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COASTAL INUNDATION PROJECTCOASTAL INUNDATION PROJECT
OVERVIEWOVERVIEW

•• WhyWhy
•• GoalsGoals
•• Pilot CommunitiesPilot Communities
•• New/Enhanced Services and ProductsNew/Enhanced Services and Products

–– Including visualization toolsIncluding visualization tools

•• VisionVision



WHY?WHY?

Evoke more
effective response

Enhance text with
visualization maps

October 1991 Perfect Storm October 1991 Perfect Storm



PROJECT OVERVIEWPROJECT OVERVIEW
PRIMARY GOALSPRIMARY GOALS

•• Improve forecasts of coastal inundationImprove forecasts of coastal inundation
–– Storm surge forecastsStorm surge forecasts
–– Near shore wave forecastsNear shore wave forecasts
–– Wave run-upWave run-up

•• Provide coastal inundation visualizationProvide coastal inundation visualization
tools for decision-makerstools for decision-makers
–– Partner with NOAAPartner with NOAA’’s Coastal Service Centers Coastal Service Center

(CSC)(CSC)
–– Communicate uncertaintyCommunicate uncertainty



PROJECT OVERVIEWPROJECT OVERVIEW
Other ApplicationsOther Applications

•• Land use planning, especially inLand use planning, especially in
context of sea level risecontext of sea level rise

•• Impact on habitats/benthicImpact on habitats/benthic
resourcesresources

•• Predictive erosion/sedimentPredictive erosion/sediment
transport capabilitytransport capability

Plum Island



PILOT COMMUNITIESPILOT COMMUNITIES
SCITUATE AND SACOSCITUATE AND SACO

History provides a clue to the future



WHY SCITUATE AND SACOWHY SCITUATE AND SACO

•• Frequent flooders Frequent flooders –– larger sample size to larger sample size to
work withwork with

•• Allows focus on extratropical stormsAllows focus on extratropical storms
((nornor’’astersasters))
–– Major problem for New England east coastMajor problem for New England east coast
–– Fewer studies/tools than with hurricane issueFewer studies/tools than with hurricane issue

•• Two pilot communities allow focus on entireTwo pilot communities allow focus on entire
coastal inundation forecast/visualizationcoastal inundation forecast/visualization
challengechallenge



ACCOMPLISHMENTS TO DATEACCOMPLISHMENTS TO DATE

•• Forecast Process ImprovementsForecast Process Improvements
–– SWAN Model implementedSWAN Model implemented
–– Gridded storm surge output can be modifiedGridded storm surge output can be modified

by forecastersby forecasters
–– Total water level forecastTotal water level forecast

•• Gridded Gridded astroastro. tide + gridded storm surge. tide + gridded storm surge

•• Visualization of inundationVisualization of inundation
–– Reference maps from Coastal ServicesReference maps from Coastal Services

Center for pilot communities coming to webCenter for pilot communities coming to web



INFORMATION DISSEMINATIONINFORMATION DISSEMINATION



Sample of internal product used  to construct tables inSample of internal product used  to construct tables in
Coastal Flood Warning ProductCoastal Flood Warning Product

CAUTION:

Flood categories are first
guess only, based on
collective experience of
several staff.  Staff
encouraged to modify as
necessary.



Matrices for Flood Category First GuessMatrices for Flood Category First Guess

•• Collective experienceCollective experience
•• A couple of studies onA couple of studies on

moderate coastal floodmoderate coastal flood
eventsevents

•• Forecasters encouraged toForecasters encouraged to
adjustadjust

•• New guidanceNew guidance
–– GOMOOS GOMOOS ““SplashoverSplashover

NomogramNomogram”” (available now) (available now)
–– Regression analysisRegression analysis

(collaborate project this(collaborate project this
winter with Wheatonwinter with Wheaton
College)College)



HEADLINE CRITERIAHEADLINE CRITERIA
•• Minor Minor –– Coastal Flood Advisory Coastal Flood Advisory
•• Moderate or Major = Coastal Flood WarningModerate or Major = Coastal Flood Warning

Minor Moderate Major



VISUALIZATIONVISUALIZATION

•• Opportunity to focus on locations that areOpportunity to focus on locations that are
threatenedthreatened

•• Reference maps for various water levelsReference maps for various water levels
soon to be available for pilot communitiessoon to be available for pilot communities



storm tide



tide



tide





tide



FUTUREFUTURE
Short TermShort Term

•• Investigate wave run-up in collaboration withInvestigate wave run-up in collaboration with
Coastal Services Center (CSC)Coastal Services Center (CSC)

•• Evaluate UMASS FVCOM ModelEvaluate UMASS FVCOM Model
•• Develop Model Output Statistics guidanceDevelop Model Output Statistics guidance

–– Predict impact based on screened predictors (wind, waves, storm tidePredict impact based on screened predictors (wind, waves, storm tide……))
–– In cooperation with Wheaton CollegeIn cooperation with Wheaton College

•• Event assessmentEvent assessment
–– Tide gage installation in ScituateTide gage installation in Scituate
–– Rapid Response Team in ScituateRapid Response Team in Scituate
–– Expansion of Expansion of SkywarnSkywarn amateur radio net to provide detailed coastal flood amateur radio net to provide detailed coastal flood

impact feedback from other communitiesimpact feedback from other communities

•• Visualization mapping to other locationsVisualization mapping to other locations
•• Refine visualization maps to depict velocityRefine visualization maps to depict velocity

zones for various wave heightszones for various wave heights
•• Help pilot communities become Help pilot communities become StormReadyStormReady



MEDIUM TERMMEDIUM TERM
Produce Interface MapProduce Interface Map

Like Surf Zone Forecast MapLike Surf Zone Forecast Map



FUTUREFUTURE
Longer TermLonger Term

•• Produce real-time forecast visualization mapsProduce real-time forecast visualization maps
based on forecast surge and wavesbased on forecast surge and waves
–– Factor in uncertaintyFactor in uncertainty

•• Look at erosionLook at erosion
–– Can potential erosion be predicted?Can potential erosion be predicted?

•• Consider impact of sea level rise scenariosConsider impact of sea level rise scenarios
•• Look at Benthic impactsLook at Benthic impacts



PARTNERSPARTNERS

•• NOAANOAA’’s North Atlantic Regional Teams North Atlantic Regional Team
•• National Ocean Service (NOS)National Ocean Service (NOS)

–– Coastal Services Center Coastal Services Center (Doug Marcy & Matt Pendleton)(Doug Marcy & Matt Pendleton)
–– Stellwagen Bank Sanctuary OfficeStellwagen Bank Sanctuary Office
–– Betsy NicholsonBetsy Nicholson

•• Jeremiah Pyle (Student Intern)Jeremiah Pyle (Student Intern)
•• MA Coastal Zone ManagementMA Coastal Zone Management
•• Communities of Scituate and SacoCommunities of Scituate and Saco
•• USGSUSGS
•• NERACOOS/GOMOOSNERACOOS/GOMOOS
•• Southern New England Amateur Radio Southern New England Amateur Radio SkywarnSkywarn Coordinators Coordinators

•• National Weather Service (Gray and Taunton)National Weather Service (Gray and Taunton)



QUESTIONS?QUESTIONS?


