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Abstract
The atmosphere is getting drier at an ex-
ponential rate, and it’s causing wildfires 
like we’ve never seen before. For Califor-
nia the future looks bleak, but the crisis 
has just begun and it’s outcome will 
largely be determined by our perspective 
towards it. Managing a crisis is a process 
of transformation; when one system 
stops working, a new, more adapt-
able one emerges. Transit city offers a 
glimpse of a new system in the form of 
a residential settlement designed for a 
new political era. The project is catalyzed 
by the need to clear the Wildland-Urban 
Interface where homes occupy high fire 
risk zones. The displaced units become 
a starting point for higher density living.  
Transit city experiments with alternative 
urban forms, which result in variety of 
flexible programmatic arrangements for 
to new ways of living. The project is sited 
along a future high speed rail, as a proto-
type for the future of California’s transit 
oriented development. 
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INTRODUCTION

SANTA ROSA, CALIFORNIA, 2017 TUBBS FIRE

We can’t live here anymore
In recent years, an old narrative tropes about California has regained popularity: that ‘Cali-
fornia’s original sin’ was building a civilization on land that readily burns, shakes and slides, 
and one day, it will teach us a lesson.1 The moral is, that we never should have lived here. 
But we do, and we will continue to, so the narrative necessarily pivots from whether to exist 
to how to exist? 

Despite an ethos of progressive ideology, California’s politics towards the built environment 
is defined by reactionary urbanism.  Between 1940 and 2000 nearly 10 million new housing 
units were constructed in California, 80% of which were outside of urban areas. If nothing 
changes, by 2050,  low density land use will grow by 60%, and medium density land use will 
grow by 86%.  This growth roughly corresponds to 12 million acres of displaced wildland 
and working landscapes.2 The wildland–urban interface (WUI) is the area where urban de-
velopment pushes against wildlands; expansion of the WUI poses a number of challenges 
to human and natural communities, including invasive species, loss of wildlife habitat, 
water and air pollution, and increased risk of wildfires. In 2000, 15% of homes in California 
were located in high fire risk areas of the WUI. 

Wildfires are a natural and necessary part of a healthy ecosystem, but they have a disas-
trous effect on human communities. The climate, from short-term, hourly and seasonal 
weather patterns, to decadal variations, plays a significant role in determining wildfires.  
Over the past 40 years, California’s annual wildfire extent increased fivefold.4 Since 2017, 
seven of the ten most disastrous wildfires recorded in the US history occurred in California; 
in 2000, the US spent over $1 billion annually on fire suppression, by 2017 it doubled to $2 
billion.5   This trend is trend is the result of global warming‐driven increases in atmospheric 
aridity. This increased dryness creates more fuel resulting in tinderbox conditions.4  The 
wildfires of 2017-2019 will likely seem relatively mild in the decades to come. According to 
climate models, the increase in atmospheric aridity since the 1800s is projected to double 
by 2060.4  Given the relationship between aridity and wildfire activity, we will see larger and 
more devastating wildfires in the next few decades.

1. Bliss, Laura. “We Are Canceling the California Apocalypse.” CityLab, 5 Nov. 2019, www.citylab.com/
environment/2019/11/california-wildfire-crisis-blackouts-disasters-climate-change/601171/.

2. Theobald, D. M. and Romme, W. H. (2007). Expansion of the US wildland-urban interface. Landscape 
and Urban Planning 83, pp. 340–354

3. Mann, Michael L., et al. “Modeling Residential Development in California from 2000 to 2050: Integrat-
ing Wildfire Risk, Wildland and Agricultural Encroachment.” Land Use Policy, vol. 41, 2014, pp. 438–452.

4. Abatzoglou, John T., et al. “Observed Impacts of Anthropogenic Climate Change on Wildfire in 
California.” AGU Journals, John Wiley & Sons, Ltd, 4 Aug. 2019, agupubs.onlinelibrary.wiley.com/doi/
abs/10.1029/2019EF001210.

5. “Forest Service Wildland Fire Suppression Costs Exceed $2 Billion.” USDA, www.usda.gov/media/
press-releases/2017/09/14/forest-service-wildland-fire-suppression-costs-exceed-2-billion
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If these are the end times, what happens after? 
Crises emerge when a system can no longer be maintained; they force us to answer ques-
tions we didn’t know existed, and in doing so, change the course of business as usual. They 
are the unknown from which new conditions emerge.  We are still in the early stages of the 
climate crisis. Modern society is more dynamic than any previous social order, but its con-
temporary manifestation continues to maintain systemic irrationalities that stabilize the 
present and cancel the future. As institutions fail to respond ethically or efficiently, society 
is left in a fundamental state of vulnerability. This vulnerability is an opportunity for trans-
formation; although we are past pre-crisis prevention we can still determine the course of 
the future. 

The role of design in crisis management is to provide ideas, objects, and frameworks for 
a measured transition. This requires that we understand and address the full scope of 
the problem through a set of sensibilities and practices that are trans-disciplinary, multi-
scalar, and contain broad set of political, social, and ecological ethics. Effective mitigation 
is a global effort shaped by the collective perception of the crisis at large. In viewing it as 
an opportunity, we become more resilient and open to strategies that are adaptable to a 
variety of scenarios.  

“Disaster is sometimes a door back into paradise, the paradise at least in which we are who 
we hope to be, do the work we desire, and are each our sister’s and brother’s keeper”.  
- Rebecca Solnit, A paradise built in hell.  

When risk is shared equitably and responsibly, individual precarity is absorbed by the col-
lective. When we broaden our sphere of survival, we better our chances and the chances 
of a future generations. We know that the shared experience of a disaster creates commu-
nity where there was none before, and while this community is temporary, when disaster 
becomes a semi-permanent state, it endures and becomes the foundation of a new social 
order. Architecture has a reflexive relationship with the social conditions of its context.  In 
the current moment, it is an opportunity to articulate the desires and necessities of this 
new social order. 
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Sonoma

Population 
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Housing Cost
(*COH index)

Area 
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*Cost of Housing index : 100 = US Average. 
(Below 100 means cheaper than the US average. Above 100 means more expensive.)
Data Source:  Office of Housing Economic Oversight via Sperling’s Best Places.

San Francisco Alameda Santa Clara

1

2500.5

1.5

2

1

0.5

1.5

2

500

750

1000

MAJOR CITIES AND RAIL NETWORKSAN FRANCISCO BAY, NORTH

Urban Growth

Since the 1970s, California has been in 
an acute housing crisis. In 2018 it ranked 
49th among States for housing units per 
resident with a unit shortage of 3-4 mil-
lion. The shortage is caused by an imbal-
ance between supply and demand; a re-
sult of strong economic growth creating 
hundreds of thousands of new jobs and 
insufficient construction of new housing 
units. The imbalance is such that in last 
half-decade, in the Bay Area, seven times 
as many jobs were created as housing 
units.  This has driven home prices and 
rents to extremely high levels. In 2017, 
the median price of a home across 
California was more than 2.5 times the 
median in the U.S., and in California’s 
coastal urban areas, the shortages are 
even more dramatic.

In the Bay area, housing development 
has disproportionately expanded in the 
west, east, and south of the bay, due 
access and cost of transportation to 
employment, services, and amenities.  
The Bay Area is a 9-county region with 
over two dozen public transit agencies 
with overlapping service areas. The three 
main commuter rail lines are BART (con-
necting San Francisco to the East Bay), 
Cal train (connecting San Francisco with 
the Peninsula and San Jose), and SMART 
(connecting Marin and Sonoma County). 
The SMART line is the only rapid transit 
service that does not overlap other rapid 
transit lines, as a result it north bay re-
gion is functionally isolated from metro-
politan Bay Area. Expanding the SMART 
rail service would expand economic op-
portunities and access to the North bay, 
and catalyze sustainable, transit-oriented 
development. 
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CAL FIRE RISK ZONESWILDFIRES (DARK RED = 2010-2019, LIGHT RED = 1970-2010)

2019 KINCADE FIRE

Wildfires 
Population growth in California has had 
widespread impacts on ecosystems 
and thus on fire regimes. The Wildland-
Urban-Interface is where structures are 
most vulnerable to wildfires and where 
human-caused fire ignitions are most 
common. More than 2.7 million people 
live in WUI areas designated ‘very high’ 
fire hazard severity zones (CAL Fire). 
Wildfire hazard severity zones are deter-
mined by how much fuel is produced by 
the local ecosystem and the probability 
of ignition due to human and climate 
conditions.  Fire-related public policies 
often protect human life and property 
and preserve ecologically sensitive areas, 
but over the past 70 years, suppression 
of wildfires has significantly increased 
fuels, and in turn the likelihood of severe 
fires. Site specific fuels management 
policies such as fuel breaks, landscape 
scale prescribed burns, thinning can aid 
in fire reduction, but homeowners often 
fail to sufficiently reduce fuel loads on 
their property because they believe the 
government will control fires through 
suppression. 5

In 2017, the Tubbs fire swept through the northern part of Santa Rosa, A city of 175,000 
residents located 50 miles north of San Francisco in Sonoma County.  The Tubbs fire 
destroyed over 5,000 structures and caused an estimated 1.2 billion dollars in economic 
damage. In 2019, the Kincade fire ignited a few miles north of the Tubbs footprint; it trig-
gered a county-wide evacuation, and public safety power shutdowns, that lasted up to 23 
days and impacted 2.8 million residents of the Bay Area.  Fire events, particularly large and 
destructive ones, have the potential to shape public policy, land use, and settlement pat-
terns. Home prices decline significantly following a fire, and even more so in locations that 
have experienced multiple fires. The ‘business as usual’ of a post-fire recovery is to rebuild 
in place with upgraded materials and stricter landscape regulations.  The scale and sever-
ity of the past three fire seasons have shown the limited efficacy of man-made interven-
tions. In the face of increasingly volatile scenarios, the economical solution becomes the 
most risk averse.  In this case, that means removing the fire causing catalysts from high 
severity zones, in other words the humans who live there. 
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San Andreas 

Hayward 
Roger’s Creek

1989 LOMA PRIETA EARTHQUAKE

CALIFORNIA FAULT LINES

BAY AREA FAULT NETWORK

Earthquakes
The Bay Area is bracketed by two major 
faults, the San Andreas, and the Hay-
ward- Rodgers Creek.  In 2014, USGS 
scientists estimated that there is a 76% 
likelihood of a magnitude 7 or greater 
earthquake in Northern California over 
the next 30 years. The 1989 Loma Prieta 
earthquake was a magnitude 6.9 and 
cost an $11.6–12.4 billion (inflation 
adjusted).  In 1980 the state government 
mandated that insurance companies of-
fer earthquake coverage with homeown-
ers’ policies. In 1994 a 6.4 magnitude 
earthquake hit Northern Los Angeles and 
caused 20$ billion (infl. adj.) in residential 
property loss insurance company.  After 
this, insurance companies either inflated 
prices or stopped offering earthquake 
policies. As a result, 90 percent of Califor-
nia homeowners do not have earthquake 
insurance. One-fifth of the nation’s mort-
gage debt is held in California. Federally 
backed mortgage giants Fannie Mae and 
Freddie Mac have uninsured earthquake 
exposure of more than $200 billion.

The largest recorded earthquake in the 
Bay Area was a 7.8 magnitude in 1906. 
At the time, only 650,000 people lived in 
the Bay Area, and the quake and subse-
quent fires left 225,000 residents home-
less and killed 3,000 people. Today, the 
Bay Area population is nearly 8 million 
people. In ‘A Paradise Built in Hell,’ Rebec-
ca Solnit details the incredible communi-
ties that emerged in the aftermath of the 
1906 earthquake, arguing that “disasters 
open up societies to change, accelerate 
change that was under way, or break 
the hold of whatever was preventing 
change.”  Considering the inevitability 
of a major seismic event, there are two 
simultaneous paths forward: mitigation 
and recovery.  
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BAY AREA FOOTHILLS CALIFORNIA ECOLOGICAL ZONES 

SONOMA VALLEY VINEYARDS

SONOMA HIGHLANDS 2017

Sonoma 
Sonoma County is the northernmost county in the Bay Area.  It is located in the Califor-
nia Foothills; which are comprised of are low mountains (highlands), irregular plains, and 
narrow valleys.  They are populated with chaparral and oak woodlands, grasslands in low 
elevations, and patches of pine at high elevations. The valleys are home to several major 
agricultural centers, including the Bay Area wine country.  The largest wine producing 
region in the Bay Area is Sonoma Valley, with over 350 wineries attracting more than 8 
million tourists and $1 billion in revenue annually.   In Northern California, the highlands 
have a high risk of wildfires due to the climate, vegetation, and urban growth. Hot and dry 
summers extend through late autumn and turn the vegetation into an abundant fuel source 
for wildfires fueled by strong seasonal winds (the Diablo Winds). In 2019, almost the entire 
county was evacuated in response to the rapid growth and speed of the Kincade fire.  
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Santa Rosa
The largest city in Sonoma County is Santa Rosa, (pop: 175,000). Santa Rosa is Located 50 
miles north of San Francisco along the US Highway 101 corridor and the SMART rail. The 
median home cost in Santa Rosa is $580,000 compared to $1.3 million in San Francisco.  
Santa Rosa is situated at the intersection of the valley and highlands, bracketed by agri-
cultural land in the valley to the west, and wildlands in the foothills to the east. For over 
50 years, the city has gradually annexed large areas of agricultural land and the Wildland 
Urban Interface for low density housing. The majority of the annexations happened after 
1990. In 2017 Santa Rosa lost 5% of its housing stock during the Tubbs fire, and has over 
9,000 structures in the fire risk zone. Currently, the city government began reviewing pro-
posals for revise the town master plan in response to rising home costs, projected popula-
tion growth, and growing wildfire risk.  

post 1990

1976 - 1990

1961 - 1975

1946 - 1960

pre 1945

Year built

> 3,000 psm

1500 - 3000 psm

1250 - 1500 psm

1000 - 1250 psm

< 1000 psm

population density

LAND USE MAP

YEAR BUILT POPULATION DENSITY 

FIRE RISK ZONES

POST-TUBB’S FIRE 017

 Housing stock
 
 A. 95403
  1970s, $270 k 
 2 bdrm, 840 SQ FT

 B. West End
 1990s, $480 k
 3bdrm, 1,340 SQ FT

 
 C. Corby / Beachwood
  1990s, $430 k
 4bdrm,  1,280 SQ FT

 D. South Park
  1940s,  $400 -$600 k
 1 - 4 bd, 1 - 2,000 SQ FT

 E.  Burbank Gardens
 1880 - 1960, $400 - $500k
 1- 4 bdrm, 1,000 - 2,000 SQ FT
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HISTORIC AERIAL, SANTA ROSA

SITE: STRATEGIC DIAGRAM

EXISTING URBAN FOOTPRINT CLUSTER ZONES PROPOSED FOOTPRINT + CLUSTER ZONES

SITE : STRATEGIC MAP

Retreat and Cluster
Santa Rosa has upwards of 9,000 units in the urban wild interface.  These homes are 
almost exclusively single family residential units. Confronted with the growing risk of large 
scale wildfires, the only viable solution is to retreat from the Urban Wild Interface entirely.  
This not only reduces the potential economic and material loss, but also reduces the 
likelihood of a fire igniting in the first place; fewer homes means fewer power lines, which 
means fewer wildfires.  Clustering is the logical counterpart to retreat.  It involves relocat-
ing displaced units within a fixed urban footprint, increasing density, in turn provides socio-
economic and ecological benefits through shared amenities and economies of scale.  The 
removal and relocation of these 9,000 units is phased over a 30 year period, at a rate which 
accounts for projected population growth.
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25 % of units in WUI replaced 50 % replaced
High-speed rail phase 1 compete 

(Santa Rosa to Marin)

75 % WUI units replaced
High-speed rail phase 2 complete

(Santa Rosa to San Francisco / East Bay)

100% WUI units replaced
High-speed rail phase 3 to portland

100% WUI units replaced
 + 2,000 additional units

High-speed rail phase 3 to Seattle

PHASING DIAGRAM: 2020

SMART rail

hwy 101

hwy 12

PHASING DIAGRAM: 2025 PHASING DIAGRAM: 2030

PHASING DIAGRAM: 2035 PHASING DIAGRAM: 2040 PHASING DIAGRAM: 2045
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Garden City 

The Search Space is a recursive, form finding process that relies on two sets of rules: 
internal (abstract) rules, and external (contextual) rules. The first set of rules, are explicit, 
geometric, and generate matrices of orthogonal forms that vary in height, length and width. 
These matrices, and the rules that define them, are then selected and refined through a 
second set of rules that are predetermined to address an existing or desired urban context 
(programmatic, economic, political and ecological conditions). Variation, selection, and 
aggregation informs a set of geometric forms that define a desired urban conditions. The 
forms operate as guidelines or zoning codes for the subsequent tactical design phases. 
This design process moves from the general to the particular through a recursive process 
where selections are continually evaluated, tested, and revised.  The outcome is not a fixed, 
ideal composition, but rather, a system that can adapt to a variety of possible futures. 

ZONES: FIGURE GROUND

Search Space

The Search Space is a recursive, form finding process that relies on two sets of rules: 
internal (abstract) rules, and external (contextual) rules. The first set of rules, are explicit, 
geometric, and generate matrices of orthogonal forms that vary in height, length and width. 
These matrices, and the rules that define them, are then selected and refined through a 
second set of rules that are predetermined to address an existing or desired urban context 
(programmatic, economic, political and ecological conditions). Variation, selection, and 
aggregation informs a set of geometric forms that define a desired urban conditions. The 
forms operate as guidelines or zoning codes for the subsequent tactical design phases. 
This design process moves from the general to the particular through a recursive process 
where selections are continually evaluated, tested, and revised.  The outcome is not a fixed, 
ideal composition, but rather, a system that can adapt to a variety of possible futures. 

GARDEN CITY ZONE: FIGURE GROUND

BASE FORMS TEST AGGREGATIONS

SLAB

PODIUM

TOWER

PRISM

SET 01

Bar (x2) Bar (x3) + prism Bar (x3)+ tower 

Bar (02, 03) + podium (01) Bar (x2) + podium + prism Bar (x2) + podium + tower

Bar (x2) + podium Bar (x2) + podium + prism Bar (x2) + podium + tower

SET 02

SET 03

BLOCKS (X01)

Bar (x2)
Low density residential

Bar (x2)  + podium + prism
Low density residential, 
Commercial and institutional

Bar (x3)
Medium density residential

Bar (x2)  + podium + prism
Low density residential, 
Commercial and institutional

Bar (x3)  + tower
High density residential

Bar (x3)  + prism
Medium density residential and

Institutional

Bar (x3)  + tower + podium
High density residential and 
Commercial

Bar (x2)  + podium
Low density residential and c
Commercial

Bar (x2)  + tower +podium
High density residential and 
commercial

Bar (x2)  + podium
Low density residential and 
Commercial
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AGGREGATES (X6)

High Density 

Medium Density 

Low Density

COMPOSITES (6X6) GARDEN CITY 2020

GARDEN CITY: 2045
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ZONES: FIGURE GROUND TRANSIT CITY ZONE: FIGURE GROUND

SLAB

PODIUM

TOWER

PRISM

BASE FORMS TEST AGGREGATIONS BLOCKS (X1)

TRANSIT CITY 2045TRANSIT CITY 2020

Slab + Podium + Shed
FAR = 3
Average Units =160  
Institutional  + Residential + Commercial 

Slab + Podium
FAR = 2.5
Average Units = 120
Residential + Commercial 

Slab + Tower + podium
FAR = 4.5
Average Units = 250
Institutional + Residential + Commercial 

Slab + Tower +Shed + Podium
FAR = 4.5
Average Units =250
Institutional + Residential + Commercial 

Slab + Tower + podium
FAR = 4.5
Average Units = 250
Institutional + Residential + Commercial 

Slab + Podium + Shed
FAR = 3
Average Units =160  
Institutional  + Residential + Commercial 

Slab + Podium
FAR = 2.5
Average Units = 120
Residential + Commercial 

Slab + Tower +Shed + Podium
FAR = 4.5
Average Units =250
Institutional + Residential + Commercial 

Transit City 
The Transit City connects to local and regional metropolitan centers via a high speed rail. 
it replaces low density enclaves, with high density blocks built from four base forms; slabs, 
sheds, podiums, and towers. The slabs and towers are residential, the podiums are com-
mercial, and the sheds are public and institutional.  The towers, at 40 stories tall introduce 
a radical departure from the existing residential typology. They provide an interface with 
the surrounding landscape through unimpeded views while reducing the urban ecological 
footprint. The sheds provide a network of social infrastructure and the podiums provide 
commercial space as storage for energy infrastructure (solar storage). The base forms 
are aggregated into sets that are either open units with a positive relationship to adjacent 
blocks, or autonomous units that merge at the podium level.  These blocks are aggregated 
into strips and composite forms and distributed adjacent to the rail line. 
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Seismic CLT
Rapidly increasing rates of urbanization in high seismic regions around the world, make re-
search into sustainable and cost-effective building systems with high seismic performance 
necessary. Cross Laminated Timber (CLT) is an engineered wood based material which is 
gaining popularity as a suitable alternative for tall building construction.  It is both robust-
ness and has a high  fire performance, however, the traditional CLT platform shear wall 
lateral system is susceptible to damage at their connections during strong earthquakes. 
One potentially solutions to avoid connection damage during earthquakes is to implement 
inter-story isolation system. This system shifts lateral displacement and increases damp-
ing. It has been used in both steel and concrete structures but not yet in any wood build-
ings. CLT enables the construction of tall wood buildings that can fully utilize the benefit of 
inter-story isolation. 

Ground Motion

Steel Saucers

Section of a Triple Friction 
Pendulum Isolator

Standard Foundation Base Isolator Interstory Isolator

Open <-> Autonomous
Medium <-> High 

Open <- Autonomous -> Open
High <- Medium ->  High 

PAIRS (X2)

Medium Density: Introverted - Open

High density: Extroverted-OpenMedium Density : Introverted-Closed

Low Density: Introverted Closed

Medium Density: Extroverted - Closed

High Density: Introverted-Open

COMPOSITE

LINES (X6)
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2025

2030

2035

2040

2045

2050

GROUND PLAN: 2045

Phase 01
(2020 -2030)

Development of the Transit City begins 
in two under used industrial and com-
mercial zones, to the Northwest and 
Southeast of the SMART North Santa 
Rosa Rail stop. First podiums and sheds 
provide public and commercial for the 
subsequent residential towers and slabs. 
Housing built in the first two zones 
replace units cleared adjacent to the rail 
stop in 2030

Phase 02
(2030 -2040)

Development continues around the Rail 
Stop, which is converted to a high speed 
commuter rail by 2030. New housing 
is built faster than residential land is 
cleared, accommodating displaced units 
from both the immediate area and those 
removed from the fire risk zone. The 
increased density clears the previously 
residential landscape for agriculture and 
community use.  

Phase 02
(2030 -2040)

As density concentrates adjacent to the 
rail line, the landscape at the perimeter of 
the development is cleared for Vineyard 
cultivation. This serves a dual purpose, 
contributing to the local economy, and 
providing a fire break that surrounds the 
entire development.  Landscape closer 
to the center of the development is 
adapted for a variety of recreational and 
functional uses.  
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Conclusion 
For the past half century, a hesitation to exceed what is known and manageable in the built 
environment has left a deficit of design interventions that adequately address 21st century 
problems. Now, we are faced with more than we know and more than we can manage. 
The coming decades will require a nuanced and complex urban approach that relies on 
the interdependency between top down (strategies) and bottom up (tactics) approaches.  
Architecture has the unique ability to challenge the way we live and the patterns we inhabit, 
by engaging with the uncertain conditions of late modernity it can provide a glimpse at the 
society to come. The ambition of this project is to spark a dialogue, to articulate a method, 
and to make visible an alternative reality.  This project is a piece of the larger agenda for 
designing an inhabitable world. By bringing formerly unreasonable notions into the open 
we can exit our current state of organized irresponsibility and begin to imagine life after the  
apocalypse.  

“A comprehensive Utopia may 

be out of reach, but the effort to 

realize it shapes the world for the 

better all the same”

 - Rebecca Solnit

GROUND PLAN: 2035 INTERIOR PERSPECTIVE
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RENDER : NORTH
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RENDER : SOUTH-EAST
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RENDER : AERIAL
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