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Presentation Roadmap

Coastal storm and erosion
iImpacts

Past is not prologue

Geoscience and risk
management: a (mostly)
happy marriage

“You can do it. We can help.”
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Mother Nature Always Bats Last
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The More Things Change...

Katrina
2005
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Coastal Storms are a National Concern

Coastal counties:

* <10% landmass

* 40% of U.S. population

e $7.9T goods and services

* $4.6T economic value of
coastal ports
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Billion Dollar Weather and Climate Disasters

Billion-Dollar Disaster Event Types by Year (CPI-Adjusted) . .
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Past is Not Prologue
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Past sea level change has not been
uniform, nor will future changes.

e Decision makers must manage with and
for uncertainty.

NOAA Global Mean Sea Level (GMSL) Scenarios for 2100
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Past is Not Prologue — Redefining “Coastal Flood”

* Nuisance flooding / “King Tides” increasing

* Most infrastructure design, planning, and risk management activities are
focused on rare but extreme events, not chronic flooding
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Past is Not Prologue

Visualizing rising sea levels... and rising and falling Great Lakes water levels
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Past is Not Prologue — Worsening Coastal Storms

FIGURE 3: Storm Surge and A
High Tides Magnify the Risks Y- 3
of Local Sea Level Rise .—-ulu‘i-l i
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Sea level sets a baseline for storm surge—the

Storm surge T 201 0 . . L .
- : . foodblain’ potentially destructive rise in sea height that
W 1880 floodplain’ : occurs during a coastal storm. As local sea level

rises, so does that baseline, allowing coastal
storm surges to penetrate farther inland. With
higher global sea levels in 2050 and 2100,
areas much farther inland would be at risk of

Storm surgeI l{\( being flooded. The extent of local flooding also
‘o cted hi > depends on factors like tides, natural and artifi-
Projected hig S 2010 ﬂoodplain> 2050 cial barriers, and the contours of coastal land.

I 5
- 1880 floodplain floodplain

2100 projected high tide -~

T 2050 floodplain”
I

2010 floodplain” Local factors such as tides and coastal profile

E—— 1880 floodplain will influence extent of floodplain.

Storm surge

— ulu‘i-l ol 'k ik

2100

floodplain

5’@ OFFICE FOR COASTAL MANAGEMENT
%H‘j NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

gy o

Mk



Harnessing Science in Managing Coastal Risks

“Fair Weather” and Pre-Storm Opportunities
— Awareness building/risk communication
— Policy (at many levels)
— Planning (in its many flavors)
— Ordinances
— Permitting
— Resource management/restoration
— Pre-event data gathering, installing

instrumentation, forecasts, and W

advisories
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Mitigation and Pre-Event Preparedness

Monterey County
Multi-Jurisdictional Hazard Mitigation Plan

o (Charleston

SOUTH CAROLINA

Pre-Disaster Recovery Planning
Guide for Local Governments

February 2017

@ FEMA FEMA Publication FD 008-03

Hazard Mitigation (State and Local)
Pre-Disaster Recovery
Post-Disaster Recovery
Capital Improvements
Land Use
Climate Adaptation
...and many more!
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Mitigation and Pre-Event Preparedness

a2 USGS coastal Change Hazards

NOAA/National Weather Service
Potential Storm Surge Flooding Map

Hurricane X
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| Potential Storm Surge Flooding*
Through 2 AM Friday August 24th - Advisory #X
I Up to 3 feet above ground

Greater than 3 feet above ground
Greater than 6 feet above ground
I Greater than 9 feet above ground

* Displayed flooding values indicate the water depth that has
about a one-in-ten (10%) chance of being exceeded

7"3‘“?" National Hurricane Center
& 5‘@ Storm Surge Unit

science for a changing world

USGS Coastal
Change Forecasts

and Storm Surge
Sensor Deployment

Extreme Storms

home Archived forecasts / 1
Hurricane Matthew

Potential coastal change impacts during a direct
landfall of Hurricane Matthew: NHC Advisory 037, 800
AM EDT FRI OCT 07 2016

QMoreinfo | @ZoomTo [ EASECE:TES

Explore Contents

> Probability of storm-induced collision
> Probability of storm-induced overwash

> Probability of storm-induced inundation
Probability of storm-

induced collision
Probability of storm-

> Dune crest elevation

induced overwash
Probability of storm-

> Dune toe elevation

induced inundation

www.nhc.noaa.gov/surge/inundation
marine.usgs.gov/coastalchangehazardsportal
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Harnessing Science in Managing Coastal Risks

After the Storm

— Storm observations and impact
assessments — guiding response
operations and short-term recovery

— New hazard analyses and risk Y  Disaster
assessments management -

— Post-disaster redevelopment planning
— Restoration project design
— Long-term monitoring

—
;@“Z OFFICE FOR COASTAL MANAGEMENT
’v§ NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

>



Post-Disaster Observations and Recovery Support

After Hurricane Sandy -~

Mantoloking, New Jersey. "Before" image captured by Go
NOAA's National Geodetic Survey. Download large image

NOAA/National Geodetic
Survey Pre-/Post-Event Imagery

FEMA Damage and Building
Performance Assessments
and Recovery Advisories

| & Noaa Sea Level Rise Planning Tool - New Jersey and NevV... NewMap NOAAGeoPlatformHome v Help v Sign Out

Interagency Post-Sandy
Floodplain Mapping,
with Regional Sea
Level Rise Projections

—

‘ EDG[&HS‘ $Add v | HH Basemap |

B @ (&
Legend Show Map Legend

FEMA Best Available SFHA
(1% Chance Flood) Limit

Limit of the 1% Flood Hazard
Area

Flood Risk 2100 (NOAA,
2012 Global Scenarios)

Lowest (Best Available SFHA +
0.7 ft)

Intermediate-Low (Best
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Bringing Together PVl

- o Resilience Steps to Resilience  Case Studies Tools Expertise Regions
£ Toolkit

the Right Tools
for the Job

¥ Coastal lifelines, such as water and energy infrastructure, and nationally
1 important assets, such as ports, tourism, and fishing sites, are increasingly
2% vulnerable to sea level rise, storm surge, erosion, flooding, and related
| hazards. Socioeconomic disparities create uneven vulnerabilities.

Topics > Coasts »
Key points: Browse Topics

Identify the Problem » The risk of flooding has increased in most coastal regions of the United States and its island > Built Environment

territories since 1900, and that risk is projected to grow even more this century. « Coasts
Determine Vulnerabilities » Coastal lifelines, such as water and energy infrastructure, and nationally important assets, such g e R'_Se

as ports, tourism, and fishing sites, are increasingly vulnerable to sea level rise, storm surge, — Coastal Erosion
In 'gate o) pti erosion, flooding, and related hazards. Socioeconomic disparities create uneven vulnerabilities. — Storm Surge

. : « Coastal ecosystems are particularly vulnerable to climate change because many have already =P

Evaluate Risks & Costs been dramatically altered by human stresses; climate change will result in further reduction or = Inland Flooding

loss of the services that these ecosystems provide, including potentially irreversible impacts. — Shallow Coastal Flooding

Take Action « There is no one-size-fits-all solution to reduce risk and improve resilience. Every community = htiskeg Hesifience s Coml
™ : s G : Communities

should develop its own plan of action, but can learn from other communities about effective

approaches. > Ecosystems

Adapted from the Third National Climate A > Energy

. > Food
Increased impacts

> Health
> Marine

Every year, at multiple :
> Transportation

locations along the coast of

too[kit.c[imate_gov the United States, events o~ T — : > Tribal Nations

such as storm surges, high o > Water




- U.S. Climate About
@ ., Resilience Get Started  Ta ction
‘£ Toolkit

; 180, ~
Mobile A5Eiow RS By ri
> 4,

Tools Topics Expertise
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Restoring Natural Dunes to Enhance '
Coastal Protection

[¥9 % When Hurricane Sandy hit New Jersey. homes and businesses

S along developed portions of the shore sustained substantial

" damage. Just down the beach. neighborhoods located inland from
beaches with natural dune systems fared much better.

Probability of collision
Probability of overwash
Probability of inundation

Shifting sands Steps to Resilience

Barrier islands in New |ersey are like a ribbon of sand along the coast. The linear islands originally v Step 1: Identify the Problem

R ——
Step 2: Determine Vulnerabilities

—
cross their beaches. moving inland or beachward as prevailing winds removed sand from one s = Op
ide of the dune and deposited it on the other Step 4: Evaluate Risks & Costs

Stressors and impacts Step 5: Take Action

formed as ocean waves and currents pushed sediments from the ocean floor into beaches and

dunes after the last ice age. Over the centuries. undisturbed dunes migrated back and forth

o

v

Coastal Flood Hazard Composite

Shallow Coastal Fooding
As homes and businesses crowded New Jersey’s shore in the early- to mid-20th century

evelopme! croached on the back (inland) side of e systems, owing the wid
development encroached on the back (inland) side of natural dune systems, narrowing the width FEMA Hood Zones

of beaches and reducing the area that could supply sand to either side of the dunes. Roads and
other structures effectively pinned down the formerly dynamic system. Over the years, the Storm Sarge
height and protective abilities of the dunes diminished

A . . Sea Level Rise
As glaciers melt and warming seawater expands, rising sea levels increase the risk of flooding

along all coasts. especially during storms. When Hurricane Sandy hit New Jersey’s beach in
October 2012, neighborhoods that sit inland of developed beaches received the full brunt of the
storm’s waves and storm surge. In other areas. where natural beach dunes were still in place

damage was less pervasive

Dune Migration and Shoreline Natural dune systems = natural
(green) infrastructure

Some shore communities are now

recognizing the benefits of preserving or

ZUSGS Coastal Change Hazards Portal 5O

Extreme Storms

home Hurricane scenarios / 1
Category 2

The probabilities of collision (dune erosion), overwash,
and inundation for sandy beaches along the Guif and
Atlantic coasts during a generalized category 2
hurricane landfall.

OMoreinfo | @ZoomTo [ “JEIRELTCES

Explore Contents

> Probability of collision
> Probability of overwash
> Probability of inundation

> Water levels

Coastal Flood Exposure Mapper Map » = Collect »  Tips Resources Case Studies

North

Myers

Fo(t

Pine
Manor

toolkit.climate.gov
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NOAA Digital Coast — Partnership and Website

A constituent-driven, integrated,
enabling platform Supporting w %TET‘FXSEESf\??[ ABOUT DATA TOOLS TRAINING TOPICS  STORIES
coastal resource management that

is not just useful — it is used MORE THAN JUST DATA

Dive into the Digital Coast to Get the Data, Tools, and Training
Communities Need to Address Coastal Issues.

What is Digital Coast? Top e Data Tools Training Stories

This NOAA-sponsored website is focused on helping communities address coastal issues and
has become one of the most-used resources in the coastal management community. The
dynamic Digital Coast Partnership, whose members represent the website’s primary user 2. Coastal Change Analysis Program
groups, keeps the effort focused on customer needs.

. Coastal Lidar

-

3. Economics: National Ocean Watch

Learn more in our About section, or just dive in. And please provide feedback as often as : y
possible. Hearing from you is what makes the Digital Coast work. 4. Electronic Nautical Charts

° Data . Stories Learn More about the Digital Coast
About - Contributing Partners - GeoZone Blog

¢ TOOIS ° Topics

* Training

5. Emergency Response Imagery

s
coast.noaa.gov/digitalcoast ?@‘k OFFICE FOR COASTAL MANAGEMENT

¢
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Digital Coast:
Dive in by Topic

Quick links to the top Digital
Coast resources communities
use to address common
coastal management issues

Climate Adaptation

Changes in temperature, precipitation, and flooding
are negatively impacting coastal communities. Here’s
a sample of what NOAA's Digital Coast provides to
address...

Coastal Storms

Coastal storms such as hurricanes and nor’easters
bring flooding, storm surge, and the potential for
severe damage. Communities that plan and prepare
before a sto...

SN
Ocean Planning

Ocean planning is a process that brings together
multiple users of the ocean—including industry,
government, and conservation and recreational
groups—to make info...

Coastal and Ocean Economy

Our oceans and Great Lakes represent a productive
economic driver. NOAA's Digital Coast provides
community-based tools and data sets for
documenting and understan...

Ecosystem Services

Ecosystem services are the benefits that nature
provides to people.

Water Quality

Good water quality is essential for human and

environmental health. Here’s a sample of what NOAA's

Digital Coast provides to address this topic.

3
i
<3

o
2

a

Coastal Land Cover

Land cover maps document how much of an area is
covered by natural and man-made features such as
development, wetlands, and forests. NOAA provides
coastal land co...

7z

Green Infrastructure

Natural areas (and man-made systems that mimic
natural processes) provide numerous benefits, from
natural water storage areas that protect communities
from floods...

coast.noaa.gov/digitalcoast
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Summary

 We can’t afford not toplan for and mitigate the impacts
of coastal storms and erosion

»_Geoscience can help address decision-maker needs
throughout the risk management lifecycle

* Resources, training, and technical assistance are only a
few mouse-clicks-away

Dr. Maria Honeycutt, CFM
NOAA Office for Coastal Management
maria.honeycutt@noaa.gov




