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Status and Trends of Coastal Vulnerability to NaturalHazards Project
Annual Report for Phase 3

Texas A&M University The Hazard
Reduction and Recovery Center

When originally conceived, the Status and Trends of Coastal Vulnerability to Natural
Hazards project is a mulphase project designed to undertakeatust and trends study

of coastal vulnerability to natural hazards of counties located in the Coastal Management
Program (CMP) boundary. The target areas for this study will be Harris, Galveston, and
Brazoria counties. However, much of the overall analydisinclude counties along the
entire Texas CoastThe project includes the following tasks:

1. Evaluate content and implementation of the State of Texas Hazard Mitigation Plan
(SHMP) (2004) for applicability to theMP.

2. Assess the regulatory regiraad effectiveness of construction codes and land use
planning policies to mitigate potential impacts of coastal natural hazards.

3. Identify best practices and emerging technologies related to building code and land
use planning that could further mitigapotential impacts of coastal natural
hazards.

4. Assess the local, state and federal resources available for mitigation, preparedness,
response, and recovery to coastal natural hazards and evaluate their application to
the CMP.

5. Evaluate the geographielationship between current coastal management program
boundaries and projected impacts from various categories of hurricanes based on
the latest coastal study area maps.

6. Assess the physical and social vulnerabilities of coastal populations tafacilit
planning and policy development related to hazard mitigation and response.

7. Assess the adoption of hazard mitigation technologies (e.g., hurricane shutters),
issuesrelated to the adoption of these technologies, and disaster planning by
households and municipalities so that effective and targeted outreach and
education activities can be developed.

It is hoped that the research outlined above will generate policypeogtammatic
recommendations related to coastal programs, management, and regulations. This
research will also develop tools for enhancing public involvement in mitigation decision

* The original proposal targeted counties in ansliad the Lake Sabine area, which included Chambers,
Hardin, Jasper, Jefferson, Liberty, Newton, and Orange counties. However, after consulting with GLO
staff, it was mutually agreed that the target areas would be Harris, Galveston and Brazoria catmées, w
emphasis on those areas and communities within the CMP boundary. Throughout the first phase of this
project, other changes were made to the original proposal, always based on consultation and agreement
with the GLO staff. This document reflects taehanges.

2By mutual agreement, the emphasis of this task shifted from construction codes anselanianning
policies, to a focus and assessment of mitigation actions plans and mitigation actions for areas within the
CMZ.

® By mutual agreement and dteebudget cuts in March of 2010 it was agreed that this task would focus on

the adoption of mitigation polices by municipalities and not households.
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making and planning, as well as for assessing programmatic and policy weaknesses and
hazad vulnerabilities along the Texas coast. Finally, it is hoped that this research will
generate recommendations to better insure compatibility between and concerted action
based on th&&sHMP and the CMP, strengthening mitigation activities throughout the
CMP boundary.

During Phase 1, the focus was on Tasks 1, 2, 5, 6, and the formation of a status and trends
project advisory committee. Phase 2 of this project completed Task 1, substantially
finished Task 2, initiated Tasks 3 and 4, continued work on Tasksl %, including a

major report on the coastal planning mosaic and also held the first advisory committee
meeting. Phase 3 completes Task 2, and continues work on Tasks 3, 4, 5, and 6, and
initiated Task 7. The following report provides a brief overviewhef accomplishments

for the third phase of this project for each task and associated subtask. More detailed
information and reports associated with many of these tasks are provided in appendixes
which include a reissue of a report actually competed aenbdeof Phase 2 and a new
major report examining the status and trends of the social vulnerability of populations
residing in the coastal management zone.

Task 1: Assessment of coastal zone planning regimes

Task 1 Description: Tasks 1 was focus on an assaesnt of mitigation plans and
mitigation actions and their potential consequences for mitigating impacts of coastal
natural hazards.

The State of Texas regulatory regime is best described as a complex mosaic of regimes at
the state and local municipalityeMel. As a consequence it is highly difficulty to
understand potential vulnerabilities because there are not single planning mandates and
statewide codes. Phase 1 began the process of developing an understanding of this
regulatory mosaic, Phase 2 undertoektensive analysis of the complex regulatory
regime and evaluated all local hazard mitigation plans. Phase 3 was to focus on the
following activities:

a. Continue the environmental scan, the assessment of the number and spatial boundaries
of regulatory rgimes related to building codes and land use planning policies, and
secondary data gathering activities (e.g., collecting information on building codes,
various land use policies, etc.) for the target area counties.

b. Complete any loose end related to ¢fite survey.

c. Complete final report writing of the elite survey results.

Deliverable(s): 1) Final report on the elite survey (SEE APPENDIX 1 for this report).

1.0 The Elite Survey Report

A purposive elite survey was initiated during phase lamdpleted during phase 2 and
the final report was actually turned i n ahes:
The report is rassued here and is included as Appendix 1. The following is simply a
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restatement of the discussiohthis report that partially appeared in the Phase 2 final
report.

The purpose of this survey is to gain detailed information and individual insights
regarding theSHMP, the CMP, and general issues concerned with and surrounding
mitigation planning alonghe Texas coast. More specifically the objectives of this project
was to interview government, planning leaders and other stakeholder to ascertain their
perceptions and knowledge GbastalManagement Program, the Texas State Mitigation
Plan and mitigationssuesalongthe Texascoast. Secondly, this survey sought to assess
general perception of hazard mitigation policies and actions that might be taken by
planners and emergency managers in local jurisdictions and how the GLO might enhance
and encourage tHenowledge and adoption of mitigation policies and actions.

The key methodological strategy employed in this study was the qualitative interviewing
of key informants. Two methodological strategies were employed in the qualitative
interviewing activities. Ta first was semstructured interviews with a purpose sample of
key informants. The first phase of this survey targeted individuals who are filling
particular positions within state, county and local governmental departments and
agencies. The targeted imndiuals are those holding key staff positions with the GLO, the
Texas Department of Insurance (TDI), the Texas Wind Insurance Association (TWIA),
The Governoroés Division of Emergency Manag
positions in county and municipegmergency management departments, planning
departments, building departments, flood plain managers, county judges, etc. As part of
the interview, interviewees were asked if there were other individuals (reputational or
influential leaders) that should leterviewed. By using this snowballing technique, we
were able to get a good purposive sample of individuals who were likely to know about
or be involved with mitigation activities.

In addition to the senstructured interviews with a purpose sample of key informants,
the second methodology employed in this study was participant observation. Participant
observation is a qualitative method whereby researchers participate in aciindiesan
through that participation informally interview and observe participants engaged in these
community activities.In addition, ly participating in these activitiewe gainedrich
gualitative information of the particular actions being undertakemjreatreports from
participants concerning their perception and thoughts about the activity, abserve
interactions among participants, aodserved thaypes of activities and conversations

are actually being undertaken. In totptoject staff participatk in fiteen activities
generally associated with local mitigation planning, environmental planning, coastal
management, community planning charrettes, and coastal research/practitioners
workshops. Interviewing during thearticipantobservation was moreformal and free
flowing in comparison to the serstructured interviews conducted with key informants
during a face to face interview session. However, many of the same topics were covered,
particularly if they were germane to the activities at hand. Mopertantly, participation

in these activities provided accesses to representatives of key stakeholders such as local
business owners, developers, as well as contractors supporting local efforts in mitigation
activities.



The implementatiof the semistructured interviews with key informants and informal
interviews during participant observation resulted in interviews with approximately 50
individuals. These individuals included: representatives of state agencies such as the
Texas GeneraLand Office, Texas Department of Insurance, Division of Emergency
Management, Texas Wind Insurance Association, municipal planning department
officials, municipal building inspectors, local and county emergency management
officials, SeaGrant extension agés, floodplain managers, contractors with planning and
engineering firms, local business owners and developers, mayors, university coastal
researchers, directors of various research centers.

The final report offered 51 findings that emerged from the datkection activities.

These were organized intour thematic areas: 1) state level agencies (11 findings); 2)
county and local emergency management and managers (11 findings), 3) local planners
and related local agencies (18 findinganhd 4) mitigation planning activities and
mitigation actiong10 findings) On the basis of those findings five recommendations are
offered to better promote hazard mitigation in the Texas coastal management zone.
Rather than repeating the discussion of the 51 findingkich are available in the full

report that can be found in Appendix the following offers the summary and the five
recommendations.

After a quick perusal of the 51 findings in the final report on the elite survey, it will be
easy to become discouraged when it comes to addressing mitigation issues along the
Texas Coast. There are many constraints that can prevent comprehensive mitigatio
planning and action including the lack of planning mandates, divisions among and
between emergency management and planners, a lack of coordination, and a lack of
resources, technical skill, and human resources at so many critical points, but particularly
in the many communities scattered through the coastal management zone. At times, the
thought of engaging in comprehensive hazard mitigation planning seems like a lost cause.

However, there are also many positive points to build on. First of all thera large
number of dedicated individuals throughout the coastal zone and patrticularly in the target
counties that firmly believe in mitigation and mitigation issues. They may not all agree on
the solutions or actions that should be taken, but they do #maesomething must be
done to address the ewiecreasing vulnerability of the Texas Coashe dedicated
individuals at state, county, and local levels that recognize the nature of the problems
facing the Texas Coast also impressedlaag with the obarvation that, in general they

all saw hazard mitigation is a primeolution. Furthermore, as seen above, there are
already the beginning stages of cooperative and coordinated action betw@eaxdke
Division of Emergency Management EM) and GLO with respect to mitigation
planning, and there is the potential of increasing that coordination with the TDI and
TWIA. In addition, recent events related to Hurricane Rita and Ike have provided an
important window of opportunity that can perhaps motivate greadeticipation in
broader mitigation activities at the state and local level.

Perhaps the best strategy is to build on the strengths that are already evident and by
building on these strengths seek to develop a more comprehensive and integrated
program prorating coastal hazard mitigation through ®eMP and the CMP. Some of

the actions that might be recommended are as follows:



1. Build on current cooperation and seek to enhance future coordinatidn: a
sense the first steps have already been taken with cooperation betwedrOthe
and TDEM focusing on mitigation planning efforts. However, future cooperative
efforts amongsLO, TDEM, and TDI should be explored. One important step that
should be consided is expanding membership on the CCC T@EM and,
perhaps even, the TDI should be considered. Clearly there are commonalities in
the missions of these agencies and there is a strong possibility of enhancing
synergies through coordinating efforts throulgé CCC.

2. Targeted Education and Training programsEducation programs are often
mentioned as a solution to enhancing mitigation, however it might be more
strategically sound to target those education programs focusing on local
emergency management andrpiang officials. The goal would be to increase the
understanding of broad based mitigation approaches, policies, and actions that can
be undertaken. Here again, coordination among agencies will be important. In
particular, it makes since fofDEM and the GLO to coordinate efforts.
Furthermore, when developing these programs it may well make sense to work
with professional emergency management organizations, the Texas Chapter of the
American Planning Association, and various state universities that havenglan
and coastal management programs. These programs should focus on broad based
mitigation planning including fisofto mitdi
performance zoning, density bonuses, infil/community redevelopment policies,
conservatioreasements and setbacks, land banking, real estate disclosures, etc. In
addition, as noted above, there is little recognition that recovery planning, as part
of mitigation planning, can be an important tool for addressing past development
problems. Hence edation programs might address topics such as land banks,
damagéd-building acquisition, and development rights acquisition as tools that
can, both before andafter disastes, promote the conversion of damaged and
abandoned properties to more appropriatetlases, shifting development away
from high hazard areas.

3. Developing policy and planning template$n addition to education programs,
the development of policy and planning templates might well be a logical next
step to promote the adoption of mitigatipalicies. For example, as part of the
Texas Chapter of the Amersdrve ane coRstaatlpni ng A
encounters local planners asking for examples of ordinances and plans that can be
employed as models in their own community. These exangle important, not
only because they make it easier for a community considering an ordinance to
develop its own, but also because these examples have often withstood legal
challenges thus better insuring effective policy and ordinance development.

4. Providing Strategic Tools and Technical Assistanck:is clear that many local
communities (as well as counties) lack the tools and technical knowledge to
engage in the critical elements of hazard mitigation planning: hazard
identification vulnerability assessent, and risk analysis. This is particularly the
case with the latter. Investment in hazard risk assessment tools might well be a
sound investment toward helping coastal communities better understand their risk.
TheGLO andTDEM have already developed serof these tools and have



sought to make themwailable to the public a variety of data sets to help in hazard
identification andrisk. Perhaps the TDI might be an additional partner in these
efforts, working withthe GLO and TDEM to enhance the development of tools
and data bases related to wind risk, as well as higher resolution flooding and surge
mapping tools. Of course the development of tools and technical capacities must
be coupled with the creation of additional tools axhhologies that can integrate
data, model output and enhance the ability of local communities, grassroots
organizations, stakeholders, and ultimately the public to visualize the problems
they face and potential solutions.

5. Enhancing visualization and datantegration tools: Community planning and
emergency management agencies, stakeholders, and the public must have access
to tools that can enable them to better visualize and integrate data necessary to not
only understand and analyze their current mitigation status, but also to envision
their future under a variety of different scenarios. If tools are only left in the hands
of a few, then the hopes of widening access and increasing community
involvement in oastal planning in general and hazard mitigation planning in
particular is doomed. This is particularly important the case of Texas, where
planning can most effectively be undertale the local municipality level. The
efforts being undertaken as parttbfs project to develop a coastal community
planning atlas is an important step in the direction of creating-basbd
visualization and data integration tools that be easily accessed by the broader
public. However, as important as this effort is at prowgdas a test of concept,
enhancing and maintaining this tool or developing the next generation of tools
that can be easily accessed must be considered.

6. Promoting involvement and increasing stakeholder involvemeMitigation
planning must be seen as paftthe larger solution for developing resilient and
sustainable coastal communities in Texas. If disaster mitigation planning is seen
as part of a portfolio of related issues for developing resilient communities, then
the stakeholder base will be increasetl, perhaps, involvement also enhanced.
This should be part of the targeted education and training programs mentioned
above, but also part of a targeted public education program as well. Specifically
these programs can be designed to place hazard moitigato a large context of
environmental sustainably, climate change and variability;lesed rise, and
other issues of critical importance to coastal counties in general and coastal
communities in particular. These programs should work through and in
conjunction with local elementary, middle, and high schools and local community
colleges and universities.

Task 2 Identify best practices and emerging technologies related to hazard mitigation
planning, building code, land use planning that could further tigation against
potential impacts of coastal natural hazards.

Task Description: This Task will draw from findings emerging from Tasks 1 and 2 in

Phase 2. As part of the interviewing and investigations of building codes and land use
planning policies, begiractices will, on a continuing basis, be identified. This task will
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focus on highlighting best practices in terms of their relative effectiveness and outline
issues that emerged as local jurisdictions sought to incorporate these piatidbsir

local building codes or land use practices. In the ideal, it would be wonderful to highlight
practices that emerged and/or were adopted by local jurisdictions within the State of
Texas. However, this task will also review existing and emerigeigtures on land use
planning, building codes, and emerging construction technologies that can positively
impact coastal mitigation actions.

This task will initiate website development for best practices base upon work completed
in Task 1 and 2 and reaws of the planning academic literature.

Deliverable(s): Best Practices web page on Coastal Atlas website will be launched and
updates provided in progress reports.

The initial Best Practicesvebsite was launched at the end of November 208&an be
accessean the TAMU website lttp://coastalatlas.tamu.edand the TAMUGalveston
website http://coastalatlas.tamug.edisee figure 1) The content of the vizsite in terms

of adding new information and checking existing information and linkages has been
updatedperiodically since its inception.

Figure 1. Texas Coastal Atlas wpbrtal
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The actual locations of the website anétp://coastalatlas.tamug.edu/bestpracticeszhtm

or http://coastalatlas.tamu.edu/bestpracticeshtithe Best Practices wgiage displays
information regarding special websites that identify a host of suggested best practices
related to hazard mitagion policies and actions, videos of best practices projects and
examples, and other information. In total the vpalges offers 6 different categories of
potential best practices that include over 75 sources including websites, books and
articles. The mai sections are as follows:



http://coastalatlas.tamug.edu/bestpractices.htm
http://coastalatlas.tamu.edu/bestpractices.htm

Bestpracticesin hazard mitigation: This sectionoffers a seriesof websitesand

even videos. Many of these sites are state or federal government websites that
provide general mitigation best practicesatidition to the FEMA mitigation best

practices website there are websites from Florida, Wisconsin, Colorado, and the
National Governor Associationds website.
Bestpracticesby hazardtype: This sectionoffersa seriesof websiteghatfocuson

best pragtes related to flood, wind and wildfire hazards. This section, again

targets a variety of websites, including the National Flood Insurance Program
(NFI P) and the Community Rating Systemobs
important information that can grtddaenhance policies focused on flooding.

Best Practicesin Planning, Management,and Administration: This section

addresses best practices with respect to land use planning, recovery planning, and
building codes. These best practices are particulamhortant because they offer
information on a great variety of netructural approaches to hazard mitigation,

which we found to be under utilized in the mitigation action plan analysis.

Technical Tools and Modeling Tools for Best Practices: This sectionincludes
websites that offer information on three
modeling tool, various evacuation modeling tools (HURREVAC, ETIS, and
OREMS) and a flooding risk modeling tool (HERAS).

AcademicResource®on BestPractices:This section providing a setof references

for important research articles and books that discuss mitigation, vulnerability,
resiliency and sustainability, recovery, and emergency planning.

Organizations and Associations: This section lists and give web links to

organization and associations that address mitigation and hazard mitigation
planning. These have been roughly classified into general and specific hazard
areas as well as a listing of academic research centers that offer a host of
information on mitigabn.

The following offers a complete listing of the contents of the best practices website.

|. Best practices in Hazard Mitigation
Texaslocaljurisdictionsbestpractices
o Tiki Island
o KemahStrizek
OrangeCountyl 2
Beaumont
HindalgoCounty
Kemah
Rio Bravo
o MaverickCounty
Mitigation bestpracticeportfolios
F E M Anditgyationpracticessearchpage
FloridaHazardMitigation BestPracticesGuides
Leecounty,Floridawebsite
WisconsinHazardMitigation Succes$toriesandCurrentStateandLocal
Mitigation Practices

O O0OO0OO0O
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A Colorado Best practices in Natural Hazards Planning and Mitigation:
A National Governor Association

ll. Best practices by Hazard Type
A Flood
0 NFIP insurance
CRS program
Stormwatebest management practices
Best practices for Flood Mitigation
Mecklenburg CountyHazard Mitigation Plan, PowerPoint, Storm
water management) Kinston, North CarolingFlood
plain management)
A Wind
0 Texas Department Insurance (TDI), Windstonsgection prograra
New School BuidngiHar denedo Against the Wind
A Wwildfire
o National Database of State and Local Wildfire Hazard Mitigation
Programs:
This database provides various information about current policies and
programs related to wildfire.

(0]
(0]
(0]
(0]

lll. Best practice in planning, management and administration
A Land use planning
o0 APA(American Planning AssociatiodPA has conducted research
regarding integrating hazard mitigation into local planning and introduced
best practices in their webpage Bigraphy on literature review
regarding integrating hazard mitigation in local planning and best
practices
A Recovery planning
0 ASCE (American society of Civil Engineers)
0 American City and County:
Coastal towns rethink development patterns: Katrinavexy plans
incorporate mixed uses. May 2006.
A Building Code
o IBHS (Institute for Business &Home Safety) building code webpage
o Building code reference library:
This webpage provides you with detailed information on building codes
for all 50 states, major cities, and some countes.
Florida Building code:
this webpage provide information of Florida building code.
0 Whole Building Design Guide (WBDG) ASCE
(American Society Civil Engineers):
Building standards guide informatian
Building code examples
Yy Miami-Dade County
y* California Code of Regulations (CCR)

11



IV. Technical tools and modeling tools for best practices

FEMAHAZUS
o FEMA
o NIBS (Nationallnstituteof Building Sciences)Multi-hazard_oss
EstimationMethodology
Evacuatiormodeling
o HURREVAC (HurricaneEvacuatioi
o CATS/JACE(ConsequencAssessmentool Set/JointAssessmeraf

Catastrophic Eventg) ETIS (Evacuation
Traffic InformationSystems)

Recommended practuces for hurricane evacuation togfécationso
OREMS(OakRidgeEvacuatiorModelingSystem)o Evacuation
ManagemenbecisionSupportSystem(EMDSS)(linkarticlefi

A hurricane evacuation management deci

hazards, Lindell and Prater)

Floodrisk modeling
o HEC-RAS (HydrologicEngineeringCenterdRiver AnalysisSystem)o

Sourceof AssistaniReducingDamagdrom LocalizedFlooding: A Guide for
Communities)

V. Academic resources on best practices (Journal articles, books etc.)
Mitigation

o DavidR. Godschalk(2000)Avoiding CoastaHazardAreas:BestState
Mitigation Practices. Environmental Geosciences Mar2000, Vol. 7 Issue 1,
pl322o0 Deyle,RobertE., TimothyS.Chapin,andEarlJ. Baker(2008)

TheProof
of the Planning Is in the Platting An EvaluationFof or i dadés Hurri cal
Exposureo Mitigation PlanningMandate Journabfthe

AmericanPlanning
Association, Vol. 74, No. 3, Summer Nelson,Arthur C.,and

SteverP.French(2002).PlanQualityand
Mitigating Damage from Natural Disasters: Case Study oNibwthridge
Earthquake with Planning Policy Consideration. Journal of The American
Planning Association, Vol: 68. No.@2 Schwab,).C.(Ed.).(2010).

Hazardmitigation: integratingbestpractices
into planning. Chicago, IL: American Planning Association, Planning
Advisory Service. Report Number 560.

Vulnerability

o Boruff, B.J.;Emrich,C., And Cutter,S.L.,(2005).Erosionhazard
vulnerabilityof US coastal counties. Journal of Coastal Research, 21(5),
932942.0 SimpsonpavidM. andR. JoshHuman(2008)Largescale

vulnerability
assessments for natural hazards. Natural Hazards 47333

SocialVulnerabilityto EnvironmentaHazardg Cutter, Boruff and
Shirley)
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(o)

Socialvulnerabilityandthe naturalandbuilt environmentamodelof flood

casualities in Texas (Zahran, Brody, Peacock, Vedlitz and Grover) Resiliency
and sustainability researeh Disasterdy Design(Mileti)

(o)

GodschalkPavid R., 2003UrbanHazardMitigation: CreatingResilient
Cities. Natural Hazards Review, Vol. 4, No. 3, August 1. Recovery

o Hurricane Andrew (Peacock, Gladwin and Morrow)
Olshanky, R.B., & Johnson, L.A. (2010). Clear as mud: pfenpfor the
rebuilding of new orleans.. Chicago, IL: American Planning Association
Planner's Press.

o Deyle, R., Eadie, C., Schwab, J., Smith, R., & Topping, K. (1998).
Planning for postisaster recovery and reconstruction (pas 483/484).
Chicago, IL: APAPlanning Advisory Committee.

Emergency planning

o Emergencylanning(PerryandLindell)

Natural resource management

VI. Organizations and Associations

Multi-

(o]

O 00O

(o]

hazards

FEMA Mitigation

APA GrowingSmart

IBHS (Institutefor BusinesandHomeSafety)

Nationallnstituteof Building SciencedMultihazardMitigation Council
USGSHazards

InternationaStrategyfor DisasteiReduction

Earthquake

(o]
(o]

(o]

Flood

(0]
Fire
(@]

(o]

(o]

Building SeismicSafetyCouncil(BSSC)

EarthqguakdEngineerindResearchnstitute(EERI)

Hurricane Wind

Wind Science and Engineering Research Center, Texas Tech University
HazNet:

The National Sea Grant Network Web Site for Coastal Natural Hazards
Information.

Association of State FloodplaManagers (ASFPM)

Color Country Interagency Fire Management Area

The Fire Safe Council

Firewise Communities

National Interagency fire Center

National Database of State and Local Wildfire Hazard Mitigation

Programs
o NationalFire Protection

AssociationResearch Institute

(o]

HazardReductiorandRecoveryCenter.TexasA&M University
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o NaturalHazard<enter Universityof Coloradoat Boulder
o DisastemResearciCenterUniversityof Delaware
o HazardsX Vulnerability Researchnstitute,Universityof SouthCarolina

Task 3: Assess the local, state and federal resources available for mitigation,
preparedness, response and recovery from coastal natural hazards and evaluate their
application to the TCMP.

Task Description: Regardless of whether one is a period of declining or expanding
funding from federal, state, or local sources, the funding of activities to address hazard
impacts or potential impacts will often require the creative use of adidsinding
resources, mangf which might not appear to be particularly relevant at first glance. For
example, lowincome housing is often the most susceptible to hurricane hazards, yet
targeting a program to directly address these issues can be difficult. However, using local
housng authority and energy efficiency funding, some local communities have been able
to match State funding and provide shutters for-iogome elderly homeowners. The
focus of this task will identify local, state, and federal resources that might be ethploye
to meet mitigation, preparedness, response, and recovery needs stemming from coastal
hazards.

This task includes the following objectives:

a. During interviewing as part of earlier phases local officials will be asked about
innovative funding sources thean be utilized to enhance local mitigation, preparedness,
response and recovery.

b. The natural hazard literature, particularly the literature with a more applied focus, and
the internet will be searched in order to identify potential resources thiat b@grought

to bear on these issues.

c. Sources will be identified and narrative discussions evaluating their potential utility
will be provided on a web site devoted to identifying potential resources.

Deliverable(s):
Updates provided in progressports.
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Texas Sustainable Coastal Initiative

Environmental Planning & Sustainability Research Unit, Hazard Reduction & Recovery Center
Department of Landscape Architecture & Urban Planning, Texas A&M University

Agreement Community Resources

This webpage identifies potential funding opportunities that an be used to address community mitigation, ~
preparedness, response and recovery needs related to coastal hazards.

HOME State Authorized Programs

+ Texas Matural Resources Conservation Commission
PROJECTS @ Clean Rivers Program

TEAM * Texas WWater Development Board

o Clgan Water State Revolving Fund

o Research and Planning Fund Grants

PARTNERS o State Participation and Storage Acquisition Program

o Texas Matural Resources Information System
ATLAS o Texas Water Development Fund
+ Texas Coastal Coordination Council
RESOURCES o Texas Coastal Management Pragram Grants

o Texas Hazard Mitigation Grant &
CONTACT US o Hazard mitigation grant program{HMGP} 1 2

* Tewas General Land Office @
o Hazard Mitigation

Federally Authorized Programs

Figure 4. Community Resources Webpage ]

Figure 4, above, displays the community resource webpage that was initially launched in
November of 2008. It is accessible by selecting or clicking on the hot link off the
CommunityResources webpage (see Figure 2). The actual website is now located on
both the TAMU fttp://coastalatlas.tamu.edu/community.himd TAMUG
(http://coastalatlas.tamug.edu/community htmebsites. It is frequently updated and its
links are checked for accuracy. The community resource page lists over 80 State and
Federal websites that provide information on different types of resources tha can b
utilized to improve and develop mitigation policies and, most importantly, fund and
implement potential mitigation actions. The complete listing of resource hot links is as
follows:

State Authorized Programs

TexasNaturalResource€onservatiorCommisson

o CleanRiversProgram
TexasWaterDevelopmenBoard

o CleanWaterStateRevolvingFund
ResearclandPlanningFundGrants
StateParticipatiorandStorageAcquisitionProgram
TexasNaturalResourcetnformationSystem
TexasWaterDevelopmentund

O 00O
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http://coastalatlas.tamu.edu/community.htm
http://coastalatlas.tamug.edu/community.htm

A Texas Coastal Coordination Council

0 Texas Coastal Management Program Grants
A Texas Hazard Mitigation Grant

0 Hazard mitigation grant program(HMGR) 2
A Texas General Land Office

0 Hazard Mitigation

Federally Authorized Programs

A Department of Agriculture, Natural Resources Conservation Service
o Emergency Watershed Protection Program
o Watershed Protection and Flood Prevention Program
0 Watershed Surveys and Planning
0 Wetlands Reserve Program
http://www.nrcs.usda.gov/programs/watershed/index. html
http://www.nrcs.usda.gov/programs/wrp/
A Department of Housing and Urban Develapin
y Disaster Relief/Urgent Needs Fund
Yy Texas Community Development Program
y Community Development Block Grant (CDBG)
o Environmental Protection Agency
Drinking Water State Revolving Funds
Nonpoint Source Grant Program
Water Protection Coordination Grants3tates
Water Quality Cooperative Agreements
Watershed Initiative Grants
Wetlands Grants
o Federal Corporation for National and Community Service, Special Volunteer
Programs and the Retired and Senior Volunteer Program
Department of Homeland Security
Citizens Corp
http://www.dhs gov/xopnbiz/grants/
http://www.dhs gov/xgovt/grants/index. shtm
http://www.grants.gov/
http://www.dhs.gov/xlibrary/assets/OfB_CDFA_Crosswalk.pdf
All-Hazards Emergency Operational Planning
Antiterrorism and Emergency Assistance Program
Assistance to Firefighters Grant
Buffer Zone Protection Program
ChemicalStockpile Emergency Preparedness Program
Community Assistance Program, State Support Services Element
(CAP-SSSE)
Citizens Corp
Community Emergency Response Teams (CERT)
Community Disaster Loans
Competitive Training Grants Program

<SS S

L, S,
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http://www.nrcs.usda.gov/programs/watershed/index.html
http://www.nrcs.usda.gov/programs/wrp/
http://www.dhs/
http://www.dhs/
http://www.grants.gov/
http://www.dhs.gov/xlibrary/assets/OfB_CDFA_Crosswalk.pdf

Cooperating Technical Partners
COPS Interoperable Communications Technology Program
Disaster Preparedness Improvement Gant (DPIG)
Emergency Food and Shelter Program
Emergency Operations Center Funding
Emergency Management Performance Grant
Fire ManagemenAssistance Grant Program
First Responder Countdierrorism Training Assistance
Flood Hazard Mapping Program
Flood Mitigation Assistance Grant Program
Flood Recovery Mapping
Hazard Mitigation Grant Program (HMGP)
Hazardous Materials Assistance Program
Hazadous Materials Emergency Preparedness Training and Planning
Hurricane Local Grant Program
Infrastructure Protection Program (IPP)Law Enforcement Terrorism
Prevention Programs
Individual Assistance Program
Map Modernization Management Support
National Dam &fety Program
National Earthquake Hazard Reduction Program
National Flood Insurance Program
National Urban Search and Rescue (US & R) Response System
PreDisaster Mitigation Grant Program (PDM)
Public Assistance Grant Program
Preparedness Grant Fund
Repetitive Flood Claims Program (RFC)
Regional Catastrophic Preparedness Grant program
http://www.fema gov/government/grant/rcp/index. shtm
Section 406 Hazard Mitigation Grant Program
Severe Repetitive Loss (SRL)
StateHomeland Security Program
State and Local Domestic Preparedness Training Program
Superfund Amendments and ReauthorizationdAct
Small Business Administration
Yy Small Business Administration Disaster Assistant Program
Yy PreDisaster Mitigation Loan Program
o U.S. Army Corps of Engineers
Useful Government Links
Programs
Plannerés Study Aids
Yy Aquatic Ecosystem Restoration
http://www.usace.army.mil/CECW/PPA
http://www.usace.army.mil/ CECW/PlanningCOP/Documents/library/p
ams/pgl9705.pdf
y' Aquatic Habitat and Wetlands

S S S T e
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http://www.fema/
http://www.usace.army.mil/CECW/PPA
http://www.usace.army.mil/CECW/PlanningCOP/Documents/library/p
http://www.usace.army.mil/CECW/PlanningCOP/Documents/library/p

Beach Erosion and Coastal Projects
Clearing and Snagging Projects
Emergency Advance Measures for Fldrévention
Emergency Rehabilitation of Flood Control Works or Federally
Authorized Coastal Protection Works
Emergency Streambank and Shoreline Protection
Floodplain Management Services
Nonstructural Alternatives to Structural Rehabilitation of Damaged
Flood Control Works
National Flood Risk Management Program
Planning Assistance to States
Small Ecosystem Restoration
Small Flood Control Projects
o Community Capacity Development Office (CCDO), Office of Justice
Programs (OJP), U.S. Department of Justice
Yy Opeation Weed and Seed
0 Department of Health and Human Services
Yy Public Health Emergency Preparedness
y  Bioterrorism Training and Curriculum Development

LR NS KK

Tasks 4 and 5;:

Both Tasks 4 and 5 deal with assembling various forms of data, such as mapping or
spatialdata and utilizing these data to create, populate and improve the platform for their
usage to help Texas coastal communities and various stakeholders communities and
stakeholders in their planning activities. Indeed the primary activity required by these
tasks was development and maintenance of a website to display data and tools that will
enable the public to gain access to these data in a user friendly website environment.
Over the course of this muljiear project the website developed for this purpssailed

the Coastal Planning Atlas and is now hosted at both the main TAMU campus in College
Station (coastalatlas.tamu.edu) and in Galveston (coastalatlas.tamug.edu). Given the
similarities between these two tasks, the accomplishments for each wilbdessbd
together. The following will briefly outline the tasks and subtasks associated with each.
This will be followed by a discussion of the accomplishments for both tasks and their
subtasks during phase 3.

Task 4: Evaluate the geographic relationship theeen current CMP boundaries and
project impacts from various categories of hurricanes based on the latest coastal study
area maps.

Task 4 Description: Task 4 is developing procedures for spatially displaying and
analyzing the mosaic of coastal managenat planning regimes in conjunction with
coastal management program boundaries and physical hazard vulnerabilities. The goal is
to provide insights with respect to the spatial distribution of quality management and
contiguous (or noncontiguous) consisteacyl compatibility in management in order to
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identify weaknesses in broader coastal management issues. In a very real sense, the focus
of this task will be a spatial analysis of coastal management vulnerékalityanalysis of
vulnerabilties emerging due to management deficiencies or inconsistencies.

This task includes the following objectives:

a.Continue assembling physical hazard analyses related to coastal natural hazards (surge
maps, inland flooding maps, flood plain maps, and ield maps).

b.Continue assembling and integrating coastal management and policy boundary files.

c. Continue development and refinement of methodologies for displaying general policies
based on quality and area of implementation.

d.Begin spatial analysisf these data and where necessary develop methodologitzl
to display these data and the results from the analyses.

e.Begin the development of a web based system for making the findings available to
prospective users.

f. Make datd non-proprietary @ta available to users and enhance uploading of data to
site by users.

Deliverable(s): Updates provided in progress reports

Task 5: Assess the physical and social vulnerabilities of coastal populations to facilitate
planning and policy development relatéd hazard mitigation and response.

Task 5 Description:A  cr i t i cal el ement in the deter mini
and hazard mitigation plans and planning along with building codes is an assessment of

the physical and social vulnerabilities of aastal population. Task 5 therefore is

important for the other tasks to be undertaken as part of the larger project and will

provide a usable set of products for end users making decisions related to hazard
management planning and policy development.

Thistask includes the following objectives:

a.Most if not all of data needs for this project should have been met by Year 3, however
additional data may be nestto compile and added as it becomes available.

b. Continue spatial analysis and finalz@thodologies for identifying socially vulnerable
populations.

c. Update and compete development of a web based system for making the findings
available to prospective users.

d.Begin the process of including temporal and spatial assessments of soaahbility
utilizing historical census data.

e.Assess and begin if possible the temporal assessment of physical vulnerabilities.

Deliverable(s):

1 Preliminary report on spatial and temporal dimensions of population vulnerabilities.
(SEE APPENDIX 2 for this report)

2. updates providkein progress reports. The Coastal Atlas website will be updated and
improved. Updates will be provided in quarterly reports.
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In sum, both Tasks 4 and 5 include collecting data (primauigl secondary data),
continue creatively evoing a website that will allow for the mapping of these data and
the development of tools to utilize these data. While Task 4 focuses on hazard data and
policy data, Task 5 includes additional hazard data, alatphysical hazards and, most
importantly this year data for establishing and measuring population social
vulnerabilities. Both tasks address continuing to spatially analyzing these data and
developing methodological tools for displaying the data andtseand providing a web
based system whereby prospective users can make use of the data and their results. The
additional major task for this phase was to undertake the writing of a report utilizing the
data collected to spatially analyze population soeidherabilities of coastal counties,
focusing on the CMZ. The following offers some of the highlights of the website, its data,
and its tools.

|. Website options and enhancements:

Phase 3 of the Status and Trends project has seen major improvement£oasted

Atlas Website. We have continued to modify the look, feel, and content of the Coastal
Planning Atlas by improving data layers, displays and tools. New servers have been
brought on line at Texas A&M Galveston that have greatly enhanced the dassabili

the website. Indeed, the website is hosted in both locations: coastalatlas.tamu.edu and
coastalatlas.tamug.edu. We have gone from principally three (3) websites to offering five
(5) different Atlas websites delivering a variety of data and toolgetmg particular

areas or analysis themes in an easily accessible manner with a host of tools to allow for
visualization of the data and data analysis.

Figure 5. Atlas Options Wepage.

~ - \‘ - - -
Texas Sustainable Coastal Initiative
- ), E I Planning & S bility Research Unit, Hazard Reduction & Recovery Center
- ¥ Department of Landscape Architecture & Urban Planning, Texas ASM University

Atlas Links Due to qenr!am:,;ﬁilll?g:g?glp;)‘::s:;,yslnme functions
HOME 2
Main Atlas
o o Vulnerability
¢ Hotspot Atlas
Galveston
Atlas
RESOURCES
- - Run-off Model
Pollution-Load
y Tool
o By
©g ¢

« T 1 FRTRAT

The principle access point for the website is thraitjh:.//coastalatlas.tamu.eduor
http://coastalatlas.tamug.edupictured in Figure 1 (see above). The user clicks on the
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http://coastalatlas.tamu.edu/
http://coastalatlas.tamug.edu/

AAtl aso button on tdbmagel @étetthathbattordis cicked,ethe o f t h «
Atlas-options webpage (see Figure 5) opens offering 5 different Atlagpagés or entry
portals. TheMain Atlas offers a host of data for all coastal counties, thimerability
Hotspot Atlasoffers preanalyzed ath configured data layers to enable users to undertake
both physical, social, and environmental vulnerability and sustainability analysis, the
Galveston Atlagrovides very rich and refined data at a high resolution for the Galveston
County, theRun-off Model features a unique what if approach that allows the user to
understand the consequences, in terms of potential flooding runoff, for different types of
development, and the final website is gf@lution-load tool (which is actually prepared
aspart of phase 4 and will not be discussed further in this report). The following will
provide a brief tour of these first four atlas pages.

Access to the main atlas webpage can be gail
hotlink in the center of theAtlas Options Webpage. Figure 6 displays a visual
representation of the main atlas page. This webpage now displays 18 different categories

of data layers including administrative boundary layers, transportation, topography,
ecological data, and natural laads data layers to name a few. In total, the Main Atlas

webpage provides 98 different data layers in a fully operative Geographical Information

Systems format. The entire detailed listing of these 98 data layers can be found in Table

1.

Figure 6. The Mairitlas Page
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Table 1. A Detailed Listing of Data Layers Available Through the Main Atlas Webpage.

Administrative boundaries

1. Stateboundary
TexasCounties
StudyArea
City Limits
ThreeNauticalline
ThreeMarineline

7. StudyArea CountyLabels
Policy Data

8. Building Code

9. CoastalManagemenZone
Transportation

10. InterstateHighway

11. Major Highway

o0k wdN

12. Roads

13. HurricaneEvacuationRoute
14. Railroad

15. Heliports

16. Airports

Census Data
17. CountyPopulation(2000)
18. CensusTract Population(2000)
19. Block GroupPopulation(2000)
20. Block Population(2000)
Census 1980990
21. CountyPopulationGrowth Rate
22. CensusTlract PopulationGrowth Rate
23. Block Group Growth Rate
MEND (Mitigation and Engagement Need Index)
24. SV_Index1980
25. SV_Index1990
26. SV_Index2000

Climate
27. Rainfall
Topography

28. Elevation
Ecological Data
29. EcoRegions
30. Vegetation
31. Seagrass
32. WashoverAreas
Hydrology
33. Hydrological Units
34. Rivers and Streams
35. Lakes and Reservoirs
Protected Areas
36. Federal Lands
37. National Parks
38. State Parks
39. Wildlife Refuge
40. Marine Sanctuaries
41. Audubon Sanctuaries
42. Coastal Preserves
43. Burn Exclusion Zone
44. Habitat Priority Areas
45. Wetland Inventory Data
46. Historic Places (National Register
47. Species
48. Rookery

49. Hard Reefs
50. Opengulf
Recreation
51. CountyandCity Parks
52. BeachAccess
53. Marinas
54. BoatRamps
Development
55. CensuscountyPropertyValues(2000)
56. CensusTractsPropertyValues(2000)
57. CensusBlock GroupsPropertyValues

(2000)
58. PopulatedPlaces
59. Dams

60. WetlandPermits

Natural Hazards
61. HurricaneSurgeZonesCategoryl
62. HurricaneSurgeZonesCategory?2
63. HurricaneSurgeZonesCategory3
64. HurricaneSurgeZonesCategory4
65. HurricaneSurgeZonesCategorys
66. HurricaneRisk ZonesCategoryl
67. HurricaneRisk Zones,Category2
68. HurricaneRisk Zones,Category3
69. HurricaneRisk Zones,Category4
70. HurricaneRisk Zones,Categorys
71. HurricaneTracks
72. HazardEvents(19602005)
73. FEMA Flood Zones(FEMA Flooding Risk)
74. Fire Risk Zones
75. EarthquakeRisk Zone

Coastal Data
76. CoastalTopography
77. BathymetryPoints
78. BathymetryLines (Bathymetrycontours)
79. SeaFloor Features
80. DetailedShoreline
81. ShipChannel
82. Ship Fairway
83. CoastGuard

Coastal Development
84. ResourceManagementodes
85. OffshoreBlocks
86. Oil andGasLeases
87. Oil andGasUnits
88. Oil andGasPlatforms

Offshore Risks
89. EnvironmentalSensitivity Index
90. ErosionAreas(Erosion)
91. Tidal Influence(Tidal InfluenceZone)
92. CoastalBarriers
93. DredgedSites

Galveston Parcels
94. Parcels_2005

Background
95. Texaslmage
96. Background
97. Water
98. Mexico
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The websies have full set of operative GIS tools that are located in the upper left hand
corner, just above the map itself. These tools are available in all three of the Atlas
webpages (Main, Hotspot, and Galveston). The buttons in the grey bar offer toolsrthat, fo
the most part, provide information regarding the current map. Activating or selecting one
of these tools results in the information appearing in the left frame of the atlas screen. For

exampl e, clicking the fALayer so 9%detaledbn r esu

categories) of data layer options appearing in this frame, which allows the user to active

specific data |l ayers for presentation. Furth

legend will appear in the left frame providing the usethwitformation regarding the

data currently being displayed in the map
button to obtain a hardcopy of the current map. Theralso a set of quick tools
including: zoom in (+), zoom out)(query tool (), and atool to move the map (the hand
symbol).

There are more advanced tools that can be opened in the red, green, and blue tool box
icons. The red tool box contains tools to save current work, email the results, upload or
download data, as well as a tool thdbwak the user to use additional visualization tools
such as fAVirtual earth, o or AnGoogle eartho
This tool box also contains tools to get measurements and add captions to a map. The
green tool box contains aimber of markup tools. These tools allow one to draw on or

add additional information to a map. For example one can draw dots, add lines, add geo
referenced lines or points, draw polygons, move rogrlsymbols, and add labels. These

are all tools that shdd be particularly useful when conducting workshops or planning
charrettes. During these events participants can display a variety of attributes and then

f

t

use markup tools to discuss fAwhat {ue0 scena

patternsare hanged in O0thisdé area? What wetl and
the look of ar community change?

The final tool box, the blue tool box, contains additional query tools where by one can
select and create complex sets of queries where by one eattulsute tables to select

and combine data to answer questions. There is also a fully function tutorial that can be
executed to provide more information about how to use the full GIS capabilities built into
the system by Geocortex® and ArcIMS ® We viaé converting away from these in the
very near future.

The following are some examples of simple maps that display some of the data available
in the Main Atlas web page. The first map, Figure 7, is a very simple mdqurridane

surge zones with the Coastal Management Zone boundary file overlaying these zones for
the northeastern part of the Texas coast. The surge zones range from those associated
with a category 1 storm in red, category 2 in dark orange, categoryd@rknyellow

(slightly darker than the county background color), category 4 in pink and, lastly category

5 storm in light pink. This is an interesting map because it clearly shows many surge risk
areas extend well beyond the CMZ. This may well be a goadhagt for extending the

CMZ further inland in many areas, because these are coastal areas subject to coastal
storm surge. Furthermore, it should also be clear that substantially all areas within the
CMZ are highly vulnerable to surge.
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Figure 7. Main Atlas with Surge Zones and CMZ layers active.
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Figure 8. More Elaborate map of Corpus Christi & Port Aransas Areas.
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Figure 8 offers a bit more elaborate map of the Corpus Christi and Port Aransas area.
This map includes bathometry data anadihighway data along with the surge zone data
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from category 1 through 5. Of course, one can zoom all the way into a much higher
resolution to capture surge zones relative to specific roads and neighborhoods. In
addition, as shown in Figer9, by activating the external map visualization tool, the user
can bring up a virtual map of any location, geterenced to the map being developed
within the Atlas. Here, a Googlmap has been activated to actually display a picture of
this location.

Figure 9. Figure 86s Map including a Googl e

Abeal Lageer Lagnd Lecn Kammap eslmmbs D000 Al Lt

RallGg8 Y0y 430 EEC R IR

In addition to the 98 layers discussed above as part of the main atlas webpage, the hotspot
webpage contains 73 layers of data. The vulnerability hotspot page is adtesséde

Atlas options page (see Figure 6). This page provides more detailed data associated with
counties in the northeastern portion of the Texas coast. Many of these data have been
processed with respect to the county or municipality to allow for coanty city
planners, emergency management officials, stakeholders, or just the general public to
undertake analysis that is relevant for their particular area of interest. These include
ecosystem criticality measures that assess how critical ecosystem(@eéasd by

county area, census tract area, and census block area) are under stress due to
development. Landise changes over decades. Social vulnerability analysis utilized
census data at the block level to identify areas containing populations likéligveo
difficulty preparing for and responding to environmental hazards and disasters, can also
be undertaken with this website. A full disciossof this type of analysis is presented in

the detailed report on social vulnerability and the Coastal Atlascdmra be found in
Appendix 2. These data have also been analytically combined so that one may examine
areas with particular types of needs (child care, elder care, public transportation, housing
recovery, and overall social vulnerability hotspots) at thaimpality or county level.

Finally there are basic economic analyses, based on Location Quotient Analysis, included
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at the county level as well. The full list of data available for the hotspot webpage is listed
in Table 2. However it shdd also be noted that we have added social vulnerability
analysisi termed MENDI analysis to the main atlas page. Indeed these data will provide
assessment of changes in social vulnerability using the 1980, 1990 and 2000 census data.
The report on Socidlulnerability in Appendix 2 discusses this analysis.

Table 2. Data Available on the Hotspot Website.

Political & Administrative Boundaries 37. Occupied Housing Units
1. 2000 Census Count 38. Renters
2. 2000 Census Tracts 39. Race (noAVhite)
3. 2000 Census Block Groups 40. Persons in Group Quarters
4. 2000 Blocks 41. HousingUnits > 20 years
5. Focus Texas Counties 42. Mobile Homes
6. Non-Coastal Counties 43. Persons in Poverty
7. City Limits 44. Occupied Housing Units without
8. Building Codes phone
Transportation 45. Education less than HS for Age >
9. Interstate Highway 25 years
10. Major Highway 46. Unemployed (Age > 16 years)
11. Hazardous Cargo Routes 47. Population speaking English not

12. Hurricane Evacuation Routes
Demographic Data (Census 2000)
13. County
14. Census Tracts
15. Census Block Groups
16. Census Block$latural
Hazards: Hurriane Surge Zones
17. Category 1 Surge Zone
18. Category 2 Surge Zone
19. Category 3 Surge Zone
20. Category 4 Surge Zone
21. Category 5 Surge Zone
Natural Hazards: Hurricane Risk Zones
22. Risk Zone A
23. Risk Zone B
24. Risk Zone C
Natural Hazards: Hurricane Tracks

well/not at all (Age>5years)
Social Vulnerability Assessment: Indexes (Block
Groups regional comparisons)
48. Child Care Needs
49. Elderly Care Needs
50. Transportation Needs
51. Recovery Needs
52. Capacity Building Needs
53. Raw total Social Vulnerability
Index (SVI)
54. Weighted SVI
Social Vulnerability Assessment: Block Group County
Comparison using SVI
55. Orange County
56. Newton County
57. Liberty County
58. Jefferson County

25.
Natural Hazards
26.

Hurricane Tracks (1852005)
: Flooding
FEMA Flood plains

59.
60.
61.

Jasper County
Harris County
Hardin County

Ecosystem Critically Measures (ECM)
27. ECM County
28. ECM Census Tract
29. ECM Block Group
30. ECM Block
Social Vulnerability Assessment: Base Characteristics
31. Population <5 years
32. Single Parent Households with
Children
33. Population Age > 65 years
34. Population Age > 65 years below
Poverty Line
35. Workers using Public
Transportation
36. Households without Vehicle

62. Galveston County
63. Fort Bend County
64. Chambers County
65. Brazoria County
66. Construction
67. Others

Location Quotient Analysis
68. Natural Resources and Mining
69. Construction
70. Other

Land Cover Data
71. Land Use 1996
72. Land Use 2001
73. Land Use 2005
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Figure 10 displays a map of areas (census block groups) in Galvest@metlscially
vulnerable when it comes to transportation needs, in that the darker areas have higher
proportions of households without vehicles and in which workers are more likely to
depend on some form of public transportation to get back and forth fianin Whese

areas can therefore be expected to have individuals and households that will find it more
difficult to evacuate for hurricanes.

Figure 10. Transportation Dependent Areas in the City of Galveston.
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Figure 11. Evacuation Timing for Hurricane Ike
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It is interesting to contrast the image in Figure 10 with that of Figure 11, which displays
the evacuation timing of households from a survey of a random sample of households
conducted after hurricane lke. These data have been aggreaateagéd) to the block
group and the averages have then be categorized ranges of evacuation timing periods.
This procedure results in often very small numbers of observations (the numbers
embedded in each block group polygon) being averaged, however sit proeide a
means of looking for patterns of evacuation. It should be clear that areas with higher
proportions of households that were transportation dependent were more likely to
evacuate between 12 to 24 hours before the storm. In other words thedeolutsuledt

very late in the evacuation period. This analysis was pushed much further in the report on
social vulnerability that will be discussed below and can be found in Appendix 2.

Table 3. Data Available on the Galveston Atlas Website.

AdministrativeDistricts Boundaries

1. County
2. City
3.  Water Control and Improvement
Districts (WCIDs)
4. Municipal Utility Districts (MUDs)
5. Independent School Districts
(ISDs)
6. Drainage Districts
7. Emergency (police, fire, EMS)
Service Networks (ESNSs)
8. College Boundaries
9. Navigational Districts
Census 2000 Data
10. Census Tracts
11. Census Block Groups
12. Census Blocks
Development
13. Streets
14. Railroads
15. Landmarks
Physical RisksHurricane Surge Zones
16. Category 1 Surge Zone
17. Category 2 Surge Zone
18. Category 3 Surge Zone
19. Category 4 Surge Zone
20. Category 5 Surge Zone
Physical Risks: Wetland Loss (262004)
21. Freshwater Natural Wetland Loss
22.Freshwater human Modified
Wetland
Physical Risks: Others Natural Hazards
23. Hurricane Risk Zones (A, B, & C)
24. Flood Risk Zones (FEM&®3)
25. Floodi 1994
26. Tropical Storm Tracks
27. Subsidence Risk Zones
28. Coastal Shoreline TypésSl)
29. Tornado Events (FB5) 19502003

30. Hazardous Waste Sites 2004

31. Flood Events 1993003

32. Drought Events 1992003

33. Coastal Erosion Rates (Ft per ye:
Parcel Data

34. Parcels 2008

35. Lot Lines 2008
Background Data

36. Water

37. County detailed Outline
Hurricane lke

38. Damage Pictures
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The Galveston Atlas provides very detailed data on Galveston proper that allows users to
undertake analyses at a much finer resolution. The Galveston Atlas provides users with
38 different data layers. The foundation of these layers is the parcel d&alNe@ston
County whichprovides data on each individual property parcel for the entire county. In
addition to the parcel data, some of the other data layers include layers for Water Control
and Improvement Districts (WCIDs), Municipal Utility Districts (ND\3), Independent
School districts and Emergency Service Networks. A complete listing of the data layers
can be found in Table 3 (above). Figure 12 displays the main website for the Galveston
Atlas that is reached by clicking the hotlink in the Atlas Oggtiorebpage (see Figure 5).

Figure 12. Galveston Atlas Portal
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Figures 13 and 14 offer two examples of the types of maps and analysis that can be
undertaken with data layers available at Galveston Atlas website. Figure 13 displays the
property parcel levetlata for a section of the City of Galveston near the port area, just
south ofPelican Islandwhich is just barely indicated by the sliver of green just north of

the port waterway, and extending sofitbm the Strand areto near the sea wall. The
northernarea near the port was the area that received the most extensive flooding from
the surge that accompanied Hurricane Ike. Overlaid on the parcels are the surge zones for
Category 1 and Category 2 hurricanes. While one must be cautious about interpeeting th
precise boundaries of the surge risk areas, since they are only approximate and not
designed for this fine of a resolution, one can clearly get an indication of the areas of
Galveston City proper that are more subject to surge damage than others. The muc
narrower band of surge areas to the south reflect the protection of
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