Enhanced Prediction and Visualization of
Coastal Inundation along the New England
Coast Due to Extratropical Storms
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Project Focus - New England
Coastal Inundation

New England routinely experiences harsh extratropical
weather events known as “Nor’easters”

* Billions of dollars in damages
* Loss of life and property
» Breaching of barrier beaches

Blizzard of 1978 Halloween Storm of 1991 Patriots Day Storm of 2007
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White Paper Developed to Address Issues

The current effectiveness of warning procedures is limited
* Operational storm surge guidance limited to one model

* No “real-time” storm surge or inundation model
 Communicated through broad brush Coastal Flood Warnings
* Previous NOAA assessments indicated a need for

Northeast customers to be able to visualize coastal inundation

impacts in graphical, GIS-based formats

Patriots Day Storm of 2007 S i Vit e T

Coastal Inundation
Mapping
Scenarios Disclaimer
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What is MLLW?




Project Goals

Improve forecasts of coastal inundation
e Storm surge/ Storm tide

 Nearshore wave

« Wave run-up

Establish headline criteria for coastal flood
warnings and coastal flood advisories

e Minor, Moderate,
. Evoke a more effective response

Provide inundation visualization tools
 Regional emergency / Floodplain managers
* Decision makers

 Public

. Public uses National Weather Service (NWS) sites for forecasts



Who’s Involved?

« NOAA North Atlantic Regional Team (NART)

e Town of Scituate, Mass.
e Town of Saco, Maine

NOAA Coastal Services Center

NWS Gray, Maine, and Taunton, Massachusetts, Weather
Forecast Offices

Gulf of Maine Ocean Observing System (GOMOQS)
National Ocean Service Coast Survey Development Laboratory
NWS Meteorological Development Laboratory




Scituate, Mass., and Saco, Maine
Pilot Communities

Frequent flooders — large sample size to work with
Varying geographies along New England coast

Allows focus on extratropical storm activity

S

Availability of high-resolution lidar and topographic data
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Why Should Stakeholders Care?

Opportunity to help improve science for better surge and wave forecasts

Better tools for emergency management

Improved resource to enhance public safety

Opportunity to influence new forecast and decision-making aids

Topic becoming more critical with sea-level rise and climate change




New and Enhanced Visualization Tools

Inundation Map library (High-Res) —_—
* |nundation polygons
* Depth grids
« KML and KMZ files for display in Internet
mapping applications
» Historical water marks from previous storms

e Other relevant data (FEMA Special Flood
Hazard Area, or SFHA, etc.)

Depiction of inundation at well-known E—
landmarks

e CANVIS visualization software
* Images from past storms

Internet mapping application to illustrate —_—
real-time, forecast, hindcast, and scenario-
based water levels

» Google’s Mapping APIs

« Application Programming Interface
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Inundation Map Library — Methods

| High-Resolution Elevation Data |

Scituate — 2007 Lidar Data (USACE) Saco — 2006 Lidar Data (FEMA)
|

l

| Digital Elevation Model (DEM) Creation (Arclinfo) |

Spatial Analyst 3-D Analyst
|

I

l Inundation Map Library |

Polygons Depth Grids KML/KMZ

U}

I Google Mapping API |

KML/KMZ Inundation Files KML/KMZ Historical Water Levels |
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Inundation Map Library
Depth Grids
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Saco, Maine, 16 ft Mean Lower Low
Water Depth Grid




Inundation Map Library
Integrate Data - Historic Water Levels, FEMA SFHA

Blirrard al 1978 - Scitumte, MA
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What Is a Google API?

 Application Programming Interface

« Embed Google Maps in your own Web pages with JavaScript
 Create customized and innovative on-line mapping applications
« NOT a programming language — a set of functions and routines

Why Use Google Maps for This Project?

 Highly customizable for National Weather Service’s needs
« NOAA-wide Google API Key exists
 Avoid expensive software, hardware, and staff training

« Easy toreach the audience — ease of use and audience’s familiarity
with Google products



xample Pilot Location Google Maps API

Saco, Maine - Windows Internet Explorer
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Coastal Inundation

Mapping
Scenarios Disclaimer

This product is based on the creation of
inundation polygons and depth grids from
static water surface elevations. The layers
assume no components of near shore
wave modeling. The depths associated
with each layer were calculated usinga 5
meter resolution digital elevation model
for the pilot study area. NHot to be used for
navigation or in place of official National
Weather Service flood warming and watch
forecasts.

What is MLLW?

Mean Lower Low Water {(MLLW) i= a tidal datum
| referenced by the Mational Weather Service for
forecasting coastal flooding. MLLW represents the
observed average of the lower low water height of
each tidal day. For more information on tidal datums
| click here.
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xample Pilot Location Google Maps API

€ Scituate, M tts - Wind Internet Explorer

{ ¥ | & http:icsc-s-maps-q.csc.noaa. goviGoogleMaps Soituate
File Edit Wiew Fawvorites Tools Help
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An enormous extratropical low created havoc along the entire [l Inundation Extent at MLLW
o P Eastern Atlantic Seaboard on October 30, 1991. Several vessels Exctent at 107t
TTsen oF passed close to the extratropical storm center on October 30
and reported winds of 50-60 knots. NOAA buoys reported ElEE
AT X maximum sustained winds of 49 to 65 knots and a significant Extent at 12ft
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Coastal Inundation

Mapping
Scenarios Disclaimer

inundation polygons and depth grids from
static water surface elevations. The layers
assume no components of near shore
wave modeling. The depths associated
with each layer were calculated usinga &
meter resolution digital elevation model
for the pilot study area. Not to be used for
navigation or in place of official National ; 1
Weather Service flood warning and watch : £h 2 In New England on October 30-31, wind gusts of above hurricane
forecasts. ! A : ' force pounded the Massachusetts coastline. Even more [l Historical Storms
. damaging were the heavy surf and coastal flooding caused by [0 Blizzard of 1878
Real-Time Tidal Data , (o the tremendous seas and high tides caused by the long 1891 Halloween Storm
FATY . ; overwater fetch length and duration of the storm. Waves 10 to 30
feet high were common from Morth Carolina to Mova Scotia. High What is MLLW?
tldes pushed water levels from three to seven feet above normal v
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Mean Lower Low Water [MLLW)} is a tidal datum
referenced by the MNational Weather Service for
forecasting coastal flooding. MLLW represents the
observed average of the lower low water height of
each tidal day. For more infermation on tidal datums

click here
achusetts EQEA, Map data 82008 Tele Atlas - Terms of Use
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New / Enhanced Inundation-Based
Services Project Status

 Forecast process improvements
 Forecast model implemented
 Gridded storm surge output can be modified by forecasters
« Wave nomogram available

« Total water-level forecast available
e Gridded astronomical tide + Gridded storm surge

 Inundation visualizations
« All data created and technologies reviewed

 Experimental Google-based mapping applications being
Implemented soon in NWS websites for review
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Future of Project

Investigate wave run-up

Evaluate alternative forecast models

Event assessment
 New tide gauge installations
 Rapid response teams
Help pilot communities become
“StormReady”
Incorporate new areas into project
Produce real-time forecast
visualization maps
Sea-level rise scenarios
Erosion
Benthic impacts

OrmReady

NATIONAL WEATHER SERVICE

Community

@ Be Prepared!

Go to: www.stormready.noaa.gov _
or contact your local Emergency Management Office

@ . NOAA Coastal Services Center

; LINKING PEOPLE, INFORMATION, AND TECHNOLOGY




Pt - W Ven
duestions ?
E-malil:

Matt.Pendleton@noaa.gov

Doug.Marcy@noaa.gov

5?;#*”%%%'%( -
@ : NOAA Coastal Services Center

}f LINKING PEOPLE, INFORMATION, AND TECHNOLOGY

g o6 ©



	Enhanced Prediction and Visualization of Coastal Inundation along the New England Coast Due to Extratropical Storms�
	Pilot Project Background
	Project Focus – New England �Coastal Inundation
	White Paper Developed to Address Issues
	Project Goals
	Who’s Involved?
	Scituate, Mass., and Saco, Maine�Pilot Communities
	Why Should Stakeholders Care?
	New and Enhanced Visualization Tools
	Slide Number 10
	Inundation Map Library�Inundation Extents
	Inundation Map Library�Depth Grids
	Inundation Map Library�Integrate Data – Historic Water Levels, FEMA SFHA
	What Is a Google API?�
	Example Pilot Location Google Maps API�
	Slide Number 16
	New / Enhanced Inundation-Based Services Project Status
	Future of Project
	Slide Number 19

