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Technical Mapping Advisory Council

Council Foundation
The Biggert-Waters Flood Insurance Reform Act of 2012
(BW-12) mandated that the Federal Emergency
Management Agency (FEMA) establish a Federal
advisory committee to review the national flood mapping
program and its products and to assess future conditions
as they relate to flooding.
As a result, in 2012, the Technical Mapping Advisory
Council (TMAC) was established.
Before: Contaminated Site

After: Open Hearth Park

The TMAC is required to submit recommendations to
FEMA every year on ways to improve the national flood
mapping program and its products.
Members are to cover geographic diversity, including
representation from areas with coastline on the Gulf of
Mexico and other States containing areas identified by
the FEMA Administrator as at high risk for flooding or as
areas having special flood hazard areas

Technical Mapping Advisory Council

Overview: TMAC Duties
A. Recommend how to improve in a cost-effective manner the:
•

•

Before: Contaminated Site

After: Open Hearth Park

Accuracy, general quality, ease of use, and distribution and
dissemination of FIRMS and risk data;
Performance metrics and milestones required to effectively
and efficiently map flood risk areas in the US.

B. Recommend mapping standards and guidelines for:
• FIRMs;
• Data accuracy, data quality, data currency, and data
eligibility.
C. Recommend how to maintain FIRMs and flood risk
identification.
D. Recommend procedures for delegating mapping activities to
State and local mapping partners.
E. Recommend methods to improve Intergovernmental
coordination on flood mapping and flood risk determination;
recommend strategies to leverage and coordinate budgets and
expenditures across Federal agencies.

Technical Mapping Advisory Council

Future Conditions
A. Ensure that flood insurance rate maps incorporate
the best available climate science to assess flood risks.
B. Ensure that FEMA uses the best available
methodology to consider the impact of:
• the rise in the sea level;
• future development on flood risk.
Before: Contaminated Site

After: Open Hearth Park

2015 TMAC Annual Report

4.3 Flood Hazard Identification – Core Data, Models, and
Methodology
Recommendation 9 - Coastal Erosion
•
Coastal experts recommend that FEMA reevaluate its 540
sq ft criterion and revise regulations and guidance, as needed,
to ensure that storm-related erosion hazards are effectively
mapped and managed.

•
FEMA does not have any formal guidelines, standards, or
best practices to guide event-based erosion analyses in areas
outside of open-coast.
After: Open Hearth Park
•
Erosion and sediment transport occur with the rise and fall
of floodwaters. However, current FEMA FIS practice is to
consider erosion only after storm surge modeling, despite the
potential for the loss of dunes and other natural features to
affect surge propagation

2015 TMAC Future Conditions Report

Recommendation 1
•
Provide future conditions flood risk products, tools, and
information for coastal, Great Lakes, and riverine areas.

Recommendation 3
•
Provide flood hazard products and information for
coastal and Great Lakes areas that include future
Open Hearth Park
effects of LTE andAfter:
SLR.
 Sub-Recommendation 4.1: Use a scenariobased approach
 Sub-Recommendation 4.8: Develop
consistent methods for coastal erosion
hazard mapping
 Sub-recommendation 5.4: Use Parris et al.
(2012) global SLR projections and make
appropriate adjustments for local SLR
 Sub-recommendation 5.5: Incorporate
data/studies from other federal agencies
(USACE, NOAA, etc.

Source: Parris et al., 2012

2016 TMAC Draft Report

Recommendations Impacting Coastal Areas
•

Encourage FEMA to work with
other Agencies to develop
regional SLR scenarios that can
be used for estimating future
flood hazards

•

Develop an approach to account
for Long Term
Coastal Hazard
After: Open Hearth Park
that accounts for SLR, and map
them as a buffer to the current
floodplain

FEMA FIS Event-Base Approach – Atlantic & Gulf

The Dune Reservoir is Computed Above the 1% SWEL

FEMA FIS Currently Adopted Event-Base Approach

Eroded Profiles Indicating Dune Retreat and Dune Removal
Dune Reservoir >540 square
feet
= Dune Face Retreat
1:1 slope
100-year SWEL

1:12.5
slope

1:40
slope

Dune Reservoir <540 square
feet
= Dune Removal
100-year SWEL

Dune Toe or
10-year
Elevation

1:50
slope

Sandy Beach Erosion…

… may not be included in a Flood Insurance Study
•

•

•

•

Sandy dune erosion is typically
included in a Flood Insurance Study,
but sandy beach erosion (no dunes)
is not (or if it is, left to engineering
judgment)
There is a lack of data and models
suited to FEMA’s needs to apply on a
regional scale
Beach erosion is a significant coastal
hazard, linked to coastal processes,
and expected to increase due to SLR
Analyzing long-term beach erosion
provides an opportunity to use data
and apply methods on a regional and
national scale

Bluff Erosion…

… may not be included in a Flood Insurance Study
•
•
•

•

•

Bluff erosion is episodic
Difficult to directly link to the 1percent-annual chance event
There is a lack of data and models
suited to FEMA’s needs to apply on a
regional scale
Bluff erosion, in developed areas, is
a significant coastal hazard, linked to
coastal processes, and expected to
increase due to SLR
Analyzing long-term bluff erosion
provides an opportunity to use data
and apply methods on a regional and
national scale

Sea Level Rise (SLR)

Erosion is Accelerated by SLR
•
Coastal erosion is anticipated to
increase with SLR.
•
Beach erosion distances >100 ft
are anticipated for many areas over a
100 yr timeframe (Heinz, 2000).
•
Global SLR projection from Parris
et al. (2012)
•
Regional and local adjustments
using vertical uplift rates
•
Calculate accelerated LTE rates
based on local, observed SLR trends in
tide gages

Setback Line

Long-Term Erosion is often Taken into Account for Permitting Purposes
•
Setback lines are developed at a state
level to unsure protection of the dunes/beach
features from development.
•
Erosion rates are projected inland from a
baseline, usually by computing a distance
equal to the ER*40 (40yr - typical mortgage
length).
•
The location of the baseline may vary
from state to state (usually it is the heel of
the dune or the crest of the dune, or the
inland limit of the beach, bluff crest, etc.).
•
The location of such line is not tied to
the NFIP or any insurance premium
determination.

Coastal Erosion Hazard

Why the Need for Taking Action?
•
Coastal communities see FEMA as an authority
on coastal flood risk
•
Coastal communities are asking that FEMA
analyze future conditions and SLR
•
Although coastal flooding is expected to
increase with future SLR, the impacts of coastal
erosion might be even greater
•
Bluff erosion is a coastal hazard but is not
typically included in FEMA coastal flood studies
because of lack of an applicable technical method.
Future conditions analysis allows us to analyze bluff
erosion.
•
FEMA is developing two “Moonshots” that can
be addressed with future conditions analysis
– Double the number of flood insurance
policies
– Quadruple the number of mitigation
actions taken

Pilot Study Technical Approach

FEMA RI Pilot Study Funded to Apply TMAC’s Recommendations
•
Calculate historical (observed) rates of
erosion or accretion for all shore-types
•
Determine appropriate global SLR
scenarios

•
Adjust global SLR scenarios to local
conditions
•

Determine appropriate future timeframes

•
Estimate future impact of SLR on
historical erosion rates
•

Determine future erosion hazard areas

•
Final maps to be Non-Regulatory Flood
Risk Products

Three Pilot Study Areas

FEMA RI – Coastal Erosion Hazard Mapping

Technical Framework
•
Apply detailed erosion analysis
that accounts for different responses
of various geomorphologies to SLR
•
Sandy beaches and
respond more rapidly to SLR

dunes

•
Bluffs can withstand some wave
attack and respond more slowly
•
Different approach is proposed
for:
– Sandy beaches
– Dune-backed beaches
– Bluff-backed beaches

May 15, 2017
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FEMA RI – Coastal Erosion Hazard Mapping

Shoreline Data from Variety of Sources will be Utilized

•
Historical shorelines are used to statistically calculate erosion or accretion on sandy
beaches and dune backed-beaches
•
Most available LiDAR dataset will be used to augment what currently available
May 15, 2017
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FEMA RI – Coastal Erosion Hazard Mapping

Aerial Imagery for Bluff Edge Erosion Calculations

1969

2010

1969 Bluff Edge
•

Historical bluff erosion rates are statistically determined at bluff-backed beaches

May 15, 2017

19

FEMA RI – Coastal Erosion Hazard Mapping

SRL and Future Conditions
•

A methodology is currently under development
to establish:
– What scenarios are best to be
represented and why (Low,
Intermediate-Low, Intermediate-High,
High)
–

•
•

What time horizons are best to be
displayed on the map (2035, 2050,
2100)

How do we meet the needs of the
communities and what products are more
suitable for conveying erosion hazard?
What benefits would result from the
implementation of such products, and how
would they help communities become more
resilient?
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FEMA RI – Coastal Erosion Hazard Mapping

Non-Regulatory Prototype Map
•
Technical approach can be expanded to other
shorelines within the Region
•
The final maps show coastal erosion hazard
areas for multiple scenarios
•

Can be used by a variety of users

•
Help communities take mitigation actions and
plan for resilience
•

Deliverables will include:
– Map
– Database
– Report

May 15, 2017
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Questions?

KEEP
CALM
AND

KEEP
MAPPING
elena.drei-horgan@aecom.com

