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Abstract
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Professodeffrey Hou
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From a broad andomprehensiveerspective, the thesis discussesiatecologicalresilience

and guides application oésilience in Bay Area marginal suburban communit@st of all, he
thesisdescribes the challenges and opportuegin the San Francisc8ay Area and specifically

in the marginal suburban communiti@e thesis then continuegploring reilience by
demonstrating its definitiomow it worksas well aglifferencebetweerspecifc resilience and
general resilience. General resilience is the main focus of this thesis. The conclusion of the
research on resilien@®ncernghe two important qualities of resilienta&ynamic adaptivity as

well as complex and cleaystens. To showcas¢he adaptivity, complexity, andarity of the

resilient systems, the thesis cites examples of the undergoing transforming systems in the Bay

Area in a wide spectrum. Aftan indepthresearctof resilience in theory and practice, the



thesis explores itswn theoryofi we avi ng t model fonksliencearsBay Area

marginal suburban communiseThe materials for weaving a resilient suburban fabric are the

six resilient threads including ecology thread, identity thread, infrastructure threagpottation

thread, land use thread, and technology thr&ambmmunity named Alviso in San Jose is chosen

as a good representation of Bay Area marginal suburban community for applying the theory.

Using the example of Alvisohe thesis givea guidanceof weaving processdscharacterizing

the Awarpo (the strong threads) and dAwefto (t
carding the relationship between different threads, and weaving the resilientfidbpcoper

firmness and looseness
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Chapterll NTRODUCTI ON

Resilience of sociaécological systems is a topic under hot debate and active exploration by
governments, developerdanrers and designerand related professionResiliences a
dynamicprocess that helps adapt so@ablogical systems to both shtetm and longerm
disturbancesThe resilience discussed in this thesis is general resilience (see (aptach
needs a broader perspectiseaccomplishThe two important qualitiesf eesiliencediscussedn
this thesisaredynamic adaptivity and complesystens. These two qualities emphasize
flexibility and connectedness of compleaciatecologicalsystems. The anticipated outcome of
the dynamic processdiscussed in this thesis lWbe a resilientfuturefor Bay Area marginal

suburban communities

The thesis explosgheresilience of sociaécological systems in the Bay Area, where great
challenges and opportunities existjetherat this pivotal time. There is no or@ne soluton for
each anakvery problem. It is necessary to reconsider existing problems and future challenges
from a broader and more intetgdperspective. There has been a lot of concern from
govermment staff developers, and professidiesusedon the developmat of Bay Area urban
centers. However, urban centers are nottiremunities that ammost vulnerabléo great
ecological and social challengé®h at 6 s n e e danakrnfor marginal suburbarn

communities in the Bay Area and application of resilience to them.

The focus of this thesis is on Bay Area marginal suburban communities that are facing

neglect and abandorentby governments and developers throtighways in whichurban



developmenis planned and implementddarginal suburban communities lying on the edge of
theBay, exist betweemshrinking spaceaused byising sea level and rapidly expandimgdpan
development. Degrading ecologwyefficient infrastructure and amsportation systems,
monotonous land use, and fading community identity make marginal suburban communities
vulnerable to both ecological and social challengjée.Bay Area@ suburban fabric is not strong
enough to protect residents from sudden challesgels as earthquakand flooding let along

long-term challenges such as sea level rise and fading identity.

Nevertheless, Bay Area marginal suburban communities have thestmmgths and
positive potentials hte most remarkablef whichare ecologal resource and culture heritage.

Convenient access to tidal marshes, salt ponds, and open water re$tued@ay and creeks

arevaluable resourcdor thesemar gi nal subur ban c¢ onrfocationt i es .

close to the Bay has endows@m wit rich histores Many of these marginal communities
served as important transit and trade cantethe pastDevelopment around thiespecial and
convenient locationnurturedthediverse and rich cultusof theBay Aread marginal suburban

communities

Although ecologcal systens aredegrading and community identity is fading, thpdgy
important rolesn how we as a sociegpproach resiliencélsingthe dynamic processof
resilience we canpreserve and égndthe ecological and cultural strengths of Bay Area
marginal suburban communitiaad we carmelp build what they lack, such as efficient
transportation and infrastructure systems. At the same time, planning and design should not

neglect the importance ofgectingtheir uniquecommunity identies.



The theory developed in this -doleggal Systetine mon st
togethetlin order to build a strong and adaptive suburban fabric. It is a metaphoric way to make
the abstract process k#silience clear anthuseasierto implement.The naterials for weaving a
resilient fabric are six threads of important seei@blogical systems, which all greatly impact
marginal suburban communities. The six resilient threadthaexology threadthe identity
thread theinfrastructure threadhetransportation threadheland use thread, aride
technology threadl'he eology thread is composed of natural ecalabsystem and built
ecolodcal system.The dentity thread is composed of cultureteys and education systeithe
infrastructure thread is composed of built infrastructure system and flexible infrastructure system.
The transportation thread is composed of private veldominant transportation system and
public transportation systermheland use thread is composed of residential land use,
commercial land use, and industrial land lsemt hi s t he s i thétechnplagy spect i v e
thread is an important but n@tlominant thread. It can assist in buildeagesilient suburban

fabric.

Thethesisprovides ageneral guide that fits theharacteristics and conditionsrafrginal
suburban communities to make the six major threads resilethte ecology thread, natural
ecological systesishould be preserved. Adaptive natural boundaries dhmuktrengthened to
adaptto sea level riseincreasing the use biilt ecological systessuch as rain gardens and
green corridors in marginal suburban communities is also benefictakiltentity threadthe
diverse cultureof suburban communitieshould bepreserved and enhancéthe educational
systens should bamprovedandstrengtheneébr both adults andhildren In theinfrastructure

thread, built infrastructure systeshould be updated and improved. Flexible infrastructure



systens should be established tespond talifferenttypes ofdisturbance In thetransportation
thread, the current private edominant transportation system shouldfedemore efficient and
environmentdy/-friendly. Additionally, public transportation withetter connection and
convenience for pedestrians and bicgslis crucial for weaving a resilient suburban fabric. In
theland use thread, diversity shouldfosteredn marginal suburban communities. A mixade

of industry, commerce, and residence iraprove efficiency inland use amir e si dent s 6
circulationpatternsand activities. Tie echnology thread can assist in building resilient suburban
fabric in manyways. Howeverijt is important takeep technology in an assistant position prevent

unexpeted negative changes in society and ecotbgy might result from technological changes

Thesesuggestions for making systems more resilient can be applied to many suburban
communities because they are essential for buildmegilient suburban fabri¢lowever, each
marginal suburban community has its owmquecharacteristicso the relative importance of
specific systemsvill change for eaclinigue communityThe mnnectedness between systems
and thdoosenessr firmness of systems should be adjustethe needs odlifferent marginal

suburban communities.

To explain the theory vividly, the thesis provides process guiddtindowweave a
resilient suburban fabric. The theory is appliethiplanning of Alviso, San Jose, as a
demonstration. Alvis is a community locates in the South Bay, betwksad-prone land
because ofising sea level and rapidbandevelopment of other parts of San Jose. It represent
the conditions omanyBay Areamarginal suburban communitiéasce similar ecolgical and

social problems. Alviso is threatened by rising sea level. The tidal mashed itare



vanishing due to floods and sea level rskhoughconsolidatednto San Jose in 1968, it has
been segregated from richigarts ofSan Jose by Highway 23hd hadostits characteristic
smalttown identity. The cardominant transportatiosystemand bck ofdiversity in land use
make the community less attractiverésidents and visitors. Nevertheless, Alvistains a
resourceful natural heritage along with cgrand loving community members. It is possible and

necessary to weave a resilient fabric for the commuhétywill provide fora better future.

The firststepinweaving resi |l i ent fabric for &éviso is
strong threads) ah i w théflexible threads) othe suburban fabric. As a start, it is important
to identify which threads are most important for the community (warp threads). For Ahdso,
ecology thread antheidentity thread are the most important. Ecology iy weportant to
Alviso residentdor thesignificarce of its protecting and adapting functiarAdditionally,
people inAlviso care about ecology because of the birdshthaesharel this space with human
being for a long time. Restoring salt ponds andltidarshes are crucial for preventing sea level
rise and habitats degradatid@lviso is also losing its smatbwn character and community
identity. It is crucial to keep people caring and loving their community in order to keep them

actively involved inbuilding a resilient community.

The next step of weaving a resilient fabric is to card the relationship betiessethreads.
For the t wo theecalagypthread antheaddnsitpthread, there is overlap that
makes sharing resilience possiliteople in Alviso care about local ecolagypeserving
ecology can contribute to preserviaAd v icsommuni ty identity. The HAwe

serve to support Awarp threadso. For exampl e,



connectiorto restored marshlands and diverse programming. It can also provide better
circulation to make the community active and safe by inviting ractige use oftreets. Take
infrastructure as another example, improving and strengthening existing built udasr
elementsuch as levees, dikes, drainage systemd electricity systesare very important in

terms of preventing sudden disasters. Flexible infrastructure such as rain garden and green roof

canalsoimprove local ecology.

Planning of Alviso testthe possibility of largecale implementation of a resilient
ecological system. The planning reclaims marshlands as the natural process for habitats
restoration and flood prevention. It not only protects people freimg sea level but also
connects pegae with natureThe poposed diverse programming adjacent to the marshlands and
the pedestrian and bicycleiendly transportation system will make preserved nature more
accessible and attractive to peopetive circulation will keep the community viguus.
Intriguing programming and diverse activities will keep people cdangnd lovingof the place
they live, which is a key point to strengthen community iden@itflectively, hese proposals

will help Alviso build a more resilient fabric.

AWeawvwiersg | i ent threadso in Alviso explores
suburban fabrithat is @aaped tocurrent and future challenges. With the rapid development of

city centers in the Bay Area, it is crucialgeeserve and enhanttee uniquecharacteristics and

strengths of Bay Area marginal suburban communities instead of abandoning or gentrifying them.

At this pivotal time when Bay Area marginal suburban communities are facing unprecedented

nm



sociatecological challenges, we should let théwe Wwith nature and tell future generations

brilliant, unique local stories.



Chapter 2K NOWI NG RESI LI ENCE

Resilience is a hot topleeingdiscused by governmentgenciesdevelopers, scientists, planners,
and designers. It is a strong and flexible approach that casdmgn many disciplines such as
econonic, computer science, psychology, and ecology, Ete. main focusf this chapters on
resi | i e nusandesologyandIsdciety, as well as its broader application in planning and
design. The two qualities of resilience, dynamic adaptivity along with complex and clearssystem
will be discussedo generatedeeper knaledge of resilience. Resilience can hels tackle
difficult problems that have broad and letegm effects When facing interrelated and complex
sociatecological problems, resilience is a goapproachto adpt not only to current simple

disturbances but algo long-term and complex disturbances.

2.1 DEFINITION OF RESILIENCE

Innis (1975)definedresilience as the ability of a system to timely return to the original

equilibrium afteradisturbancéThi s definition i s t endifealsesiengi n
more on efficiency, constancy, and giability. Holling (1996)| at er def i ned HAecol
resiliencedo as the ability of a system to abs
function,a definitionwhich stresses persistence, change, and unpredictafilig. definition

highlights the dynamimaturesof living ecosystems.



Over timesocial aspectaere gradually taken into considgion-i s o c i a | resili
defined by Adger as the ability of a human community to bear and to recover from exterior

environmental, economicnd political disturbances.

With more research and work on resiliencgdefinition isbecomingmore and more
comprehensive améfine d . T h e s-grganizatiorbasd adaptidifabilities are
emphasized. Resilience is now defined dsiliencescientistsWalker and Salt (2008)s the
capacity of a system to adaptdisturbances and+@ganize so as to maintain substantially the
same function, structure, and feedbatkbat is to keep the essential identitytiod system. To
keep the essential idtty of sociatecological systems is to restat®surrounding ecology,
protectits local economy, improvthe existing built environments, and conserve community

identity.

2.2 DEFINITION OFDISTURBANCES

What kind of disturbances desilient systemneed tdbe ableadaptto? A disturbance is a
consequence of many shifting forces, including cultural, political, technological, and
environmental changes. These changescaarsuddenlyin ashortperiod oftime orcan

develop ovea longtime. Thus,disturbancecan be classified into two typés:

Sudden shocksThese types of disturbances include natural disasters such as floods and

earthquakes, industrial accidents, power failures, drainage breakdown, and economic collapses,

e nc



etc. Although tlesekinds of disturbance occur suddgntheycan be stimulated kthe

accumulation of longerm latent crises.

Gradual stressed hese types of disturbances include global climate change, urbanization,
population growth, and the rising income gap between thegrabthe wealthy, etc. Many
gradual stresses are not remarkand are noscientifically tested by professionalden they
begin. However, after a long accumulation of hidden problems, this type of disturbance may be

experienced aasudderburst of sevex consequences.

Many sudden shocks and gradual stresses are interrelated. This situatiargesidsieal of
complexity tosociatecological systems. Hence, resilience becomes more and more important as
the shifting sociakcological systemecomemoreand more complex arttieir actions

unpredictable.

2.3 STABLE STATES, THRESHOLDS AND REGIME SHIFTS

Multiple stable states and regimes exist in seetallogical systems. Graphically, thresholds
may be shown aspping points between stable sw@t€rossingathreshold leads to a system
transferringirom oneto anotherstable statg(Figure 2.1.)Transitiors between different stable
states ar e kn o insociatscolfgica gystemERegnte shifts cardbe gentle
and slow or rough and sudden. Samgime shifts are reversdltowever, if a system turns into
an irreversiblestate, only resilient intervention can retitrto its previous selsustainable state

andthe successf this isnot assured

10



Stable State 1

Figure 2.1 Conceptual diagram @fregime sHi.®

Regime shifts demonstrate the unpredictability of systems. Sometimes, these shifts are not
easy for people to perceivieor example, w may not recognize it whersociety andts
surrounding environment are experiencing regime shiftis.mbkes keeping systems working

and selsustaining difficult.

The socialecological systems in Bay Area marginal suburban communities may be at
thresholds or have already startedross theethresholds. One thintpat is certain s t hat we 6
already ticed many sudden shocks and gradual stressessi ¢tbmmunities. Floods,
hurricanes, rising sea levels, losing identity, and gentrification, etc. are pushing Bay Area
marginal suburban communitiesttee edge. Resilient planning and desifrsociatelogical

systemss needed.
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2.4 SPECIAC RESILIENCE AND GENERAL RESILIENCE

The esilience ofsociat c ol ogi cal systems can cbhesdi sensged:
igener al °The pecific iesliancesobsystems aims to adty systento predictable
disturbanced-or example, building wideand alaptiveshorelinesvould be aspecific resiliene

responséo sea level rise. General resilience is the overall resilience of systems ttodutzt

predictable and unpredictable disturbancesigea resilience could help the Bay area get

throughits rapidly growing social and ecological challenges. Spekilience isessentiato

solve problems in isolation. But optimizifigr specific resilience may restraiconsideratiorof

thegeneral resilience of soctatological systems. This is because overconcedealing with
specifcresiliencecanr e duce t he whole areads diversity, f

of intersectional action¥.

Failing to design for generalgiience may lead tthetragic collapsef sociatecological
systems. For example, when superstorm Sandy hit the northeast coastlines of the United States in
2013, New York City and surrounding cities were under severe threats of sea level flooding,
powerloss, and fresh water shortage for weeks. This catastrophic disaster edoset the
economyof around $70 billionIn this example, specifresilience broke down when there was
no broad consideration tfie general resilience of the whole regiompesific resilience alone is
not enough for understanding or predicting the interlocked effects of complex disturbances on

society and ecolog}.

To resist uncertain challengessubstantidl/ successful strategg considered to be

retaining the capacés for adaptation and selfganization tgreserve theame identity of
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systems? Comprehensive thinking of specifand general resilience is crucigpecific
resilience camesist specifi problems efficientlyGeneral resilience is developedetoabé
adapationto a broader range of known and unknown disturbaandss not only beneficial for

the whole region but also hpssitivelong-term impacs$ on specific issues.

2.5 QUALITIES OF RESILIENCE

Two important qualities of resilience are dynamidaptivity and complex and clear system
Inspired by natural systems, which are generallysgdtaining, resilierdociatecological
systems should b@esignedo adapto disturbances by recovering and eegratinghemselves.
Socialecological systemare becoming more and more complex as theyhaksan activities
and social aspects into consideratidowever,influential disturbances amso becomingnore
connected and complicated/e may takethis as an opportunity to plan and design secial
ecolodcal systemshat aremore efficient by keeping the efficient complexity and maintaining

clarity in order to approach resilience.

2.5.1 Dynamic Adaptivity

Living organisns are inherently resilient because they are able to tmdisturbances by
themselves. Nevorks of living things are even more resilient than indivicdirgbnismsecause
they are usually stronger and more resisto disturbancedNatural systems are resilient at
every level, from the functioning of individual cetb the evolution of speciesdthe balance of

broad food wet!?
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Systems are constantly changing. It is inspiring to learn aboattive cyclef natural
ecological systems in order to understémal qualities ofesilience andheirinfluences on broad
and complex sociacological systems. Ecologidtavedevelogdthe theory ofadaptive cycle
to demonstrate how an integral ecosysieay beself-sustain or change naturally ouane.
There are four phas@sadaptive cycle. They arapid growth, conservationrelease and
reorganization which showcase the dynasmatureof the adapting process of ecosystéfns.

(Figure 22.)

Figure 22. The adaptive cycle.
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Pioneerforestspecies are replaced by dominant species after rapid growtforése

composedyradually stabilized ecosystegoes intoca conservation phase unéldisturbance,

such as wildfires, earthquakes tornados, breakthe existing balance of the ecosystem. The

forest therentes to the phase of release when the ecosysteno longer connected due to the
disturbance. The releapbasds harsh to some extent but it provides opportesior the forest

to reorganizeavith renewed ecosystesof essentially identical functi@and structure as before

This is how ecosystesragustthemselvesob e r esi | i ent whenducedher ebs |
di sturbance. Especially in the | ast two phase
are characterized by unpredictabiligddemonstrat¢he strong resilience capacitf the natural

ecosystem.

Correspondingly, we mayescribe changes social systemssingthe adaptive cyclas a
metaphor After the fast growth of businessa managemayreplace entrepreneurs to enhance
productivity.As the scale of operatiogrowsand efficiency leved out athigherlevel, the mature
business system drives into the conservation phase. The bugingases to growgradually
bigger and more compleand itgets harder for the system to adjisshew technologsor
disturbancefromt he mar ket . The f al |l i ng abusiaessessysteh) busi n
is highly uncertairt® Under intense uncertainty, resilience prevents the business system from
experiencing totadlestruction and losing substantial identity. When resilieragsphs essential

role of adaping to thesocial systemtcanleadt o posi tive innovation dur

Resilience is important in all four phasd#ghe adaptive cycle because it is important for all

dynamic changes. But resilience is especially crucial when the-gooillgical systemseach
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pivot al points duri ng tphaseswihiclkedreermre enpredactable fr eor

and experimental under external disturbance and challenges.

2.5.2 Comple and Clear Systesn

Resilient thinkers Brian Walker and David Salt describe the complexity of systems in this way:

AThe mechani s m-styldciotk isc set of tenyg intacate cods dnd springs,

often consisting of many pieces. Thisisacbmpc at ed machi neé Howeve
individual pieces are not independent of on another; rather, the movement of one depends
oneanother in an unvarying wayeée A farm might
from simple. The farmer, the farming practices, drap, the soil it grows on, and the

mar ket are al/l i nteracting and chaning ov

(Figure 23.)

Farming Practice /ot - s
475 Farm Ecosystem

Healthy Soil Environment

Figure 23. A simple farm system.

In the other wordappropriatecomplexity is necessary for an adaptive system to work

efficiently. Systems get more and more complex with the development of society. To further
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elaborateéhe example of the farm, the development of suburbs for residential and indisssal
as well agnany other factors have greatly changed agricultural patterns. New seeding and
harvesting machingrenlarge the scale of agriculture. Maturgiftical activities enable crops to
betransportedurther to markets. However, with nessburbardevelopment, gsing housing
priceslead toreductions imagriculture land. Pollution and changing weather dubegrowth of
population and industrglsonegativdy impact food security. All thedactorscombine directly

or indirectlyto influence farnng practicesThe farm is no longer an isolated system when other

sociatecological systems are introducégigure 24.)

Mature Shipping
Systems

Farming Machinery
T

Healthy Soil Environment

e~ —————
R—-\/\’\ Polution Spread

Figure2.4. A complexfarm g/stemthat isconnected with other systems

However, excessive complexity in soe&dological systems may inhibit resilience when it
hits atipping point where adaptability descends and resistance as¢eiggse 25.) When
systems reachcertaindegree otomplexity, little disruptions can indedargescale
disconnectioaand evercollapseof systems. For example, a 2002 labor dispute in California

shut down West Coast ports for several weeks, costing US companies roughly $1 billion per day.
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A Resilience

AR

Proper Complexity
for Resilience

ey

Complexity

Figure2.5. The relationship betweemmplexity andesilience

Socialecological systems are getting more and more complex with rising popsakatidn
rapidly developingechnologes A Compl ex systems are character.i
behavior, emergent properties (properties arising in a systemdeechthe interactions between
its components), time lags, and unpredictable surprises; they function at multiple, interconnected
scales of space, YThismalineahahaliordeadg mnpiedictabilityio n . 0
complex systemgiWe ¢ ianpo8etour will upon a system. We can listen to what the system
tells us and discover how its properties and our values can work together to bring forth

something much better than could ever be produced by our will &fne.

Thinking 1 n sepuslyseemg the parss,the whole,and the relationships

within a systemo, hel ps us f i%Kdowihgckearlchounp | e x a
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systems work both individually and cooperatively is important for understandingswvhiesising
and whapartsare redundant in the sociatological system#\ balance of looseness and

firmness of connected systems is critical (see Chapter 5).

2.6 RESILIENCE AND SUSTAINABILITY

Resilience is about reducingdesirablesariatiors in systems iad maintaininghemin stable

states instead of shifting regimé@Sustainability is not about maintaining systems at their
equilibrium or optimizing systemsdé performanc
ability to create and test oppanities and maintain adaptive capabilit®8Hence, resilience is

akey process to reach ultimate sustainability in seetalogical system%
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Chapter3aTHE CHALLENGHE AORBORTUNI TI ES

The Bay Area is at a pivotal time, facing ecological problems includimate change, sea level
rise, floods, droughts, fires, and earthquakes as well as social problems such as energy crisis,
uneven distribution of resources and wealth, lack of affordable housing, and loss of community
identity. These problems are not sepeddrom each other: human activities have driven
ecological degradation to an unprecedented extent. Ecological degradation has driven
environmental and energy crises that negatively impact the society. The problems are
complicated and interlocked. Systerthinking by collective intelligence is needed to solve the

concurrent problems and prevent future challenges.

Resilience is the capacity of a system to attagisturbances without losing its
fundamental function and structufen this thesis, resiince is discussed as a dynamic systemic
process to recover from problems as well as resisting and adaptingllenges. Resilience not
only resists current crises but also has benefits on ecological and social systemsun.long
Dynamic adaptability ang with complex and clear systeare two key qualities of resilience
(see Chapter 4), which highly meet the requirement to adjust the interrelated and unpredictable
challenges Bay Area marginal suburban communities currently face. Resilience is aantport
process that contributes to the regionbs heal

systemic design must be implemented to approach resilience in the Bay Area.

Although the Bay Area is under numerous challenges, it is nevertheless baerafdt

vibrant and inspiring places in the world. It is still blessed with abundant resources, brilliant
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diversity, and robust democracy. Bay Area residents have the potential to recover from the
problems and resist challenges by loving, working, and iwgasollaborative intelligence

together.

To contribute, this thesis will explore a theoryiofve avi ng ®tmodelford s 0 as
resiliencethat can be used to guide resilience in Bay Area marginal safbedmmunitiesFirst
of all, four relevant questionseed to be addressed. The first is why | chose the Bay Area for my
research; the second is why | focus more on marginal suburban communities; the third is what is
the inducement of the ecological and smmci al c

threadsodo as an approach.

3.1 WHY THE BAY AREA

In astatement from the Office of the Mayor of San Francisco in April 2016, Mayor Ed Lee said,

ASan Francisco has a history of solving ou
anniversary of the 1906 Grdatar t hquake and Fire, we rememb
look to the future. This new office will oversee the implementation of the resilience

strategy and continue to work alongside City departments and work with our

communities to ensure we are taking tteps necessary to make sure San Francisco

rapidly recover£ from an emergency. 0
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The Bay Area consists of a dense populatiorore than 7 million peoplethat needs
thoughtful consideration to approach regional resilience. Although the Bay Area quiaeat
many challenging problems, it has potential to resist and adapt since adjusting to challenging
situations is an important character of development in the Bay Area. The mild weather and
diverse resources have nurtured a culture of creation, innayatmocracy, and strong identity
to share and protect the land. Collaborative intelligence based on the strong identity will help

people successfully respond to the challenges.

The Bay Area is about earthquakes, fires, droughts, floods, and landslide as
bustling street life and memorable shébblo matter how much uncertainty the Bay Area faces
today, it remains one of the worl dds preemine
education, and technology. The natural resources, tibommal life, and efficient productivity

are still valuable contributions to the nation and even the whole world.

3.2 WHY THE MARGINAL SUBURBAN COMMUNITIES

Rem Koolhaas talked about the countryside in a speech at Melbourne School of Design in
Australiain@ t ober 2017, I n Kool haasdés definition, t
the city, including farmlands, woods, oceans,
surface iovered bythe citycenters® The dense city centers accommods@sof thewhole

w o r Ipapdlaionand contribug 75% of energy consumption and 80% {&mission(Figure
3.1.)Overconcern aboutrbanissues and neglecting countryside needs have made the world an

unbal anced devel opment . I nspired by Kool haasé
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in this thesis are marginal suburban communities located in the Bay Area, pushing by the rising
sa level and rapidly developing city centers. Compared to dense city centers and inner
communities, the Bay Areads marginal subur ban

research, planning, and design professions.

98% - 50% - 25% - 20%

Surface Population Energy co2

Figure 31. Worldwide ®mmpari®n betweercity centersand countrysidé®
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City centers typically have easier access to abundant government and business investment
than suburbs. The density of Bay Area city centers has attracted much more investment in public
transportation, housing, ir#fstructure, commercial development, and tour{&igure 3.2.)High
investment in city centers has increased the uneven distribution of wealth, left suburban

communities in danger of being ignored by governments and developers.

Figure 3.2. Dataisualization of venture capital investment in San Francisco BayZArea.

In terms of resilient design, Bay Area city centers are ideal locations for pilot experiments

because they tend to receive more private, public, and government support. First of all, the Bay

24



Ar e a 0 sooteddistqry of democracy is one foundation thatrmtes positive social and

ecological changes. Secondly, with abundant investment in development and research, city
centers receive a lot of attention from planning and design firms as well as professionals in allied
fields. What 6s mihe cay centers smostty bavd siond sedntityrasy |
responsible citizens and awareness of environment and health are vehicles for resilient design. In
contrast, suburban residents seem to have more concerns about livelihood. The fact that they
possessdss strong identity as citizens and are more concerned about basic needs weakens their

social, political, and economic voices.

When we turn our sight to the Bay Areads ma
communities subsisting on limited resourced Etking mobility. Usually segregated from city
centers, residents in such areas suffer more from sea level rise threats, lack of systemic
infrastructure, as well as lack of convenient access to grocery stores, diverse activities, and
recreation opportuties. Passive lifestyle results in marginal suburban community residents
gradually losing their identity and faith to make changes for places they reside. The government
might abandon a community at some point when it becomes easier to totally change the
substantial identity and characteristics of the community than to address and fix the complicated
existing problems-or exampleAlviso in the City of San Jose @ abandoned community
located in South BayDespiterich historyas a trade and transportatiport it has beemgradually
neglected byovernment and developers when urban development in adjacent Silicon Valley
became more importar{See Chapter 3)ithout enough investment and thoughtful planning,

Bay Area marginal suburban communities arepable of adapting to challenges of sea level

25



rise, ecological degradation, inconvenient infrastructure and transportation systems, inefficient

land use, along with losing community identity.

Many Bay Area marginal suburbs are very important locationgédities and
infrastructure that supply and store materials that support the cities. For example, they may
preserve the citiesd food, water, and energy
infrastructure of big companies. If they experiencesiess, this will cause tremendous loss and
damage throughout the Bay Area. It will even cost more to recover from the damage than to
implement new resilient systems. Moreover, if the suburban communities struggle with adversity,

this wil.l aith fn and eove powards their bedoveid Bay Area.

Although many Bay Area marginal suburbs suffer from poverty and many other
disadvantages, they possess a huge potential for resilient development. Resourceful ecological
heritage provides huge potential feclaiming natural processes to adaptatural disasters.
Abundant vacant space provides opportunities for rebuilding at the proper density. The less
complex nature of marginal suburban development also provides an ideal environment for

applying new planing and design.

The Bay Area is at a pivotal time to respond to both ecological and social challenges. It is
obviously wrong for the region to ignore or abandon its suburbs. Bay Area marginal suburban
communities have great potential to develop tha&all@economies, to strengthen their
community identities, and to adaptchallenges collaboratively. It is important for design

professions to assist the Bay Area marginal suburbs in building resilience.

26



3.3 WHY N WAVING THREADSD

AWeaving t hr e acdhgpach te make timealistaapt processes of resilient planning
and design more practical and easier for implementation. It is a method to make Bay Area

marginal suburban community fabric stronger and more resilient.

Looking down on the Bay Area regidriabric from above, we will observe remarkable
comparison between very dense patterns of city centers and loose patterns in many marginal
suburbs(Figure 3.3.)The abandoned marginal suburban communities, wasted infrastructures,
flattened topography, armbntaminated land are broken holes that people have made to the
fabric. These holes have loosened the interweaving threads of the Bay Area fabric as
compromise its integrity. The fabric will eventually lose its resilience and break apart if the holes

in the marginal suburban communities are not fixed.
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Figure3.3. Conceptual Bay Area regional plan.

Looking at a section through the Bay Area regional fabric, we see city patterns that are rich,
thick, consisting of dense buildings, parks, transportation and infrastructure systems, as well as
new technology coverage. By contrast, marginal suburbanmatieg much thinner and less
diverse(Figure 3.4.)To some extent, the marginal suburban fabric is more fragile but
meanwhile, it clearly possesses big opportunities for future growth and changes. It is crucial to

retain its unique strengths while fixitg problems.
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Figure3.4. Conceptual Bay Area regionsggction.

3.3.1 The Gradually Fragile Marginal Suburban Community Fabiri& Thinning, Loosening,

and Breaking Process

Research has proven negative human impacts on ecology health and grovititerfla¢gional
GeospherdBiosphere Program indicates that: 1. There has been a marked acceleration of
conditions that are causing environmental adversities around the world; 2. Human activities are
unequivocally at the helm of this acceleration; 3. Theavistlin fact, facing a global

environmental crisi€ The unlimited deprivation of resources and unsustainable development
have directly or indirectly caused many environmental problems such as global climate change,

pollution, sea level rise, floods, drghts, fires, and earthquakes.

Human activities in the Bay Area have led to the unneglectable weakening of the marginal
suburban ecology fabric, including flattened and barren land, massive shrinkage of marshlands
and vegetation, as well as fragmented-ggstems. These changes have led to unfunctional

natural curing and producing process.

The Fl attened and Barren Land
Covered by resourceful mountains and waterbodies, Bay Area marginal suburbs have been

blessed with geographic advantages, mild weathdrsafiicient natural resourceBhe green
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areasand open spacesirroundng the Bay Areahavecreate natural boundaries tgrow,

nurture wildlife, and provideumerousecreational opportuniti€S.However, Bay Area

marginal suburbs are losing their natural advantages due to endless expanding and deprivation by
developers. The process of flattening suburban patterns is remarkable throughofit the 20

Century in order to save money for rapid developiie

Vertically, the geological layers of the earth get weaker because of unhealthy soil condition
and depleted underground resourtdsorizontally, the flattening barren process has led to

massive reduction in marshlands and vegetation in Bay Aregimahsuburbs.

The Massive Shrinkage of Marshlands and Vege
One of the most evident changes in the ecological patterns of Bay Area marginal suburbs is
the shrinkage of marshlands and vegetation. The comparison of the historical and current Bay
Areacreeks and marshlands distribution shows the massive deduction in lands covered by
marshlands and vegetatidiigure 3.5. and 3.6T)he expandingirbandevelopment along with
massive shrinking marshlands and vegetation have led to breaking ecosystem#med

marginal suburbs.
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Figure3.6. The Bay Area modern baylands distributf®n.
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The Fragmented Ecosystems

The connections between ecosystems in Bay Area marginal suburbs are breaking apart
mainly due to humainduced reduction in marshlands and vegetation. Buildings, freeways,
railroads, canals, and reservoirs, etc. have taken place of woods, marshlandsyrahd n
waterways. The consequence of the unsustainabbn sprawin Bay Area marginal suburbs is

the fragmented, fragile, and endangered ecosystems.

Figure3.7. The integral ecosystems on the left anel flagmented ecosystemse to urban

sprawlon the right

The degraded ecosystems are left scattering in pieces, gradually losing their strength,
diversity, and balance. Nature is losing its ability to heal anehemgtesfficiently. It is

extremely threatening to lots of nagispecies as well as the environmental health of the whole

region.
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The Failing Natur al Heal ing and Regenerati ng
The way human exploiting the nature is much faster than the metabolism rate of nature.
Nature is resilient itself with the sdifealng and regenerating ability of plants, water, and soils.
The ability is critical for the Bay Area to adjust unbalanced environment, treat pollution, resist
natural disasters, and deal with the energy crisis. However, nature may gradually lose its curing
aad regenerating ability if the unsustainabl e
natural healing and producing process will expose vulnerable Bay Area marginal suburbs to
unprecedented ecological challenges such as global climate chamgmalea level rise, etc.
The changing ecological patterns such as erratic temperature and precipitation can directly or

indirectly increase the frequency of droughts, floods, landslide¥®’ etc.

Besides ecological challenges, Bay Area marginal subwdramunities are facing social
challenges such as energy crisis, uneven distribution of resources and wealth, lack of
affordability, and loss of community identity, etc. These problems are extremely challenging

because of the dense population, high ditygrand complex systems of the Bay Area.

The rapid but unsustainable development in the Bay Area stretched the suburban fabric thin
and fragile. Lack of density, resources, and wealth has further weakened the suburban
community fabric. The unsustainabtarisportation based on private vehicles and freeways
highly limits the connection between communities. The weakened suburban fabric is not

beneficial to the resilience of the fabric of the whole area.
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Retroactively, the vulnerability of the marginal sutmm communities has reflected in many

aspects at the regional scale.

The Unsustainably Stretched City Boundari es
The communities surrounding Bay Area city centers were built in the late 1800s and early
1900s around public transportation systems, whichenitgabssible for people to work in the city
centers while living farther for quietness and peacefulness. People took trolleys, trains, and
ferries to work in city centers every day. In the communities, the healthy density was
economically efficient to sygort schools, libraries, local stores, and many other community
services within walking or cycling distance. However, the attractive hwsoaed planning and
design in these communities were ignored by developers when more space for commercial and
residenial was needed. Instead ofiresesting tax money in the reinvention of the established
communities by building public transportation, new infrastructure, services, and schools, public

money has been using for new suburban development distant fromythertirs®
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Figure3.8. The expanding city boundaries.

In search of inexpensive and vacant land for convenient development, the developers and
governments turned to the suburbs in the Bay Area. Starting from the 1920s, the private vehicle
has becoméhe dominant transportation for residents in the Bay Area. Private cars have largely

freed people in terms of living, working, and traveling.

However, in the long term, the ultimate cost of this unsustainable development is huge.
Stretching city boundargeand building suburban communities in {density cost more in time,
space, natural resource, and energy. Single families in Bay Area suburbs have used up massive
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prime agricultural | and and hill side open spa
ara that has moved farther and farther from ¢t
of regional fabric too thin to be economically, socially, and ecologically sustaitiakiie.

marginal suburban economy cannot efficiently support diverse $ecvices, activities, facilities,

and infrastructures in a loagn.

The Unequal Di stribution of Density, Resourc
The rich have a tendency to get ricFfeAccrediting to constant accumulation of density,
resource, and wealth, Bay Aredayotenters that aggregate more people and resources tend to
gain more wealth than marginal suburi@ble 3.1)The si tuati on wonodét be n
currently weak density and diversity would be improved. Lack of protection and strengthening of
the loal economy, the uneven distribution of density, resources, and wealth will further weaken

the marginal suburban fabric in the Bay Area.
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Venture Capital Density (households Walk, Bike, or

Neighborhood . . ]
Investment (millions) per sq. mile) Use Transit
South of - _ . 51083 9,659 61.2%
Market/Mission District
Rincon Hill 51,004 9,718 59.6%
Falo Alto 5998 3,194 21.3%
Potrero
Hill/Dogpatch/South 5685 7,665 46.8%
Beach
South San Francisco 5501 2,049 14.8%
Financial District 5481 2,654 92.1%
Menlo Park 5430 1,309 12.7%
Mountain View 5416 1,158 9.5%
Old Mountain View £352 3,899 15.9%
Redwood City 5378 1,281 14.6%
Redwood Shores £389 1,946 5.9%
Sunnyvale 5351 2,199 7.2%
Santa Clara (north) 5313 1,348 5.6%
F ] .ual 5306 6,875 60.3%
Dhistrict/Embarcadero
Sunnyvale 5292 1,213 5.8%
Chinatown 5261 28,252 71.4%
Cuesta Park/Blossom 5350 3735 126%
Valley
Hayes Valley/Civic 5228 25,103 68.9%
Center
Los Altos Hills 5222 405 7.1%

Table3.1. Data shows richer communities have a tendency to accumulate more investments and

density to improve efficiencipn public facility use®
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The Unsustainable Connection

Lots of residents in Bay Area marginal suburban communities spend less time at home but
mor e time on freeways to worKk. Even within the
dependent on cars. Planning of suburbs in the Bay Area is not friendly to pedestrians and

bicycles. The cutle-sac street patterns are inconvenient for people to walcycle freely*°

Singularly dominant transportation systeprivate vehicles is unsustainable for the
healthy development of a community. The unsustainable connection has restrained mobility and
circulation in marginal suburban communities. Supefigj massive freeways provide a fast
and convenient connection between city centers and marginal suburbs. However, they not only
separate the ecosystems but also enlarge the gaps between people in city centers and marginal

suburbs in terms of space andriity.

3.3.2 The Complex and Disconnected Soé&iablogical Systems

The ecological and social problems have great overlap. Complex human activities and human
induced ecology degradation have significant impacts on each other. The challenges in the Bay
Area ae complicated because we cannot thoroughly fix one problem at a time. The intertwined
influence of the social and ecological challenges on each other pushes us to think in systems
instead of analyzing the problems in isolation. We need to consider amrobits system as

wel | as consider the systemdébs relationship to

be considered cohesively, as so@eablogical systems.
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AWhen existing systems have been destabi
sense of vulnerability. In such times, community support is essential. When existing
systems have been destabilized is also when opportunities for systemic changes arise.
Another world is possible. Systems that are more equitable and more resilient to

envitkmment al change are olurs to design and de

At the pivotal time when sockacological systems in Bay Area marginal suburban fabric

are turning fragile and vulnerable to disturbances, fundamental change may be needed.

333 iWeaving Thr e alient Bay Araa MMginaleSubRrieaa Fabric

AWeaving threadso is a metaphor for the proce
suburban fabric by fixing Ahol eso on the fabr
connectedness of systems, and creatirigythm of firmness and looseness. It guides planning

and design toward resilience with qualities of adaptability and systems. The materials and
process of fAweaving threadso wil/l be discusse
example of Bay Ara Marginal suburban community. If we weave the suburban systems strong

and flexible enough, we can generate an integral resilient regional fabric of the Bay Area instead

of a fabric that is strong in city centers but much more fragile in marginal suburbs.

The thesis will also discuss firmness and looseness of the resilient fabric in Chapter 5.
Weaving process toward resilience is about strengthening and enriching the suburban fabric, but
it is also about leaving some space within the weaved systems as\&btiwing the natural

growth and spontaneous changes in society and ecosystems.
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Chapter4RE S| LI ENCE BINT PRRELEESFORMI NG

SYSTEMS I N RER BAY A

Holling (2001) defined transformability alset capacity to overcome the obstacles of an
undesirable regime to create a fundamentally new sy&tBay Area sociakcological systems

are transforming correspondingly to the current seetalogical challenges. In this chapter,

many resilient sociat¢cological systems that are beneficial te whole region are analyzed.

These systems tested in the Bay Areasar@uable demonstration for the resilient systemic
development in marginal suburban communitigse system shifts are streamlined by the

sequence of conserving ecosystem, increasiogdaible housing, building efficient

transportation system as well as improving infrastructure system such as water systems, energy
systemsfood systemsand waste systemEhese exemplary resilient systems are possible to be

implemented irBay Area margial suburban communitied broader scase

4.1 CONSERVINGECOSYSTEM

One of the main ecologically resilient strategies is a combination of conserving ecology and
building resilient ecosystems that imitate natural patterns and reclaim natural processes. There
are two good examples of transforming urban ecosystems totadlaptcurrent ecological

challenges. They are Flood Control®.@nd ReOaking Silicon Valles’.
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411 Flood Control 2.0

Rivers, lakes, and oceans in the Bay Area are tremendously modifiedaarybdtby people for
different land use purpose and flood management. The original flood infrastructure, such as
flood control channels and built dikes, are not resilient since they ponderously changed the
natural patterns and cannot exert important eccéddinctions such as sustaining the natural

processes of forming and maintaining tidal marshlands.

To prevent the unsustainability of original flood control methods, engineers and managers
have turned their sights on transferring sediment from accumgitédiod control channels to
downstream habitats through rebuilding natural deposition process. This is a resilient process to
prevent the Bay Area from sea level rise under threat of global climate change. EPA and other
entities funded the project, Flo@bntrol 2.0, that was created to achieve rriginefits for both

communities and ecosystems by redesigning resilient landscape for flood control.

4.1.2 ReOaking Silicon Valley

Re-Oaking Silicon Valley is a project of San Francisco Estuary Institute. It apEeac

integrate oaks and other associated native trees, bushes, meadows, and grass within developed
California landscapes to provide valuable functions for both wildlife and people. Oaks are

beneficial to mitigate climate change: the canopies of oakteareal microclimate while the

root systems effectively retain and absorb th

habitats for wildlife in the Bay Area. They have also sustained indigenous residents by providing
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plenty of food resources such a®ms. Additionally, oaks also provide abundant good quality

wood material for construction.

However, native oak trees coverage in Silicon Valley has dramatically dropped throughout
time. From forming around 80% of all trees on the valley floah&@l830s to currently
composing solely 4% of the street canopies. Th®Rking project emphasizesestablishing
| andscapes that allow native oak growth in or
tremendous ecological criséhe nain strategy othe project is promoting native oak
woodlands conservation in order to help the whole area increadsé/brgity and achieve

ecological resilience ianurban environment.

4.2 INCREASINGAFFORDABLEHOUSING

The housing problem is always a big issue in the &&a due to consistently rising population.
Housing affordability has a great impact on social security, community identity, and regional
resilience. Preserving existing housing, increasing affordable housing, building-effarigynt
and environmentdiriendly housing, and vitalizing local business are several undergoing

processes that contribute to Bay Area regional resilience.

The new affordable housing at Balboa Park Upper Yard is developed by Related California
and Mission Housing Development Coration (MHDC)# The twaacre site is currently a
parking | ot jointly owned by the San Francisc

Development (MOHCD), San Francisco Municipal Transportation Agency (SFMTA), and Bay
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Area Rapid Transit (BART). The prajewill create 80 to 120 units that are affordable to-low
income and verjow-income families. Part of the housing will also be designed as a permanent
support for formerly homeless households. Adjacency to BART station allows convenient
mobility for the ture residents. Moreover, the developing process is commanign: MHDC

led a yeatlong series of community meetings for local voices of suggestions and comments.
This affordable housing development demonstrates a good communication and collaboration

between different organizations, partners, and community members.

4.3 BUILDING EFFICIENT TRANSPORTATIONSYSTEM

ATransportation is the | argest source of
Area. To protect public health and protect the climate, wd teemake better use of our
transit systems, and we need to build and create livable communities that reduce our

dependence on®the automobile. o

Endowing Bay Area transportation systems with diverse affordable options and equal
accessibility is a stratégguide for the region towards a resilient future. Improving existing
public transportation, transferring from fossil fueliant to bike and pedestrian friendly
transportation systems, and establishing new transportation options are all very important

contributions.
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4.3.1 Improving Public Transportation

Bay Area Rapid Transit (BART) is a regional scale public transportation with more than 400,000
riders per day. Investment on BART was not always efficient: much money was invested on
expensive expansions inateof maintaining the core system in better condition. Systzate

delay, congested trains, and old interior facilities are the results of the inefficient inve¥tment.
Now, BART Board of Directors has put more investment on improving existing BART core
system. In addition, BART is acting to support affordable housing and walkable streets that are

developed around the transportation system.

The other project, Bus Rapid Transit, is undergoing throughout the Bay Area. This project
prioritizes bus transpottian by increasing bus frequency and calibrating bus line schedule.
Methods including adding btanly lanes, timed greewave traffic lights (a series of
coordinated traffic lights allowing consistent traffic flow), and building-liké stations, etc. i

together make bus transportation faster, more convenient, and more acurate.

4.3.2 Establishing Bicycle and Pedestridmiendly Transportation System

Research indicates that half of the children walked or biked to school regularly in 1969. In
contrastonly one in ten children walk or bike to schébAdditionally, a part of rush hour
congestion is due to parents driving children to school. The Safe Routes to Schools Program in
the Bay Area reclaims safer streets for next generations by building rematid, adding lights

at intersections close to schools, and designing bike path in communities, etc. This program
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mitigates the traffic congestion, improves the local environmental condition, and educates the

next generations by encouraging physical @gerand reducing their reliance on vehicles.

Another similar project is Safe Routes to Transit Program. It strengthens mobility of people
in different communities and makes the public transportation more convenient to access. Same to
the Safe Routes to Bools Program, this program helps make the streets connected to public

transportation safer and easier.

4.3.3 Shared Mobility

Oakland Mobility 101 is a sharing bike program jointly initiated by TransForm and the City of

Oakland starting from summer 203°7Thelow-income communities in Oakland have poor

access to public transit systems. The fskaring system allows shadrm rental of public bikes,

which is ideal for short trips. Bike sharing makes the trip to public transit faster and more

convenient. Thismvest ment may tremendously change peop
help the community transportation systems complete shift from-tossdd to environmental

friendly.

4.4 |IMPROVING SUSTAINABLE WATER SYSTEM

The Bay Area faces increasing water crisestddbemimani nduced gl obal climate
i mpact on snowpack, potenti al earthquakeds th

unsustainable distribution of fresh water, and population gréwth.
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4.4.1 Regional Groundwater Storage and Recovery

The Regional Gyrundwater Storage & Recovery project includes construction of new

infrastructure that consists of chemical treatment equipment, tanks, pumping systems, and
associated pipelines. The major method of this project is more groundwater storage and better
waterr ecovery, which is also known as Aconjunct.i

in wet seasons and years and recover the stored water for use during drought seasons and years.

During a dry time, the qualified stored water will be pumped up fdy dae at a rate of up
to 7.2 million gallons per day, which can serve up to 24,000 homes. This project amplifies and
diversifies the water supply that can also improve the resilience during not only drought seasons

but also natural disastets.

4.4.2 Water Sym Improvement Program

Hetch Hetchy Water System has supported four
years. Starting from 2002, the Water System Improvement Program initiated by San Francisco
Public Utilities Commission (SFPUC) is investedupgrade and improve the Hetch Hetchy

regional and local water systems. This program involves a wide range of 87 projects diverse in
size and complexity: from dams, reservoirs, pipelines, and tunnels to water treatment
infrastructure, pump stations, anater storage tank8.The program helps protect and

strengthen the existing water system to resist natural disasters such as potential earthquakes. The

upgraded water systems ensure the reliable water delivery to residents within one day after
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earthquaké&?* Although for average residents, the monthly cost of water will rise for better water

systems, this program will definitely increase regional resilience in a long run.

As a pioneer city of establishing sustainable water systems, San Francisco is irtipemen
the Local Water Program to conserve local water, use recycled water, and develop local
groundwater. As a part of the Local Water Program, the Westside Enhanced Water Recycling
Project aims to diversify the water resource by establishing a new remyatiedsystem to
support water usage for nalinking purposes. Within the west side of San Francisco, 8 miles of
new recycled water pipelines will convey recycled water to multiple areas for irrigation use. The
840,000gallon underground reservoir and #itoveground recycled water pump station at
Golden Gate Park will also combinedly supply recycled water for park irrig&titinis project
will largely relieve the competition between drinking water and-panable water use. The
recycled water supply will make the area less vulnerable and more resilient during earthquakes

and droughts.

4.5 DECENTRALIZING RENEWABLE ENERGY SYSTEM

Reliance on fossil fuefjenerated energy has irreversibly undermined the ecosystems. Reducing
energy demand, establishing enesgdfjcient buildings and infrastructure, and improving

education and behavior of consuming energy can effectively contribigduoing dependency

on fossil fuel. Moreover, in concern of a resilient future, the transition towards renewable energy

such as solar energy, wind energy, hydropower, and biofuel, is in urgent need. To reduce reliance
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on fossil fuel and to further transdwards renewable energy, revolutionary and resilient energy

systems should be applied.

45.1 Community Power

Community Power is a report by Al Weinrédom the Sierra Club California Energilimate

Committee. The project focuses on analyzing benefits of decentralized generation of energy at
communityscale. A few benefits of the decentralized generation are increasing cost

effectiveness by saving envimmental and transportation cost compared to remote energy
generation | ocation; meeting Californiabds Ren
economic benefits and jobs; minimizing the environmental impact of renewable energy; and

increasing emgy security by avoiding the failure of centralized energy genergtion.

4.5.2 Sunnyvale Community Solar Array Development

The report of Sunnyvale Community Solar Array Development discusses the feasibility of
sharing solar array by multiple users. The repomjgares the major characteristics and
considerations under different regulatory scenario includingosityed community solar plant,

shareholdepwned community solar plant, and thjpdrty owned solar planfTable 4.1.)
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Option Key Characteristics ard Considerations

Option A: Potential service to all ci't
(Model Scenario) City carries signd futialnit z ¢ i t
City-Owned May be difficult to find enc¢

Community Solar Plan

Option B:
ShareholdeiOwned

Community Solar Plan

Option C:
Third-Party Owned

Community Solar Plan; -

Table4.1. Primary options and key characteristics of community solar array development under

i n
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ne
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Ci
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Re

vest ment

guires Government approval
tential service only to pl
ty has reduced financi al

| ar pl ant wdanenfoiutts | oss of
me precedent for model I n
al e

vernment appraddlitiremal ra
cessary to i mpl ement
tential service to all «ci't
ty has minimal financi al I

al abl-beas eud imma d eyl
guires governmentt amproval

different regulatory scenarf.

Another goodexample in Sunnyvale is the application of solar array system on Applied

Materi al so

applying the decentralized renewable energy system. The solar panels are not onlydhgstricte

applied in limited rooftop space, they can also be applied on the ground level and be applied at

much larger scale.

p a rstale sotar eheogy usagéd broademhs gpotegtal locations for
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4.6 EXPLORINGHEALTHY FOODSYSTEM

According to research, 10% of adults in the Bay Area are struggling to find three meals per day
consistently and more than half of all adults in the Bay Area are suffering overweight or®obese.
Foodrelated health problems are a big issue in the Bay Area. The widespread of fast food

restaurants and lack of local grocery stores at community scadetnegv el vy i nf |l uence |

health by cutting off the access to healthy food sources.

4.6.1 Healthy Food Within Reach

The report, Healthy Food within Reach, documented by SPUR digs deep in strategies for
improving agriculture and food systems in the Bay Areardter to make healthy food more
accessible. SPUR claims that the main barriers for people to have healthy food in the Bay Area
including a physical barrier, which hinders people from finding healthy food in their own
communities; economic barrier, which kes good ingredients unaffordable to poor people; and
lack of education on food and heatftrLocal grocery stores in the communities, ldagm

investment on healthy food encouraging programs, collaborative support from interdisciplinary

institutions andrganizations become more and more important.

4.6.2 Veggielution Community Farm

Along with investment in local grocery stores, the establishment of community farm is also a
good way to i mprove food systems. if@idopey ar e t

for a more sustainable food p?f°BheVegdielumom system
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Community Farm located in the Mayfair neighborhood in east San Jose-atihe 6ommunity

farm relies basically on voluntary work and imported irrigation watee. fmost educational

takeaway from this project is the focus on fAc

community activities and | ocal residentsd co
production. The community farm not only provides safe amdtimgfood for local residents but

also enhances community identity by connecting people through the meaningful food production
process. There is a big potential to enlarge the scale of this program by educational

popularization and improvement in manageine

4.7 CLOSING THELOOP OFWASTE MANAGEMENT SYSTEM

The waste treatment and transferring system have always been a big problem due to the rising
population and massive consumption. Closing the loop of waste system is crucial for building a

resilient future irthe Bay Area in terms of sustainable use of resource and preventing pollution.

Waste Management (WM) EarthCasean organization that recycles local organic waste
generated by Bay Area residents to produce compost and mulch to farms, gardens, and
lands@pes. Closing the loop of organic waste helps reduce the carbon footprint associated with
raw farm and landscape materials. The compost and mulch are madedrband yard waste
collected inAlameda County and Marin County. Compost machinery at Redweodlfil
Composting, which receives 450 tons of compost per day, that are placed into windrows can turn
the huge amount of organic waste into compost in about 17 weeks. WM EarthCare also donates
compost and mulch to communities that share the same ectélogice and mission. The
donated materials are usually applied in schools, community gardens, and urban beautification
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program$! These funded programs also educate people about the importance of reusing and

recycling.

4.8 TAKEAWAYS FROM THE TRANSFORMINGSYSTEMS

The transforming resilient systems in the Bay Area are exemplary demonsiradigunde for
marginal suburban developmeWith the successfuhvestment on the transforming systems
listed abovenew hvestmenbnimproving and changing existing soeedological systemis

Bay Area marginal suburban communitiesnsrpising

Theresilient transforming systenmsghlight the importance of community engagement
throughout the process. Thransformingesilient systemare mostly communitgenteredand
part of them are communigriven Wh at 6 s mor e, thereds a balance
connectedness in the resilient systenige systems are independently strong but pieperly

connected to each other bemoreefficient.

4.8.1 Highlighting Community Engagement in SysfBransforming

Many undergoing transforming systems in the Bay Area stregspioetanceof community
engagementt is important becaughe desigated service systems are ultimatetyvinglocal
community membersGovernments, developers, scientists, and desigites and advice are
important. However, only the community members kmo@ast abouthe places they livelt is so
important tosee problems and opportunities from a l@sgect. Thus, mutual education between

community members argtofessionals from mukdlisciplinesis necessarylhe communicating
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and learning process important forfinding outthe mainproblems and inducemerd well as

brainstornng foundationakolutons.

4.8.2 Modularity and Connectedness of the Transforming Systems

Resilientsystems should dadividually strongas well adeconnecing to awide range of
sociatecological systems withotiindering their developmenthe unnecessargonnectedness

of sociatecological systemsayraise the complexity too much aretlucetheresilience of a
systemFor example, Hurricane Katrina in 2005 caused power outages in New Orleans, which
led topollution of the city water supply and lossrafinyotherservice. The power atages also
interrupedthe offer of transportation fuels because most pumps and compressors rely on electric
power®? In this case, we caell the importance of modularity of a systefine decentralizing
process can enhancEe@maunty Paver@pregramasagdodar i t y .
demonstration oflecentralizing the energy system to prevarge scaleenergy outrages during
unexpected disastemglaintaining modularity can help hedggainst dangers of low resilience

caused by oveconnectedness in system structure and funétion.

However, the connectedness between s@&ualogical systemsannot be neglecteBirom a
broader viewthe complexsociatecological systems amore or lesinterrelatel. Changes in
one system may interfere with otheévée need to prevent tlienegative impast on each other
but alsato find the potential of sharinfgnctions For example, theommunity foodsystem
(VeggielutionCommunity Farmcommunityscaled andthe waste management syst@ivivi
EarthCareregiona) cancollaboratan order toclose the loop of food and waste recovery system

more efficiently Separately, these two systemark independenthwvell. Collaborativelythe
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two systers can support each other by providing necessary matg@retgpost and fertilizer).

This combination may greatly promote #ficiency ofclosingthe waste to food cycle.
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Chapter 5SAN EXPLORATWBAVIONG THMEADS
MODEL REBRI LI ENCE RIERA BAY

MARGI NAL SUBUMMWMNI TIOE S

In this chapterthetheory ofi We av i n g TamodeldaResiienaesn Bay Area
Marginal Suburban Communitiesll be applied to Alviso, San Josehichis a marginal
suburban communitpcatedin the South Bay It is vulnerable due to many soeedological
challenges such assing sea level, losing community identity, agehtrificationpressurdrom
adjacent rich area in San Jogéth both great challenges angdportunites Alviso can be a
pilot communityfor demonstrang theoreti@al planning guidelinsthatcanlead Bay Area

marginal suburban communities towards a resilient future.

The theory discusselse materials thaareneeded foweavng a resilient suburban fabric. It
uses Alviso a an example tehowcase the processes of weawamgsilient fabriclt discovers
the firmness and loosenessagtsilient fabricandguides readers to think critically about the

application of the theory.

5.1 WEAVING MATERIALS: THE SIX RESILIENT THREADS

The materiakelectiongor weavng a resilient fabric for marginal suburban communities
important.The materials should strong and flexible in order to resksdth sudden shocks and

gradualstressedn this thesis, | have picked six resilient threads thay beapplied to weawe a
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resilientsuburban fabricThey are 1. ecology threadomposed of natural ecoliocgl system and
built ecologcal system 2. identity threaccomposed o€ulturesystem aneducationsystem 3.
infrastructure threadomposed of built infrastructure system and flexible infrastructure sydtem
transportation threacbomposed of privateehicledomindedtransportation system and public
transportation systerb. land use threadomposed of residential land use, commercial land use,

and industrial land us@nd6. the assistingechnology threadqFigure 5.1.)

Figure 5.1 Theconceptual diagram of weaving resilient suburban fabric by wlsewx resilient

threads.
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