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PART 1 - Executive Summary

This Report 2 is part of two reports prepared in response to a request from the City of
Portsmouth to generate knowledge relating to both the perceptions and the experiences of
citizens relating to recurrent flooding. In particular, this Report 2 is intended to provide insights
into the storm-related vulnerabilities of Portsmouth citizens, with special attention towards
medically fragile populations.

The analyses contained within this report are derived from a random sampling of 353
Portsmouth households following Hurricane Irene. The data described within this report covers
three broad areas: 1) information was gathered on the perceptions and behaviors of these
households in anticipation of and in response to the Hurricane Irene event, 2) information was
gathered to gauge the vulnerabilities of these households, and 3) information was gathered on
the household’s exposure and loss stemming from Hurricane Isabel. The sampled households
have been geocoded to the nearest self-reported residential cross street. Derived from this
spatial information, this report includes heat maps illustrating the intensity of vulnerability

The concept of vulnerability addressed in this report is largely centered on the ability of a
household to respond to and cope with an altered environment resulting from a severe storm
event. This understanding of vulnerability is necessarily broad and encompasses perceptions of
risk, attitudes formed by past exposure and loss, social and financial networks, literacy, and
medical fragility. These household characteristics provide the context, and shape the ability,
within which vulnerability plays out over the days, months, and years following the actual event
as the individual struggles to reestablish normalcy or, at least, to achieve a new normalcy that
provides a sense of security and stability. Many of the variables presented in this study are
understood, both theoretically and as evidenced in practice, to either frustrate or facilitate
one’s ability to comprehend, prepare for, weather, and recover from a severe storm event.

In particular, this Report contains information relating to the medical fragility of residents,
especially those needing assistance with activities of daily living. Chronic medical conditions,
mobility issues, and cognitive impairments are more prevalent in aged and low-to-modest
income populations. The elderly and medically fragile populations often exhibit reduced health
status and heightened dependence that may limit the ability to prepare for and respond to
severe storm events.

Part 1 of this report provides an executive summary. Part 2 provides a succinct summary of key
findings for major variables. Part 3 presents the methodology. Part 4 presents charts, tables,
analyses, and vulnerability heat maps for selected variables.
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PART 2 - Key Findings

These key findings represent a sampling of Portsmouth households that experienced Hurricane
Irene. That is, only households that experienced Irene were part of the survey. In addition,
among these households, the survey identified households that also experienced Hurricane
Isabel. The data gathered specific to Isabel is identified in the heading.

Neighborhood Likely to Flood

Households were asked to report their level of agreement with the statement that their
neighborhood is likely to flood during a big storm.

Nearly 37 percent of households agree that their neighborhood is likely to flood during a
big storm. This suggests that the risk perception of neighborhood flooding due to large
rain events concerns a sizable portion of the households.

Roughly 60 percent of households within the AE Flood Zone agree that their
neighborhood is likely to flood during a big storm. This suggests that the perceived risk
of neighborhood flooding due to a large rain event is greater for those living within an
AE Flood Zone relative those residing outside the zone.

Approximately 43 percent of households living within low-to-moderate income block
groups agree that their neighborhood is likely to flood during a big storm. This suggests
that living within a low-to-moderate income block group may have some impact on
perceived risk of neighborhood flooding due to a large rain event relative those residing
outside of these block groups.

Low income households (<35K annual household income) are more likely (over 49
percent) than any other income category is agree that their neighborhood is likely to
flood during a big storm.

Household Suffered Loss

Households were asked several question related to the types of loss that the household may
have suffered from Hurricane Irene.

Approximately 32 percent report that they suffered some form of loss.
Those households within AE flood zones are more likely to report loss.

Households that are proximate to a coastline report suffering a loss at rates similar to
households that do not live proximate to a coastline (ranging from 30 to 34 percent);
this suggests that water-induced loss is not confined to proximity to coastline and that
prevalence of loss is systemic across the City independent of proximity.
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Household Loss Pay

Households were asked whether or not they lost pay during Hurricane Irene.

e Over 10 percent of households report that they lost pay, while nearly 90 percent report
that they didn’t loss pay.

e Households within low-to-moderate income areas are more likely (12.5 percent) to
report loss relative those not within LMI areas.

Household Lost Sick Time

Households were asked whether or not they lost sick time, sick days, or vacation time due to
Hurricane Irene.

e Those household within the high income group (> 106k annual household income) are
more likely to report lost sick time, sic days, or vacation time relative to the other
income groups.

Household Lost Money or Incurred Financial Hardship

Households were asked whether or not they lost money or incurred financial hardship from
Hurricane Irene.

e Those within AE flood zones are more likely to report financial hardship relative those
not within an AE flood zone.

Stay or Depart

Households were asked whether or not they departed Hampton Roads in anticipation of a
storm.

e Approximately 5.6 percent of households report that they departed Hampton Roads,
while about 94 percent report that they didn’t depart Hampton Roads. The average
percent of households that departed the region in anticipation of this event was 8.47
percent, suggesting that the portion of departing Portsmouth households is nearly 2.8
percent less than the average. Among Portsmouth’s closest neighbors, there is variation
in departure rates, yet Portsmouth holds the lowest departure rate: Norfolk 9.1 percent,
Chesapeake 6.5 percent, Newport News7.1 percent, Hampton 11.6 percent, Virginia
Beach 8.3 percent.
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Household Owns a Generator

Households were asked whether or not they own a generator.

About 26 percent of households report owning a generator.

Those residing in an AE flood zone are more likely (30.7 percent) to own a generator
relative those that do not live in such a zone.

Those that reside proximate to the coastline are more likely (range 27 to 31 percent) to
own a generator relative those that do not live in such a zone.

Those households within a low-to-moderate income area are less likely (20 percent) to
own a generator relative to those not located within an LMI area.

Low income households (<35K annual household income) are less likely (13.1 percent)
to own a generator relative to other income groups.

Household Owns a First Aid Kit

Households were asked whether or not they own emergency first aid kits.

About 82 percent of households report that they own emergency first aid kits.

Those households within a low-to-moderate income area are less likely to own a first aid
kid (74.5 percent) relative to those not located within an LMI area.

Low income households (<35K annual household income) are least likely (69.3 percent)
to own a first aid kit relative other income groups.

Loss Week’s Pay Means Difficulty

Households were asked whether or not a loss of a week’s pay will result in difficulty making
their rent or mortgage.

Nearly 39 percent of households report that a loss of a week’s pay will result in difficulty
making their rent or mortgage.

Those households within a low-to-moderate income area are more likely (42.4 percent)
to have difficulty making rent or mortgage relative to those not located within an LMI
area.

Low income households (<35K annual household income) are most likely (52.6 percent)
to have difficulty making rent or mortgage relative other income groups.
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Loss Month’s Pay Means Difficulty
Households were asked whether or not a loss of a month’s pay will result in difficulty making

their rent or mortgage.

e Nearly 56 percent of households report that a loss of a month’s pay will result in
difficulty making their rent or mortgage.

e Those households within a low-to-moderate income area are more likely (60 percent) to
have difficulty making rent or mortgage relative to those not located within an LMI area.

e Low income households (<35K annual household income) are most likely (63.2 percent)
to have difficulty making rent or mortgage relative other income groups.

Cash or Credit to Support Household

Households were asked whether or not, if required to evacuate Hampton Roads, they have
enough cash or credit to support all household members for five days.

e Nearly 77 percent of households report that they have enough cash or credit to support
the household for five days.

e Households within AE flood zones are less likely (69.2 percent) to report having enough
cash or credit to support all household members for five days.

e Households within low-to-moderate income areas are less likely (62.1 percent) to report
having enough cash or credit to support all household members for five days.

e Low income households (<35K annual household income) are least likely (51.3 percent)
to report having enough cash or credit to support all household members for five days.

Household Dollar Cost Impact

Households were asked to estimate the household dollar cost impact of Hurricane Irene.

e Roughly 30 percent of households report a dollar coast impact stemming from Irene of
$1,000 or more.

e Households within AE flood zones are more likely to report sizable losses relative
households not within AE flood zones.
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Medical Vulnerability

Medical vulnerability may be related to a variety of medical conditions, medication, and access
to equipment. Respondent households were queried about a variety of medical related issues
within the home.

e 2.5 percent of households report having a member that requires equipment, such as a
lift, to get into a car or van.

e 13.0 percent of households report at least one adult member who is 18 years or older
and has a hearing disability.

e 10.2 percent of households report at least one adult member who is 18 years or older
and has a sight disability that interferes with normal daily activities.

e 2.2 percent of households report at least one adult member who is 18 years or older
and has a cognitive disability.

e .85 percent of households report at least one severely disabled or handicapped child.

e 56.3 percent of households report at least member who is being treated for heart
disease, hypertension, or high blood pressure.

e 29.4 percent of households report at least member who is diabetic.

e 4.8 percent of households report at least member who is being treated for dialysis,
chemotherapy, or something similar that requires regular medical treatment.

e 14.5 percent of households report at least member who has ongoing appointments with
a pain management doctor.

e 13.9 percent of households report at least member who is taking prescription
medication for a psychiatric condition.

e 13.6 percent of households report that they use electronic medical equipment that
would be disrupted with the loss of electricity for several days.
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Strong Family Network

Households were asked, on a scale of totally agree, agree, disagree, or totally disagree, whether
or not they have a strong network of family members living in the area. Families are theorized
to be central to assessment and decision making when faced with an imminent storm. The
strength of these ties may facilitate responding to the storm event.

e Households within AE flood zones are less likely relative households outside the AE
flood zones to strongly agree that the household has a strong network of family
members living in the area, 32 percent and 35.5 percent respectively.

e Households within a low-to-moderate income area are less likely relative households
not within low-to-moderate income area to strongly agree that the household has a
strong network, 29.7 percent and 37.8 percent respectively.

e Households reporting higher annual family income are more likely (approximately 50
percent) to also report having strong family ties relative those households that report
less annual income.

Strong Friend Network

Households were asked, on a scale of totally agree, agree, disagree, or totally disagree, whether
or not they have a strong network of friends living in the area. Often, networks may be
instrumental in an individual or family’s ability to gather and assess information, prepare for,
weather, and recover from an event.

e Households within AE flood zones are less likely (30.7 percent) to strongly agree that the
household has a strong network of friends living in the area.

e Households within a low-to-moderate income area are less likely (30.9 percent) to
strongly agree that the household has a strong network of friends living in the area.

e Low income households (<35K annual household income) are least likely (27.0 percent)
to strongly agree that the household has a strong network of friends living in the area.
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Know Neighbors

Households were asked to report whether or not they know the name(s) of most, some, or
none of their neighbors. Similar to the two above questions, this question taps the concept of a
household’s connection with a network of proximate neighbors who, theoretically, may be able
to pool information, efforts, and resources in anticipation of a severe weather event.

Over 48 percent know most, just under 57 percent know some, and approximately 5
percent know none of the names of their neighbors.

Households within AE flood zones are more likely (61.5 percent) to know the names of
most of the neighbors.

Households within a low-to-moderate income area are more likely (52.1 percent) to
know the names of most of the neighbors.

Not Much to Prepare For

Households were asked, on a scale of totally agree, agree, disagree, or totally disagree, whether
or not they agree with the statement, “There is not much you can do to prepare for a storm;
either you are lucky or unlucky.”

Over 7 percent strongly agree and over 25 percent agree that there is not much you can
do to prepare for a storm; either you are lucky or unlucky.

Households with a AE flood zone are twice as likely to either strongly agree (16.6
percent) or agree (45.8 percent), relative those households not within a AE flood zone,
that there is not much you can do to prepare for a storm; either you are lucky or
unlucky.

Households with low-to-moderate income areas are more likely to either strongly agree
(11 percent) or agree (33.9 percent), relative those households not within with low-to-
moderate income areas, that there is not much you can do to prepare for a storm;
either you are lucky or unlucky.
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Hurricane Likely within 5 Years

Households were asked, on a scale of totally agree, agree, disagree, or totally disagree, whether
or not they agree with the statement, “it is very likely that a powerful hurricane will directly hit
the area in the next five years.”

Nearly 16 percent strongly agree and over 60 percent agree it is very likely that a
powerful hurricane will directly hit the area in the next five years.

Households that do not reside on low-to-moderate income areas are more likely to
agree (62.7 percent) and strongly agree (16.3 percent) it is very likely that a powerful
hurricane will directly hit the area in the next five years.

Households within the high income group are more likely than any other income group
to either agree (69.2 percent) or strongly agree (17.9 percent) that it is very likely that a
powerful hurricane will directly hit the area in the next five years.

Theft from Home

Households were asked to report the likelihood that their home will have things stolen from it if
they evacuate.

Overall, roughly 42 percent of households perceive theft of property to be either likely
(23.3 percent) or very likely (18.3 percent).

Households within low-to-moderate income areas are more likely (24.5 percent) to state
it is very likely relative households not in low-to-moderate income areas.

Low income households (<35K annual household income) and lower moderate income
households (36-55K annual household income) are more likely (20.2 percent and 22.5
percent, respectively) relative other income groups to report theft being very likely.

Stayed to Take Care of Somebody Else

Households were asked if any household member stayed in the area (rather than evacuate)
during Hurricane Irene specifically to take care of someone else who didn’t want to or couldn’t
leave the area.

Approximately 14 percent of the households report that taking care of this other person
was a reason for not departing the region.
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Relationship to the Person Who Needed Care

Among those who stayed due to such care-arrangements, respondents were queried about the
relationship to that person who needed the care.

e Nearly 60 percent are family members, but not living immediately in the same home,
while over 21 percent were family members within the same household.

Stayed to be Near Family Physician

Households were asked if any household member stayed in the region (rather than evacuate)
for Hurricane Irene in part to be close to a personal physician.

e Approximately 8 percent of households report having a member who stayed in part to
be close to a personal physician.

Household Owns Pet or Animal

Households were asked if they owned any pets or animals.

e Nearly 45 percent of households report owing a pet or animal.

e Households within AE flood zones are more likely (65.3 percent) to own a pet or animal,
as are those that live within 100 meters of the coastline (58.3 percent).

e Those households within low-to-moderate income areas are less likely (34.9 percent) to
own a pet of animal.

e Low income households (<35K annual household income) are least likely (35.7 percent)
to own a pet or animal relative the other income groups.

Pet or Animal Reason for Not Leaving

Households owning pets or animals were asked owing this pet or animal was one of the reasons
that the household did not leave the region in anticipation of Hurricane Irene.

e Approximately 35 percent reported that this was one of the reasons for remaining in the
region.

e Households within AE flood zones are more likely (47.0 percent) to state pet or animal
care as a reason as are those that live within 100 meters of the coastline (55.0 percent).

e Households within low-to-moderate income areas are less likely (30.5 percent) to

mention pet or animal care as a reason.
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Reason Stayed in Home Rather than in Community Shelter

Households were queried to provide the reasons they chose to stay specifically in their own
home rather than go to a community shelter.

e Over 21 percent of the mentioned reasons fall within the concept of safe structure,
meaning that the home’s sheltering structure was viewed as either adequate to manage
the storm or better than the community shelter structure.

Weather Reports Exaggerated

Households were asked if they thought Hurricane Irene weather reports or news about how
bad it might be were exaggerated.

e Just over 27 percent of households report that they thought the weather reports or
news were exaggerated.

e Households in low-to-moderate income areas are more likely (30.9 percent) to perceive
weather reports as exaggerated.

Things Might Do Differently

Households were asked, if a storm similar to Hurricane Irene approaches in the future, would
they do anything differently. Remarkably, as illustrated in the first chart,

e Nearly 44 percent mention that the household would prepare more effectively in
anticipation of the impending storm and about 25 percent would depart the region.

Evacuation Behavior
e Roughly 5.6 percent of Portsmouth households evacuated in anticipation of Irene.

e Most households took two vehicles out of the region even though just over half the
evacuating households had two or fewer persons to evacuate; often the additional
vehicle was taken out for fear of wind or water damage.

e Nearly one in five households that evacuated coordinated, followed, or caravanned with
another vehicle that left at the same time.

e Households are more likely to depart in the early morning relative other times of day.

e Over half of the departing households did so within 26 hours of the storm making
landfall.
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Experienced Hurricane Isabel in 2003

Households were asked whether or not they experienced Hurricane Isabel in 2003.

e Approximately 89 percent report that they experienced Hurricane Isabel.

Experienced Damage to the Home from Isabel in 2003

Households that experienced Hurricane Isabel further were asked whether or not they
experienced any damage to their home.

e Approximately 38 percent report that they suffered damage to their homes.

e Households within AE flood zones are more likely (44.0 percent) to report damage as
are households within low-to-moderate income areas (43.7 percent).

Severity of Damage to Home from Isabel in 2003

Households that both experienced Hurricane Isabel and reported damage were asked to judge
the severity of the damage to their home on a scale of heavy, moderate, or light damage.

e While just over 52 percent report light damage and over 34 percent report moderate
damage, roughly 13 percent report heavy damage to their homes.

e Households within AE flood zones are more likely (18.1 percent) to suffer heavy damage
as are households within low-to-moderate income areas (23.8 percent).

Time it Took to Recover from Isabel in 2003

Households that both experienced Hurricane Isabel and reported suffering damage were
further asked how long it took to recover from the storm damage and its aftermath.

e Nine out of ten households that reported damage report being able to recover within six
months of the storm.
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PART 3 - Methodology

The figures, tables, and maps contained within this report are derived from interviews of 353
Portsmouth households conducted following Hurricane Irene (this sampling was part of a larger
sampling conducted across the Region). The research approach included a random telephone
sampling of Portsmouth households to gauge household storm-related behavior, perceptions,
and vulnerabilities specific to Irene. In addition, several questions were asked to gather general
information about exposure and losses experienced during the earlier event, Hurricane Isabel in
2003. Thus, interviewed households were screened to include only households that
experienced Hurricane Irene. Among these households, the households that also experienced
Hurricane Isabel were queried additional Isabel-specific questions.

While the findings tell us with certainty facts about the sampled households, the size of the
sample conditions the confidence one may have in making inferences to the broader
population of households in Portsmouth. The sample size is large enough that we can make
inferences with reasonable confidence. Yet any such statements about the overall population
drawing from this sample must be made with the qualification that these are inferences and
there is some degree of uncertainty.

For this report, we aggregate and present many of the findings at the household level. This unit
of analysis reflects the authors’ belief that many of the behavioral choices about how to
prepare for and respond to an impending severe storm event takes place within the context of
social networks rather than the individual being an independent rational actor. The household
is a fundamental social unit in our society and often mitigation decisions are made within this
context. But we recognize that there are other, perhaps broader and more-diffuse, social
familial networks that may also condition decision making. Thus, we present information on
household behavior within these larger network influences.

Responding households have been geocoded to the nearest self-reported residential cross
street. In addition to the charts and tables describing the relationships among key variables,
from these geocoded cases heat maps have been generated that represent the intensity of
vulnerabilities.

Generally, first offered is a chart illustrating descriptive statistics for a key variable. Then, this is
followed by subsequent charts showing controlled this key variable by 1) inclusion within an AE
flood zone, 2) proximity to one of several coastlines, 3) income, and 4) inclusion within low to
moderate income area.

Residing in a designated flood zone may be associated with increased exposure to recurrent
flooding. The high risk flood zone examined was the National Flood Insurance Program (NFIP)
AE Flood Zone. The AE Flood Zone is characterized by a 1-percent-annual chance of flooding,
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and is subject to mandatory national flood insurance requirements and applicable development
codes.

Proximity to a coastline may be related to experiential behavior and perceptions relating to
recurrent flooding and mitigation. Thus, the reported data have been disaggregated by
proximity to one of three coastlines: 1) the current coastline, 2) the