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ABSTRACT

Cities face new challenges not only in natural disasters by climate change but also in social and economic fluctuations.
With the existing simple reconstruction method, it is difficult to solve the overall problems that a city or region may face.
As a new approach to cope with various changes, the concept of resilience is emerging. Resilience is also one of the
themes of recent major urban design projects. Design with the concept of resilience is a new strategy that can deal with
various changes of urban space, rather than a temporary trend.

The purpose of this paper is to explore the design method by analyzing cases where the concept of resilience is employed.
We aim to examine what kind of design strategies are needed for the resilience design and how this design process differ
in character, as compared to general design projects. Cases for this study include the “Rebuild by Design” competition
held in 2013 and the “Resilient by Design/Bay Area Challenge” competition held in 2017.

This paper consists of literature reviews and case studies. The latter is divided into two aspects: content analysis based
on the theory of resilience and characteristics of the design process. Cases are analyzed through literature reviews and
process characteristics of resilience design in response to the general design process.

The main categories for urban resilience used as the framework for analysis include: Urban Infrastructure, Social
Dynamics, Economic Dynamics, Health and Wellbeing, Governance Networks, and Planning and Institutions. As a result,
the aspects of resilience concepts considered and design strategies undertaken by each team were identified. Each team
tried to connect all 6 categories to their design strategies, placing special value on the role of governance, a system that
enables collaborative design and project persistency. In terms of the design process, the following characteristics were found:
planning the whole project process in the pre-project phase, analyzing predictable socioeconomic risk factors in addition
to physical vulnerabilities, aiming for landscape-oriented integrated design, and sustainable implementation strategies with
specific operations and budget plans.

This paper is meaningful to connect the concept of resilience, which has been discussed in various articles, to design
strategy, and to explore the possibility of constructing a practical methodology by deriving the characteristics of the resilience
design process. It remains a future task to research design strategies that apply the concept of resilience to various types
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of urban spaces, in addition to areas that are vulnerable to disasters.
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Categories Sub-categories Analysis criteria
Ecosystem Strive to protect environmental assets and respond to disasters by preserving and restoring them
Buildings Provide physical and institutional arrangements for safe housing and industrial facilities in times of disaster

i fralirtl;j::lture Utilities Build an integrated urban public systems capable of responding to disasters
Transportation Propose a multi-modal transportation system to improve urban connectivity and social cohesiveness
Technology Consider ICT networks such as the internet, mobile, and social media
Demographics Understand the characteristics of local communities
Community Forms a social network by encouraging active engagement of the community
Social Communal facilities Create public spaces or facilities where local residents can gather to strengthen the community

dynamics Identity Strengthen local identities and improve cultural standard in a variety of ways
Education Provide continuous opportunities for education to raise the awareness of local communities
Equity/affordability Suggest ways to maintain socioeconomic equity including housing, employment, environment, etc.
Financial resource Establish finance plan to realize various urban projects

. Investment Propose a way to attract investment from the private sector

ggﬁﬁz Business support Provide various economic support programs to activate and revitalize the local economy
Emergency plan Prepare contingency funds to respond to emergencies and unforeseen events
Metabolic flows Establish measures to facilitate production, supply and consumption
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(Table 1. Continued)

Basic needs Provide basic facilities - housing, shelter, food, water, etc. - for living at the time of disaster
ijégn&gl Public health Improve public health
Livelihoods Design institutional support to enable various livelihoods
Leadership Propose leadership/committed government to lead the project consistently
Governance Stakeholder Understand various stakeholders for the project
networks Partnership Consider the integrated management of multiple departments for effective decision-making
Information Enable individuals/organizations access to up-to-date information/knowledge and share experiences/practices
Integration Prepare plans aligned with city vision and different projects/programs across a city
] Participation Create plans with local communities
l?iltlirtll;inil Phasing Have short-term and long-term plans
Implementation Implement projects by incorporating existing urban plans and strategies
Regulations Attract future investment and coordinate city development with urban planning and land use regulations

Source: Author re-organized

Resilience Categories Project Process

Urban Infrastructure Preparation
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N Rebuild by Design Investigation & Analysis
Economic Dynamics

A : K v
Health & Wellbeing

Governance Networks
[[covameceNevon | v
Planning & Institutions Implementation
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Figure 2. Analysis method
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Table 2. Key design contents by team from ‘Rebuild by Design’

No. Team Cencept Site Planning strategy Design strategy
1 BIG team The BIG U Manhattan, NY Growing resiliency The bridging berm, flip-down, battery berm
2 | Interboro partners |Living with the bay: | Nassau County, NY The buffered bay Sediment flow, smart barrier, eco-edge, slow
streams, green corridor
N -
3 MIT CAU + ZUS New meadowlands Meadowlands, NJ Protecting, connecting, growing Flood protection berm, the weland, fresh water

+ URBANISTEN basin, biodiversity, recreation and leisure

« Terraced edge, bulkhead, deployable flood-
delay

Hoboken, NJ Resist, delay, store, discharge - Parkland, green roof, bioswale

- Bioretention basin, constructed wetlands

- Stormwater pump, storm drain

Resist, delay, store,
discharge

Integrated flood protection,
5 | PennDesign+OLIN | Hunts point lifelines Bronx, NY livelihoods & community resilience,
cleanways, maritime -supply chain

- Adaptive edge, thin edge, thick edge
- Better truck routes, pedestrian & bike routes

Reducing risk
Living breakwaters | Staten Island, NY growing ecological resiliency The reef street
building social resiliency

SCAPE/landscape
architecture

Source: www.rebuildbydesign.org
1: www.rebuildbydesign.org/data/files/675.pdf ~ 2: www.rebuildbydesign.org/data/files/674.pdf  3: www.rebuildbydesign.org/data/files/672.pdf
4. www.rebuildbydesign.org/data/files/673.pdf 5 www.rebuildbydesign.org/data/files/677.pdf ~ 6: www.rebuildbydesign.org/data/files/676.pdf
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Street) 7} sF1 2] 9] A& 2ty HH 2E-& fFste AH E% g AARNE 71E 9 dAY oY - EFgsitt
A9l S A cHFigure 3 %), EAS 453l gow, b5 olsldAAe] 24S 24 o
Z o] #A a2 TS FHAT 7 He A9 EHH A
2) FATAE nlo] YAl Y& A9Ed IA 7 BFE2 UH =, Aud/AEE e
972 "EEo] Akt AARE: 7|5 Walg <l s A Aol gt Agte] A3 F8E o]F Y(FOEY, BOS
< 2 34 Wg Ao E27, AuHoZ gAse At 19 ABCE', Common Ground®'®, HASSEL+8) AJe}
H A3 EFS, T4, 1% A7 geke S 284S A fAdgAard 28-S 2% 8(Public Sediment®?), A13]
ool A4S EEste ABIAEHA 2dEds Rds o A ZATAAE FAOR Aekst E(P+SETEY), AH374A)
EX Qlnk 7t gol tigA = Ak wlo] igke] 97 A& 71 4 ghe i 284S 2% € (Bionicd”, Home®?)o] 1
= W3R Qe s Al FHsithe 5l AT, A
O Q3 AR A, ALBA, AAE Qg 2 A 7 10401 A
3238 Ao BE)A, A8 A, AAE 1R, 299 3, & o
Ao rE gt wahi 97 g AA ek it H}Ol Elz} £
_]

a: The bridging berm
Source: www.rebuildbydesign.org/data/files/675.pdf

Trick Edge

b: Thick edge
Source: www.rebuildbydesign.org/data/files/677.pdf

¢t Economic unit of reef street
Source: www.rebuildbydesign.org/data/files/676.pdf

Figure 3. Flood control structures

Table 3. Key design contents by team from ‘Resilient by Design’

No. Team Concept Site Planning strategy Design strategy
The Field Opera- Bay Towns: South Bay. The soil swap, the land use swap, the sponge,
7 . The south bay sponge San Mateo and Sponge
tions Team(FO) . the creek
Santa Clara Counties
Providing hard and soft shoreline to protect cur-
BIG+ONE+ Islais hyper-creek, a Islais Creek, San Francisco Protect, restore, r(-?nt mfrastructurg and business, restore §cosyst§m,
8 . bike and pedestrian network, new train station,
Sherwood (BOS) social ecosystem County connect, grow . !
connect community, multi story development, land
use in clusters, affordable housing
The All Bay The estuary commons: San Leandro Bay, Alameda Catalyze, adapt. Restgre ecos'ys.tem. resglent equlty hubs, aﬁordable
9 Collective( ABC) People, place and a Courty stitch, prosper housing, existing vehicular corridor realignment,
path forward ! transit-oriented development
San Pablo Bay Identity, Multiple gateways and nodes along the baylands,
10 | Common Ground The grand bayway Commons, Sonoma, adaptation, designing for biodiversity, scenic causeway, creat-

Napa, Solano Counties mobility, access

ing new regional identity

11 HASSELL+ Resilient south city

South San Francisco, Public open

Widening and restoring the creek, Slow street,
Linking creek corridor to the shore, Multi-modal

San Mateo County space =resilience .
transportation
Design with mud Long-term monitoring and assessing sediments,
12| Public Sediment Public sediment Alameda Creek, and make sediment Redesign of creek to enable sediment flows, brgach
Alameda County ) the creek and connect people to the bay, design/
public ) A
science collaboration
. Community
13 P+SET The People’s plan M?Im City., partnership Run pilot projects based on CPP
Marin County
process(CPP)

shRxZsE(X| M| 46 55 (20184 10%) 51
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(Table 3. Continued)

San Rafael,

14 Bionic Team Marin County

San rafael elevate

Elevated multi-use path with flood gate, Building
upgrades, new housings on underutilized site, new
waterfront open space as buffer

Flevate physical,
social, financial
position

North richmond: A
priority resilience area

15| The Home Team North Richmond,

Contra Costa County

Thrive, filter, flow
and grow, relate,
green infrastructure
district

Affordable living as a path for community wealth
building, 20.000 trees of justice, marsh to main
street, green benefits district

Source: www.resilientbayarea.org/final-team-reports

7: THEFIELDOPERATIONSTEAM_SOUTHBAYSPONGE__FINALREPORT.pdf

8: B+O+S FINAL-PAGES.pdf

9: All Bay Collective.pdf

10: Common Ground_ The Grand Bayway_ Final Design  Roadmap.pdf 11: RBD_HASSELL+_ FinalReport 31May2018 pdf

12: 180531__PublicSediment_ FINAL__ DesignReport. pdf
14: BionicTeam RBD  Final Design Report.pdf

AN ZHE Hos] AA 7R E =oli, A AA A7
Aol & F = AES At BionicH dl4H A5
AET; EAQ F8 AJAHY FolE Fol= FA | ETF

o WAL A FAO 29

13: P+SET__FinalReport_ Roadmap_ wRevisions.pdf
15: RbD_ HomeTeam FinalReport-May?2018.pdf

s O
i= = ¢ ’ 5) O =)
I G S S A A Sy ajaleta ) HES
= =, oM TTE = ]—TI—X} tﬂ 5}7}, BlOIllC'%f
AA AR TEel7I"E A, BTt sgE we 3l 1 2lRlz|oiA JHLol| o5t B
= A, AL, AAA S & A AAke rhdsky] Sl
T dAt SEE 98 AR E wprolof & Fo o] Akl F 1570 g9 BA W42 E 2 Urban Infrastructure, Social
e, Dynamics, Economic Dynamics, Economic Dynamics, Health
7} glo] AAoke gATAx dAS Yo Y7 2ALES & Wellbeing, Governance Networks, Planning & Institutions
dolx Fez 2AL7EA] Tsta ok AdE AL g X 671 Mot S EFRE e B4 FAEAL Hde] ol
O] A2 AHRkS: Fall SAEE Ao] oh 7] Witeltt FO e ALHAEAE BA8IATH Table 4 #x). /HE] A&
e HHEALE 3 X HFske A2 A9 2EH A AEE 7)1E A $F ooz TAF Ygo] 71&H ¢
g A1) HPYE FhsttERE AAHolx & 2AYY] g E50E griglon, 71E&e] AAEAH ApoldE Wt
o] sty Hokth HASSELL+YE E3 2|9 gldzdx 7] o £ Wil FUeE, A7l gle AFE ¥
E 95k Algto] wo] A} AAE ] Ho] gl AL At =2o& it
N AEY 5 AES s wA 982928 6 2t 72 95 B4 AzZdiEdR 9% 2 ANzYY 347
Table 4. Urban resilience framework as analysis criteria
] ) Rebuild by design Resilient by design
Categories Sub-categories
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Ecosystem [ ] [ ) [} [ [ ) [ o [ ] [ [ ] [ ) [ ) @) [ [
Buildings [ ] 0 [ 0 [ 0] e o o o o o O e o
infrgsrtlrjjgture Utilties d d ot o L L o [ J [ ) [ [ [ ] 0] [ ] [ ]
Transportation 0 o) o o) [ ) 0 [ ) [ ) [ ) [ ) [ ] [ ] - o) -
Technology [ ) [ ) 0 0 [ [ ) o} 0 o} - o} 0 - - -
Demographics e O o o o o o o o o o o o o o
Community e o o o) o 6 6 6 o6 o6 o o o o o
_ _ Communal facilities e o o o o o O o O o o o o o O
Social dynamics -
Identity O o o @) [ o O o O o o o o o O
Education o 0 o 0 o 6 6 6 o6 o o o o o o
Equity/affordability [ ) 0 [ ] 0 o 0 [ ) [ ) [ ) ¢} [ ) @ [ ) [ ) [ ]
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(Table 4. Continued)

Financial resource [} [ ) [ ) [ ) [ ) [ ) [ ] [ ) [ [ ] [ ] [ ] [ ] [ )
Investment [} [ ) [ ] [ ] [ ] [ ] [ ) [ ] [ ) [ [ ) o) @) [ ] [ ]
Economic .
. Business support - - @) [ ) [ ) [ ) [ ] [ ) [ @) - - [ [ )
dynamics
Emergency plan [ ] o ¢ O [ o} [ ([} ([ ([ ) [ ) - - [ [ )
Metabolic flows - 0 - @) [ ) 0 - - [ ) - - [ ] - - ¢}
Basic needs [ ] 0 [ ) [ ) [ ) o 0 o [ ) - [ ] 0] [ ) [ ] [ )
Health & Public health olo|elelolo| -] -e|le|@|o|-]-|e
wellbeing
Livelihoods - - - o) [ ) [ ) - - [ ) 0 - - [ 0 [
Leadership o O 6 o6 o o o o o o o o o o o
Governance Stakeholder [ [ ) [ [ [ [ [ [ [ [ ] [ [ [ [ [
networks Partnership o O 6 &6 o o o o o o o o - o O
Information o O 6 &6 o o o o o o o o o o o
Integration [ ] 0 [ ) @ o o} [ ) [ ) [ ) () [ ) [ ] o [ ] [ )

' Participation o O 6 o6 o o o o o o o o o o o
Planning & Phasing o 0o 0o/0o/0o /0o 0o 0o[0/0 00 000
institutions

Implementation [ ] o [ ] O O o} o o o [ ] ([ ) [ ) ([} [ ) [ )
Regulations [} ([ ) [ [ @) O [ [ [ ) [ [ [ ©) [ [ )
Evaluation degree: High @, Medium O, Low -
Source: Author analyzed
0e W] A ATAAH] B AR A BRHe A BRI AT AL T2 T vl el BEE 4
2 Ag=om, ABAE ol ga dEAE AR & ol HAY 53] 7%y 49 &AM TR s
el oJal & 7|Hte R 3t AAIE A EE "HellA &3l 9l AR = gA 2 Agata YA AL 53 &bt o
th 551 A} eI e A AL AR SR oA o A AGE Sy A e
AE vlo] A TRINE A4 ZUE A 2% Wyl T 3l
e Ak, 2A5 Sl AR % SiAe g A RE ] AR ANNA VEND} SR Tl

[s]
7He. utA o] vkal 9

el el TE S &S S1sh A9

ELv 21w bl
o &= Mobile Hub(FO®), Flood Mobile(Bionic®) 3 7o) &
Aol AW B L9F7|k a7, ojge] I ALz
Ao FEats WS A9ttt ABCE, Public Sediment ¥l
& A 5 gt FYsky wﬁai o}ml: A fﬂOJ%
el

X%i%‘ﬁ]—.é‘

a: Mobile hub

b: Flood mobile
Source: THEFIELDOPERATIONS  Source: BionicTeam_RBD_ Final

TEAM__SOUTHBAYSPO
NGE__FINALREPORT.pdf

Design Report.pdf

Figure 4. Movable information center for residents” education
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72 5394 et 7bedt 249 AYE Al o= F

A3 P P2 BA S FRHOE shepstol A
9 SAEAE AL, A G ole) BA PAst ¥

sof alabg uain, Ao ARIES A4H0R 2EdE

272H 7S
Aol 4 FE oldlBANES WD AL T2 B
BOSHS 4%, A

stk R AE o] TRl TR

WA B, B3 9 % 0 2 N3l
2 7288 Lol 2t s
T, 1% 94 ol BAAE A

P

FF FATE AYIA] 259 FL AR R AL o]0
W 3 G989 YRS A5 ol AT 719 3

= o

- =

TEHE AZH Public Sediment®-S ©]a] #A 2
HE YA E B3 V1A A
o
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a: Event poster
Source: www.rebuildbydesign.org/data/files/677 pdf

b: In it together game
Source: All Bay Collective.pdf

MARCH 28TH - YOUTH EVENT -STUDENT GROUP 1

¢t Toolkit sticker
Source: B+O+S FINAL-PAGES pdf

Figure 5. Various ways of community engagement
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AFUE A Foll st FAHA 2EE AAT

. FOHE A2 ook A We] ddfe] 7|1 A &S Fosto]
7 el

st Ak 7 b 12 3 s sen 45 B5E £ 9
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