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Pielke, Jr., R.A., M\W. Downton, and J.Z. Barnard Miller, 2002: Flood Damage in the United States,
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Gilbert White, 1911 - 2006

"The broad problem of flood-loss reduction
is that the rate at which flood losses are
being eliminated by construction of
engineering or land-treatment works is of
about the same magnitude as the rate at
which new property is being subjected to
damage.”

"The construction of new flood-protection
works frequently has been the signal for
accelerated movement into the floodplain."

1960. "Strategic Aspects of Urban Flood Plain Occupance.”
Journal of the Hydraulics Division, Proceedings of the American
Society of Civil Engineers 86 (HY?2):89-102.



FEMA'’s Mitigation Concerns

e Dr. Sandra Knight, FEMA Deputy Chief for
Mitigation @ ASFPM 201 | Conference in
Louisville, KY

* Top Priorities
> Engaging the whole community/grassroots
> Document/communicate mitigation value
> Present a holistic view of FIMA
> Promote employee empowerment

* Things that “keep her up at night”

o Levees, Dams, Need for a National Strategic
Water Resource Policy, Valuing Mitigation



Carpenter, Guy. (2008). Flood Losses Worldwide. http://www.gccapitalideas.com/2008/09/10/chart-
room-flood-losses-worldwide/



What is causing the loss increase?

* Increase in population

* Increase in asset value

* Increase in severity/frequency

* Inadequate mitigating impact of top-down
hazards management
° Flood insurance creating “moral hazard”

o “Safety” provided by flood control structures
> Limitations of land use constraints

* Need to re-emphasize the bottom-up,
personal responsibility component



The Time Has Come...

* ...to update the way we communicate
flood risk

* Not much innovation since the 1970's
* Insurance requirement # at risk

* Many other hazards are making great
strides

* Risk — likelihood of impactful hazard
occurrence
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Example of flood risk communication






N,

j",  TOWNZOF “FLOODVILLE B
B T FLOOD} COUN
r ~§‘-" ) I"\& '.0_.. v

-

SANAN
P )

Pl
£ ]

bty

vy Y K e T

:
7
_'f'

L o ¢ L
- . _
0
v
‘ - :

-
B8 S

-

-

g VLR LT N
3 % .-'.,f~..i:—"’\'.4\".’. il [P P
g S 1% ad

-
NN\




Flood Insurance Studies

TABLE 1 - SUMMARY OF ELEVATIONS

ELEVATION (feet)
FLOODING SOURCE AND LOCATION 10=-YEAR 50=YEAR 100=-YEAR 500-YEAR

CHESAPEAKE BAY

Choptank River 3.9 5.1 5.9 7.5
Hoopers Island 3.5 4.7 5.3 6.6

Nanticoke River 4.2 5.4 5.8 6.8



Why Now? Technology!

» Advances in modeling
> Better accuracy
> Better precision
> Better inputs

» Advances in mapping
> More automated
> Better resolution
> Aerial photography
» Advances in visualization
> Dynamic
° Multi-dimensional
° Multi-frame









Does Risk Communication Matter?

» Research says yes, but...

* Peop

* Peo
th rel?s

e have difficulty estimating risk
e will take remedial action at some

nold

» The potential for action is limited by lack of
knowledge of options

» Options are considered one at a time
» May be factors external to individuals that
influence behavior
> Cultural traditions
> Political-economic context
° Information gatekeepers
> Peer influence



Flood Risk is Complicated

e [t's dependent on input amount

> Rainfall, surge amount

o |t’s @
° Inc

o |t’s @

ependent on input timing

hes per hour, tide

ependent on building construction

> Can be different than other hazards, where
the results are different, not the risk

e |t’s three-dimensional



FEMA has an answer: RiskMap

* Vision: To deliver quality data that
increases public awareness and leads to
action that reduces risk to life and
property.



FEMA’s Goals for RiskMap

» Data Gaps (27 projects in FY I I)
> Address gaps in flood hazard data
* Awareness and Understanding (3 projects)

> Measurably increase of the public’s awareness and
understanding

» Mitigation Planning
o Lead effective engagement in mitigation planning
 Digital Platform (| project)

> Provide an enhanced digital platform that improves
management

* Synergize Programs
> Align Risk Analysis programs and develop synergies



Risk Map Products

» Changes Since Last FIRM

* Flood Depth and Analysis Grids — Percent Annual
Chance Grid

* Flood Depth and Analysis Grids — Percent Chance
over a 30-yr Period

* Flood Risk Assessment
* Areas of Mitigation Interest
* Flood Risk Database/Map/Report

* Levee Project with Multi-Frequency Flood Depth and
Analysis Grids

* Additional Enhanced Datasets (Velocity grids)



Flgure 2.5 Potential flooding and building damage in Church Creek/Madlson
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A Call for More Research

e Our understanding of what flood risk
communication components motivate or
confuse residents and business owners is
woefully inadequate

* Flood risk metrics
> Percent chance!
> Depth vs probability?
> Usefulness of loss estimates!?

* Flood risk visualization
> Dynamic mapping!?

° Fuzzy zones, color combinations, 3-D?



MD Flood Risk Application

* www.mdfloodmaps.com

* Internet-based mapping application
designed to use a selected location to
help determine current status versus
proposed status

* Helps make a decision regarding
purchasing flood insurance

» Can be accessed by citizens, or with the
help of the County staff, or perhaps a
realtor or flood insurance agent












Loss estimates for mitigation

* HAZUS-MH

> GIS-based public domain hazard loss
estimation software

> Earthquake, flood, hurricane (more coming)

> Used by planners and managers determine
potential losses and the most beneficial
mitigation approaches to take to minimize
them

> Subject to a great deal of validation testing
* Totally top-down



Loss estimates for mitigation

Research has shown that people are more
likely to adopt mitigation measures when
there is a credible specific threat

What if stakeholders could use HAZUS

to determine a personal loss estimation,
to establish the credibility and specificity?

What if stakeholders could create loss

estimations without having the overhead
of HAZUS at all?



MD RiskMap - Demo

Extracts the depth/damage curves from
HAZUS

10%, 5%, 1%, 0.5%, 0.2% chance flood depths
grids pre-calculated

User selects location
Address, click spot, device location

User enters property characteristics

Depth of flood selected using building
footprint in property parcel

Damage estimates are calculated



Is this the answer?

Doubtful...

Much more work needs to be done
User testing, longitudinal, visualization
More importantly, the hazard mitigation

community needs to put a priority on
solving risk communication problems

Need to separate desire to sell insurance
from risk communication

It will take a partnership of federal, state,
local, and academia



Conclusion

Top-down, prescribed mitigation measures
are not working as effectively as we'd like

There must be increased attention paid to
bottom-up, citizen empowerment mitigation

To engage citizens, we must be able to
communicate a credible, specific threat and
what to do about it

Our understanding of what it takes to have a
working level of risk communication is not
yet up to the task...we need to get to work!



