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Disaster Recovery is not an “ordered, knowable process,” but rather a complex
process in which an array of actors make decisions and take actions in order to
achieve stability within the self-organizing, complex, adaptive systems that are

communities.
(Alesch, Arendt and Holly 2009)

RECONSTRUCTION |

CAPITAL Rebuilt
STOCK: (Replacement)
NORMAL Return to
ACTIVITIES: Pre-disaster
Levels or Greater
HIGH
COPING )
ACTIVITY The more complexity/change,
' f : v the longer recovery tends to take
A" . 4 .
l.e. speed vs deliberation).
LOW / S_p—_ - )

(Source: Johns@hdumygs Olshansky BHays 7 weeks
adapted from Haas, Kates, and Bowden 1977)

10 weeks 4 months 1year 2years 1

Laurie Johnson Consulting | Research



Time compression—a compression of urban development
activities in time (e.g. 50 years -> 5 years) and space—is what
distinguishes recovery from normal urban development.

(Olshansky, Hopkins, & Johnson, 2012)
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New Orleans Plan

Recovery Facilitators/Impediments come from pre-existing
conditions, disaster impacts and post-disaster policy/conditions.
e Flood Protection
Fundin
Infrastructure — RECOVElY s CITYWIDE STRATEGIC RECOVERY
Public Safety AND REBUILDING PLAN
Economic Development e cr e s
Public Facilities

Example: New Orleans’ Recovery Assessment (1+ year after Hurricane Katrina)
Housing
Healthcare Assessment
Historic Preservation

e Population
Education Citywide ﬁ%op
Transportation nga
Culture District-level Assessments
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7Cirty of New Orleans

Pace of Repopulation
(Nov 2006 — 15 months after

Hurricane Katrina)
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Post-Katrina Activity Index by Block, November 200G

Nav. 2006 Activity Index
As Percentage of Pre-Katrina Activity

B o-15%
15 -60%
' Greater than 60%

Note: Index equals Novernber, 2006 index divided by November, 2004 index
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Example: UNOP Citywide
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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
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Recovery Implementation involves interdependent spatial, systematic, and timeline
strategies (e.g. UNOP Citywide Recovery Framework )

(Murosaki 2007) EeRIIIVIINE-Re: Policy Area B Policy Area A

B Stabilize neighborhoods and B Help returning residents and B Ensure residents can fund
help rebuild together safely businesses with elevation individual flood protection

SIKz-0

B Use modular or temporary B Repair major infrastructure B Accommodate additional residents
facilities to provide full coverage

B Use modular or temporary facilities and businesses

to provide full coverage B Repair major infrastructure
B Restore permanent facilities

B Continue neighborhood B Help slow-recovery neighborhoods B Improve infrastructure to spur
stabilization rebuild together revitalization and accommodate
additional population

SIKGg-7

B Invest in permanent B Improve infrastructure scalable to
infrastructure population and resettlement B Initiate re-visioning of public

B Re-vision public services and B Re-vision public services and services and amenities

amenities amenities

B Complete reconstruction and B Complete reconstruction and B Complete reconstruction and re-
(=Y o] s No) ESTTaV (oS- Tal RIS revision of services and amenities vision of public services and
amenities

SIA g <
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PERCENT OF JUNE 2005 RESIDENTIALADDRESSES THAT WERE ACTIVELY RECEIVING MAILIN JUNE 2014
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O years after Hurricane Katrina, only %2 of New Orleans’
neighborhoods had recovered 90% of pre-Katrina population
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SCIENCE APPLICATION FOR RISK REDUCTION
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on the Hayward Fault
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HayWired Scenario — Communities-at-risk Analysis

(Johnson, Jones, Wein, and Peters, 2020 (in press))

e Integrated Building Damage and Areas of Concentrated Damage — Identify areas of concentrated

damage by combining the Hazus estimates of building damage resulting from earthquake shaking, landslide
and liquefaction with the fire following building damage

e Population Movements and Vulnerabilities— Consider studies of short- and long-term population
displacement following large disasters and analyze displacement risk using a range of methods — areas of
concentrated damage, socioeconomic vulnerability, families with school-age children, disabled and homeless
populations, young-mobile-renter households, sheltering and interim housing resources, and utility
disruptions

e Long-Term Community Recovery Challenges— Explore 3 key challenges for communities and
residents: limited insurance availability and time required to assemble recovery funding resources, repair and

replacement of damaged housing units, and areas requiring substantial governmental intervention and re-
planning in order to recover.

e Policy Implications for Community Resilience — Highlight the spatial and systematic approaches
needed to build community resilience and truly realize the community-wide benefit of resilience investments
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| HayWired Scenario
1 Communities-at-risk

Analysis: Areas of
| concentrated damage

(Johnson, Jones, Wein, and Peters, 2020 (in press))
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- HayWired Scenario Communities-

c tyVl bltyld (cvn equirements, within

rﬁml aaaaaa f concentrate d d (1 all P -c:es) {
i ™ 10r2CVis 3 Economi b y M ° .
= = o at-risk Analysis: Potential
2) o506 Cvis City boundary L]

W 7 or more CVis

Census tract boundary

2 mmmez, oo | population displacement and
P e o vulnerabilities

(Johnson, Jones, Wein, and Peters, 2020 (in press))
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EXPLANATION
I Transit dependence
Il Non-English speakers
I Household income
I Home ownership
I Transportation cost burden
I Housing cost burden

100,000 F

80,000

[ Age-Elderly
[ Age-Young children

e 152,000 -520, 000 househo/ds or 400,000 — 1. 45 million people at risk
of displacement

e >350,000 people reside in areas of concentrated damage and high
socioeconomic vulnerabilities

Total vulnerabiility indicators by county
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HayWired Scenario Communities-at-risk Analysis: Typology of areas
requiring substantial governmental intervention and re-planning

(Areas with ground failure, concentrated building and utility damage, and high socioeconomic vulnerabilities)

(Johnson, Jones, Wein, and Peters, 2020 (in press))

EXPLANATION

Developed land in tracts classified
with 60 percent or more extensively
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IC=) Economic subarea boundary

Example: Areas with
concentrations of residential,
household-serving and non-
residential damage (>60%) and

EXPLANATION
Developed land in tracts classified
with 60 percent or more extensively
or completely damaged building
square footage

Household-sening damage >= 60 pescent

high socioeconomic
vulnerabilities)
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HayWired Scenario Communities-at-risk Analysis:
Opportunities to Improve Community Resilience

(Johnson, Jones, Wein, and Peters, 2020 (in press))

1.

Accelerate the seismic mitigation of homes

2. Strengthen or replace infrastructure
3.
A

. Promote seismic resilience in land use and development policies across the

Build more new housing for all income groups

region

. Address population movements and long-term displacement in local,

regional and state preparedness, response, and recovery plans

. Develop a recovery financing strategy for the region

. Plan for the management of long-term recovery at all levels of government
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Development and Application of a Computer Simulation
Framework for Assessing Disaster Recovery

Rodrigo Costa, Ph.D.

SimCenter Workshop
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Framework for Disaster Recovery Modelling
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Semi-heuristic Temporary
Displacement Model

Building damage K

Water & power g
Disaster preparedness_
Housing tenure
Insurance availability
Income

Neighborhood conditions
Weather conditions
Social support

Challenge: Systematic
Longitudinal Data Collection
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Damaged dwellings, O years Damaged dwellings, 1 year Damaged dwellings, 2 years
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Understanding the Impact Evaluate Mitigation Actions

Low income
Renter Medium...

(9]
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-s-Seeking shelter -e-Overall population  Mitigation actions: retrofit pre- and low-code buildings
+ double the workforce in the community



Model disaster recovery planning guidance is also taking a more
holistic, community-systems view, but does not adequately address
process management, governance and system interdependencies.

e Built environment e Housing

e Social e Infrastructure Systems |E§ »v - '\

environment e Economic Recovery = = \

ore  Strategic Planning for Recovery .
e [Economic

Director’s Guldeline for Civil Defence Emergency . e Health and Social
Management Groups [DGL 20/17) environment Services

e Natural e Natural and Cultural
environment Resources
o e e Planning National Disaster

environment

Recovery Framework

e Public Information and
Wa 'n | ﬂg \.'rw:../ / l:-/i.'lr').'l

e Operational
Coordination @

United States
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M6.3 Earthquake, Christchurch New Zealand
February 22, 2011 12:51 pm
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Bl Technical Category 1
Future land damage from
liquefaction is unlikely.

Technical Category 2
Minor to moderate land damage
from liquefaction is possible in
future significant earthquakes.

Technical Category 3
Moderate to significant land damage
from liquefaction is possible in
future significant earthquakes.

N/A - Urban Nonresidential
" N/A - Rural & Unmapped
" Port Hills & Banks Peninsula

"l Orange Zone
Further assessment required.

B Red Zone
Land repair would be prolonged and
uneconomic.

.CBD Cordon and Redevelopment
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Time. Remember there is no — Pl P
clear endpoint to recovery; at | ol \

some point recovery policy is L e
(Brendon Harre, 2018: y
SU bsumed by normal Urbaﬂ “Christchurch’s Future is k

development policy and = g
actions. Furthermore, recovery ;
and resilience needs/ \/_%’_/

opportunities have " "
interdependencies and change

with time. /A s

P \
3 g '
.
3 .
' [y . k
@ Laurie Johnson Consulting | Research



Value/Challenges of Disaster Simulation for Recovery and

P >. e

Resilience Planning (1981 - 1987)
Provide plausible futures to use in planning for emergency &, PRE-
response as well as recovery/rebuilding l,,'“ ||||| EARTHQUAKE

o Tl 2"

Help evaluate benefits/costs of mitigation options and ~ ‘. PLAN BAY AREA 2050 ==
resilience investments L e APDIR P02 A

nnnnn

Inform land use, building and infrastructure standards T

g Mayor of Bayville Participants See Storys

Need to consider societal dimensions (e.qg. socioeconomic
conditions, cultural values, issues of equity, political context)

Need to be open and transparent, accessible to a range of
audiences and users

HORIZON THE BLUEPRINT IMPLEMENTATION
PLAN

Need to be timely (especially post-disaster) and consider the [Errcrari P

Ut srpe the Ry Aves thrmegh mos0 hel” partnecs coud advance o make
- RUAS oL 1he Bay £eeo more equttable and
£ the fubure.
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elements of time and multi-hazard (i.e. shocks and stresses) i B
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Thank You
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Laurie A. Johnson PhD FAICP

laurie@lauriejohnsonconsulting.com

susoned )

Rodrigo Costa PhD

ey rccosta@stanford.edu
(Source: European Commission ENSURE Project, 2009)



