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Why Care About Community Resilience?
“Plannina is best done in advance..”
* THE SIMPUFIED PLAIWWG PWCESs l
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Oops - 400 ppm. Oh my!

Concentrations of Greenhouse Gases from 0 to 2005
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CALIFORNIA AREA
EARTHQUAKE PROBABILITY

More than 99%

probability in the next 30 years for one
or more magnitude 6.7 or greater quake
capable of causing extensive damage
and loss of life. The map shows the
distribution throughout the State of the
likelihood of having a nearby earth-
quake rupture (within 3 or 4 miles).
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30-Year Earthquake Probability
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Boundary used in this study
between northern and
southern California

Regional
30-year
earthquake
probabilities
IS 1T 1
" an Francisco Los Angeles
Magnitude region*® region
6.7 63% 67%
: Northern Southern
L luiiel: California**  California
6.7 93% 97%
7 68% 82%
75 15%  31% i
8 2% 3%
*Probabilities from UCERF for the San Francisco region are nearly 0 200 MILES
identical to the previous results from WGCEP 2003. I T ! T J
**These probabilities do not include the Cascadia Subduction Zone 0 200 KILOMETERS
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San Francisco Bay
Region has a 63%
probability of 1 or
more M6.7 or greater
earthquake in next 30
years

With 7 major fault
zones, the entire
region is subject to
strong shaking



Community Resilience for Planners

So aP]Dar‘er:Ltlg, changing to energy-
efficient, lightbulbe WASN'T enoug_h./

TS T

R

Proactive Themes:

Identity critical issues

Assess threats and vulnerabilities

Address through existing planning processes

Integrate climate and earthquake resilience into our work
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Question 1: How might we begin to
think about defining a community
resilience vision? What are the
desired outcomes?
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~ Risk, Resilience and Recovery Thinking Must
Consider All Societal Dimensions

< 2
o& §" Physical and Ecologic O{p oo

s %
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(Source: Laurie Johnson 2011)
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Before the Disaster

WHEN IS A |

=19} LDlN G | SAFE | Defining what cities
NOUGH?, . .. need from their

seismic mitigation

policies

The Resment City

Part 1: Before the disaster * S P U R
BAPDA - May 31, 2013 9



What is seismic resilience?

Seismic resilience is the ability of the city to:
- contain the effects of earthquakes

° carry out recovery activities in ways that
minimize social disruption

- rebuild in ways that mitigate the effects of
future earthquakes

BAPDA - May 31, 2013




TARGET STATES OF RECOVERY FOR SAN FRANCISCO'S BUILDINGS AND INFRASTRUCTURE

INFRASTRUCTURE
CLUSTER FACILITIES

Event

Phase 1
Hours

Phase 2
Dianys

Phase 3
Months

24

72

30

60

36

36+

CRITICAL RESPONSE FACILITIES
AND SUPPORT SYSTEMS

Hospitals

Police and fire stations

Emergency Operations Center

Related utilities

Roads and ports for emergsncy

CalTrain for emergency traffic

Alrport for emergency traffic

A X

EMERGENCY HOUSING AND
SUPPORT SYSTEMS

95% residence shelter-in-placs

Emergency responder housing

Public shelters

90% related utilities

0% moads, port facilities
and public transit

TARGET STATES OF RECOVERY

Perfar-
mance
Measune

SO Muni and BART capacity

HOUSING AND NEIGEORHOOD
INFRASTRUCTURE

Eszsantial city servics facilities

Schools

Medical provider offices

90%% reighborhood retail services

25% of all utilities

D0% roads and highnways

S0% transit

20% railroads

Alrport for commercial traffic

95% transit

COMMUNITY RECOVERY

All residences repaired,
replaced or relocated

95% neighboorhood retail
businesses open

50% offices and workplaces open

MNon-emergency city service facilities

All businesses open

100%e utilities

1% roads and highway's

120 travel

Sourcs: 5PUR analvsis
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Dascription of usability
attar HIFBIHB’ evant

BUILDINGS  LIFELINES
Category A:

Sake and

operational

Category B:  100% restorad
Sake and wsable In 4 hours
during repairs

Category . 100% restarsd
Sate and wEable In 4 months
after moderate

repalrs

Expectad curment status

$¢SPUR

SAN FRANCISCO
PLANNING + URBAN RESEARCH
ASSOCIATION
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Adapting to Rising Tides




Adapting to Rising Tides

Communities and assets with low
vulnerability are generally more resilient

Assets with higher sensitivity and low adapftive
capacity are more suscepfible to impacts, and
therefore have an overall higher vulnerability.

-  Vulnerability +

ADAPT)\,
E
CAPACHTY

Emry

BAPDA - May 31, 2013 13




Exposure

The extent to which an
asset experiences a specific
climate impact, e.g.,
frequent flooding,
permanent inundation,
elevated groundwater
levels or salinity.

BAPDA - May 31,8461



Sensitivity

The degree to which an
asset is adversely
impaired by a climate
impact.

In this example two e “‘ ' '"lﬁl
walls of different B e

material withstand the il ey

impact of a flood very e 5 ‘
differently. ‘

"’4 t{
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Adaptive Capacity

The ability of an asset /<
to accommodate or G
adjust to a climate \
impact and maintain its

primary functions.

In this example a
structure equipped
with a pump can
maintain functionality
despite an increase in
water levels.

BAPDA - May 31, 2013




Adapting to Rising Tides

Economy

SCOPE &
ORGANIZE

+ Identify
planning
partners and
stakeholders,
and get buy-in

+ Build planning
team

+ Convene stake-
holder working

group

+ Review climate
change
impacts

» Define
planning
area and asset
categories

BAPDA - May 31, 2013

Social Equity

ASSESS

Select local .
climate
projections

Conduct asset
inventory

Evaluate assets’
climate change -
vulnerability

and risk

Define and 3
prioritize
planning issues

Governance

Environment

Establish
resiliency goals

Identify adap-
tation strategies
and implemen-
fation options

Evaluate and
prioritize adap-
tation strategies

Prepare
response plan
or infegrate
strategies intfo
other plans

Create
implementation
and monitoring
work plan

IMPLEMENT
& MONITOR

Implement high
priority actions

Uftilize plans to
seek funding

Track progress
and evaluate
effectiveness

Communicate
accomplish-
ments

Assess new
impacts
information

Revise priorities
and strategies
as needed

17



Seize opportunities to include
resilience planning in your
communities’ planning
documents

BAPDA - May 31, 2013 18
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Question 2: How do we translate
resilience thinking into land use
planning policy and practice?

BAPDA - May 31, 2013 19



“The ability to indentity
opportunities and innovate new
processes requires that every
internal stakeholder understand
sustainability and practice it.”

-Network for Business Sustainability report

BAPDA - May 31, 2013
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Inter-departmental

Sustainability Working Group

Tasked with improving Berkeley’s environmental
sustainability performance.

Advise on existing/planned projects/programs
Develop staff training on sustainability

Include sustainability section on council reports
Incorporate sustainability into dept. work plans

Adopt sustainability performance metrics

BAPDA - May 31, 2013 21



Adapting to Rising Tides

SCOPE &
ORGANIZE

* Review climate
change
impacts

Identity
stakeholders
& get buy-in

Biological
Planning

* Build
working
group &
subcommittees

Identity
planning
area

Implementation

Figure 1. The Elements of Strategic Habitat
Conservation.

Gather Relevant
Information

Develop An

Appropriate Plan

Implement
The Plan

Update The Plan

BAPDA - May 31, 2013

IMPLEMENT

ASSESS & MONITOR

* Refine impacts « Establish * Implement
assessment & vision & high priority
conduct asset resiliency actions
fyeonicty i + Utilize plans to

« Conduct * Identify. seek funding
vulnerability evaluate &
assessment prioritize + Track progress

adoptation & evaluate

« Conduct risk strategies effectiveness
assessment

« Create * Assess new

» Prioritize response plan impacts
planning or infegrate information
1Ssuss strategies info e

ofher plans strategies &

+ Create plan & priorities as
schedule for needed
implementing
& monitoring

B
g |

Implement Stakeholder Develop & Analyze
& Enforce Participation 1 Future
Spatial Plan & Scenarios
| ;

Develop Spatial Plan

* Identify alternatives.

* Evaluate

* Approve plan

¢EEDBACK

£
§
:
%

CRITICAL FACTORS AND INPUTS

INITIATE

MONITOR/
REVIEW

Reglonal Viston and Goals

‘I

Alternative Improvement Strategles )
Operations CGapital

v v

Evaluation & Prioritization )
of Strategles

Development of Transportation |
Plan (LRP) J

Development of Transportation |
Improvement Programs (S'TIP) |

Project Development
System Operations (Implementation)

Monitor System Performance (Data)

SLNdNI ONY SHOLOV TVOILIND

¥dvgagadd
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Adapting to Rising Tides

Scope & Organize

« Set Resilience Goals

« Select Climate Change Impacts
 Choose Project Area

» Identify Sectors, Services, Asset
 Invite Stakeholders

Assess

- Existing Conditions and Stressors
* Vulnerability and Risks
 Define and Organize Key Issues

Plan

 Review/Refine Resilience Goals
* Develop Adaptation Response
BAPDA - May 31, 2013 G Select and Apply Evaluation Criteria




Adapting to Rising Tides

Regional to Local Scale
Appropriate for certain vulnerabilities and risks,
e.g., systemic, information or policy issues

Neighborhood Scale

Appropriate for cross-cutting vulnerabilities
that require understanding relationships
among assets that can affect function

Asset-Specific Scale

Appropriate for asset owners and

managers in addressing specific
vulnerabilities within their control

BAPDA - May 31, 2013
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Adapting to Rising Tides _

= ART local scale responses highlight key issues in
the project area

» Adequate for certain vulnerabilities - systemic
issues or policy development

= Demonstrates at the local scale some strategies are
too general

= Serves as a starting point for specific strategies

«3



on SOI id Grou nd Emphasis on Local

Government (Pre- and Post-
Disaster)

Al 7 " [.  Planning Process
LA it =% II. Multiple Hazards

Regulatory Issues
IV. Financing
V. Information




Differ trategies for Diff
ypes of Disaster Events

Geographic [ ow Impact Event High Impact Event
Scale
Site Likely to rebuild according to Replan, if damage extends across many
existing plans and codes sites or has substantial hazards
Neighborhood Likely to rebuild according to Replan, if damage extends across many
current plans and codes sites or has substantial hazards
City Likely to replan a few areas Likely to replan various areas based on
based on damage, substantial damage, substantial hazards, economic
hazards, economic factors, factors, potential for making
potential for making improvements.
improvements. May upgrade local infrastructure.
May upgrade local Greater likelihood of replanning than
infrastructure. under low impact event
Lower likelihood of replanning
than high impact event

Source: Adopted from Ken Topping, draft Planning for Post-Disaster Recovery Guidebook
- Next Generation, American Planning Association, currently under development S P U R
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Planning Strategies for Multi-hazard Areas

Developed Areas |Un-developed Areas |Under-developed
Areas

Strategies for rebuilding Rely on planning toolkitand Focus on incentives,

more resiliently post- strengthen it (CEQA, safety = redevelopment efforts,
disaster element, multi-hazard and ensuring caution
* Widen roads in analysis of areas where you around the equity
Oakland hills might want to reduce issues
following a fire development potential)
 Buyout property when ¢ Wetlands (liquefaction,
>50% damaged flood and sea level rise)

BAPDA - May 31, 2013 28



Question 3: What existin
information and tools should local
planners check out?

BAPDA - May 31, 2013 29



Adapting to Rising Tides

ART Project
www.adaptingtorisingtides.org

A\

Adapting to Rising Tides

AN
i -‘ ABOUT US THE PROJECT WORKING GROUP NEWS & EVENTS PROJECT REPORTS

Now Avallable: Vulnerability and Risk Assessment Report
Photo credk: BCOC

oae

Welcome!

es — the ART Project —is a

Adapting 1o Rising
coliaborative planning effort to heip San Francisco

Bay Area communities adapt 1 rising sea levels
Led by the Sa Bay Conservation and

Deveiopment Commission and the National
Oceanic and Atmospheric Administration Coastal

Services Center, the ART Project has engaged

local, regional, state and federal agencies and
organizations, as well as non-profit and peivate

assocatons. Together, they are working towards

goal of ng the Bay Area’s

preparedness and resiience to sea level rise and
storm events while protecting critical scosystem and

community services.

BAPDA - May 31, 2013

A8apTng 1o Rising Tades Metrics Exabuation Werksheet

Avwst Catogory: Cormaminsted Lands

yerivat | franiomt | 9 gon somma? | g0n typu?

ancatges

G TO RISING TIDES WHITE PAPER
JUNE 2012

ERABILITY
R EQUITY IN

e Adapeng 33 Fng e prorect « szecong hew 143 lovel rion 308 2o evares w #Pect hcreiee Ind Commnty

Setarrarung viinarsiiey and ruk

Local Camate Projections: $00 Level Rise and Stoem Events

Planning Process

The "ASSESS” Step of the Adaptatio
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Adapting to Rising Tides Survey

1. Background Questions

Thank you for taking the time 1o complete the Adapting to Rising Tides (ART) Vuinerabilty & Risk Assessment Survey.
The purpose of this survey is to get your best professional judgments of how sea level rise and storm event impacts wil
afiiect the services, faciities and systems that you plan for, operate and/or manage. The survey has 4 sections.

'BACKGROUND information about your area of expartiss, and the sarvics, facility or system that you wish o address in

VULNERABILITY consisting of 3 , sensitviy, and
does not have questions, rather it has i that will help guide your
fivity and adaptive capacity are

The exposurs part
Jbout impacts.

RISK ASSESSMENT consisting of questions about the consequence. or magnitude of effect, on social, economic,
environmental and goverance systems.

EQUITY secion with questions about squity issues in the ART subregion that relate to sea level ise and storm event
impacts.

To assist you in completing the survey. ART staff formation at (insert URL].
Materials include:

- Draft Existing Conditions and Stressors Report for the Assats in the ART Subragion

- Sea Level Rise and Storm Event Exposure Maps for the ART Subregion

- Background information about the shoraling analysis and exposure maps

- Project climate impact statemants.

- A PDF version of this survey for prining

Your responses to the folowing urvey ara confidental. BCDC and ART project partners pariners will not direetly quote
any of your information without your explict consent

1.What is your name?

*2, or ization do you work for?

*3. What department, section or unit do you work for within your agency or organiz:

4. What s your job title?

30




Adapting to Rising Tides

Digital Coast

www.csc.noaa.gov/digitalcoast/

) DIGITAL COAST

NOAA COASTAL SERVICES CENTER Home About Data

Sea Level Rise and Coastal Flooding Impacts Viewer

NOAA Coastal Services Center
In Action Support Get It Now

OVERVIEW

Tools for Coastal Climate
Adaptation Planning

connect.natureserve.org/toolkit/ebm-tool-
network/climate-adaptation-planning-tools

Search

NatureServe pofia

Home | About Us |Projects |Visit Local Programs |Get Data |Products & Services |Publications |Support Us

blications
Home

Being able to visualize potential impacts from

sea level rise is a powerful teaching and
planning tool, and the Sea Level Rise Viewer
brings this capability to coastal communities. A
slider bar is used to show how various levels of
sea level rise will impact coastal communities.
Additional coastal counties will be added in the
near future. Maps are not available for Alaska
due to elevation data accuracy and vertical
datum transformation gaps.

Acknowledgments

The NOAA Coastal Services Center would like to

acknowledge those organizations that provided direct content used in this tool or feedback, ideas, and reviews over the
course of the tool's development. Specifically the Center would like to acknowledge the following groups.

View First Time Tips Video @

BAPDA - May 31, 2013

Member Program
Publicati ¢ EBM Tools Network - Tools for Coastal Climate
Publications Adaptation Planning

NatureServe Technical

R
giorte AliGiit the Gulde

Peer Reviewed Articles

and Partner The purpose of Tools for Coastal Climate Adaptation Planning is to Downloads

Publications provide the information necessary for coastal natural resource
managers and community planners to select appropriate tools for their Tools for Coastal Climate
projects. This guide focuses on spatially explicit solutions for climate- ;';"ge"";:"":’;g:,':fo:i"’s’:”
related planning. It provides detailed information on a set of key tools with Ecosystem-Based
that either alone or used in conjunction with other tools can facilitate Climate Planning
multi-_sector cl_imate adaptation planning (i.e. climate adaptation Waitch racacding of
planning that incorporates elements of ecosystem health and social pre-release webinar
wellbeing) and describes the utility and role of tools in relevant
planning processes. Download slides from

pre-release webinar

This guide is targeted at
PR TP PRTTRCORE  Dractitioners and decision
A Guide for Selectin [ makers involved in coastal
€ . LBl zone management, natural resource management,
protected area and habitat management, watershed
management, conservation, and local planning in the
coastal United States including the Great Lakes. The
information and tools in this guide are also highly
applicable to many inland and international regions.

Support Us « Contact Us « Feedback « Site Map « Credits « Privacy Policy « América Latina y el Caribe
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/ e Resources

Guidance

CALIFORNIA

ADAPTATION
PLANNING GUIDE

California Emergency Management Agency | Hazard Mitigation Portal

co|-0dgp1- MyHazards

Helping reduce your risks from natural disasters

PLA\ STATE OF CALIFORNIA
General Plan
é‘cl)?,l’i Guielines

Funding

FUNDING| -

GOVERNOR'S OFFICE OF PLANNING AND RESEARCH W I ZO r

BAPDA - May 31, 2013 32
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American Planning Association Resources

(www.planning.org

(—“’

Integrating Best Practices into Planning

APA Planning Advisory Service, Report
Number 560

About APA Membership Events Education

American Planning Association Mak

Post-Disaster Recovery

Recovery News

Symposium

Project Rationale
Bibliography

Literature & Resources
Case Studies

Model Recovery Ordinance

Outreach

y & :
- Sy "
n it 3

N

Resources Jobs & Practice

Search

. > -

Planning for Post-Disaster Recovery:

Next Generation

* A late-season Hurricane Sandy slams into the New Jersey
shore, colliding with a winter storm to produce high-tide
storm surges in Manhattan and Atlantic City, a blizzard in
West Virginia, and massive power outages and evacuations
throughout the Northeast (October 2012).

An earthquake, followed by a tsunami, followed by a
nuclear emergency, in northern Japan, with a death toll
that continues to rise (March 2011).

An earthquake in Christchurch, New Zealand, that follows
another tremor five months earlier (February 2011).

An earthquake and tsunami in Chile (March 2010).

An earthquake in Port-au-Prince, Haiti, that kills more than
200,000 people (February 2010).

Hurricane Ike devastates Galveston, Texas, and nearby
areas (September 2008).

.

What becomes of these communities and regions afterwards?
How long does it take to rebuild? Is there anything communities
can do to speed the process, to reduce the losses, to become
more resilient?

Recovery News
Recovery News is a
multimedia blog providing
news, ideas, and
perspectives on community
planning for post-disaster
recovery.

Read more

Ordinance

Under this project, APA has
prepared an annotated
model pre-event recovery
ordinance designed to assist
communities in preparing
before a hazardous event for

N v .
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Climate Acfion Plan i

June 2009

34
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Question 4: What are some
examples of resilience in action?

BAPDA - May 31, 2013 35



Tohoku Region, Japan, March 2011
(earthquake, tsunami, nuclear incident)

BAPDA - May 31, 2013 36



Introduced Concept of “Disaster Reduction” and
2-level Approach to Managing Future Tsunami Risk

Port and fishing functions Industrial functions Villages, residences

EE. REHE il %

A
J
f 1 |

: N FEFEE o sans

L = L

Mg b 5

oo
|
oo
oo
(=}

Breakwater walll Levee Backup levee

mitigation

Japan National Reconstruction Design Council’s Concept for Tsunami-

Resilient Communities

(Reconstruction Design Council in Response to the Great East Japan Earthquake, June 2011; translation by K.
luchi)

BAPDA - May 31, 2013 37



Industrial functions

Fisheries facilifies efc

D E"—"Lm.

Breakvmgt wall,
levee mitigation etc

areas and disaster
management facilities

Japan National Reconstruction Design Council’s Concept for Tsunami-

Resilient Communities

(Reconstruction Design Council in Response to the Great East Japan Earthquake, June 2011; translation by K. luchi)

BAPDA - May 31, 2013
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(Source: H. Koura, Osaka University)
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Hurricane Katrina, New Orleans (hurrlcane :

v

wmds storm surge rlverf“’oodmg, subSIdence)
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/
New Orleans’ Recovery Assessment

(Phase 1 of the Unified Recovery Plan process, 1-year after
Hurricane Katrina)

Population
Flood Protection
Funding
Housing
Education
Infrastructure
Public Safety
Healthcare
Transportation
Economic Development
Public Facilities
Historic Preservation
Culture

Citywide
Recovery
Assessment

District-level Assessments
BAPDA - May 31, 2013 (Source: UNOP 2007) 42



/ .

% High Return High Return High Return
_S Moderate
I Low Risk Risk High Risk
=
§ Moderate Moderate Moderate
5 £ Return Return Return
2 % Moderate
e R Low Risk Risk High Risk
on _
e
'% Slow Return Slow Return Slow Return
5
e
o Moderate
Low Risk Risk High Risk

>

Increasing Risk of Future Flooding

Policy Area A - Less flood risk and/or higher repopulation rates

Policy Area B — Moderate flood risk and/or moderate repopulation rates

Policy Area C - Highest flood risk and slowest repopulation rates

BAPDA - May 31, 2013 (Source: UNOP 2007) 43



Policy Area C

B Stabilize neighborhoods and
help rebuild together safely

SIKZ-0

B Use modular or temporary
facilities to provide full
coverage

B Continue neighborhood
stabilization

SIKGg-7

B Invest in permanent
infrastructure

B Re-vision public services
and amenities

B Complete reconstruction
and revision of services and
amenities

SIAG <

BAPDA - May 31, 2013

Policy Area B

B Help returning residents and
businesses with elevation

B Repair major infrastructure

B Use modular or temporary
facilities to provide full coverage

Policy Area A

B Ensure residents can fund
individual flood protection

B Accommodate additional
residents and businesses

B Repair major infrastructure
B Restore permanent facilities

B Help slow-recovery
neighborhoods rebuild together

B Improve infrastructure scalable
to population and resettlement

B Re-vision public services and
amenities

B Improve infrastructure to spur
revitalization and accommodate
additional population

B Initiate re-visioning of public
services and amenities

B Complete reconstruction and
revision of services and amenities

B Complete reconstruction and
re-vision of public services and
amenities

(Source: UNOP 2007) 44



ART Next Steps

 Initiate Focus Area adaptation planning at the

Hayward Regional Shoreline

* Continue working with Regional

* BCDC+ABAG joint multi-hazard

S|

horeline Parks

p.

anning project

at the Oakland International Airport and Bay

Farm Island Focus Area

45



OAK / Bay Farm Island Focus Area

o Demonstrate the benefits of
integrated, multi-hazard %
shoreline resilience planning - RE N QI

OAK and Bay Farm Island Focus Area

®

.......

N =
B luscace tay . < ]
ol . «
i £ “—— N\ !

] 1 s

o Identify synergies and conflicts
between earthquake risk
mitigation and sea level rise
adaptation planning

o Examine secondary vulnerabilities
and consequences caused by
dependencies among asset in the
focus area, and dependencies to
assets outside of the focus area

BAPDA - May 31, 2013



to Conserving Water through
Rainwater Harvesting &
Graywater Reuse for Outdoor Use

www.cityofberkeley.info/sustainable

AT1NNIY
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erformance metric:
Annual net tree gain

1,000

Q00 -
800 -
700
600
500

400

Annual net tree gain

300
200

100
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Alex Hinds

Center for Sustainable
Communities,

Department of Environmental
Studies and Planning

Sonoma State University

(805) 704-7510
alexhinds47@gmail.com

Wendy Goodfriend

San Francisco Bay Conservation
and Development Commission

(415) 352-3646
wendyg@bcdc.ca.gov
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Laurie Johnson

Laurie Johnson Consulting and
Research

(415) 614-1438
laurie@lauriejohnsonconsulting.com

Timothy Burroughs

Office of Energy & Sustainable
Development

City of Berkeley
(510) 981-7437
tburroughs@ci.berkeley.ca.us
www.cityofberkeley.info/sustainable
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