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Disclaimer: The views expressed in this slide

* On the Web: www.noaa.gov | On Twitter: @NOAA (o]] Facé

show and during this presentation are mine. | T ——— | . Sk Nows
They do not represent the views of NOAA or
my office.



Station 9759110 Magueyes Island PR

Station 8413320 Bar Harbor, ME

| NOAA National Ocean Service
3 - Center for Operational Oceanographic
L Products and Services (CO-OPS)

Observing System Programs

National Water Level Observation Network (NWLON)

Station 9414304 SF Bay Bridge Air
Gap

Physical Oceanographic Real-Time System (PORTS)
(30 Year Anniversary)

National Current Observation Program (NCOP)
(Current Predictions webpage)



https://www.noaa.gov/about/organization/noaa-organization-chart
https://oceanservice.noaa.gov/
https://tidesandcurrents.noaa.gov/programs.html
https://tidesandcurrents.noaa.gov/water_level_info.html
https://tidesandcurrents.noaa.gov/nwlon.html
https://tidesandcurrents.noaa.gov/ports_info.html
https://oceanservice.noaa.gov/navigation/ports/
https://tidesandcurrents.noaa.gov/ncop.html
https://prod.tidesandcurrents.noaa.gov/noaacurrents/Stations?g=450
https://tidesandcurrents.noaa.gov/stationhome.html?id=8413320
https://tidesandcurrents.noaa.gov/stationhome.html?id=9759110
https://tidesandcurrents.noaa.gov/ports/ports.html?id=9414304&mode=airgapl?id=8413320

Sample CO-OPS

Products:

NOAA Tides and

Currents Webpage

Coastal Inundation

Dashboard

Sea Level Trends

Tsunami Stations
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https://tidesandcurrents.noaa.gov/
https://uat.tidesandcurrents.noaa.gov/inundationdb/
https://tidesandcurrents.noaa.gov/sltrends/
https://tidesandcurrents.noaa.gov/tsunami/
https://www.tidesandcurrents.noaa.gov/datum-updates/ntde/
https://vdatum.noaa.gov/

An Engineering
Method

Sustainability, Resilience, Survivability, & Total Cost of
Ownership (beginning to end and restart

Requirements determination starts at planning phase.

Typical Phases

FOCUS Plan Recurring operations and
Relative maintenance (prevention
Analyze e Prepare e smreprsion
D eve I O p Preve nt :hasles durintg concept
Relative evelopment.
expense l Respond
Execute $500K Recover

to
$100M+
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Define end goals

Detailed Reconnaissance
Review Local & Historical
Resources, State & Local
Codes & Waterfront knowledge
ASCE/FEMA/USACE Pubs
Coast Pilots

Old and New charts

Existing & Future Site
Conditions (Civil, Bureaucratic,
& Environmental)

Total Life Cost

Minimize O&M Costs

Smallest payload

MOUSE MOSS (Simple, Safe,
Secure, Efficiency of Effort)
Define & Plan for End of
Service Life



Resources .
Town of Camden ME Flood Information Rate Map (FIRM)

ASCE/SEI Minimum Design Loads and
Associated Criteria for Buildings and Other
Structures (ASCE/SEI 7-22)

Applied Technology Council Hazards Design
Loads GIS Tool

Maine Coastal Resilience (southern),
Coastal Program, DEP,

Coastal Program Strategic Outlook (2021-
2025), Emergency Mgmt Agency,

climate plan & data

USACE Coastal Engineering Manual
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FEMA Coastal Construction Manual B P % gs2301

ESRI GIS Web Tools

FEMA Coastal Flood Risk, Rockland FIRM,
Camden FIRM, & Maine Floodplain Mapping
Resources

NGS Rockland ME CORS Site ID MERO

Local USACE District Command for list of
coastal and navigation works underway.

HURREVAC Climate Resilience Tool



https://www.asce.org/publications-and-news/asce-7
https://www.atcouncil.org/
https://hazards.atcouncil.org/
https://smpdc.org/coastal
https://www.maine.gov/dmr/mcp/index.htm
https://www.maine.gov/dep/maps-data/index.html
https://www.maine.gov/dmr/mcp/downloads/MCP%20Strategic%20Outlook%202021_2025_CZMA%20309%20Assessment_PUBLIC%20VERSION_NOAA_Approved.pdf
https://www.maine.gov/mema/hazards/natural-hazards/hurricanes
https://www.maine.gov/climateplan/the-plan
https://www.maine.gov/climateplan/climate-impacts/climate-data
https://www.publications.usace.army.mil/USACE-Publications/Engineer-Manuals/u43544q/636F617374616C20656E67696E656572696E67206D616E75616C/
https://www.fema.gov/sites/default/files/2020-08/fema55_voli_combined.pdf
https://www.fema.gov/flood-maps/coastal
https://msc.fema.gov/portal/search?AddressQuery=rockland%2C%20maine#searchresultsanchor
https://msc.fema.gov/portal/search?AddressQuery=rockland%2C%20maine#searchresultsanchoruery=rockland%2C%20maine#searchresultsanchor
https://www.maine.gov/dacf/flood/mapping.shtml
https://www.ngs.noaa.gov/cgi-cors/corsage.prl?site=MERO
https://toolkit.climate.gov/tool/hurrevac

I| ATC Hazards by Location X +
I« CcC 0 @ hazards.atcouncil.org/#/wind?lat=44.20979288&Ing=-69.0647838&address=Camden%2C%20ME%2C%20USA

{1 % Bookmarks

Search by Address

Wind

‘ L\TC Hazards by Location

Camden, ME, USA Q Search

Coordinates: 44.2097928, -69.0647838

Daily Tabs Dirigo News WX Banking Thomaston Fitness-Sports Misc Hobbies Info-Edu Family

A This is a beta release of the new ATC Hazards by Location website. Please contact us with feedback.
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https://www.engineeringexpress.com/wiki/asce-risk-categories-explained/

US Tropical Cyclone Fatalities

(from 1963 to 2012) Rain 27%

Storm Surge
49%

3 Federal Partners 1 Program A Mission To Save Lives 6
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https://www.nhc.noaa.gov/outreach/presentations/Unit1_Basics_Hazards_L311_2022_NHC.pdf
https://www.noaa.gov/hurricane-prep

Factors Affecting Storm Surge

Intensity

Stronger storm = More storm surge

Slze Radius of Maximum
S

Larger = More storm surge

Forward S 5;t>eed

Slower storm = Storm surge farther inland

ZVldth and Slope of Shelf
athymetry

adual sloping she)f = More storm surge

Angle of Approach

Alters focus g storm surge



Sea Level Changes

Relative Sea Level Trends

NOAA Office of Coastal
Management (OCM) Digital
Coast

Sea Level Rise Viewer



https://tidesandcurrents.noaa.gov/sltrends/mslUSTrendsTable.html
https://coast.noaa.gov/digitalcoast/
https://coast.noaa.gov/digitalcoast/tools/slr.html

Storm Specific Surge Modeling
Overview (Storm surge VS somvesme:
Stom Tidoy

Sea,
Lake, and

National Storm Surge Risk ~ Qvrland
Maps - Version 2

Hurricanes

A numerical model used to ,
estimate storm surge heights .
for historical, hypothetical, <&
or predicted hurricanes L
o, 2
MOMS (maximum of 1)
(maximum o b,

maximum) and MEOWS T
(Maximum Envelope of
Water (MEOW)


https://www.nhc.noaa.gov/surge/
https://www.nhc.noaa.gov/nationalsurge/

Open Forum Discussion

Disclaimer:

This presentation and any related discussions are for general information only. Detailed coastal
engineering and coastal analysis specific to a site is required.

The final costs of any project will depend on actual labor and material costs, competitive market
conditions, final project costs, implementation schedule, and other variable factors. The recent
increases in material, labor, and logistics pricing may have a significant impact that is not predictable,
and careful review or consideration must be used in evaluation of material prices.

Because of this, project feasibility and funding needs must be carefully reviewed prior to making
specific financial decisions to help ensure proper project evaluation and adequate funding. Viewers of
this presentation must consider these points when making financial decisions or commitments.



Back up material:
1. NOAA Organization

2. Recently restored stations. These station
were destroyed by Hurricanes Harvey, Irma,
and Maria in Sep 2017



NOAA Line Offices

National Environmental Satellite, Data, and
Information Service (NESDIS)
National Marine Fisheries Service (NMFS)
National Ocean Service (NOS)
National Weather Service (NWS)
Office of Marine and Aviation Operations (OMAO)

Office of Oceanic and Atmospheric Research (OAR)

Sea Level Trends

Western Hemisphere

GOES GeoColor Imagery of the Western
Hemisphere and Pacific Ocean collected
over the last 24-hours.

Changes In Atmospheric Thirst From 1980-2020, Measured In Terms
of Reference Evapotranspiration (Mm)

Average
Change (mm)
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Figure 1. Changes in atmospheric thirst, measured in terms of reference evapotranspiration

(mm), from 1980-2020. The largest changes are centered over the Rio Grande region of the
southwestern U.S. Credit: Desert Research Institute.



https://www.nesdis.noaa.gov/
https://www.fisheries.noaa.gov/
https://oceanservice.noaa.gov/
https://www.weather.gov/
https://www.omao.noaa.gov/
https://research.noaa.gov/

Hurricanes Harvey, Maria, and Irma Recovery

Occurred between August and September 2017 causing $2M in damage across 150 stations impacted..
National Hurricane Center websites: Harvey, Irma (185 mph in PR), and Maria (175 mph in USVI).

Rockport, TX

Destroyed Temporary Rebuilt New
New [-295
Jacksonville
Ports

(Port of) Mavaguez, PR (destroyed)

Charlotte Amalie, St. Thomas, USVI Site Destroyed Temporary Station Rebuilt New
Destroyed (swept away)  Temporary at WICO Rebuilt New at Cruise Ship Pier, WICO \



https://www.weather.gov/hgx/hurricaneharvey
https://www.weather.gov/hgx/hurricaneharvey
https://www.weather.gov/mfl/hurricaneirma
https://www.weather.gov/mfl/hurricaneirma
https://www.weather.gov/sju/maria2017
https://www.weather.gov/sju/maria2017
https://tidesandcurrents.noaa.gov/stationhome.html?id=8720357

