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Overview of my talk

* Discuss what | mean by disaster resilience and how | think of disasters
+ Discuss what mitigation is all about

* Discuss various forms of mitigation policies and actions and their adoption
by jurisdictions in Texas

+ Briefly discuss mitigation plans along the Texas coast

* Discuss an approach to assess how well mitigation is integrated into a
community’s planning network.



What is disaster resilience?

Resilience is the ability of a \ (‘“}
ms, i Héfm

4N
communitym and the bio-physical syste

B

upon which they depend, to:
* resist or absorb the impacts (deaths, damage, losses, etc.) of natural hazards,
* rapidly recover from those impacts, and

* reduce future vulnerabilities through adaptive strategies
(Peacock et al. 2008 RAVON).
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More Formalized Dimensions of Resilience

100

Trajectory

Trajectory

Rapidi
Robustness PIie

Quality of Infrastructure %
&

|

0 1
Modified from Tierney and Bruneau 2007

*  Resistance or Diminished impact

*  Robustness: the ability to resist disruption and failure and continue functioning effectively (Bruneau et al.,, 2003;Tierney and
Bruneau 2007)

* Rapid, Restoration, or rebound
#  Rapidity: the timely resolution of disaster-related challenges (Bruneau et al., 2003)
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More Formalized Dimensions of Resilience

# The nature, quality or trajectory of r
learning/adaptation such that we see...

* I[mprovements in mitigation status
* Enhancing robustness
* Reducing future loss potential
* Reducing future failure probabilities

* Reduction of preexisting vulnerabilities

* Reduced hazard exposure and risk
* Reduced social vulnerabilities

* Sustainable Disaster Recovery: improvements in the

triple bottom line...
* Enhanced economic sustainability
* Enhanced ecological sustainability
* Enhanced social sustainability
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Three Dimensions of Resilience

to withstand potential hazar
impacts, which implies solid
— Enhancement | mijtigation planning and
implementation

Rapidity captures how quickly

— Robustness restoration or recovery levels are
achieved, which clearly points to
the importance of recovery
planning.

System capital /
Capacity measures
|
I
|
|
I
I
|
|
I
I
|
|
1
I

Enhancement captures the
quality of recovery processes in
terms of learning and adapting —
in other words, mitigation must
again be critical

Low

v
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Disasters are still treated as acute issues, but

they are really symptomatic of chronic issues

* The scientific consensus is that natul
are not simply “natural” events....

* They are an outcome of an interaction between biophysical | 5ﬁ
systems, human systems and their built environment. froman
. pe> SYSTEMS
. . . . .. 5,95 WAL
* Human action and inaction is in large measure driving A 43;3%(5
these trends: _
** Ve continue to develop and expand into high hazard areas BvIvT
| 3 P & ENVIRONMENT
* |ncreasing hazard exposure and risk
* Our buildings and infrastructure (the built environment) | | E & i

are often based on designs and methods that are
inappropriate given hazard exposure and risks

** As we develop these areas we often destroy or
/ — UMAN  AGTION
compromise natural resources such as wetlands that can DisAsSTERS = ()C) t AN
mitigate against disaster losses "
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DISASTER
IMPACT MODEL

The simple and more traditional view of disaster impacts

Disaster Agent Physical Social

Characteristics Impacts Impacts

L Casualties ical i
Characteristics of Hazard Death Psychological impacts
Speed of onset Injeuariez PTSD, Anxiety, Depression, Substance Abuse, etc.

Perceptual cues lnesses Demographic impacts

Intensit; . i i i i
Srl:n: y Property destruction Populatlo.n dllsplacement, dislocation, and loss, etc.
Dy Buildings Economic impacts
uratio ; ) ) ; -
Probability of occurrence Contents BU.S|.ness !oss, interruption, market instability, etc.
Vehicles Political impacts
Infrastructure Leadership loss & change, violence, instability, etc.
Animals and crops ) Resiliency Outcomes:
Environmental degradation Recovery (speed and quality)

& habitat loss Adaptation



Pre-event hazard management planning/actions

Hazard Preparedness Recovery
Mitigation & Response

DISASTER
IMPACT MODEL

Community
characteristics

Disaster Agent ' Physical Social
Characteristics , Impacts Impacts

o — y
/ulnerability
[ y

4
y

L Casualties Psychological impacts
Csl:) 22:?;?::;“:5 of Hazard Deaths PTSD, Anxiety, Depression, Substance Abuse, etc.
Injuries ic i
Perceptual cues |I||l'1esses Demographlc |mpacts_ .
Intensity p d . Population displacement, dislocation, and loss, etc.
Scope rl'ao%t_arty estruction Economic impacts
Duration Cl::ntlgffs Business loss, interruption, market instability, etc.
Probability of occurrence Vehicles Political impacts
Infrastructure Leadership loss & change, violence, instability, etc.
Animals and crops Resiliency Outcomes:
Environmental degradation Recovery (speed and quality)
& habitat loss Adaptation

* Modified from Lindell, Prater, and Perry, 2007



Hazard Management Interventions

* Hazard Mitigation |

* Actions taken to reduce or eliminate long-term risk to peopl“é\;r{d& [Sfoperty from
natural hazards and their effects” (FEMA, 2009)

* “pre-impact actions that provide passive protection at the time of disaster impact”
(Lindell, Prater, Perry)

* (Will come back to this in a moment)

* Emergency Preparedness Practices

* Pre-impact actions that provide the human and material resources needed to support
active responses at the time of hazard impact (Lindell and Perry 2000)

** Emergency assessment actions (forecast), hazard operations (short term actions taken
to protect), pop. protection (evacuation/warning), incident management actions.

* Recovery Preparedness practices

* Pre disaster recovery planning for coordinated effective recovery actions.



Pre-event hazard management planning/actions

Hazard Preparedness Recovery
Mitigation & Response

DISASTER
IMPACT MODEL

Community
characteristics

Hazard
> e

Disaster Agent
Characteristics

Physical
Impacts

L Casualties Psychological impacts
Characteristics of Hazard Deaths PTSD, Anxiety, Depression, Substance Abuse, etc.
Speed of onset Injuries

Demographic impacts

Population displacement, dislocation, and loss, etc.
Economic impacts

Business loss, interruption, market instability, etc.

Perceptual cues llinesses
's"te"S'fY Property destruction
cope

Duration Buildings
Contents

Probability of occurrence Vehicles Political impacts
Infrastructure Leadership loss & change, violence, instability, etc.
Animals and crops Resiliency Outcomes:
Environmental degradation Recovery (speed and quality)
& habitat loss Adaptation

* Modified from Lindell, Prater, and Perry, 2007



Community Characteristics

* The pre-existing community char ,
determine the specific impacts of hazard agents:

* Hazard exposure
* Physical vulnerability
* Social Vulnerability

* These are to a large extent knowable and potentially predictable

* Unfortunately they are often ignored or neglected

* And yet, they must be the basis for resiliency planning when it comes to emergency
management interventions: Mitigation, Response, and Recovery Planning

* Indeed, they are the fact basis for all comprehensive community planning &
resiliency planning

* Plans should/must be based on an understanding and assessment of these pre-
existing community characteristics.
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Community Characteristics: The Fact Basis for

good planning

*# Critical elements in guiding e
resiliency planning should be the
convergence of these three:

* Hazard exposure

* Physical vulnerability

* Social Vulnerability

Hazard
Exposure

The overlap represent hotspots
that are prime targets for
resiliency planning issues
whether considering mitigation,
recovery, or other planning
activities.

Social

| Vulnerability Vulnerability
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The OldView: The Disaster Cycle

Disaster Disaster
Preparedness Response

Hazard Disaster
Mitigation Recovery




CONSISTENCGT

Disaster

A Newer View...

Hazard Disaster
Mitigation Recovery

™M IT\GAT (ON
PLANNING

LONE-TERM RECOVERY

|~

(Recover
PLANNIN

Modified from Schwab et al., 1989; Lindell et al 2007;
Original sources: Rosenberge FEMA and Lisa Barton APA



Major Points to be addressed:

ocus of my talk:

Quick review of policies and strategies that can be
employed to enhance community mitigation — a
critical elements for promoting resiliency

*

* Adoption and implementation of “non-structural”
mitigation policies and strategies along the Texas
Coast

* Adoption and the extent to which practices are
being employed
* Local jurisdictions (municipalities and counties)
* Mitigation plans along the Texas Coast:

* A tool that is under development to help assess the
integration of community planning with respect to
mitigation.

ttp://boulderoralhistory:wordpress.com/ZOl 171 I/ZS/hap_py- | OOth-b_ill‘thday-gilbert-white/

Gilbert White: “Floods are acts of God, but

A little extra on Social Vulnerability mapping if we
flood losses are largely acts of man.”

have time.



Hazard Management Interventions

* Hazard Mitigation

* Actions taken to reduce or eliminate long-term risk to people and property from natural
hazards and their effects” (FEMA, 2009)

* “pre-impact actions that provide passive protection at the time of disaster impact”
(Lindell, Prater, Perry)

* Forms of Mitigation:

* Structural vs Non structural
* Structural: Engineering solutions (dams, levees, etc)
* Non-structural: policy related solutions, land-use planning

* But these distinctions can be arbitrary and confusing.

* Building Codes are a policy distinction, yet can refer to “structura
buildings are constructed

I”

changes in the way our homes and



Types of Mitigation Actions

Hazard Source Control
* Often associated with technological hazards, but re
* controlling fire, fire suppression, fuel controls

* chemical (using non-toxic chemicals, preventing leaks, reducing
quantities, etc.).

* Community Protection works

* Usually refers to major public safety works: dams, levees, seawalls, river
channelization, canals, landslide control, industrial hazard controls

* Land-Use Practices
** Implemented through: risk communication, incentives, and sanctions

* Acquisition of land/development rights, zoning, subdivision regulation, tax
incentives, density bonuses, etc.



Types of Mitigation Actions

ding Constr 1 pra i

* Building codes and strengthening components

* Structural protections from flood, wind, seismic, etc.
* Retro-fitting programs

*« Special utility codes

* Natural Resource preservation and restoration

* Preserving and restoring “natural” resources and the services they
provide
* Wetlands
* re-vegetation and reforestation
* dune protection
* Protected areas



Types of Mitigation Actions

* Risk communication, education, and outreach
* Targeting accurate risk and vulnerability assessment
* Signage to educate the public on different hazard exposure
* Hazard disclosure for property transfers etc.
* Comprehensive education programs within schools

* Social infrastructure development

* community and neighborhood based organizations, vulnerable population
organizations (faith and non-faith based)

* Promoting non-profits and other community based organizations that address chronic
vulnerability issues (food banks, women’s shelters, habitat, housing programs, etc.)

* Partnerships and reciprocal agreements (intra and inter community)

* Housing programs, maintenance, and equitable neighborhood infrastructure
improvements and maintenance



Hazard Mitigation Policies and Strategies along the

Texas Coast

* Target Area and Sample:

* Targeted 267 coastal jurisdictions (41 e
. . . .. Texas Coastal Counties
counties and 226 municipalities). )
* Final sample was 124 jurisdictions (26 AN
counties and 98 municipalities) WA vl s
L -
* Internet based survey e A
* Response rate of 46.4% e e
Population Targeted Responding  Response s pfimco ,', e
Size Jurisdictions  Jurisdictions Rates s oo vELBRAEES ’;’ L__: CMZ boundary
<1,000 44 1 25.0% e Jf 1 [ | county Study Areas
1,000-4,999 94 35 37.2% i
5,000 - 14,999 65 38 58.5% *mHm o
15,000 - 49,999 40 23 57.5% A\ s
50,000 - 99,999 14 10 71.4% o o
100,000-299,999 7 4 57.1% il S
300,000 - 499,000 1 1 100.0% o N
> 1,000,000 2 2 100.0%
Total 267 124 46.4% P2




Specific Hazard Mitigation Policies and Strategies: |2

I) Land use and Development Regulations (7)

Residential subdivision ordinance; Planned unit development, Special
overlay districts; Agricultural or open space zoning; Performance zoning;
Hazard setback ordinance; Storm water retention requirements

2) Shoreline Regulations (5)

Limitation of shoreline development to water-dependent uses;
Restrictions on shoreline armoring; Restriction on dredging/filling; Dune
protection; Coastal vegetation protection

3) Natural Resource Protection (3)
Wetland protection; Habitat protection/restoration; Protected areas

4) Building Standards and Codes (5)

Building code;Wind hazard resistance for new home; Flood hazard
resistance for new home; Retrofit for existing building; Special utility
codes

5) Information Dissemination/ Awareness
Programs (5)

Public education for hazard mitigation; Citizen involvement in hazard
mitigation planning; Seminar on hazard mitigation practices for developers
and builders; Hazard disclosure; Hazard zone sign

6) Local Incentive Programs (3)
Transfer of development rights; Density bonuses; Clustered development

types 44 in all

7) Federal Incentive Progra
Participation in the National Flood Insurance Program (NFIP);
Participation in the FEMA community rating system (CRS);

8) Property Acquisition Programs (3)
Fee simple purchases of undeveloped lands; Acquisition of

developments and easements; Relocation of existing structures out of
hazardous areas.

9) Financial Tools (3)

Lower tax rates; Special tax assessment; Impact fees or special
assessments

10) Critical public/private facilities policies (3)
Requirements for locating public facilities and infrastructure;
Requirements for locating critical private facilities and
infrastructure; Using municipal service areas to limit
development

| 1) Public-private sector initiatives (2)
Land trusts; Public-private partnerships
12) Utilizing Professionals: (3)

Hiring professionals to identify suitable building sites; Hiring
professionals to develop special building techniques; Hiring
professionals to conduct windstorm/roof inspection



|. Development Regulation and Land Use

Management

H not at all H small extent some extent M great extent

Residential subdivision ordinance

Storm water retention requirements

Hazard setback ordinance

10 20 30 7340 50 60 70 80 90 100

o
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2. Limit Development and Shoreline Activities

M not at all m small extent some extent M great extent

Dune Protection

Coastal Vegetation protection

Restrictions on shoreline armoring

Limitation of shoreline dev. to water-dependent uses

Restriction on dredging /filling

0 10 20 30 40 50 60 70 80 90 100
24
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3. Building Standards

---- M not at all

H small extent some extent H great extent

Flood hazard standards, new homes

2003-6 IRC/IBC
Building code 46.5

Wind hazard standards, new homes

Special utility codes 16.1

RetrOﬁting fer eXiSting bu'ldlng _ 18 —

o
=
o
N
o
w
o

40 50 60 70 80 90 100
25
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Natural Resource Protection

M not at all m small extent some extent M great extent

Habitat protection/restoration

Protected areas

Wetland Protection

0 10 20 30 40 50 60 70 80 90 100
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5. Public Information and Awareness

M not at all m small extent some extent M great extent

Public education for hazard mitigation

Cltzen volvement n hezard mltlgatlon planning _ 24 -
s sminers erdeveloperfbuler —_m .

fasardzone Signage — > l

0 10 20 30 40 50 60 70 80 90 100
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6. Local Incentives for Environmentally

Sensitive/Hazardous Areas

H not at all B small extent some extent M great extent

Transfer of development rights

Clustered Development

Density bonus
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/. Federal Incentives and mitigation

programs

g

M not at all m small extent some extent M great extent

Participation in NFIP

Participation in the FEMA CRS

0 10 20 30 40 50 60 70 80 90 100

29
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8. Property Acquisition Programs

M not at all

m small extent some extent M great extent

Fee simple purchase

Acquisition of dev. rights or easements

Relocating existing buildings

0 10 20 30 40 50 60 70 80 90 100

30
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9. Financial Tools

H not at all M small extent some extent M great extent

Lower tax rates

Impact fees or spec. assessments

Special tax assessments

31
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| 0. Critical Public & Private Facility Policies

M not at all m small extent some extent M great extent
Requirements for locating public facilities and infrastructure 19.4
Requirements for locating critical private facilities and infrastructure 17.7
Using municipal service areas to limit development 11.3
0 10 20 30 40 50 60 70 80 90 100
32
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| |. Private-public Sector Initiatives

M not at all m small extent some extent M great extent

Public-priv. partnerships 7.3

Land trusts 7.3

0 10 20 30 40 50 60 70 80 90 100
33
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| 2. Hiring professional/technical assistance

M not at all H small extent some extent M great extent

Develop special building techniques

Identify suitable building sites 11.3

Conduct windstorm/roof inspection 15.3

0 10 20 30 40 50 60 70 80 90 100
34
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Top 21 Policies

* TOP 3: Nat. Flood Ins. Pgm
Subdivision ordinances
* N FI P Flood standards for buildings
e e . . Wind hazard building standards
%
Subdivision ordinances o
* Flood Standards Buiding codes
Community Rating System (Flood)
* TOP I O: Hazard setback ordinances
A Retrofit building standards
* 4 building codes Plan unic development
* 2 federal rosrams Special local utility standards
P g Public hazard education pgms.
* 4 Iand Use/dev. Policies Citizen involvement hazard planning
Profession wind/roof inspections
* Only 15 of 44 had average scores Wetland protection
ab ove one Dredging-filling restrictions
Overlay zoning dist.
% Iimited PO r'tfolio a_nd usage Ievels. Locating public facil/utili less haz areas
. . . Ag and open space zoning
* Wetland Protect|on IS the IaSt that IS Locating critical facilities less haz areas
rated “ I ” or above. Protected area regulations ) ) )
0.0 0.5 1.0 1.5 2.0 25
35 Y S, %%
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Bottom 23 Policies

Professional suitability analysis
Hazard disclosure (real-estate)
Habitat protection

* Th ese are Iess Wi de Iy Professional dev special building haz

Seminars for developers/builders

ad (@) Pted . Limited shoreline dev.

.. Limited dev. using munic. Services
* POI |t|ca.| Iy OUt Of faVOI’ Coastal/shoreline veg. protection

Restriction shoreline armoring

* Limited capabilities by Performance zoning

Fee simple purchases undeveloped land

man)' jUI"ISdICtIOﬂS Hazard zone signs
Acquisition develop rights/easement

* Also perhaps a function Dune prosecin
. . ublic private

Of geog raph IC Iocatlon Land trust environ sensitive areas

Relocating public buildings
Transfer dev. rights

Lower tax to for envir. Protect
Cluster development

Impact fees

Special taxing districts

Density Bonuses
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Factors Influencing Mitigation

¢ Planning mandate
* Enabling legislation
¢ Policy environment

planning

: 3
environ  Financial sources
* Data sources

¢ Hazard experience (10
coastal hazards)

Mitigation

T famrd Policies and Strategies
vuinerability 'f's « Land use/ P . o ¢ Coordination & work with
profile (flooding and and usel roperty acquisition R
surge) development regs  * Financial tools other jurisdiction/s
& Hazard « Shoreline regs « Local incentives tools ¢ Intra and Inter jurisdictional

* Natural resource * Federal incentive Agency Agreements
protection programs ¢ Administrative Staff-time
* Building standards ¢ Critical public and allocation
* Information private facilities .
dissemination/ * Private-public
awareness sector initiatives
* Professionals

Exposure

Stakeholder/positional leader
commitment

Socio- Ju risdiction *  Planning authority/discretion

. Population size : - e Jurisdiction type (county and municipality)
*  Social vulnerability || F1<33e)= 100 e Slee e L M) non-CMZ

. Population change 3 ¢ Rural/Urban

. Median home value Profile
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Jurisdictional Characteristics

“Planning Authority/Disc

+* Home rule: considerable var
differences in Texas

* Municipalities much more comprehensive in approaches

* Development regulations and Land-use planning Land Development approaches;
Building Codes, and Ceritical public/private

* Also overall
* Comprehensive planning versus no planning

* Jurisdictions with comprehensive/general plans displayed more
comprehensive HM policies/strategies

* Hazard Mitigation Plans, do they make a difference!?

* Limited to no difference between jurisdictions with or without a
LHMP
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Capacity

apacity: essentially th
what “it” needs or wants to do; undertake acti
implement policies and strategies; ability to respond effectively to
change, etc.

*# Typical indicators: financial, human, physical and social
capital/resources.

* VWe employed:

budget,

personnel,

training,

intra governmental support,
community support for planning,
additional financial resources,
data and informational resources.

*

*k
*
*k
*
*k
*
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Capacity

* Findings:
« Capacity has a positive effect on the overa oW
policies and strategies are utilized

* Particularly significant for: Building standards/codes; implementing
federal incentives, and property acquisition programs (3 of 12) and
overall.

* Rough order of indicator importance.
* data and informational resources,
* additional financial resources
* community support for planning
* intra governmental/agency support
* training
*

budget, personnel
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Commitment

+ Commitment: essentially concerr
mitigation, endorsement, investment of resources, invc
promoting actions toward mitigation goals

—

Vi=Y@

* Indicators are diverse: capturing the degree of dedication, engagement,
or buy in by politicians as well as jurisdictional and extra-jurisdictional
agencies and constituencies/stakeholders.

* VWe employed:

* inter-jurisdictional agreements,
* intra-governmental involvement & buy-in,

*

MOUs among community organizations/associations,

*

involvement with state agencies

*

FTE allocation of agency personnel.
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Commitment

* Commitment: positive and extremely Important impa
extent to which HM policies and strategies are utlllzed

* Findings suggests increasing (nonlinear) payoff for commitment

* Particularly significant for: development regulations, resource protection,
information dissemination, local incentives, financial tools, property
acquisition, critical facility policies, pub-private initiatives, building
professionals (9 of 12) individual program program areas and overall.

* Rough order of indicator importance:

* intra-governmental involvement

* inter-jurisdictional agreements

* FTE allocation of agency personnel

* involvement with/by state agencies

* MOUs among community organizations
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Additional factors

* Findings:
* Hazard Experience: Positive effect

* Financial tools, critical/public private facility placement, public/private initiatives and
overall

* Hazard Exposure

* flood plain area: Positive effect

* Shoreline, natural resource protection, building standards, information
dissemination/education, using professionals, and overall

* Surge zone: positive effect
* Local incentive programs
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Implications for Promoting Resiliency

through Mitigation

* Enhance Jurisdictional capacity

+ Datal/information, additional financial resources/incentives, and comm
planning

* Enhance jurisdictional commitment

* Intra-governmental involvement/political buy-in, inter-governmental agreements,
dedication of agency time, involvement with state agencies

* Seek the programs that addresses triple bottom lines

* Promote and enhance spending that addresses multiple efforts
* Environmental restoration/preservation AND mitigation, social vulnerability
* Housing quality/efficiency AND physical and social vulnerabilities

* Effectively employ windows of opportunity
* Mitigation and Recovery planning...
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Implications for Promoting Resiliency

through Mitigation

* Recognize variability in planning authority/discretion
* Promoting and develop appropriate programs and strategies depending on authority
* Consider and promote upgrading of authority/discretion when appropriate

* Promote comprehensive planning and the inclusion of mitigation and recovery
elements

* Promote consistency among planning efforts
* Mitigation Plans are important, but they are part (a very small part) of the process

« All planning efforts: comprehensive, transportation, water conservation, special district,
development, school, etc. should all have mitigation components, elements

* There must be consistency.
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Local Hazard Mitigation Planning along the

Texas Coast

m 3¢ Grange Eourt
HMA 2000 began the process of q| ‘ ° et IO o

requiring Local Hazard mitigation plans

As of mid-2007, 14,000 approved plans _« ““'°"°°“"”
* But little empirical analysis of the
quality of these plans _ ' ‘

* |2 Hazard Mitigation Plans

* 3 municipalities, i

4 county, & 5 regional T

* Covering: 18 counties and | 12 -
municipalities

*

' Houston-Galveston Area Council Regiona
Hazard Mitigation Plan

&V Texas Colorado River Floodplain Coalition
f Guadalupe/Blanco River Authority

Hazard Mitigation Plan

cmhll Bend Mitigation Action Plan

\IJ

_r(
Hazard Mitigation Action Plan

fnr the Rio Grande Border
L 2'6 ] 100

* For a more complete discussion of these findings and data collection see: Kang, Peacock and Hussein 2010 and Peacoclk et al. 2009.

™1

....-.'f.’:'.--":'ai

L~
™




Assessing Hazard Mitigation Plans:
Beyond the FEMA crosswalk

Hazard Mitigation Plan Evaluation Protocols

| .Vision Statement: Problem description,
vision statement

2. Planning Process: general description,
proposed participation techniques

3. Fact Basis: hazard identification, vulnerability
assessment, risk analysis, emergency management

4. Mitigation Goals and Objectives:
economic impacts goals, physical and environmental
impacts goals, and public interests goals

5. Inter-organization coordination and

capabilities: cooperation and organization
identification, proposed participation techniques,
information sharing on planned action, capacity
development, conflict management

6. Specific Mitigation Policies and Actions:
general policy, regulatory tools for hazard zone,
modeling technique and tools, floodplain regulations,
incentives-based tool, structural tool,
awareness/educational tool, social consideration/special
needs, public facilities and infrastructure, recovery
planning, emergency preparedness, natural resource
protection

7. Implementation : implementation, evaluation,
updating, and monitoring

47



Average score out of 100

Plan Quality Scoring Results: Average Scores by Jurisdiction
lype and Overa)

eneral con
e %

I) Total scores were
relatively low —
much room for
improvement.

2) City HMP scores
were significantly
lower than other
plan types

3) Fact basis for plans
were very low
(33.6%),
particularly for
cities/municipalities
(21.1%)

4) Policies/actions

Vision | Process | Fact Basis | Goals | Coord. | Pol. | Imple. | Total | were also scored

Actions Score quite low (282%),
W regional M county W city W total reflection limited
o policy
considerations




Local Hazard Mitigation Planning:

A Texas Example

P . A — * In total the 12 plans proposed 836 ’

wa ‘total ,
_ mmm | mitigation actions:
e # Structural: 34.4%
Emergency management: 24.1%
Regulatory/planning: 25.8%
| Education/Awareness: 14.4%
)>V Natural resource
oy protection/restoration: 1.4%
* There is a good deal of room for
improvement

* Particularly on fact basis and policies

3 and actions which tended to be
UESTEY narrowly defined

Hazard Mitigation Action Plan

for o Rl Granas Borar _ . * Cities have the greatest need for
improvement.

* Disconnect between hazard mitigation
plans and other plans.

Houston-Galveston Area Council Regional

2 ouny
— ‘ ,;y Hazard Mitigation Plan

n Colorado River Floodplain Coalition
Mitigation Plan

EEEE

, Coastal Bend Mitigation Action Plan
\_{,./

* For a more complete discussion of these findings and data collection see: ﬁ%ng, Peacock
and Hussein 2010 and Peacoclk et al. 2009,




Plan Integration for Resilience Scorecard:

Barry Hokanson,AICP
Phil Berke, PhD
Jaimie Hicks Masterson, AICPResearch

Team: P Berke, M. Malecha, S.Yu, ] Lee, ] Masterson

Texas A&M University
Institute for Sustainable Communities

- COASTAL RESILIENCE CENTER

A U.S. Department of Homeland Security Center of Excellence




Project Overview

« Communities adopt networks of plans 7
* Integration of mitigation in local plans can
significantly affect future vulnerability
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Hazard Mitigation Plan
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Project Objectives

We develop a resilience scorecard:
* To evaluate the coordination in local networks of plans

* To assess the degree to which the network of plans targets areas
most vulnerable.

Source: Berke, P. et al. 2015. Journal of the American Planning Association. 81(4):
287-302

Important because:

* Biggest problem is the inconsistency among the many plans that shape
community development and change — we must deal with this
NETWORK of plans...

* It is a collaborative approach for a community to understand
vulnerability holistically



Technical Approach: Developing and
Testing a Resilience Scorecard

Planning Districts & Hazard Zones

{277 100-year Floodplain
2100 Sea level rise: 4.2 ft

Tar-Pamlico River

Physical Vulnerability
($/sq.fty

$0.73-247
[0 s257-354
I 5300 -6.09
56612219

Composite Policy Score
-0

1.4

0
l 3-1

. 2

Phase 1

Delineate planning

districts and

hazard zones

Phase 2

Determine
vulnerability

Phase 3

Score plans




Assembling your plans and analyzing them

- POLICY A

POLICY B

CITY OF WASHINGTON, NORTH CARDLINA
CAMA CORE Lani LISE PLAN

POLICY 1

POLICY 2

POLICY X

POLICY Y

Integrated or
in Conflict

POLICY 4 POLICY 5

Decreasing or
Increasing
Vulnerability

planning document

dm Into or away from
hazard zones.

Wikifire Protection

Hazard Mitigation Plan Reduce long-tarm Advocabes vulnerability rmduction
risk fo human life and and resiliency building, often via
Infrastructure general polides or spacific “acion
tems”
Disaster Recovery Plan Address disaster Advocates yulnerability reduction
recovery related needs and resillency bullding post-disaster.
1o be activated during Coorndinates agencles to assist people
Tecrvery post-disaster.
Area Plans
Dowmntown {(Redevelopment) Targeted policles may Inarease or
small Area/Nelghborhood/ Address planning issues  decrease vulnerability, depending
District 9 pertaining to a portion on purpase and location. Area plans
of the community may also contribute o policy districe
Waterfront delineation.
Comidor Plan
Rmnctional or Sector-specific Plans:
Transportation {or Transk} Indivichsal plan policies {or objectives,
Parks / Open Space action itemns, etc) may inoease or
Economic Development Focus on Individual decrease vulnerability, and are often
Ervvin I Man or related functions distinet from those found In comp or
agement or sectors In need of hazard mitigation plars. Applcabllity
Qimate Adaptation/Mitigation specialized planning to Individual policy district may be
Housing {Consolidated/Sirategic) alded by addiional function/Sector
Wikiiife Management maps.



Generate lists of applicable
policies
* Contain at least one
mappable, place-specific

L. 2023 Comprehensive Plan
term (political area,
cultural area, geographic
feature, individual building
or facility)

* Potentially reduce or BeaurorT Couny
increase vulnerability to @
hazards; and M wmsoiTows |

. . Hazarp M Puan H

e Contain a recognizable Bisisliirsedy |
Policy too" or a' form Of P by e ety
government intervention

. . !ﬂm
to achieve specific
H H Beaufort County Multi-
objectives and outcomes. ke i
Mitigation Plan

Future Land Use

I 100-year Floodplain
2100 Sea level rise: 4 22 1t
Tar-Pamiico River

Hazard Zone& Planning District

Policy 1 Increase and bolster the
number of key destinations near the

downtown and waterfront to provide

multiple components and uses
catering to different audiences.

Policy A strengthen controls on
development within flood-prone and
wetland areas by improving existing
ordinances, such as the erosion and
sediment control ordinance, zoning
ordinance, subdivision ordinance,
flood plain regulations and other
development regulations.



* Delineate planning districts
+ Delineate hazard zones

* Map your ‘mappable policies’

I 100-year Floodplain
2100 Sea level rise: 4.22 ft
Tar-Pamlico River

A

1 Miles




Tabla 3.1 Example of Portion of Scorecard for Washington, NC.

Planning
Districts
DEVELOPMENT REGULATIONS

Scoring Policies

Permitted Land Use

Current
Hazard
Zone
Future
Hazard

Trnn

The Qty should discourage development in
areas designated for light-density residential
use with the exception of low-density
residentlal/agriculture land uses (see Map
21). Because of Its current land use pattems,
rezoning and amendments to the future

land use map should carefully balance with

a demonstrated need for such proposed
development that will be the overall best
management policy for Washington's future
land development. (p.189)

Current
Hazard -1
Zone

Industrial development which can comply
with the use standards specified by 15A
T NCACTH, the CIty of Washington zoning
ordinance and stateffederal requlations may | 2ll01E

ba located within consarvation classified Hazard -1
areas, {P- 191] Zone

I 100-year Floodplain
2100 Sea level rise: 4.22 ft
Tar-Pamlico River

CI =



Scoring Policies

- 100-year Floodplain

2100 Sea level rise: 4.22 ft A
Tar-Pamlico River I}!_‘_II;E_._: Miles

DEVELOPMENT REGULATIONS

Permitted Land Use

The Cty should discourage develapment in
areas designated for Eght-density residential
use with the exception of low-density
residential/agriculture land uses (see Map
21). Because of its cumrent land use patftems,
rezoning and amendments to the future
land use map should carefully balance with
a demonstrated need for such proposed
development that will be the overall best
management policy for Washington’s future
land development. (p.159)

Industrial development which can comply
with the use standards specified by 15A
NCACTH, the Gty of Washington zoning
ordinance and stateffederal requlations may
be located within conservation dassified
areas. {p. 191}

fashion} and In the Central Business Districk
consistent with the Gity's future land use map.

(p-192)

Planning
Districts

Currenl
Hazard
Zone
Future
Hazard
Zone

Current
Hazard
Zone

Future
Hazard
Lone

Current
Hazard
Zone

Future
Hazard
Zone

Current
Hazard

Future
Hazard
Zone

-1

=il

-1



Figure 3.2 Scores by district, and hazard zone for Washington, NC for the comprehensive plan.

Development Regulations

Permitted Land Use

objective. {p. 47)
Subdivision Regulations

Strengthen controls on development within flood-
prone and wetland areas by improving existing
ordinances, such as the erosion and sediment control
ordinance, 20ning ardinance, subdivision ardinance,
flood plain regulations and other development
regulations. {p. 46}
Zoning Overlays
Consider cveation of a Conservation Overlay Zoning
District to help protect sensitive areas. (p. 42)

Increase and bolster the number of key destinations
near the downtown and waterfront 1o provide
multiple components and uses catering to different
audiences. (p. 38)

Seek out opportunities to enhance downtown as a
center of arts and cultural resources. Promote efforts
to enhance the visibility and use of the historic
Tumage Theater. (p44)

sitive locations, where conservation should be the

Policy Category Total

Current hazard
Zone

Future hazard
zone

Current hazard
Zone

Future hazard
zone

Current hazard
Zone

Future hazard
zone

Current hazard
zone

Future hazard
Zone

Current hazard
zone

Future hazard
Zone

Current hazard
zone

Future hazard
zZone

Ultimately each plan
is scored for all
planning districts or
areas related to
increasing or
decreasing hazard
vulnerability and risk



Core Land Use 2023 Hazard Parks & All Four Plans

(CAMA) Comprehensive Mitigation Recreation (Combined)
District
E’f}ﬂrtjllll score 100-year SL 100-year SLR 100-year SLR 100-year SLR 100-year stR |
policies in Floodplain Fleodplain Fleodplain Fleodplain Floodplain
district)
e e 4 7 5 B a 0 0 o p 13
District 2 -1 4 3 3 s o e o q . 7
District 3 3 % 1 -l 1 5 0 ¢ 5 -
Dhirict4 - 4 0 ¢ 1 5 0 ° 2 -
District 5 -1 4 -1 -l s o e 6 2 "
District & 0 -3 -1 -l s ¢ a c p -
Olstrict 7 2 -5 -3 3 K 0 o : 3
District 8 -3 &5 -2 L 0 e L ' o

Flgure 3.3 Scores by district, plan, and hazard zone for Washington, NC



Parks&Openspace Plan
Composite Score
1

I Gt 12
103
0
[=-:-]1 2100 SLR: 4.22R
7] 100-yr fioodplain
Tar-Pamiico River

0

5
‘ o071 2100 SLR: 4.22ft
[ 100-yr floodplain
Tar-Pamiico River

Figure 3.3 Comparing Scores of Different Planning Documents in
Wachinatan NC.

By scoring and then
mapping the results
we can better
understand where
individual plans and
policies are falling
short for our
communities.



By Combining scores hot-spots can be identified

By combining assessments
and creating composite
scores and mapping these
s, scores, we can better

’ understand where our
network of plans are
inconsistent and
potentially failing to make
e twe our communities more

Composite Policy Score
B0

1-4

]

T |

-2

Figura 3.5 Compesite score ameng all plana, reSiIient-



Vulnerability

V e % 3 Physical Vulnerability:
. Comprehensive Plan
4 Social Vulnerability:
' Il sto 13 [::::7] 2100 SLR: 3.22ft Flag Composite Score
1to7  [ZZZZ] 100-yr floodplain I o- 2100 SLR: 3.22ft
N =
A 0 B 2 - 3 [ZZZ7] 100-yr floodplain
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Stories & Case Studies

Washington(8) League City(21) Lauderdale(111) | npa
35.00 -

29.10

30.00 -

N
o
=3
S

20.00 - 16.75 17.35

15.00 -

10.00 -

6.00
5.00 -

- 0.81
0.00 A — |

-5.00 -

Overall mean policy scores for all plans

-4.00

-10.00 -



League City, T X

* Four major flood events since 2(

* Rapidly growing with a population increase
from 83,500 in 2010 to a projected 228,000
in 2040

« 4,730 acres (15% of the city’s total land
area) is in the 100-year floodplain mostly
due to the Clear Creek riparian area

* 496 acres public park land and conservation
areas

* 4,234 acres privately owned
* 57% is undeveloped

2100_SLR

I 100yr_Floodplain



League City, T X

* All plans include similar hazard goals
involving protection of people and
structures through sound development
and/or environmental practices that support
flood mitigation

* The comprehensive plan, mitigation plan, and
parks plan contain the city’s future land use

Compostie Policy Score:
Physical Vulnerability

S

. 3

map to guide future new development and 0
1t08
redevelopment -G

N : 12100 SLR: 6.29ft
A {7721 100-yr floodplain
0
[

125 25 5 Miles No Policy
L 1 1 1 1 J -




Innovative Policies in Low Vulnerability Areas

N \-\—i
preserve riparian areas
» Subdivision Regs: cluster development and low
density standards dedicating natural areas in
floodplains
Land acquisition in proposed conservation areas
* Funds targeted toward repetitive loss areas,
wetlands, etc. for parks and recreation use
Public facility investments for storm water
* Low impact design technologies (i.e. rain gardens,
, bio-swales, retention/detention)
- e * Government buildings and special needs facilities
=L aoos prohibited in floodplains
Development limits tied to evacuation times
e Density limit standards




Recommendations for further alignment

** Guide new development toward
un(der)developed upland areas;

* Stronger focus on high vulnerability areas

* Increase density allowances in upland areas and  ZZ5%
reduce them in the floodplain, possibly using TOD
to help facilitate this 'density swap'; :

*# Land acquisition of 'pockets' of most vulnerable
areas of buffer zones surrounding them;

* Revegetate hazard and buffer zones to increase
water retention, add retention/detention ponds
(which also act as amenities)




*  Advisory Board

*

b
&
&

* %

The Guidebook

Chad Berginnis, CFM- Association of State Floodplain Managers
Darrin Punchard, AICP, CFM- Punchard Consulting
Matt Campbell- FEMA

Gavin Smith, PhD- US Department of Homeland Security’s Coastal Resilience Center of
Excellence, Director

Jennifer Ellison- City of Urbandale, Community Development Director

Allison Hardin, CFM- City of Myrtle Beach, Planner and Coastal Hazards Education
Specialist

Michele Steinberg, National Fire Protection Association, Wildfire

Rich Roths- URS Corporation

Barry Hokanson, AICP- PLN Associates, President of the American Planning Association
Hazard Mitigation and Disaster Recovery Division (APA-HMDR)

*  Pilot Communities

*
&
&

Norfolk, VA
League City, TX
San Luis Obispo, CA

* Link for Draft Guidebook: http://ifsc.tamu.edu/getattachment/News/July-20 1 7/Plan-
Integration-for-Resilience-Scorecard-Guideboo/Scorecard-(1).pdf.aspx

H TN ]\l

.
a
N

Plan Integration
for Resilience Scorecard
GUIDEBOOK

How to spatially evaluate networks of plans
to reduce hazard vulnerability

2/10/2017 DRAFT



What’s Next for the Scorecard

About Beyond the Basics Contact Submit A Best Practce

+ Incorporating into PAS 578 B N
ASFPM network ~ | !
National Hurricane Conference 2017

American Planning Association Conference 2017

Folding into National Institute for Science and Technology (NIST)
FEMA require scorecard for mitigation planning and climate change

¥ ¥ ¥ ¥ ¥

uisiana

Current Applications

* Rotterdam, Netherlands

* Norfolk,VA; League City, TX; San Luis Obispo, CA
* Rockefeller Foundation 100 Resilient Cities

Introduction
Climate Change

Social Vulnerability

+ Task1

Determine the Manning Area and
fiesources

+ Task 2

Inte ractive website Bl the Parining Team Welcome to Bevond the Basics - a new website designed to help quide vou through the
+ Task process of developing o1 updating a local hazard mitigation plan that will meet the
2z “‘k ?&"u_ " requirements for approval by the Federal Emergency Management Agency (FEMA)L The
i s Out y

website offers practical and for how can engage in
+ Task 4 effective planning to seduce long-term sk from natural disasters, These examples of best
practices were culled from some of the best local hazard mitigation plans in the U.S.

*  mitigationguide.org
* planningforhazards.com

Revew Community Capabiites

+ Task 5 The webslie Is based on the FEMA “Local Planning ", Like
Conduct # Rigk Assessment the FEMA Handbook, the website is intended to be used by emergency managers, planners,

consultants and others who are updating an existing hazard mitigation plan or preparing &
+ Task 6 new ane. The website can be used to prepate a plan for a single jurisdiction o1 for multiple
Develop o Mitgaton Strategy |urlsdictions. Please see the links below {or at the top of the page) to find out more about the
Y research behind the website and the two izations that tuctied th Trand




CONSASTENCGT

DISASTER

oy ghdnl Matenal

PLAI\roNING

COMMUNITY
RESILIENCE

A HanbpBook For REDuUCING
VULNERABILITY TO DISASTERS

Jaimie Hicks Masterson
Walter Gillis Peacock
Shannon 5. Van Zandt

SR Himanshu Grover
ﬂ " Lori Feild Schwarz

John 'l' Cooper, Jr.

Modified from Schwab, 1998; Lindell, Prater, and Perry, 2007




Web Sources at Texas A&M University

Copyrighted Baterial

T —— PLANNING

* Hazard Reduction and Recovery Center:

http://hrrc.arch.tamu.edu/ COMMUN" \

* Texas Atlas: http://texasatlas.arch.tamu.edu/fv/texas atlas/ RES"_IENCE

* Texas Coastal Atlas: http://texasatlas.arch.tamu.edu/fv/coastal _atlas/ A Nickaoos von Neoocea

* South Texas Hurricane Study Atlas: VULNERABILITY To DISASTERS
http://texasatlas.arch.tamu.edu/fv/rgv_hes/ TH—

* Hazard Mitigation Planning: beyond the basics: R v s Eececk
http://mitigationguide.org/ . - Himasetoa Grover

Lori Feild Schwarz |
Joha T. Cooper, Jr.
|

e |
\l " . . '-e %
1
il

* Institute for Sustainable Communities: http://ifsc.tamu.edu/
* Texas Target Communities: https://ttc.arch.tamu.edu/

* Department of Landscape Architecture and Urban Planning:
http://laup.arch.tamu.edu/
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Readings continued
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