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Please mute your audio and use the chat to share your name and 
community you’re representing. We are recording today’s presentation.

Presenter
Presentation Notes
Welcome! Say hello in the chat and share what makes your community special. Reminder: as you follow along, you can refer to the glossary throughout to refresh yourself on some of the technical terms we use in the presentation. We are also recording this webinar to share with you in a couple of weeks.



Today’s Meeting: Zoom Features
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Presenter
Presentation Notes
You’re welcome to join on camera, use the chat, and unmute yourself if you’d like to speak. Tip: You can unmute easily by pressing down on the space bar on your keyboard.
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Use the Chat for Questions!

Presenter
Presentation Notes
If you have a question at any time throughout the presentation, feel free to use the chat box. Our moderators will be monitoring the chat and will bring questions to the presenters’ attention as appropriate. We’ll answer as many questions as we can during this session, but we will follow up individually with folks whose questions we don’t get to, if needed.



Your Presenters

Please mute your audio and use the chat to share your name and 
community you’re representing. We are recording today’s presentation.

Michael P. Foley
Risk Analysis Branch 

Chief
FEMA Region 2

Mike Salisbury
Westchester Technical 

Manager
STARR II 



Title Staff Phone and Email
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Region 2 Risk Analysis – Branch Chief

Region 2 Risk Analysis – Project Monitor (NJ, NYC)

Region 2 Risk Analysis – Project Monitor (Westchester) 

Region 2 Risk Analysis – Civil Engineer

Region 2 Mitigation Division – Resiliency Specialist

Headquarters – Coastal Engineer

Michael P. Foley 

Robert Schaefer, P.E.

Alan Springett

Shudipto Rahman

Thomas Song, CFM

Lauren Schmied, P.E.

(212) 680-3634
michael.foley3@fema.dhs.gov

(212) 680-8808 
robert.schaefer@fema.dhs.gov

(212) 680-8557
alan.springett@fema.dhs.gov

(202) 702-4273
shudipto.rahman@fema.dhs.gov

(917) 374-5475
thomas.song@fema.dhs.gov

(202) 812-6164
lauren.schmied@fema.dhs.gov
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es NYSDEC 
NY State NFIP Coordinator’s Office

NJDEP 
NJ State NFIP Coordinator’s Office

Kelli Higgins-Roche, P.E.

Joe Ruggeri, P.E.

(518) 402-8280
kelli.higgins-roche@dec.ny.gov

(609) 292-2296
joseph.ruggeri@dep.nj.gov

Introductions – FEMA and State Agencies

5

mailto:michael.foley3@fema.dhs.gov
https://nam03.safelinks.protection.outlook.com/?url=Robert.Schaefer@fema.dhs.gov&data=02|01|Melissa.Herlitz@mbakerintl.com|fc7a5de55c2f462fc1bf08d72b0185cb|4e1ee3db4df64142b7b9bec15f171ca4|0|0|637025158305527226&sdata=Nzhdn1/qD4UIH5bNk3x6aEHt3NGsXfu7wZCPt3FlDBY%3D&reserved=0
mailto:Alan.Springett@fema.dhs.gov
mailto:Shudipto.Rahman@fema.dhs.gov
mailto:Thomas.Song@fema.dhs.gov
mailto:lauren.schmied@fema.dhs.gov
mailto:Kelli.higgins-roche@dec.ny.gov
mailto:Joseph.Ruggeri@dep.nj.gov


Title Staff Phone and Email

Pr
oj

ec
t M

an
ag

em
en

t

Floodplain Analysis and Mapping (Coastal Update, 
Storm Surge, and NJ and NYC Overland) – Compass 

Floodplain Analysis and Mapping (Westchester 
Overland) – STARR II 

Technical Manager – Compass

Coastal Modeling Lead – Compass

Jeff Smith, P.E.

Mike Salisbury, P.E.

Elena Drei-Horgan, Ph.D.

Chris Bender, P.E.

(215) 789-2166
jeff.r.smith@aecom.com

(321) 775-6650
michael.salisbury@atkinsglobal.com

(703) 682-1634
elena.drei-horgan@aecom.com

(904) 256-1338
cbender@taylorengineering.com
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Planner – STARR II

Water Resources Engineer – STARR II

Rosemary Bolich, AICP

Trevor Cone, P.E.

(646) 490-3848
rosemary.bolich@stantec.com

(212) 330-6157
trevor.cone@stantec.com

Ou
tre

ac
h Community Engagement Lead – Resilience Action 

Partners
Melissa Herlitz, AICP (646) 682-5558

melissa.herlitz@mbakerintl.com 

Introductions – Project Support
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We want to hear from you!

What are you hoping to learn during today’s 
Coastal Restudy presentation?

1) General update
2) Study details
3) Deep dive into specific topics

POLL



Meeting Objectives

321
Provide UpdatesReview History Preview Milestones
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Presenter
Presentation Notes
Our objectives for today’s meeting:1. Review the history of the Coastal Restudy, including how the appeal is informing the study approach (where we’ve been)2. Provide updates on the latest Coastal Restudy developments, including model validation, production runs, and how COVID is affecting our timeline (where we are)3. Preview upcoming Coastal Restudy milestones, including when we expect to share draft flood maps for your review (where we’re going)



Meeting Outcomes

321
Be Equipped to Answer 
Questions

Know the Restudy 
History

Develop Confidence in 
the Process
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Presenter
Presentation Notes
We hope you will come away from this meeting with:1. An understanding of the Coastal Restudy history2. Feeling comfortable answering questions from your community3. A sense of confidence in the Coastal Restudy process



Meeting Agenda

1
Coastal 
Restudy 
Overview

10

Coastal
Restudy 
Phase 1

Coastal 
Restudy 
Phase 2

Upcoming 
Milestones

Questions 
and 
Discussion

2 3 4 5

Presenter
Presentation Notes
Our agenda today will follow this outline:An overview of the projectA deeper dive into the current phase A preview of the next phaseA highlight of upcoming milestonesTime at the end, as well as throughout, for questions and discussion



Coastal Restudy Overview
History   

Study Area

Milestones

Presenter
Presentation Notes
In the Coastal Restudy overview, we will talk about its history and the study area, as well as share key milestones from throughout the process.



Coastal 
Study 

Started 
Fall 2009

Preliminary 
Flood 

Insurance 
Rate Maps 

(FIRMs)
December 2013 -

January 2015

NYC Appeal, 
Discussions, and 

Evaluation
June 2015 -

October 2016

Advisory 
Base Flood 
Elevation 

Maps
December 2012 -

January 2013 
(following Sandy)

Storm Surge 
and Wave 

Height Field 
Visits

Summer 2018 
- Fall 2018

Sensitivity 
Analysis

Spring 2017 -
Summer 2017

Storm Surge 
and Wave 
Conditions  
Reanalysis 

Begins
Fall 2017

IDS 1 Data 
Acquisition 

and Technical 
Approach 

Completed
July 2020

Appeal 
Period

March 2015 -
August 2015

Coastal Restudy: A Brief History
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Presenter
Presentation Notes
Data development (storm surge analysis) for the Coastal Study, which began in 2009, was nearly complete when Sandy hit in October 2012. The wave hazard analysis and mapping had yet to be completed. �FEMA released ABFE (Advisory Base Flood Elevation) maps that utilized a less precise (more conservative) wave height analysis to expedite delivery. New York City and some New Jersey communities quickly adopted the ABFEs into the building code to inform recovery efforts.Preliminary Flood Insurance Rate Maps were issued from December 2013 to January 2015 that included a more refined wave analysis and flood hazard mapping than the ABFEs.�Following a 90-day appeal period held for all NY and NJ coastal communities (March – August 2015), New York City submitted a significant appeal to the maps in June 2015 citing concerns with two aspects of FEMA’s storm surge analysis, including insufficient validation of extratropical storms and insufficient representation of tidal effects.FEMA reviewed the information and convened a panel of independent, subject matter experts from across the country to help adjudicate the city’s appeal. To build on these findings, FEMA completed a series of analyses and “pressure tests” to determine next steps. The results of these tests are informing the restudy.�The Coastal Restudy began in earnest in 2017 and the findings are being documented through Intermediate Data Submittals, or IDS. Each IDS represents a key milestone in the Coastal Restudy process and is critical to quality management. Each report is reviewed with the Coastal Advisory Panel, which we’ll discuss in a couple of slides.�IDS 1 was completed in July 2020. This “Data Acquisition and Technical Approach” report documents how the restudy addresses the three primary issues brought up in the appeal.



13

 Tidal Hudson River

 Western Long Island Sound

 New York and Raritan Bay

 Atlantic Ocean

 Does not include Delaware Bay

Overview of Restudy Area –
Surge Study

Presenter
Presentation Notes
While communities along more exposed shorelines have the additional hazard of waves and erosion to consider, the restudy will update the storm surge for all communities in the study area.
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 NY: New York City boroughs and 
Westchester County 

 NJ: Atlantic, Essex, Hudson, 
Middlesex, Monmouth, Ocean, 
and Union counties

Overview of Restudy Area –
Overland Analyses and Mapping

Presenter
Presentation Notes
The study will also include updated overland wave analyses for the applicable communities.



 Coastal Advisory Panel (CAP)

 State of New Jersey, State of New York, Port 
Authority of New York and New Jersey, New York 
City, and FEMA

 Internal group of experts in storm surge modeling 
and FEMA coastal study process 

 CAP meets bi-monthly and reviews deliverables at 
each project milestone

Quality Assurance
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Presenter
Presentation Notes
Our quality assurance process includes unprecedented engagement with the Coastal Advisory Panel.The Coastal Advisory Panel, or CAP, was created to augment quality of the study as it progresses and provides feedback. This group includes the State of New Jersey, State of New York, Port Authority of New York and New Jersey, New York City, FEMA, and contractors. The CAP also includes an internal group of experts in storm surge modeling and the FEMA coastal study process that is independent from study production. The CAP meets every other month and reviews project deliverables at each milestone.



Key Milestones
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Summer 
2017

Sensitivity 
Analysis

2017-
2021

Storm Surge 
and Wave 
Conditions 
Reanalysis

2020-
2023

Wave Hazard 
Analyses and 

Floodplain 
Mapping

2023

Work Maps -
Flood Risk 

Review 
Meeting

2024

Preliminary 
Maps – CCO 

and Open 
House 

Meetings

2024-
2025

Appeal Period 
Followed by 

Letter of Final 
Determination 
and Effective 

Maps

Presenter
Presentation Notes
Sensitivity analyses began in spring 2017 and were completed in summer 2017.Full storm surge reanalysis began in fall 2017. 620 letters explaining what modeling is planned to be used for the study were sent out in October 2018. The full storm surge reanalysis will conclude in 2021.A second 620 letter will be sent in 2020 following a final determination of overland modelsThe flood hazard mapping with wave hazard analysis will be completed in 2023After work maps are reviewed during the Flood Risk Review meeting in 2023, mapping is completed, and preliminary maps will be ready for review in 2024. The public will have the opportunity to review the information at open house meetings.New preliminary maps are estimated to be released in 2024. Following an appeal period, the maps are estimated to become effective in 2025.



COVID-19 Impacts
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■ Virtual outreach

■ Delayed field reconnaissance 
– team is taking appropriate 
measures into account, 
including local quarantine

■ The overall Coastal Restudy 
schedule is not impacted

Photo Credit: James Gathany

Presenter
Presentation Notes
COVID-19 has not caused any delays to the overall Coastal Restudy schedule.



18

Questions?



Coastal Restudy Phase 1

Intermediate Data Submittals

Tidal Validation

Tropical Cyclone Storm Validation

Extratropical Cyclone Storm Validation

Tropical Cyclone Production Runs



Coastal Restudy Phase 1: Storm Surge Study
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TIDE

Presenter
Presentation Notes
In order to identify coastal flood hazards, FEMA analyzes sea levels, tides, wave setup, and storm surge. Storm surge is the water that is pushed toward the shore by strong winds during a storm. Wave setup is the increase in water level caused by the onshore movement of water due to waves breaking. The storm surge part of the study results in the Stillwater Elevation Levels and the extent of the 1%-annual-chance flood – it’s not until the additional phases of the analysis that we will see how far inland waves can push the water and the impact on coastal structures. This phase includes the following efforts:Acquire map data and field reconnaissanceDevelop model inputs for topo/bathy grid, land use, etc.Characterize the local storm climate (tropical and extratropical)Simulate surge heights with numerical modelsAnalyze recurrence statisticsDevelop 0.2%, 1%, 2%, and 10% surge heights with wave setup



IDS 1
Data Acquisition 

and Technical 
Approach

IDS 2
Tropical Storm 
Selection and 

Model Validation 

IDS 3
Water Levels and 

Waves: Production 
Runs and 

Statistical Analyses

IDS 4
Nearshore 
Hydraulics

IDS 5 
Flood Hazard 

Mapping

Intermediate Data Submittals (IDS)
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Presenter
Presentation Notes
Intermediate Data Submittals, or IDS, are reports that document milestones for a coastal study’s proposed technical approach and processes, including details about the storm surge study and modeling that will inform the wave analyses. The reports provide detailed data that can later be used to reconstruct or support the study results. We will be talking in-depth today about IDS 2, which is currently nearing completion, and we will continue to update you and other stakeholders on the milestones summarized in the subsequent reports.At a high level:IDS 1 provides background on the study setting, technical approach, and the data available for the study area, including data provided by local stakeholders. Any new data needed for detailed analysis in subsequent phases is also defined here.IDS 2 provides a description of the setup and validation of models used for the simulation of physical processes contributing to coastal flooding. It also includes a description of the storm events selected for analyzing flood recurrence frequency.IDS 3 documents the results for models being used, as well as methods for determining the stillwater level and wave condition recurrence frequencies.IDS 4 documents analysis of inland flooding, including storm-induced erosion, wave conditions, ponding behind barriers, the effects of coastal protection structures, and the way water moves over land.IDS 5 provides the draft flood hazard work maps and documentation of the methods used to translate the engineering analyses completed in the prior milestones into the flood zones.



Storm Surge Study: IDS 1
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IDS 1: Understanding the Data and Technical Approach for the Storm 
Surge Study – Approved July 2020

1 Technical Approach

2 GIS Analysis of Coastal Features, Study Area Characteristics, and Site Reconnaissance

3 Review of STARR II Coastal Sensitivity Analysis Recommendations and Path Forward

4 Tropical Storm Validation Storm Selection

5 Extratropical Storm Validation Storm Selection

6 Topo-Bathy-Digital Elevation Model (DEM) Development

7 Storm Climatology and Initial Probabilistic Model Development

8 Storm Wind Field Methodology

9 Hydrodynamic and Wave Model Development

Presenter
Presentation Notes
The first report, “Data Acquisition and Technical Approach,” was approved by FEMA in July 2020. The document is around 500 pages long and details all elements of the Coastal Restudy completed through July 2020. After a thorough internal review, the submission was independently reviewed by a team of subject matter experts, FEMA staff, and the Coastal Advisory Panel.You can see here the different sections of IDS 1. All nine sections have been reviewed and approved by FEMA and the Coastal Advisory Panel. In summary the submittal involved:Updating the DEM; Updating the storm surge model;Selecting the storms for model validation



Extensive model 
validation for all 

extratropical cyclones
Improved representation 

of tidal effects

Inclusion of additional 
and recent storm events

Coastal Restudy Enhancements
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Presenter
Presentation Notes
The three specific issues raised in the appeal that are being addressed in the storm surge restudy and documented in IDS 1 include:Enhancement 1: Extensive model validation for all extratropical cyclones. This is being addressed through:Model error analysis and bias assessment Assessment of the 1950 storm event Reanalysis of historical wind fieldsEnhancement 2: Improved representation of tidal effects. This is being addressed through improved analysis of non-linear tide/surge interaction. This innovative methodology will account for the different types of uncertainty that are associated with tidal effects.Enhancement 3: Inclusion of additional and recent storm events. This is being addressed through expanding the validation effort to include more recent historic storms (Irene, Sandy, 2016 Nor'easter, etc.) to improve overall effort. Additional data that has become available since 2009 will also be incorporated, such as new land use/land cover data, an updated assessment of coastal features, and more recent elevation data.



Topographic Datasets Captured in the ADCIRC + SWAN Model Mesh
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DEM = Digital Elevation Model
LiDAR = Light Detection and Ranging, remote sensing
NOAA = National Oceanic and Atmospheric Administration
USACE = U.S. Army Corps of Engineers
USGS = U.S. Geological Survey

Year Description Data Type Source/
Owner

2017 New York City (NYC) LiDAR LiDAR-based DEM NYC

2017
2017 National Coastal Mapping Program 

LiDAR - Incorporated in model mesh to 
capture dune crest elevation

LiDAR-based DEM USACE

2014 2014 Post-Hurricane Sandy New Jersey 
LiDAR Mapping for Shoreline Mapping LiDAR-based DEM NOAA

2014 Coastal and Marine Mapping Program
New York Sandy LiDAR

LiDAR-based DEM USGS

2013–
2015 National Elevation Dataset DEM LiDAR-based DEM USGS

Varies Con Edison LiDAR-based DEM USGS

Varies FEMA Region 2 DEMs LiDAR-based DEM FEMA

Presenter
Presentation Notes
One of the first steps in the storm surge study is developing a seamless Digital Elevation Model, or DEM. A DEM is a map of ground and sea floor elevation that is used in the storm surge and wave models. An accurate representation of conditions on the ground and under the water is important to correctly model how storm surge and waves move across the land.ADvanced CIRCulation and Simulating WAves Nearshore is referred to as ADCIRC + SWAN. ADCIRC and SWAN are two models used to simulate coastal flooding. ADCIRC is used to model storm surge and SWAN is used to understand how waves act as they approach the shoreline.This slide shows the topographic datasets that were included in phase 1 of the Coastal Restudy. At the time of DEM development these were the most up-to-date and best available topographic datasets. 
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Questions?



How often do you receive questions from 
the public about flood risk?

1) Frequently (more than once a week)
2) Occasionally (more than once a month)
3) Rarely (less than once a month)
4) Never

POLL



Storm Surge Study: IDS 2
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IDS 2: Tropical Storm Selection and Model Validation 
1 ADCIRC + SWAN Model Validation – Reviewed and Approved

2 JPM-OS Tropical Storm Selection – In Development

Presenter
Presentation Notes
The Intermediate Data Submittals, or IDS reports, are important milestones in the coastal restudy process. Today’s presentation will focus on progress the study team has made towards having IDS 2 approved by FEMA. IDS 2 has two primary components.IDS 2, Section 1 which focuses on the ADCIRC + SWAN model validation has been reviewed and approved by FEMA and the Coastal Advisory Panel and will be covered in detail throughout the remainder of the presentation.IDS 2, Section 2 will focus on Joint Probability Model with Optimal Sampling (JPM-OS) and is under development. JPM-OS is a statistical approach that produces a subset of synthetic storms that are collectively representative of all possible storms consistent with the local storm climatology. This representative subset, or Optimal Set, of storms is then run through the validated ADCIRC + SWAN model to well approximate the 1%-annual-chance stillwater elevation for the study area.�



Storm Surge Study: Stillwater Elevation (SWEL)
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Storm Surge Modeling
Wind, Waves, Water Levels

Return Period Analysis
Statistical Analysis for Tropical Storms (low freq.)

Statistical Analysis for Extratropical Storms (high freq.)
Analysis to Develop Combined Probability

Stillwater Elevation

Validation
Historical Storms and Tides

Model validation results showing how modeled 
data aligns well with water levels observed during 
Hurricane Sandy.
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The Battery, Hurricane Sandy

Presenter
Presentation Notes
This slide shows the basics steps of the storm surge study. Ultimately the storm surge study results in the creation of the 1%-annual-chance stillwater elevation. We are a little bit more than halfway through the storm surge study right now.First the team developed an understanding of historical tropical and extratropical storms that have affected the study area. Using this information, the team developed a coupled ADCIRC + SWAN model to reproduce the water levels and waves measured during historical storms.This model was then validated to ensure that the model could reproduce measured results. Validation is done for a number of different variables include tides, wave heights, wave periods and water levels.Next statistical analyses are performed to understand the likelihood of tropical and extratropical storms affecting the study area. This statistical analysis is necessary because, even with many decades of data about storms in the study area, we do not have enough information to understand the full range of possible storms and related uncertainties.The results of the statistical analyses create provide the stillwater elevation which is a key piece of information in developing base flood elevations that are shown on the flood maps.For IDS 2, the topic of today’s discussion, we’ll take a deeper dive into validation.



 Reviewed historical storms

 Selected five tropical cyclones and 50 extratropical cyclones to validate the surge model

 Analyzed important tropical cyclone parameters 

 Central pressure 

 Radius to maximum winds

 Forward speed

 Storm heading

 Holland B (shape parameter)

 Will generate hundreds of hypothetical tropical cyclones

Storm Surge Study: Storm Climatology
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Presenter
Presentation Notes
Two main types of storms, or cyclones, affect the study area. These are:Tropical Storms – A tropical storm is an area of low pressure, or a cyclone, that forms inside of the tropics. A hurricane is a type of tropical storm with stronger winds. Tropical storms, especially hurricanes, are rarer in the project area; the study validates the ADCIRC + SWAN model to 5 important hurricanes. Extratropical Storms – An extratropical storm is an area of low pressure, or cyclone, that forms outside of the tropics. These storms have different driving forces than tropical cyclones. Extratropical cyclones are more frequent in the project area than tropical cyclones and, due to the modeling approach applied, the study validates the ADCIRC + SWAN model to 50 historical extratropical cyclones.A nor’easter is a type of extratropical storm that forms along the East Coast. Nor’easters are characterized by strong winds blowing from the northeast and heavy rain or snow.Reviewing historical storms gives us a better understanding of storm climatology, or storm conditions over a long period of time. With this understanding, the team can select representative storms to validate the storm surge model. Different parameters, or characteristics, of the storms are evaluated. In the next slides, we’ll provide an overview of how well the storm surge model was able to reproduce conditions measured during historical storms.



 Tidal validation applied the eight 
most important tidal components

 Across the entire study area, 
examined tide amplitude and 
phase at 74 stations

 Example station at Rye Beach:

Storm Surge Study: Tidal Validation - Westchester County
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Presenter
Presentation Notes
For the Coastal Restudy, the model results were compared to tides measured at 74 tide stations located throughout the study area. Tide stations record important information like water level. Eight tidal constituents, or components, were considered. Tidal constituents are values that describe the effect the cyclical movement of the Earth, Sun and Moon have on the tides. Tidal constituents vary by location and are determined by analyzing data collected at tidal stations over long periods of time.At Rye Beach we compared the National Oceanic and Atmospheric Administration (NOAA) water surface elevation, or water level, data (measured – shown in blue on the graph) and the modeled data (shown in red). It’s difficult to see the blue line on the graph because the measured and modeled results are well-aligned. This indicates that the model performs well for tidal water levels in the Rye Beach area.



 Hurricane of 1938 (Long Island Express)
 Hurricane Donna (1960)
 Hurricane Gloria (1985)
 Hurricane Irene (2011)
 Hurricane Sandy (2012)

Storm Surge Study: Tropical Cyclone Storm Validation
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Presenter
Presentation Notes
Five tropical cyclones representative of historical storms for the study area were selected to validate the model or verify that it works and is able to reproduce conditions observed during the historical storms, including more recent storms like Irene and Sandy.



Storm Surge Study: Tropical Cyclone Storm Validation, Water Levels
 Hurricane Sandy, Maximum Water Level - Westchester County

Westchester County
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Presenter
Presentation Notes
The maps here show the modeled maximum water level for Hurricane Sandy for the whole study area (left) and Westchester County (right). On these maps, the blue/cooler colors show lower water levels and the red/warmer colors show higher water levels. The study-wide figure on the left shows the variation in maximum water level along the open coast and in New York Harbor and the New Jersey back bays. The figure on the right shows how the ADCIRC + SWAN model captures the nuances of the storm surge for the channels near New York Harbor and for inundated inland areas. 



Storm Surge Study: Tropical Cyclone Storm Validation,
Water Levels

33

 Compare measured and modeled 
maximum water levels

 459 measurement points across 
all five tropical cyclones

33

All Storms

Presenter
Presentation Notes
We analyzed 459 measurement points across the five tropical cyclones used in validation. Each validation storm is symbolized using a different shape and color on the graph. The vertical axis shows the modeled water level and the horizontal axis shows the measured water level. If the model was perfect, all of the measurement points would fall along the solid line running at a 45-degree angle from the bottom left of the graph to the top right. While no model is perfect and we know the measurements also include errors/uncertainty, this shows a strong correlation between the model and observed conditions.



 Hurricane Sandy – compared measured and 
modeled data

 GIS plots of each measured water level
 Location

 Measured/modeled water level

 Color-coded difference value 

 Complete analysis for each of the validation 
cyclones

Storm Surge Study: Tropical Cyclone Storm 
Validation, Water Levels - Westchester County 

Presenter
Presentation Notes
This graph is another way of looking at the validation results. This map shows measurement points in Westchester County. At each location, the measured and modeled results are compared. This allows us to examine patterns in space and understand where (spatially) the model may or may not be underperforming, or not reproducing measured results very well. The green points here show good alignment between the modeled and measured water levels. It’s important for the model to perform well for the validation storms and also for locations throughout the study area.



 Summary Review

 All five cyclones

 Holistic view across all cyclones and study area with multiple error metrics 
developed for each storm and for the entire five-storm validation suite

 Comparisons made to adjacent FEMA Coastal Storm Surge Studies to 
demonstrate the Coastal Restudy validation metrics are appropriate

 Error metrics for all 459 measurement stations across the five-storm validation suite
 Mean Error = 0.05 feet
 Mean Absolute Error = 0.68 feet

Storm Surge Study: Tropical Cyclone Storm Validation, Water Levels
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Presenter
Presentation Notes
The model results align well with water level conditions observed during tropical storms. In order to document if the validation metrics were good or not, we compared them to other coastal storm surge studies and were able to determine that this study was similar to, or better than many other recent and nearby studies. The error metrics reported here are comparable to adjacent studies.
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Questions?
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 Contour plots of maximum wave 
parameters (wave height and wave 
period)

 Hurricane Sandy - maximum 
significant wave height at time of 
maximum water level

Storm Surge Study: Tropical Cyclone 
Storm Validation, Waves –
Westchester County

Significant Wave Height (ft)
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Presenter
Presentation Notes
Another element of the tropical cyclone storm validation was assessing the model’s ability to reproduce observed wave parameters. To do this the team gathered available measured wave data for the validation storms and compared to modeled wave conditions. In the graphic on the right, the Hurricane Sandy modeled wave height in Westchester County is shown. Blue/cooler colors closer to the shoreline show smaller waves and red/warmer colors further from the shoreline show larger waves—some of these areas show waves over 20ft.



Storm Surge Study: Tropical Cyclone Storm Validation, 
Waves
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 Compare measured and modeled 
maximum significant wave heights

 Twelve stations for two most recent 
tropical cyclones
 No buoys with data near project 

area for older storms

 Also develop for Peak Wave Period

38

All Storms

Presenter
Presentation Notes
There was generally less wave data than water level data available for the validation storms. However, we were able to validate waves at 12 stations for the two most recent tropical cyclones. In this scatter plot, a perfect model would show points along the solid line running at a 45-degree angle from the bottom left to top right. Wave validation was successful for these storms. We also analyzed wave period.
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Questions?



3-Minute Break



• 50 historical extratropical cyclones 
identified in IDS 1 as important for the 
project area

• Select five extratropical cyclones from 
the suite of 50 cyclones for the initial 
model validation

• During production runs, validate the 
model results for the other 45 
extratropical cyclones and develop the 
uncertainty term applied in the 
statistical processing

Storm Surge Study: Extratropical Cyclone Storm Validation
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Presenter
Presentation Notes
50 extratropical cyclones identified for simulationFive of these extratropical cyclones for initial model validationNovember 25, 1950 extratropical cycloneMarch 28, 1984 extratropical cycloneOctober 30, 1991 extratropical cycloneDecember 11, 1992 extratropical cycloneJanuary 8, 1996 extratropical cycloneThe other 45 extratropical cyclones will be validated during the production runs.



Storm Surge Study: Extratropical Cyclone Storm Validation, Water Levels
 1950 Extratropical Cyclone, Maximum Water Level - Westchester County
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Presenter
Presentation Notes
The maps here show the modeled maximum water level for the 1950 extratropical cyclone for the whole study area (left) and Westchester County (right). On these maps, the blue/cooler colors further out in the Atlantic Ocean show lower water levels and the red/warmer colors inside the New York Bight show higher water levels. In some areas of Westchester County water levels exceeded 9ft during the 1950 storm. 



Storm Surge Study: Extratropical Cyclone Storm Validation,
Water Levels
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 Compare measured and 
simulated maximum water levels

 64 measurement stations across 
all five extratropical cyclones
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All Storms

Presenter
Presentation Notes
This graph shows how well the model was able to reproduce observed water levels for extratropical storms. Each validation storm is symbolized using a different shape and color on the graph. The vertical axis shows the modeled water level and the horizontal axis shows the measured water level. If the model was perfect, all of the measurement points for fall along the solid line running at a 45-degree angle from the bottom left of the graph to the top right. But no model is perfect. There is a positive bias to these results. The full validation of the model for extratropical cyclones will occur during production runs with validation for the full 50 cyclone suite. 



Storm Surge Study: Extratropical Cyclone Storm Validation, 
Waves

44

 Compare measured and 
simulated maximum significant 
wave heights

 22 measurement stations for four 
extratropical cyclones
 No buoys with data near project 

area for November 1950 storm

 Also develop for Peak Wave 
Period
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All Storms

Presenter
Presentation Notes
Wave data was collected for the extratropical storms where available. This graph shows how well the model was able to reproduce observed wave heights for extratropical storms. Each validation storm is symbolized using a different shape and color on the graph. The vertical axis shows the modeled wave height and the horizontal axis shows the measured wave height. If the model was perfect, all of the measurement points for fall along the solid line running at a 45-degree angle from the bottom left of the graph to the top right. But no model is perfect. Good agreement between the measured and modeled results is shown here. A similar analysis was done for peak wave period.



 Summary Review
 Five extratropical cyclones as part of initial validation set

 Holistic view of extratropical cyclones and study area with multiple error 
metrics developed for each storm and for entire five-storm suite

 Comparisons made to adjacent FEMA Coastal Storm Surge Studies to 
demonstrate the Coastal Restudy validation metrics show proper model 
validation 

 Error metrics for all 64 measurement stations across the five-storm suite
 Mean Error = 0.40 feet
 Mean Absolute Error = 0.50 feet

Storm Surge Study: Extratropical Cyclone Storm Validation
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Presentation Notes
The model results align well with conditions observed during extratropical cyclones. The error metrics reported here are comparable to adjacent studies.



 Once the ADCIRC + SWAN model is validated, move into production runs for 
extratropical and tropical cyclones

 Tropical cyclone analysis will feature synthetic tropical cyclones based on parameters 
recorded in historical record of tropical cyclones for project area

 Study will apply a JPM approach to handle this

 Initial JPM-OS storm suite will contain approximately 150 to 180 tropical cyclones 
 Based on IDS 1 Section 7 Tropical Cyclone parameter distributions

 IDS 2 Section 2 will document JPM development

 Execute initial JPM storm suite, examine results, and develop next iteration of storms 
(~100 storms)

Tropical Cyclone Production Runs
Joint Probability Method – Optimum Sampling (JPM-OS)
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Presentation Notes
Joint Probability Method-Optimum Sampling (JPM-OS) - Develops a Joint Probability Method (JPM) approach to produce a set of representative storms (Optimal Set) for the region. This includes their associated parameters and occurrence rates: wind, wave, and surge calculations, as well as the computation of final probabilities and exceedance frequencies.



Preview of Intermediate Data Submittal (IDS) 3 and 4

IDS 3
•Summarizes storm 

surge runs and 
frequency analysis

•Expected release 
in winter 
2021/2022

IDS 4
•Summarizes 

nearshore 
hydraulics

•Expected release 
in 2022
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Presentation Notes
IDS 3 includes sections on 1) Production Runs of Tropical and Extratropical Storms, 2) Low Frequency Analysis of Tropical Storm Production Runs, 3) High Frequency Analysis of Extratropical Storm Production Runs, and 4) Regional Frequency Analysis – Combining Low and High Frequency Curves1) Production Runs (Tropical and Extratropical Storms) - Synthetic storm model simulations are produced using ADCIRC + SWAN for the storms developed as part of IDS 2.2) Low Frequency Analysis of Tropical Storm Production Runs - Production run outputs are used to determine stillwater elevations for the 10%, 2%, 1% and 0.2%-annual-chance flood events.3) High Frequency Analysis of Extratropical Storm Production Runs - Production run outputs are used to determine stillwater elevations for the 50%, 20%, 10%, 2% and 1%-annual-chance flood events.4) Regional Frequency Analysis – Combining Low and High Frequency Curves IDS 4 documents analysis of inland flooding, including storm-induced erosion, wave conditions, ponding behind barriers, the effects of coastal protection structures, and the way water moves over land.



Update on Production Runs

Tropical Cyclone 
Production Runs

Not started

Extratropical 
Cyclone Production 

Runs
Plots in review
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Presentation Notes
Executed the vast majority of extratropical productions runs. Working the ADCIRC + SWAN model validation for the full suite of 50 historical extratropical events.



49

Questions?



Coastal Restudy Phase 2

Data Collection

Field Reconnaissance

Transect Layout



Coastal Restudy Phase 2: Wave Hazard Analysis

Define cross-shore transects

Evaluate storm-induced 
erosion and shore protection 

structures

Wave hazard modeling: 
overland wave propagation 

and wave run-up/ 
overtopping
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Presentation Notes
As the surge team works toward obtaining final stillwater elevation (SWEL) results, a second team has started prepping the analysis that will occur as part of phase 2. That is where the height of the wave developing on top of the surge will be determined. The wave hazard analyses are computed at specific locations along the beach and carried inland along shore-perpendicular profiles called “transects.”Along each transect, an evaluation of storm-induced erosion will be conducted to see how the beach will respond to the 1%-annual-chance event. Here is where nourishment projects and their impact on beach stability are analyzed. Stability of coastal structures during the 1%-annual-chance event is evaluated as well.Once an eroded profile is determined, overland waves, wave runup, and wave overtopping are modeled to determine the wave crest elevation, which is ultimately the value used to determine the BFE.



 Monitor new release of topographic datasets:
 Available: 2020 USACE NAN Topobathy LiDAR DEM 

NJ/NY, 2020 Compass Fugro LiDAR for NJ 
shoreline sections 

 Not Available Yet: 2020 NFWF Coastal Wetland NJ 
Topobathy LiDAR, 2018 South New Jersey 3DEP 
QL2 LiDAR, 2018 Westchester 3DEP QL2 LiDAR

 Monitor new release of aerial imagery
 Leverage appeal information
 Catalogue effective and in-process LOMRs
 Track evolution of beach nourishment projects in 

coordination with NJDEP/USACE 
Philadelphia/USACE New York

Ongoing Data Tracking
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As resources allow, the study team continues to monitor the release of new data that will be evaluated for comparison, with the current data in use, during phase 2 of the modeling. The data includes new topographic datasets and aerial imagery that continue to become available, as well as keeping informed on new and subsequent cycles of beach nourishment across the study areas. Also, the engineering team (Compass) continues to leverage data and analyses previously submitted during appeals as well as new Letters of Map Revision that have been incorporated during the past years, but also those that are being submitted and processed as we speak.For inclusion in phase 2 of the modeling, a data cut-off is currently set for July 2021.



 Field visits planned for spring 2021

 Reconnaissance sites prioritized based on 
a tiered approach (high, medium, low)

 Coordination with local officials will occur 
ahead of the field work to ensure 
awareness of the crews in the field

 Crew members will enforce COVID-19 
health prevention measures

Field Reconnaissance Preparation – Westchester County
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Presentation Notes
Field reconnaissance for Westchester County is planned for spring 2021 upon finalization of the transect layout and determination of reconnaissance locations. The field visit preparation will leverage the existing data acquired during the field visit performed for the preliminary study and will focus on areas of added transects and areas that experience land use or coastal morphology changes.Prior to the visit, the engineering team will coordinate with FEMA and Westchester coastal communities to bring awareness to the presence of our crews. The field team will enforce any required COVID-19 prevention measures dictated at the time of the reconnaissance. 



 Transect locations are chosen to account 
for: 
 Topographic changes 
 Land use changes (buildings, vegetation, 

etc.)
 New coastal structures and waterfront 

development
 Better representation of waves in sheltered 

areas
 Areas of prior appeals

 Transect density increased up to 10% in 
Westchester County compared to the 
previous study

Transect Layout – Westchester County
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An average of 20% more transects will be added across the study area to account for:Topographic changes Coastal morphology changes (dunes, beach nourishment, marshland, etc.)Land use changes (buildings, vegetation, etc.)Shoreline changes (new/different waterfront constructions, coastal structures, piers and wharves)
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Presentation Notes
Results of the coastal flood hazard assessment are used to create flood maps. The maps include the flood zone designations that are at high risk for flooding, like Zone VE and AE. Zone VE indicates a coastal high hazard area where wave action and/or high-velocity water can cause structural damage during severe storms. It is also assigned to areas identified as the Primary Frontal Dune. Zone AE is mapped for inundated areas with less hazardous wave action. Each zone has a base flood elevation (BFE), which is the elevation to which floodwater is anticipated to rise during the 1%-annual-chance flood. The Limit of Moderate Wave Action (LiMWA) may also be mapped to indicate the inland limit of waves 1.5 feet or greater for floodplain management and for building codes regulatory purposes.
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Upcoming Milestones
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 Fall 2020-Spring 2021 – Ongoing Field 
Reconnaissance

 Winter 2020-2021 – Finalization of IDS 2

 Winter 2021-2022  – IDS 3 Water Levels 
and Waves

 2021-2023 – IDS 4 Nearshore Hydraulics 
and IDS 5 Flood Hazard Mapping

 Fall 2021 – Next Outreach Meetings

 Ongoing – Bi-annual Newsletters

Coastal Restudy: Upcoming 
Milestones

Presenter
Presentation Notes
We are currently advancing field reconnaissance that supports the overland wave modeling, but this aspect is delayed until it becomes safe for the study team to travel. During field reconnaissance, members of the study team travel throughout the study area to collect data and better understand local conditions. Their efforts will be focused on places where new transects have been added or where changes to the coastline have occurred since data was collected for the 2013-2014 preliminary FIRMs. The information collected allows the study team to fine-tune the overland wave modeling. IDS 3 for Water Levels and Waves is expected to be complete around this time next year. It documents the results for all models being used, as well as methods for determining water level and wave condition recurrence frequencies, completing the statistical processing effort for the study.Following the completion of the storm surge and wave conditions reanalysis, which is documented in IDS 1-3, the study will move into the wave hazard analysis and floodplain mapping phase.This phase is documented in IDS 4 for Nearshore Hydraulics and IDS 5 for Flood Hazard Mapping. These efforts will include evaluating erosion and storm protection structures, determining how waves move over land and how they interact with shoreline protective structures and other coastal features. Once these analyses are completed, this information will be used to create the new flood maps. 



Questions and Discussion



We want to hear from you!

Did today’s presentation share the right 
level of detail on the Coastal Restudy?

1) Yes
2) No, I wanted more detail
3) No, I prefer a general update

POLL



Let’s stay connected!

Have you received our bi-annual newsletters?

1) Yes
2) I don’t know - I will share my email in the chat!
3) No - I will share my email in the chat!

POLL



Challenges, Innovation, The Way Forward

Thank You!
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