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ABSTRACT: Urban centers worldwide are threatened by earthquakes. How a region is 
affected will depend largely on how effectively it has planned for the coming earthquake. 
The San Francisco Planning and Urban Research Association is conducting a major study 
of what will be required for San Francisco to become an earthquake resilient city. The 
plan is based on establishing clear performance goals for an expected earthquake, 
considering mitigation, emergency response, and rebuilding. The mitigation plan is 
further broken down into existing buildings, new buildings, and lifelines. The paper 
relates these resilient city concepts in a context that is applicable to other cities.  

1 INTRODUCTION 

Urban centers worldwide are threatened by major earthquakes. How a region is affected, and how it 
recovers, depends largely on how it has planned for the coming earthquake. How aggressively has the 
region pursued risk mitigation programs? Are there emergency response plans? And how will it 
rebuild?  

In one scenario - the most likely for most cities at this time - not enough special preparation has been 
done. A few existing buildings were retrofitted by owners voluntarily, and a few others through 
attrition were replaced by newer structures. The newer structures have better seismic performance than 
the older buildings, and very few of these buildings collapse and kill occupants. But many new 
structures are rendered unusable by the quake; some will not be back in service for months, and some 
are not economically repairable and must be demolished. Breaks in water mains mean that many 
buildings are left without water. And the damage to surface rail lines means that trains are unusable. 

The damage has cascading consequences. People are displaced from their homes, companies and 
residents are forced to move out of the area, small businesses fail, and reconstruction demands 
overwhelm the city’s damaged infrastructure. Years later, the city has failed to recover and is no 
longer seen as the center of the region.  

In another scenario - the one advocated here - the city has chosen to invest the time, energy, and 
political and economic capital in becoming a resilient city, that is, a city that can rebound quickly from 
a natural disaster. Performance objectives have been established for buildings and lifelines (power, 
gas, water, communications, and transportation systems). Enough homes have been retrofitted so that 
the vast majority of residents are able to shelter in place. A “Lifelines Council” with influence over the 
preparation of critical services has ensured that the city’s water, gas, electricity, and sewer services are 
strong enough to be back in use within days. Higher performance buildings, defined by a new 
voluntary rating system, perform so well that they quickly become a model for all new housing in the 
region. The entire city is back on its feet within four months. 
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What we do before the disaster determines what happens after the disaster. We cannot control or 
precisely predict what nature will do, but we have it within our power to take steps to make our cities 
more resilient in the face of a major earthquake. The work involves far more than the high-drama 
rescue, fire fighting, and medical response in the moments and days following a disaster. It involves a 
redesign of our buildings and infrastructure systems so that they become capable of surviving the 
kinds of earthquakes likely to occur. 

For the past two years, the San Francisco Planning and Urban Research Association (SPUR)1 has been 
hard at work on its Resilient City Initiative - determining what should be done now so that the city can 
rebound quickly from a major event. The efforts resulted in four major policy papers, presented in the 
Urbanist (Poland, et al., 2009). This paper summarizes the major findings.2 

2 THE RESILIENT CITY 

Resilience is a term used to measure a city’s ability to recover after a disaster. Resilient communities 
have an ability to govern after a disaster has struck. These communities adhere to building standards 
that allow the power, water, and communication networks to begin operating again shortly after a 
disaster and this allows people to stay in their homes, travel to where they need to be, and resume a 
fairly normal living routine within weeks. They are able to return to a new normal within a few years. 
They are resilient communities because such a blow from nature remains a disaster, but does not 
become a catastrophe that defies recovery.  

Defining resilience from a public policy perspective requires that we convey a clear and transparent 
understanding of the hazards and risks we face, expressed in ways that can be commonly understood. 
We need to define the earthquakes we expect, the damage they will cause to the built environment, 
and the effects of that damage on response and recovery.  

To make a compelling argument for public policy change, the focus should be on an earthquake that 
can reasonably be expected to occur once during the useful life of a structure or lifelines system, rather 
than an extreme event. In the SPUR program in San Francisco, this was defined as a scenario 
earthquake of moment magnitude 7.2 on the San Andreas fault near San Francisco. 

Performance goals should be expressed in terms of different response and recovery phases for 
different categories of infrastructure given occurrence of the expected earthquake. SPUR defined the 
response and recovery phases listed in Table 1. 

Declaring the expected seismic performance of structures and systems requires first the adoption of 
terms that are recognizable, consistent with other performance rating systems, and useful in 
establishing policy. SPUR defined categories of the expected performance of buildings and lifeline 
systems in terms of both safety during the earthquake and usability during the response and recovery 
periods that follow. Lifeline performance is further defined in terms of the time allowed to resume 
service. See Table 2. SPUR then used these performance categories and expert engineer judgment to 
define performance targets for buildings and infrastructure, along with an estimate of what 
performance is expected given the current conditions (Table 3). 

Existing buildings, new buildings, and lifelines each present unique challenges and opportunities for 
resilience. The following sections discuss each of these in turn. 

 

 

                                                      
1Established in 1959, SPUR is a San Francisco public-policy think tank. Through research, analysis, public 
education, and advocacy, SPUR promotes good planning and good government. SPUR recently turned its 
attention to developing seismic safety policies related to not only saving lives, but also saving cities from severe 
earthquakes. For more information, go to http://www.spur.org/.  
2The first author was a member of SPUR’s Before the Disaster Task Force. Principal authors of the SPUR policy 
papers on which this paper is based were C. Barkley, D. Bonowitz, S. Karlinsky, J. Maffei, and C. Poland. 
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Table 1. Defining stages of disaster recovery 

                                                      
3Shelter in place is used here to mean that a building is sufficiently intact for people to safely remain during both 
the earthquake itself and subsequent needed repairs, even though the utility systems may not be working. 

Phase Time Frame Condition of the Built Environment 
1 1 to 7 days Initial Response and staging for reconstruction 

 Immediate: Mayor proclaims a local emergency and the City activates its 
Emergency Operations Center. Hospitals, police stations, fire stations, 
and City department operations centers are operational. 

 Within 4 hours: People who leave or return to the city in order to get home are able to do 
so. Lifeline systems that support critical response facilities are 
operational. 

 Within 24 hours: Emergency response workers are able to activate and their operations 
are fully mobilized. Hotels designated to house emergency response 
workers are safe and usable. Shelters are open. All occupied households 
are inspected by their occupants, and less than 5% of all dwelling units 
are found unsafe to be occupied. Residents can shelter in place3, in 
superficially damaged buildings even if utility services are not 
functioning. 

 Within 72 hours: 90% of the utility systems (power, water, wastewater, power, natural 
gas and communication systems) are operational and serving the 
facilities supporting emergency operations and neighborhoods. 90% of 
the major transportation system routes, including Bay crossings and 
airports, are open at least for emergency response. The initial recovery 
and reconstruction efforts will be focused on repairing residences and 
schools to a usable condition, and providing the utilities they need to 
function. Essential City services are fully restored.  

2 30 to 60  days Housing restored – ongoing social needs met 
 Within 30 days All utility systems and transportation routes serving neighborhoods are 

restored to 95% of pre-event service levels, public transportation is 
running at 90% capacity. Public schools are open and in session. 90% of 
the neighborhood businesses are open and serving the workforce. 
Medical provider offices are usable again. 

 Within 60 days Airports are open for general use, public transportation is running at 
95% capacity, minor transportation routes are repaired and reopened. 

3 Several Years Long-term reconstruction 
 Within 4 months Temporary shelters are closed, with all displaced households returned 

home or permanently relocated. 95% percent of the community retail 
services are reopened. 50% of the non-workforce support businesses are 
reopened. 

 Within 3 years All business operations, including all City services not related to 
emergency response or reconstruction, are restored to pre-earthquake 
levels. 
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Table 2.  Performance Measures 

CATEGORY BUILDINGS 

A Safe and Operational. This describes the performance now expected of new 
essential facilities such as hospitals and emergency operations centers. Buildings will 
experience only very minor damage and have energy, water, wastewater, and 
telecommunications systems to back up any disruption to the normal utility services. 

B Safe and usable during repair. This describes performance for buildings that will 
be used to shelter in place and for some emergency operations. These will experience 
damage and disruption to their utility services, but no significant damage to the 
structure. They may be occupied without restriction and are expected to receive a 
green tag4 after the expected earthquake. 

C Safe and usable after repair. This describes the current expectation for new, non-
essential buildings. Buildings may experience significant structural damage that will 
require repairs prior to resuming unrestricted occupancy, and therefore are expected 
to receive a yellow tag5 after the expected earthquake. Time required for repairs will 
vary from four months to three years or more. 

D Safe but not repairable. This level of performance represents the low end of 
acceptability for new, non-essential buildings, and is often used as a performance 
goal for existing buildings undergoing rehabilitation. Buildings may experience 
extensive structural damage and may be near collapse. Even if repair is technically 
feasible, it might not be financially justifiable. Many buildings performing at this 
level are expected to receive a red tag6 after the expected earthquake. 

E Unsafe. Partial or complete collapse. Damage that will likely lead to significant 
casualties in the event of an expected earthquake. These are the “killer” buildings 
that need to be addressed most urgently by new mitigation policies. 

 LIFELINES 
I Resume 100% of service levels within 4 hours. Critical response facilities, 

including evacuation centers and shelters, need to be supported by utility and 
transportation systems. This level of performance requires a combination of well 
built buildings and systems, provisions for making immediate repairs or activating 
back-up systems as needed, and redundancy within the networks that allows troubled 
spots to be isolated.  

II Resume 90% service within 72 hours, 95% within 30 days, and 100% within 
four months. Housing and residential neighborhoods require that utility and 
transportation systems be restored quickly so that these areas can be brought back to 
livable conditions. There is time to make repairs to lightly damaged buildings and 
replace isolated portions of the networks or create alternate paths for bridging around 
the damage. There is time for parts and materials needed for repairs to be imported 
into damaged areas. These systems need to have a higher level of resilience and 
redundancy than the systems that support the rest of the city. 

III Resume 90% service within 72 hours, 95% within 30 days, and 100% within 
three years. The balance of the city needs to have its systems restored as buildings 
are repaired and returned to operation. There is time to repair and replace older 
vulnerable systems. Temporary systems can be installed as needed. Most existing 
lifeline systems will qualify for Category III performance. 

 

                                                      
4Building inspected and deemed safe for occupancy. 
5Building inspected and found to be damaged enough to warrant restricted access. 
6Building inspected and found to be unsafe to occupy.  
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Table 3. Target states of recovery for San Francisco buildings and infrastructure 

 

LIFELINES
Category I: 
100% restored 
in 4 hours
Category II:  
90%/72hrs, 
95%/30days, 
100%/4mos
Category III: 
90%/72hrs, 
95%/30days, 
100%/3yrs
Expected 
current status

TARGET STATES OF 
RECOVERY

BUILDINGS
Category A: 
Safe and 
operational
Category B: 
Safe and usable 
during repairs
Category C: 
Safe and usable 
after repairs
Expected 
current status

Event 
occurs

Phase 1 
Hours 

Phase 2 
Days 

Phase 3 
Months INFRASTRUCTURE CLUSTER FACILITIES 

 4 24 72 30 60 4 36 36+ 

CRITICAL RESPONSE FACILITIES AND SUPPORT SYSTEMS 

Hospitals          

Police and fire stations          

Emergency operations center          

Related utilities          

Roads and ports for emergency          

CalTrain for emergency traffic          

Airport for emergency traffic          

EMERGENCY HOUSING AND SUPPORT SYSTEMS 

95% residence shelter-in-place          

Emergency responder housing          

Public shelters          

90% related utilities          

90% roads, port facilities, and public transit          

90% Muni and BART capacity          

HOUSING AND NEIGHBORHOOD INFRASTRUCTURE 

Essential city service facilities          

Schools          

Medical provider offices          

90% neighborhood retail services          

95% of all utilities          

90% roads and highways          

90% transit          

90% railroads          

Airport for commercial traffic          

95% transit          

COMMUNITY RECOVERY 

All residences repaired, replaced, or relocated          

95% neighborhood retail businesses open          

50% offices and workplaces open          

Non-emergency city service facilities          

All businesses open          

100% utilities          

100% roads and highways          

100% travel          

LIFELINES
Category I: 
100% restored 
in 4 hours
Category II:  
90%/72hrs, 
95%/30days, 
100%/4mos
Category III: 
90%/72hrs, 
95%/30days, 
100%/3yrs
Expected 
current status

TARGET STATES OF 
RECOVERY

BUILDINGS
Category A: 
Safe and 
operational
Category B: 
Safe and usable 
during repairs
Category C: 
Safe and usable 
after repairs
Expected 
current status

Event 
occurs

Phase 1 
Hours 

Phase 2 
Days 

Phase 3 
Months INFRASTRUCTURE CLUSTER FACILITIES 

 4 24 72 30 60 4 36 36+ 

CRITICAL RESPONSE FACILITIES AND SUPPORT SYSTEMS 

Hospitals          

Police and fire stations          

Emergency operations center          

Related utilities          

Roads and ports for emergency          

CalTrain for emergency traffic          

Airport for emergency traffic          

EMERGENCY HOUSING AND SUPPORT SYSTEMS 

95% residence shelter-in-place          

Emergency responder housing          

Public shelters          

90% related utilities          

90% roads, port facilities, and public transit          

90% Muni and BART capacity          

HOUSING AND NEIGHBORHOOD INFRASTRUCTURE 

Essential city service facilities          

Schools          

Medical provider offices          

90% neighborhood retail services          

95% of all utilities          

90% roads and highways          

90% transit          

90% railroads          

Airport for commercial traffic          

95% transit          

COMMUNITY RECOVERY 

All residences repaired, replaced, or relocated          

95% neighborhood retail businesses open          

50% offices and workplaces open          

Non-emergency city service facilities          

All businesses open          

100% utilities          

100% roads and highways          

100% travel           
*The X marks indicate best educated guesses about current recovery times. The shaded areas represent the 
goals for recovery times for buildings and lifelines. Gaps between X marks and shaded boxes represent how far 
we are from meeting resiliency targets. Note: modified from SPUR report. 
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3 EXISTING BUILDINGS 

San Francisco has more than 120,000 buildings (ATC 2005), at least 90 percent of which were erected 
before the adoption of modern building codes in the mid-1970s. Most are considered safe even in large 
earthquakes, but there will be damage. For a Loma Prieta-sized earthquake close to the city, 30,000 
buildings could be damaged beyond repair by shaking and fire (ATC 2005). Even if the number is 
smaller, thousands of buildings will need inspection and clean-up or repairs before being reoccupied. 

Losing a quarter of the existing building stock, even temporarily, is not acceptable. But neither is the 
cost of eliminating all potential losses. For a large earthquake in our lifetime, some damage is 
inevitable. But how much is acceptable? It depends what we are trying to achieve. The first goal of 
earthquake preparedness is to protect lives. But mere survival is not the only goal, especially from a 
citywide perspective. City policy must recognize responsibilities beyond basic safety and even beyond 
a simple reduction of damage. Planning for resilience means preparing our structures, networks, and 
organizations so that expected losses are not disproportionate or catastrophic. 

So which buildings are critical to the resilience of a city? We know what services will be critical to 
earthquake response and recovery. We also know which structure types are most prone to collapse. 
What we need to know for assessing resilience is which structure types the critical services are in, and 
which of those buildings might be safe from collapse but are still not likely to be usable right away. 
Getting this information for existing buildings is a big challenge. To get this information, cities need to 
develop inventories that break out the structure types within each occupancy category. 

Table 4 presents SPUR’s estimate, based partly on inventory and partly on expert engineer judgment, 
of the breakout of building occupancies by structural type and vulnerability. Each city has its own 
peculiar conditions. Some observations about San Francisco’s current building stock include: 

• Despite the strong historic performance of typical wood houses, San Francisco’s residential 
buildings will affect resilience citywide because of the prevalence of soft-story, multi-unit 
buildings and house-over-garage conditions.  

• Retail and commercial spaces exist in nearly every structure type. As a sector, commercial 
occupancies can be affected by the broadest set of potential hazards and might therefore 
present the toughest challenge in terms of crafting simple, effective risk reduction policies.  

• Non-ductile concrete frame buildings probably house every critical occupancy. A more 
complete and reliable inventory will significantly inform any risk reduction program for these 
structures. 

• Nonstructural components include everything from ceilings and windows to boilers and 
plumbing. Their performance is notoriously unpredictable (due to a lack of building code 
provisions in the past and spotty construction quality more recently) and can affect the post-
earthquake usability of almost every occupancy. 

In addition to vulnerable construction, geotechnical conditions such as the potential for landslide or 
liquefaction often affect performance. Though important, these factors are not listed here. 

If building-by-building mitigation is targeted to critical services and structure types, it can effectively 
improve the resilience even for a city with a large population of existing buildings. A key approach is 
to find mitigation strategies that will be feasible on a citywide scale, and to dovetail mitigation plans 
with response and recovery plans. If we are not prepared to mitigate, we must be prepared to respond 
and recover, and if we are not ready to respond and recover, we must take steps to mitigate.  

Mitigation programs are effective when they balance the needs and resources of all stakeholders. A 
mandatory program that no building owner can afford, or that causes enormous short-term disruption 
to achieve a hypothetical long-term result, will accomplish little. On the other hand, programs 
designed for the convenience or benefit of individuals do not often get the job done for the 
community. Political leadership and community willingness must be in sync. Most shortfalls in 
resilience have been a century in the making; they will not be solved in a quick decade with a short list 
of programs. Still, a city needs to get started with policies and initiatives that make sense in the near 
term, with a commitment to stay on the job for a generation to come.  



7 

Table 4. Defining San Francisco vulnerability by occupancy and building type 
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Medical services 12 hrs           

Singe-family residences 24 hrs           

Multi-family residences 24 hrs           

Emergency shelters 24 hrs           

Essential city services 3 days           

Schools 30 days           

Social services 30 days           

Retail 30 days           

Businesses 4 mos           

Critical: The vulnerability is prevalent for 
the occupancy and is likely to hamper 
response and recovery.

Possibly critical: The vulnerability is 
common for the occupancy and could 
affect response and recovery.

Potentially critical: The vulnerability is 
unknown but could be prevalent enough 
to hamper response and recovery.

Not critical: The vulnerability is not 
typically associated with the occupancy or 
critical to its response and recovery.
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First responders 4 hrs           

Medical services 12 hrs           

Singe-family residences 24 hrs           

Multi-family residences 24 hrs           

Emergency shelters 24 hrs           

Essential city services 3 days           

Schools 30 days           

Social services 30 days           

Retail 30 days           

Businesses 4 mos           

Critical: The vulnerability is prevalent for 
the occupancy and is likely to hamper 
response and recovery.

Possibly critical: The vulnerability is 
common for the occupancy and could 
affect response and recovery.

Potentially critical: The vulnerability is 
unknown but could be prevalent enough 
to hamper response and recovery.

Not critical: The vulnerability is not 
typically associated with the occupancy or 
critical to its response and recovery.  

SPUR has prioritized six policy recommendations for near-term mitigation of existing building risks in 
San Francisco. These are: 

1. Mandated retrofit of soft-story, wood frame, multifamily housing. The vulnerable 
buildings need to be identified, and a mitigation program coordinated with citywide resilience 
goals is needed to facilitate the ability to “shelter in place.” SPUR recommends a program of 
mandated retrofits over a feasible compliance period as was done for unreinforced masonry 
buildings. The program should include a full range of financial resources and incentives. 

2. Mandated retrofit or redundancy for designated shelters. Until the housing stock is 
improved, we must be ready in the near term for the effects of significant housing losses.  

3. A mitigation program for essential city services. Essential post-earthquake services are 
those needed to implement a sufficient response and recovery plan. They include certain city 
department operations, and medical and social services. These facilities, if not backed up by 
alternatives, must be capable of Category B performance. 

4. A mitigation program for critical non-ductile concrete buildings. Mitigation starts with 
inventory. We should know how many of these obsolete and dangerous buildings there are, 
what services they house, and what effects their expected performance will have on response 
and recovery. As critical city-owned buildings are identified, steps should be taken to require 
seismic evaluations, and revisions to the building code should trigger evaluations of privately 
owned concrete buildings. 

5. Mandated and triggered retrofit of gas lines and gas-fired equipment. Fire can turn a 
manageable earthquake emergency into catastrophe. Gas providers must determine where 
individual ruptures will do the most damage and where excess flow shutoffs will be effective.  



8 

6. Assessment of the unreinforced masonry program. Retrofits of the unreinforced masonry 
buildings, mandated in San Francisco by a 1992 ordinance, are nearly complete. The main 
past focus has been collapse-prevention; usability after the next earthquake should be 
assessed.  

4 NEW BUILDINGS 

Improving the seismic performance of new buildings (not yet built) is an important part of earthquake 
resilience. While older buildings are more likely to be damaged than new buildings, the cost to retrofit 
older buildings is relatively high compared with the cost of improving seismic safety of new buildings. 
Improving the safety of new structures helps arrest the growth of earthquake threats in a city.  

The level of seismic performance provided by the current building code is not explicitly defined. An 
informed view is that buildings designed by the current code are expected to experience nonstructural 
damage for moderate ground motion, and structural as well as nonstructural damage in a major ground 
motion. These expectations are less ambitious than the targets required for a resilient city. If resilience 
targets are to be met, opportunities to design new buildings for enhanced seismic performance should 
be available and encouraged, rather than only providing the default minimum code performance.  

For ordinary buildings, current building codes promise no better than Category D performance (safe, 
but not repairable) in the expected earthquake. That is, they will be safe but many (though not all) will 
be so damaged they might be unrepairable. To help create a resilient city, SPUR made one long-term 
recommendation and three near-term recommendations: 

1. Establish seismic performance targets for new buildings that allow quick recovery from the 
inevitable strong earthquake. Changing how buildings are designed is an ambitious effort that 
will take proactive long-term efforts and incentives to achieve. Long term. 

2. Make incremental improvements to the building code to achieve cost-effective improvements 
in seismic performance. The types of changes envisioned include things such as better quality 
and reliability in the inspection of fire sprinkler installations and their seismic bracing, and 
increased seismic design forces for elevator rails. Near term. 

3. Declare the expected seismic performance that will be achieved by the current building code, 
and develop code provisions that give options for quantifiably improved seismic performance. 
One way to communicate expected seismic performance, and to advocate for improved 
performance, is to use a certification system that measures the quality of the design and 
construction in relation to how usable or repairable a building will be after an earthquake. 
Near term. 

4. Develop strong incentives to encourage building to higher seismic standards. In parallel with 
the development of building code options for improved seismic performance, the resilient city 
should develop strong incentives to encourage developers to implement higher performance 
standards for buildings. Potential incentives include density bonuses, tax abatement, 
reductions in insurance costs, and the deferred payment of public benefit fees. Near term. 

5 LIFELINES 

Lifelines include utility systems (water, electricity, and natural gas) and transportation systems (public 
transit, ports and airports, and road infrastructure). Lifelines are critical to our ability to recover from 
an earthquake. Loss of water can make it impossible to shelter in place. Natural gas leaks could stoke 
the flames of a massive fire. And bridge failures could prevent effective emergency response.  

For most jurisdictions, seismic performance standards for different lifelines vary widely and are not 
tied to generally applicable public policies for reducing risk or for ensuring community resilience. In 
some cities, sectors have progressed to system-based approaches to assess risk and reduce disruptions 
in the performance of systems and the delivery of services to customers. However, each kind of 
infrastructure faces its own set of risks and each is governed by its own set of codes and standards, 
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leading to non-uniformity among lifelines. Furthermore, there is limited understanding among political 
leaders and the general public of the potential performance of lifelines during an earthquake. 

We recommend the establishment of clear, readily understood performance goals that define 
infrastructure resiliency. Goals for service restoration are summarized in Table 2. 

Categorizing lifelines in a meaningful way requires an assessment of those lifelines that are most 
critical to response and recovery. This categorization may take into account the partial restoration of 
systems necessary to achieve the performance goals, rather than the complete restoration of those 
systems. For example, backup systems may be implemented to restore services to critical facilities 
within the desired time frame, and redundancies or bypasses in areas where ground failure is likely 
would allow for the restoration of services once control of the system has been established. 

To help create the resilient city, SPUR made the following recommendations: 

1. Establish a “Lifelines Council” to provide a mechanism for comprehensive planning across 
sectors. 

2. Work with sectors to conduct a seismic performance audit and establish mitigation priorities.  

3. Require improvements to city-owned and regulated systems necessary to meet performance 
goals. 

4. Require the design and implementation of improvements to the gas distribution system that 
reduce the risk of post-earthquake ignitions.  

5. Establish partnerships with regional, state, and private sector entities to address 
multijurisdictional and regional systems. 

6. Establish a program for communications and outreach to regional, state, federal and private 
sector entities to drive change for those lifelines the city does not control. 

6 CONCLUSION 

Achieving disaster resilience is critical to the survival of a major city. It is not an infeasible goal. 
Success requires a clear understanding of what will happen if we do nothing, and what can happen if 
we take steps to make a city resilient. It will also require an approach that balances the resilience we 
want against what is socially and economically feasible. The outline presented here aims to bring 
clarity and transparency to the problem, and to set the stage for the development of more detailed 
solutions. Such developments can transform a city that is waiting for disaster into one that will be able 
to move forward quickly and effectively after an earthquake, so that after the disaster we do not find 
ourselves wishing we had done more when there was time to do so. 
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