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*2008

*Category 2 (by wind

speed-110mph) —
*22ft storm surge | . ‘ 3
100,000 homes LTINS N
flooded | NTESEN
*2 mil people without Y - &
power for weeks = B g

*$142 bil in damage
*30 yrs worth of
erosion
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Disasters are treated as acute events,
instead of chronic conditions

Number 773 events The number of GREAT and DEVASTATING

40

O

Fatalities: 2 mil

U

Overall losses:
‘ ‘ US$ 2,500bn

@,

10 Insured losses:

US$ 600 bn

O

1980 1985 1990 1995 2000 2005 2010

Percentage distribution
worldwide
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natural catastrophes by event type

Geophysical evnts:
Earthquake, volcanic eruption

Meteorological evnts:
Tropical storm, winter storm, severe
weather, hail, tornado, local storms

Hydrological evnts:
Flash flood, river flood, storm surge,
mass movement (landslide)

Climatological evnts:
Heatwave, freeze, wildland fire, drought

Adapted from Munich Reinsurance Company,



Flooding Hurricanes

Texas “consistently outranks all states in deaths, injurie: Direct hits from 1851-2004

, | NOAA
and property loss resulting from flood events
--Zahran, Brody, Peacock, Vedlitz, Grover, 2008

On average, Texas is impacted by 400 floods annually, m
making it the most vulnerable state to flooding, outrank I IEEE s
ing the second highest state by twofold TN D OE TN T ©
—State of Texas Hazard Mitigation Plan, 2010-2013 2R E.LE 8Lk ESE D
R R I i i
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Drought ER Wildfires

Percentage of moderate Percentage of crop damage 1950-2010

to extreme drought during SHELDUS

1896-2012 in the month of , -
Texas is ranked 4thin

lune ID-11% wildfire fatalities and 5th

National Climatic Data Center and NOAA

WA-17% in property damage in

Percentage of the nation -sHeLbus

property damage
from drought among
all states,

1950-2010
SHELDUS

SC-18%
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Natural disasters are far from natural

phenomena
000
ﬂ froman (ol
SYSTEMS

BIoPHYSI0AL
Systems

DishsTERS = (f) HUMAN  ACTION
iNn
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Come away with:

City and regional planning must be a
part of disaster planning

Inclusive planning—involving the
whole community must take
place

There are already available tools to
incorporate resilient practices in
your community

3
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What is resilience?

e Ecological definitions themes are a system’s capacity to:
— resist or absorb impacts

— to maintain or return, more or less, to the same form, function,
structure or qualitative state.

060 » Hazard/disaster literature themes:
ﬂﬂﬂ — Absorb, deflect or resist potential disaster impacts
» Mitigation is a key issue
— Rapid bounce back after being impacted and

* Recovery processes are key

— Learning from disaster experiences resulting in modifying the
organization and structure of systems to adapt
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What is resilience?

The ability of a high
Community and the Bio-

physical systems upon

which they depend, to: System

— resist or absorb the Capia
impacts (deaths,
damage, losses, etc.)
of natural hazards,

— rapidly recover from : ;
those impacts, and : : ROBUSTNESS
— reduce future : '

vulnerabilities through low

adaptive strategies Time
(Peacock et al. 2008 RAVON).

: RAPIDITY : ENHANCEMENT

Adapted from Bruneau et al., 2003
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Increase resilience
with community capacity

E ol il

* Economic capital
— Financial resources
* Physical capital
— Quality of the built environment
 Human capital
— Type and diversity of workers
* Social capital
— How connected residents are to other residents
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Increase resilience in the disaster

Focused on the

built environment

Social Capital
Economic Capital
Physical Capital
Human Capital

Social Capital
Economic Capital
Physical Capital
Human Capital

Social Capital
Economic Capital
Physical Capital
Human Capital

Social Capital
Economic Capital
Physical Capital
Human Capital
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Focused on the
event



DISASTER

IR

COMPREHENGIVE

JELANN!NG

M ITIGAT ION
PLANNING

CONSISTENCT
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BVENT-SPECIFIC CONPITIONS

| WAZARD MPRovisED | | IMPROVISED
GHARACTER\STICO RESFONSE- K&COVER‘(

—

-

COMMUN ITY

CHARACTERIST LS — \L
ey VR |
P S\ CAL == —/ | \MPACTS MPACS
VULNERABILATY - ‘
so0l Al /I\ /[\ /I\
VULNERABILITY
WAZARD RESFONSE-
~ [ MIT\eATION PREPAREDNESS

lfaoovam’

PRE -ENENT PLANNING
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COMMUN I TY
CWARACTERIST (LS

+

WALARD
EXFORURE

PHYS\OAL
VULNERABILITY

sool AL
VULNERABILITY

-

AT& ‘ HAZARD REDUCTION & RECOVERY CENTER

4
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IMPACTS |
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IMPACTS




Physical Impacts

e (Casualties
— Deaths
— Injuries
— lllnesses

* Property destruction
— Buildings
— Contents (furniture, equipment, supplies)
— Vehicles

— Infrastructure (water/sewer, power/fuel,
telecommunications, transportation)

— Animals and crops
e Environmental degradation / habitat loss
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Social Impacts

— Psychological impacts

e PTSD, Anxiety, Depression, Substance Abuse, etc.
— Demographic impacts

» Population displacement, dislocation, and loss, etc.

— Economic impacts
e Business loss, interruption, market instability, etc.

— Political impacts
e Leadership loss & change, violence, instability, etc

— Resiliency Outcomes:

» Recovery (speed and quality)
» Adaptation
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BVENT-SPECIFIC CONDITIONS
| HALARD M PROVISED r\mmovxsav

CHARAGTER\STICS | | RESFONSE RELOVERY

-

COMMUN ITY

CHARNACTERIST LS \l/
o L J .
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VULNERABILITY |
1 N
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EWNERY

MIT\GATION PREPAMREDNESS

g

PRE -ENENT PLANNING
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Inclusive Plan Making Process

Connect

4

Assess

4

Envision

Identify New Issues

d

Prioritize

d

Implement

y

— — 1
IEvaIuate |mpacts¢

Monitor, evaluate, update

AT& ‘ HAZARD REDUCTION & RECOVERY CENTER

Increase resilience
through planning

Get together a core team of
stakeholders who are likely to
have the most capacity, whether
in time, interest, ability,
resources, or networks

. Inclusive planning—involving
the whole community must
take place



Inclusive Plan Making Process

¥
Organize e Reach out to community
I members to form a planning task

forcethatcanactas a
information brokers to the entire
) community

Assess

4

Envision

4

Prioritize

d

Implement

Identify New Issues

y

— — 7
IEvaluate impacts,,

Monitor, evaluate, update
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Inclusive Plan Making Process

e Collect
¥ pertinent
Organize _ N data to be
Multi-Hazard Mitigation Activities
1 used as the
Connect Risk Analysis foundation
of decisions
Hazard Exposure
Physical Vulnerability g oin g
Social Vulnerability
P Climate Change Sensitivity Analysis fO rwa rd
;.3: Envision —)  Hazard Mitigation Considerations
:E‘ COMMUN ITY
3 \L CRARACTERIST (LS
Prioritize B WATARD
‘L EXFOSLRE
4
: Y S\OAL
Iy Implement — Prevention, Preparedness, Response, and
N g P Recovery Programs VULNERABILITY
E
| - ' ~ lErmmiLiry
L& Monitor, evaluate, update — Cansequence Analysis
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Assess Hazard Exposures

. Hurricane risk zones

. Surge zones

. Tsunami risk zones

. Flood zones

. Seal level rise

. Coastal erosion and accretion
. Seismic hazards and fault lines
. Hazardous material sites

. Wildfire risk zones

*  Drought-affected zones

. Landslide risk

*  Fogrisk

. Avalanche risk zones

AT& ‘ HAZARD REDUCTION & RECOVERY CENTER
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HWALARD
EAFORURE

Py S\OAL
VULNERABILITY
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VULNERABILITY




Interstate Highway

Major Highway
County
S UL IMiles FEMA 100 Year Flood Risk
0255 10 15 20 ZONES A, AE, ANI, AO
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Interstate Highway

Major Highway
| County
- Surge Category 1
v _ - Surge Category 2
) Iy 4 [ surge Category 3
' MU IMiles '\ Surge Category 4
0255 10 15 20 Surge Category 5
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Interstate Highway

Major Highway
:l County
Wind Risk
(mph)

Less than 88.0
~ 88.0-1010
I 101.0-114.0
B 114 - 127.01
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CLIMATE TOOLS DATA ACCESS

WalnutiCre
Lafayette
Alamo

Moraga
Danville

San!Ramon#s
680

L

Dubling 580

680

Pleasanton
[

Ffémo_nt \m

Cupertino:
Inundation Area

b

'@ M current

Saratoga i M 190 rise




Assess Physical Vulnerability
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COMMUN ITY
OYWARACTERIST LS

Roads, bridges
Dams, levees
Electricity

Energy infrastructure
Water

WALARD
EXPOSLRE

PEYS\OAL
VULNERABILITY

sool kL
VVLNERABI LITY

Phone, internet
Hospitals

Schools

Fire stations

Police stations
Nursing homes
Emergency shelters
Historic structures

Key commercialf/industrial
bldgs

Residences
Wetlands
Freshwater sources
Large stands of trees

Oyster reefs and coral
reefs

Conservation areas
Dunes and barrier islands



Port tonnage, 2004
US Corps of Engineers, Navigation Data Center
Baton Rouge, LA N Foreign
Texas City, TX I @ Domestic
Huntington-Tri-state [ N RN
New Orleans, LA N
Corpus Christi, 7X | IR
Long Beach, CA Il
Beaumont, TX 1R
New York, NY & NJ R
Houston, TX I EGR
South Louisiana, LA 1RGN

Tonnage 50 100 150 200
in millions
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Housing units
US Census Bureau 2010

Texas R

Florida

New York NN

Pennsylvania Il

Ohio N

Michigan Il

North Carolina

lllinois N

Georgia I

California NG

Top 5 states by industry value in billions of USD

US Census Bureau, Economic Census 2007

@ TEXAS
@ CALIFORNIA

m @ OHIO
@ ILLINOIS

@ NEW YORK

@ PENNSYLVANIA
m @ NEW JERSEY
[ @

Manufacturing  Wholesale  Retail Trade
Trade




® Public Schools

Interstate Highway

Major Highway
- Surge Category 1
- Surge Category 2
- Surge Category 3

Miles - Surge Category 4

0255 10 15 20 Surge Category 5
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e \Work Locations

County

Surge Zones



Assess Physical Vulnerability

® Historic Places (National Register)

Y
&

Interstate Highway

Major Highway

- Surge Category 1
- Surge Category 2
- Surge Category 3

ML IMiles [l Surge Category 4
0.755 3 45 6 Surge Category 5
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Assess Social Vulnerability

Race & Ethnicity Income & Poverty
Education Housing Tenure
Gender & Household Composition Age

SOCIAL VULNERABILITY
leads to differences in:

Capacity

Information

Power/Control
2 Resources

resulting in:

DISPARITIES IN RESPONSE

Warning Damage

Preparedness Evacuation Recovery

@ ‘ HAZARD REDUCTION & RECOVERY CENTER

Much like physical vulnerability,
except focused on social units

Focus is on social factors and
processes that generate vulnerability
in terms of a person’s or group’s
capacity to anticipate, cope with,
resist and recover from the impact of a
natural hazard

— These factors include:

* Race/ethnicity, gender, education,
poverty, age, and housing tenure

Social vulnerability will rarely be
uniformly distributed among the
individuals, groups, or various
populations comprising social systems
— As a consequence we can develop
mapping tools to identify areas with

higher concentrations of socially
vulnerable populations



P 5 states’ populatlon in millions To op 5 states’ percent population change
ensus Bureau 2010 ensus Bureau 2000-2010

II I 20.6%

]
Texas NN
New York

Utah
ldaho
Texas

[llinois N

Nevada NN

Florida
Arizona

California

Texas is the 9th most impoverished state
US Census Bureau 2010

Texas population growth by race in millions
Texas State Data Center

20 |
/ HISPANIC POVERTY Nyrrm
15 '

34% of Texans do not speak English at home, while

14.5% of Texans speak Enlgish less than very well
5 BLACK --US Census Bureau 2010

_;_—————_-_-_-.‘_——-—""'—- OTHER

]
NON-ENGLIS
SPEAKING}W

1980 1990 2000 2010 2020 2030 2040
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A few examples of social vulnerability measures

Household structure Larger families, particularly those with high number of dependents, relative
to wage/salary earners are more vulnerable, as are single parent, particularly
female headed households.

Socioeconomic Status Higher levels of wealth, income, prestige, and political power insures
enhanced ability to ability to prepare for, mitigate against and cope with
physical impacts. Often have much higher resources base to draw from to
overcome

Gender Women have more difficult time in recovery because of constrained
employment opportunities and lower wages; often must take primary
responsibility for child care and households activities.

Race/ethnicity Language, culture, and discrimination
Age Both young and old are at higher risk due to reduce mobility, economic
) constraints, legal constraints. Households with these higher risk groups can
(elderly and children) be limited due to time and resource constraints.
Tenure Renters more transient, fewer resources, less-control, more dependent on

owner for improvements, repair, mitigation, etc.

Urban/Rural Rural residents are more vulnerable due to isolation, tend to have fewer
employment opportunities, are poorer, etc.

Special Needs populations | Sick, infirmed, etc.

Employment status Those who are un- or under-employed have reduced resources from which to
draw from.

m ‘ HAZARD REDUCTION & RECOVERY CENTER



COMMUN\TY
Assess Social Vulnerability
EXPOURE
1st Order 2nd Order 3rd Order WY‘&\DA’L
% single parent households Child Care Needs VULNERABILITY
% families with children <5
%, ' Elder Care Needs sool AL
% populat|.on >65 | CULN Bl LITY
% population >65 and in poverty
% workers using public transpor- Transportation Needs
tation -}

% occupied housing units without
a vehicle

% units occupied Housing &

* Collected from the Census
% units renter occupied ahelter Needs Social B urea U'S America ]

% population non-white Vulnerability

Hotspot Community Survey

% population in group quarters

% housing >20 years old ° Mappn‘]g tOOIS, like the

% units that are mobile homes
% population in poverty texasatlas.arch.tamu.edu

% occupied units without a tele- Civic Capacity Needs
phone

% population >25 with less than
a highschool education

% population >16 and in labor
force and unemployed

% population >5 who speak En-
glish not well or not well at all
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Mean percentage change from 1980-2000

Peacock et al.,, 2011

Potential [ ®1930
Transportation ®1990
0 - ®2000
—
otenticl i
Housing Needs
[
I

00l
Vulnerability
I

5 10 15 20 25 30 35 40
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Assess Social Vulnerability

Percent non-white,
ACS (2005-2009)

Low Vulnerability

Percent non-white,
ACS (2005-2009)

| Low Vulnerability

mu—1 —wies I High Vuinerability

M mies [ High Vuinerabiliy
v ¢ 8 8 Major Highway

Major Highway
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Assess Social Vulnerability

Category 2

Category 1

Major Highway

Social Vulnerability
Hotspot (3rd Order)
ACS (2005-2009)

Low Vulnerability

.

1

.
iles

16 Bl High Vuinerability
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5
Miles

@ ‘ HAZARD REDUCTION & RECOVERY CENTER

Damage Index
4-5
+ 6-8
° 9-15
*+ 16-20

Seawall

E County Boundary

I Vliles

(/

T %/ :{/

/. \.,J/

/

_—1




Major Highway

Social Vulnerability
Hotspot (3rd Order)
ACS (2005-2009)

Low Vulnerability

I
=
e
ML LT IMiles
45 6 I High Vulnerability
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Hotspots of vulnerability

* The physical and social
impacts of disasters are a0
results of the exposure to
hazards, the physical
vulnerabilities, and the Wi R
social vulnerabilities present
In @ community

COMMUN \TY
CRARAGTERIST (LS

4—

e That vulnerability analysis 15paln N

should be based on eoion
assessments VULNERABILITY

soul AL
VVLNERABI LITY
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Overlay data

Category 2 Hurricane Risk expose
these coastal barrier islands to hurri-
canes. You can also see Category 1
and 2 Hurricane Risk along the
mainland.

H, holds Without Vehicle,

F Households Without Vehicle,
ACS (2005-2009)

ACS (2005-2009)
[ Low Vulnerability I Low Vulnerability
== [
= =
(] =
I High Vulnerability I High Vulnerability
Major Highway Major Highway
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Assess Social Vulnerability
Bay Area

== California So

Inundation Area |

M current
W 19 1. nise

Bttuce P RIo0N
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Assess Social Vulnerability
San Francisco

== California Social Vulnerability
mens t

Texas Targ

Layer List 06075061100

it 2 v 8.52 Chart

M County Bdy £ 89
3 8 ¥ sv
W Bay Area Childcare Needs (BG)

T Bay Area SV (Tract)

Bay Area SV (County)
Statewide Childcare Needs (BG)
Statewide SV (Tract)

Statewide SV (County)

Lattuder37.792917 Longitudei-122.220393
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Jibur on
%

Belyedere-
Betvedere %

Tibiron

Inundation Area

B current
M 19 In rise

bytors, and the GIS
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Assess Social Vulnerability
Palo Alto, San Jose

>
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Inclusive Plan Making Process

¥

Organize 4 N B
J( Multi-Hazard Mitigation Activi

tieé

e Interactively

Connect Risk Analysis
‘L Hazard Exposure engage the pUbIIC
Physical Vulnerability in setti ng goa|s to
Assess Social Vulnerability o
—>  Climate Change Sensitivity Analysis miti g ate h aza rd S
¢ A and plan for
F 3|  Hazard Mitigation Considerations recovery
=
Prioritize
] J
r 5> Implement —| Prevention, Preparedness, Response, and
8 Recovery Programs
- J
3 N 2
g | —>
l— . Monitor, evaluate, update Consequence Analysis
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Inclusive Plan Making Process

¥

Organize

4

Connect

4

Assess

4

Envision

Identify New Issues

Implement

y

— — 7
IEvaluate impacts,,

Monitor, evaluate, update
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Identify a range of promising
policies and actions that align
with other strategies

. There are already available

tools to incorporate resilient
practices in your community



Hazard Mitigation Plans:
Beyond the FEMA crosswalk

Hazard Mitigation Plan Evaluation Protocols

1. Vision Statement: Problem description, 5. Inter-organization coordination and

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

2. Planning Process: general description, 6. Specific Mitigation Policies and

proposed participation techniques Actions: general policy, regulatory tools for hazard
zone, modeling technique and tools, floodplain
regulations, incentives-based tool, structural too,

3. Fact Basis: hazard identification, awareness/educational tool, social
vulnerability assessment, risk analysis, emergency ~ consideration/special needs, public facilities and
3 management infrastrUCtUre, recovery planning, emergency
preparedness, natural resource protection
4. Mitigation Goals and Objectives: 7. Implementation: implementation, evaluation,
economic impacts goals, physical and updating, and monitoring
environmental impacts goals, and public interests
goals
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Hazard Mitigation Plans:
Beyond the FEMA crosswalk

.. Fact Goals & Inter-org. Policies & Implement Total
Plan Type Vision Process . . . . .

Basis Object. Coordination Actions ation Score

) 5.40 11.40 16.44 10.60 23.60 41.80 11.60 120.84
Regional

54.0% 57.0% 39.1% 48.2% 40.7% 27.9% 44.6% 36.8%

rT— 2.00" 10.00 15.18 12.25 28.25 43.50 16.50 127.68

Y 20.0% 50.0% 36.1% 55.7% 48.7% 29.0% 63.5% 38.9%

Cit 3.67 9.00 8.88## 6.00 21.00 41.67 12.67 102.88

Y 36.7% 45.0% 21.1% 27.3% 36.2% 27.8% 48.7% 31.4%

All Plans 3.83 10.33 10.00 24.50 42.33 13.50 118.63

38.3% 51.7% 45.5% 42.2% 28.2% 51.9% 36.2%

** = P(F) <.05; * = P(F) <.01; # = County average vision scores significantly lower than regional average scores;
## = average city fact basis significantly lower than county and regional average scores. & = statistically different
than regional plans at the .1o0.
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1. Development requlations and land use
management

m not at all m small some great
extent extent extent

Residential subdivision
ordinance

Stormwater _retention
requirements

Hazard setback ordinance
Planned unit development

Special overlay districts/
zones

Agricultural or open space
zoning

3 Performance based zoning

25% 50% 75%
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2. Building Standards

m not at all m small some great
extent extent extent

Flood hazard standards,
new homes

Building code*

Wind hazard standards,
new homes

Retrofitting for existing
building

Special ulitity codes

} 1 t
25% 50% 75%
*This policy was coded based on the age of building codes adopted:

2009 IRB/IBC codes - lightest gray
2006 or 2003 IRC/IBC codes - medium gray
2000 IRC/IBC or older southern building codes - dark gray

No building code - black
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3. Natural Resource Protection

m not at all m small ' some great
extent extent extent
Wetland protection
Protected areas
Habitat protection &
restoration
25% 50% 75%
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4. Public information and awareness

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

Public education for hazard
mitigation

Citizen involvement in
hazard mitigation planning

Mitigation seminarsfor
developers/builders

Hazard disclosure

Hazard zone signage

25% 50% 75%
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5. Incentive Tools

m not at all m small some great
extent extent extent

Participation in NFIP

Participation in the FEMA
CRS

Transfer of development
rights

Clustered development

Density bonuses

50% 75%
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6. Property acquisition programs

m not at all m small some great
extent extent extent
Fee simple purchase
Acquisition of dev.
rights or easements
Relocating existing
buildings
25% 50% 75%

7. Financial tools

m not at all m small some great
extent extent extent
3 Lower tax rates
Impact fees of spec.
assessments
Special tax assessments
25% 50% 75%
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8. Critical public and private facilities policies

m not at all m small some great
extent extent extent
Requirements for locating
public facilities & infrastructure
Requirements for locating critical
private facilities & infrastructure
Using municipal service
areas to limit development
25% 50% 75%

9. Private-public sector initiatives

m not at all m small some great
extent extent extent
3
Public-private partnerships
Land trusts
25% 50% 75%

AT& ‘ HAZARD REDUCTION & RECOVERY CENTER



No adoption Greater adoption

0.0 0.5 1.0 1.5 2.0 25

NFIP .
Subdivision ordinance 1. Development regulation and

Flood standards for buildings |a nd use mana ge ment
Wind hazard bldg. standards

Stormwater retention

Bldg. codes

CRS

Hazard setback ordinance
Retrofit bldg. standard

Plan unit development

Special local utility standards
Public hazard edu. programs
Citizen invol. hazard planning
Wetland protection

Qverlay zoning district
Locating public facil./util. policies
Ag. and open space zoning
Locating critical facil. policies
Protecting area regulations
Hazard disclosure

Habitat protection

Seminars for develop./builders
Limit dev. munici. service district
Performance zoning

Fee simple purchase

Hazard zone signs

Acquisition rights

3 Public private
Land trusts

Relocating public bldgs.
Transfer dev. rights

Lower tax for envir. protection
Cluster development

Impact fees

Special taxing district

Density bonuses
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No adoption Greater adoption

0.0 0.5 1.0 1.5 2.0 25

NFIP

Subdivision ordinance

Flood standards for buildings
Wind hazard bldg. standards
Stormwater retention

Bldg. codes

CRS

Hazard setback ordinance
Retrofit bldg. standard

Plan unit development

Special local utility standards
Public hazard edu. programs
Citizen invol. hazard planning
Wetland protection

Qverlay zoning district
Locating public facil./util. policies
Ag. and open space zoning
Locating critical facil. policies
Protecting area regulations
Hazard disclosure

Habitat protection

Seminars for develop./builders
Limit dev. munici. service district
Performance zoning

Fee simple purchase

Hazard zone signs

Acquisition rights

3 Public private
Land trusts

Relocating public bldgs.
Transfer dev. rights

Lower tax for envir. protection
Cluster development

Impact fees

Special taxing district

Density bonuses
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Inclusive Plan Making Process .
. * Identify manageable tasks and

1 responsible parties
Organize
‘L Multi-Hazard Mitigation Activities
Connect Risk Analysis
\L Hazard Exposure
Physical Vulnerability
ASSE5S _ Social VuInergl_)iI_ity _
Climate Change Sensitivity Analysis
3 Envision Hazard Mitigation Considerations
=
Prioritize

.4

I— ks Prevention, Preparedness, Response, and

B Recovery Programs
| E

@

S v
|_ g .

L Monitor, evaluate, update Cansequence Analysis
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Inclusive Plan Making Process e (Create feedback |00p5 as a way
1 to adapt to changing conditions

Organize
‘I’ Multi-Hazard Mitigation Activities
Connect Risk Analysis
J' Hazard Exposure
Physical Vulnerability
AsSess Social Vulnerability

—>| Climate Change Sensitivity Analysis

] J

g
z Envision ——3|  Hazard Mitigation Considerations
=
& )
Prioritize
i) &
3 |_ Implement ————3| Prevention, Preparedness, Response, and

Recovery Programs

! L

Monitor, evaluate, update >

IEvaIuate |mpacts\b

—

Consequence Analysis
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Come away with:

City and regional planning
must be a part of disaster
planning

Inclusive planning—involving
2 the whole community
must take place

There are already available
tools to incorporate
resilient practices in your
community

3
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*Urban planning

*Hazards

eLandscape architecture
*Education & training
*Community engagement

*Urban planning
*Hazards
*Sociology
*Mitigation
*Recovery
*Hurricanes &
flooding

*Urban planning
*Hazards

*Housing

*Recovery

*Social Vulnerability

VAN ZANDT

@ ‘ HAZARD REDUCTION & RECOVERY CENTER

1

SCHWARZ

COOPER

*Urban planning
*Hazards
*Climate change
*Environment
*Sustainability
*Mitigation

*Urban planning
*Practicing planner
*Historic preservation
*Architecture

*Urban planning

*Hazards

eInclusive planning
*Emergency Management
*Recovery

*Community engagement
*Philanthropy



PLANNING

for

COMMUNITY
RESILIENCE

A HANDBOOK FOR REDUCING
VULNERABILITY TO DISASTERS

Jaimie Hicks Masterson
Walter Gillis Peacock
Shannon S. Van Zandt
Himanshu Grover

Lori Feild Schwarz
John T. Cooper, Jr.
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Resilience
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Indicators for measuring capital

e  Physical capital
—  Construction: The construction component was measured using five indicators: building construction establishments,

heavy and civil engineering construction establishments, highway, street, and bridge construction establishments,
utility systems establishments and architecture and engineering establishments.

—  Environment: The environment component was measured using two indicators: environmental consulting
establishments and environmental and conservation establishments.

— Land and building regulations: This component was measured using three indicators: land subdivision establishments,
legal services establishments, and building inspection establishments.

— Land use planning: The land use planning component was measured using landscape architecture and planning
establishments.

—  Property insurance: This component was measured using property and causality insurance establishments
—  Research: The research component was measured using scientific research and development establishments.
—  College: The college component was measured using colleges, universities, and professional schools.

—  Housing: The housing component was measured using two indicators: occupied housing units and vacant housing
units.

—  Critical facilities: This component was measured using eight indicators: hospitals, hospital beds, ambulances, fires
stations, schools, licensed child care facilities, nursing homes, and hotels and motels.

— Transportation: The transportation component was measured using three indicators: occupied housing units with a
vehicle available, special need transportation services, and school and employee buses.

—  Communication: The communication component was measured using five indicators: occupied housing units with
telephone services, newspaper publishers, radio stations, television stations, and internet providers.

—  Emergency shelter and relief services: This component was measured using three indicators: temporary shelters,
community housing, and community food services’ facilities.
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Indicators for measuring capital

 Human capital

Education attainment: The education component was measured using percentage of population with more than high school
education.

Health: The health component was measured using two indicators: physicians and health care support workers.

Labor force in construction: This sub-component was measured using four indicators: building construction workers, heavy and
civil engineering construction workers, architecture and engineering workers, and highway, street, and bridge construction
workers

Labor force in environmental related employment: The environment sub-component was measured using two indicators:
environmental consulting workers and environmental and conservation workers.

Labor force in land and building reqgulations: This sub-component was measured using three indicators: land subdivision
workers, population employed in legal services, and building inspectors.

Labor force in land-use planning: The planning sub-component was measured using landscape architects and planners.

Labor force in property insurance: This sub-component was measured using property and causality insurance workers.

Labor force protected by mitigation policies: The mitigation sub-component was measured using five indicators: FEMA
community rating system (CRS) score, comprehensive plans, zoning regulations, FEMA approved mitigation plans, and
building codes.

Labor force in citizen protection: The citizen protection sub-component was measured using the population employed as fire
fighters, prevention, and law enforcement workers.

Labor force in research: The research sub-component was measured using the population employed in scientific research and
development services.

Labor force in high education: The professional sub-component was measured using population employed in colleges,
universities, and professional school.

Labor force with language competency: The language sub-component was measured using the population that speaks English
language very well.

Labor force in Transportation: The transportation sub-component was measured using the population employed in special need
transportation services.

Labor force in Community and social services: This sub-component was measured using community and social workers.
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Indicators for measuring capital

* Social capital

Participation in voluntary organizations
(Volunteerism): This component was
measured using registered nonprofit
organizations.

Involvement in social groups (Association
densities): The involvement in social groups
was measured using recreational centers
(bowling centers, and fitness centers), golf
clubs, and sport organizations.

Civic and political participation: This social
capital component was measured using three
indicators: registered voters, civic and
political organizations, and U.S. Census
response rates for the decennial (2000)
population and housing survey.

Religious participation: Religious participation
was measured using religious organizations.
Community attachment: The community
attachment component was measured using
owner-occupied housing units.

Connection to working places: This element
was measured using two indicators:
professional and business associations.
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 Economic capital

Income: Income was measured using two
indicators: per-capita income and median
household income. Both per capita income
and household median income were both
utilized because together they indicated
relative income and the degree to which the
diverge suggests inequality as income
distribution become more skewed.

Employment: The employment component
was measured using the percentage of
people who are employed.

Property value: This component was
measured using the median value of owner-
occupied housing units.

Business: The business component was
measured using business establishments.

Health insurance: The health insurance
component was measured using the
percentage of people with health insurance.



What is resilience?

Economic
ﬁ ?

What are your community’s financial resources?

*Per capita income

*Household income

*% employed

*Value of owner-occupied houses
*Number of businesses

*% of health insured
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What is resilience?

Physical

How does your community’s built environment help
support itself?

*Amount of residential housing

*Amount of commercial and industrial buildings
*Amount of roads, dams, levees, and bridges
*Amount of electricity, water, and telephone used
*Number of critical facilities
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What is resilience?

Human

How many and what type of workers are in your

community?

*Construction
*Environmental consulting
eLand and building
Regulations

eLand-use planning
*Property Insurance
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*Mitigation Policy

*Citizen Protection

*Research

*Education

*Transportation

eCommunity and social services



What is resilience?

Social

How well connected are the citizens in your
community?

*Recreational facilities
*Non-profit organizations
*Religious organizations
*Business associations
*Registered voters
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