5 Table 13. Effe‘c‘ti‘veness of Equipments and Other
Sports Disaster Product 553 108 1013 3 Facilities
Storage ) ) ) Effectiveness
Embankment/Da Solution Standard|Normali
m/Weir 5.22 131 95.6 7 Mean Dev. | zation Rank
Reservoir Water 5.03 1.45 92.1 21 Cool Mist 5.44 | 1.16 | 100.5 4
Storage Cool Jet 528 | 130 | 97.6 5
Disaster Reservoir Storage| 5.13 1.36 93.9 19 Outdoor Pin Coil Cooling | 4.97 1.43 91.8 6
Prelvention Fire Protection | 5.97 0.93 109.3 2 Shade 572 1.22 105.7 1
Facility Fire Detection | 6.03 0.82 110.5 1 Air Curtain 5.59 1.19 103.4 2
Fire Extinguishing] 5.94 1.11 108.7 3 Snowplow 5.47 1.22 101.1 3
Windbreak 5.81 1.00 106.5 4
Water Plate-Gate)| 5.44 1.46 99.6 10
Drainage 5.25 1.32 96.1 16 4.5 BM =5t
Penetration 538 | 1.21 98.4 13 VT od
EnvironmentRainwater Storagel 5.16 | 1.27 | 94.4 18 CARPAA D] TABEE FRARS 95t £240] HE
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Table 14. Classification of Solutions for Improving Urban Resilience

Solution by Disaster Type

Applic|Satisfa|Effecti
Type| ;. -
ability| ction |veness Rain ;zj; Snow Wind Earthquake Fire Collapse Explosion
- Public - Public - Public - Public - Public - Public - Public I Public
Evacuation | Disaster Evacuation | Disaster Evacuation | Evacuation | Evacuation | Evacuation
Facility Product Facility Product Facility Facility Facility Facility
- Public Storage - Public storage - Public - Public - Public I Public
Disaster |- Cool Roof | Disaster |- Windbreak | Disaster Disaster Disaster Disaster
Product Paint Product |- Window Product Product Product Product
Storage - Roof Storage, Windproof | storage Storage Storage, storage
A + + + Greening [ Window |- Window - Fire - Window
- Window reinforcem | Reinforcem Protection | Reinforcem|
Insulation ent ent - Fire ent
Film Detection
- Cool Mist - Fire
- Shade Extinguishi
- AirCurtain ng
- Permeable |- Thermal [ Snow - Evacuation [- Evacuation |- Evacuation |- Evacuation [- Evacuation
Road Barrier Melting - Green - Green - Green - Green
Pavement Pavement Pavement Disaster Disaster Disaster Disaster
- Evacuation |- Evacuatio [~ Evacuation Product Product Product Product
- Green - Green Storage Storage Storage Storage
B + + - Disaster Disaster
Product Product
Storage Storage
Wall
Greening
- Disaster - Disaster
C + - + Reduction | Reduction
FEmbankmen FEmbankmen
D + - - t/Dam/Weir t/Dam/Weir
E - + +
- Drainage [ Wall - Roof
- Roof Insulation Functional
F - + - Functional | Paint Tiles
Tiles
- Emergency |- Emergency |- Emergency - Emergency |- Fireproof |- Emergency
Power Power Power Power Wall Paint | Power
Generation| Generation| Generation Generation Generation
- Leakage - Leakage ~Wall/Pillar/B
Blocking Blocking eam Seismic
G _ _ o - Snowplow Structure
~Wall/Pillar/B]
eam
Collapse
Reinforceme
nt
- Reservoir |- Road Water- Road Watef] FWall/Pillar/B
Water Spray Spray eam Seismic
Storage - Road - Road Isolation
- Reservoir Manageme | Manageme Structure
Storage nt nt
- Water - Penetration
H - - - Plate/Gate |- Roof
- Penetration| sprinkling
- Rainwater |- Cool Jet
Storage - Outdoor
~ Floor Pincoil
Drainage Coolling
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