Sea Level Calculator

coast.noaa.gov/sealevelcalculator

NOAA Center for Operational Oceanographic Products and
Services and NOAA Office for Coastal Management


http://coast.noaa.gov/sealevelcalculator

Sea Level Calculator

Goals

® Provide useful and actionable information on

how sea level and flood frequency are @D
changing over time and on the ground S?_a Level Calculator

changed

® Integrate numerous water level data sets to
provide streamlined access to NOAA’s Water
Level Data

Primary Audience

e Stormwater, floodplain, and emergency
managers; land use planners; public works;
and engineers and more!
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Co-development with CO-OPS

e NOAA Center for Operational
Oceanographic Products and
Services (CO-OPS)

® CO-OPSis the operational and
authoritative source for NOAA’s
coastal water level data

e Integrated OCM and CO-OPS team

https://tidesandcurrents.noaa.gov
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Service Delivery

Gathering Input % gag
e Coastal Inundation Needs Assessment Evaluate maa
® 6 use cases developed from detailed interviews - \ /

with 14 diverse stakeholders
e 2 design review workshops with stakeholders to _:?O_-EJ - ¥
gather input on layout, accessibility, and function " = |
e Continued engagement throughout development - NG
Incorporating Needs -

Address

® Allow users to set thresholds appropriate to their
location and management issue

® Provide multiple types of data visualization,
guidance on use
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Example Use Case: Coastal Planner

Examples: Chief Resilience Officer, City Manager, Land Use Planner

“As a Chief Resilience Officer, | need to know how many times flooding has happened over XX timeframe and how much itis
increasing, so | can show the data to city council members to justify funding.”

“As a Land Use Planner, | need to define spatial areas of future flood risk to look at development of new place based policies for
Sustainability planning that mitigates or minimizes flood hazards risk.”

“As a Coastal Planner, | need sea level rise projections and graphics in a report format, so | can develop a climate action plan or state
coastal plan and guide policy. | need to develop a sea level rise strategy. | want a spatial layer data to overlay with our own GIS data. ”

Practical Needs Technical Needs

e Charts/graphs of SLRrrise rates, trajectories, SLR e Provide historical information
projections, number of HTF days, changes in flood e Userentered thresholds (existing NWS
frequency thresholds/NOS thresholds)

e Datatables and reporting capability (similar to SW e Reportout option (customized elements)
assess tool) to “build your own” report out. e Enterintime period (ex. 50 years) to extract

e Linksto relevant references scenarios (most likely).

e Top 10 flood events, how HTF has increased e Links to references/resources

e Needed freeboard amount based on 50 years out most e Wants access to download spatial data to use in

likely scenario (ex. 2-3 FT) their own GIS maps
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More Use Cases

® Generate water levels for a given return period to inform infrastructure design

e Compute water level(s) for a point in time and convert to user-selected datum

Generate a table and a map to illustrate future flooding extents at the next county
commission meeting

Pair historical flood extents with sea level rise scenarios
Determining best location for infrastructure

Prioritizing conservation efforts

Creating community climate action plans

Understanding future flooding risks

Reviewing community investment strategies

Prioritizing flood reduction strategies
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Sea Level Calculator Quick View

Future Sea Levels
M/\

Explore sea level projections.

Learn when high tide flooding M

is expected to become a daily

occurrence. M




Sea Level Calculator Quick View

Changes in
Flood Frequency

Determine if flood frequency has MA
been increasing (or not!) and
how these conditions may MA

change in the future.




Sea Level Calculator Quick View
Extreme Water Levels

View past extreme water level
(Top 10) events and exceedance
probability levels and how these

may change over time using AM

different sea level rise scenarios.
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Sea Level Calculator Quick View

Observed Sea

Level Trends 0 0

Explore historical water levels and
estimated levels for 2050. Compare

trends. See how vertical land motion
contributes to the equation.
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Sea Level Calculator Quick View
Seasonal Variation

See the ten most extreme flood
events; determine which months
your community is most likely to

experience flooding.




Sea Level Calculator

Explore how sea levels and coastal flooding have changed in
frequency and magnitude for your chosen location. Use the latest sea
level scenario projections to plan for the future.

\\/Q Search for a location
-

The data, maps, and information provided should be used only as a screening-level tool for
management decisions and are provided “as is,” without warranty to their performance,
merchantable state, or fitness for any particular purpose. The entire risk associated with the
results and performance of these data is assumed by the user. This tool should be used strictlyas a
planning reference tool and not used for navigation, permitting, or other legal purposes.

Scroll to Explore
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( Q, Search for a location
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Future Sea Levels Changes in Flood Frequency

Watch Video - Watch Video -

,\1,\ 00l

Extreme Water Levels Observed Sea Level Trends

Watch Video > Watch Video -

€N

AANAAN

Seasonal Variation

Watch Video =




o] 23 coast.noaa.gov/s

( Q, Search for a location

Gridded Data Access Data

Sea Level Rise N2 S f
ea Level Rise Scenario: Calculator Data—>

Real-time Data—>

Interagency Collaboration

i an interagency v nce platform - sealevel.globalchange.gov
Global and Regional Sea Level Rise Scenarios for the United States: Updated Mean Projections and Extreme Water Level
Probabilities Along U.S. Coastlines (the 2022 Sea Level Rise Te )l Report




( Q, Search for a location

Frequently Asked Questions

Is there a glossary of terms and definitions to reference?

Why is this called a calculator?

Where does the data come from?

Can |l use the Sea Level Calculator to project future sea level rise?

How can | report a problem or bug?




Enter location

Sea Level Calculator

Explore how sea levels and coastal flooding have changed in
frequency and magnitude for your chosen location. Use the latest sea
level scenario projections to plan for the future.

Q Beaufor X

| |
The data, ma‘ Beaufort, NC l Hevel tool for
man: ‘ “ Fﬁorrmmce.
merchantable iated with the
results and pedd 3 Y |used strictlyasa
planning rel‘ bl purposes.

Scroll to Explore
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A\)ailable Data Locations near 34.717°N, 76.671°W

Newport

Morehead City

)

Swansboro

Legend

All Quick Views Available
¢ Limited Quick Views Available

85 Gridon




Zoom out - See system of tide gages and grid turns on

@ Available Data Locations near 34.690°N, 78.069°W

Greensbora

High Point

Raleigh

Charlotte

Columbia

85 GridOn

T7:38 AM

pe) Type here to search 1) - ~BEe 5/1/2025




@ A\)ailablé Data Locations near Beaufort, NC

e Beaufort has
5 quick views
® see period of

58 Gridon : -

748 AM

L Type here to search i AW ons B
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Future Sea Levels Changes in Flood Frequency Extreme Water Levels Observed Sea Level Trends Seasonal Variation




Future Sea Levels for Beaufort, NC

& Future Sea Levels for Beaufort, NC Q Ouick Views (2 Video
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Changes in Flood Frequency

@ Chahges in Flood Frequency for Beaufort, NC
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@ Exiréme Wéter Levels for Beaufort, NC
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Observed sea level trends and how those are projected to change

g Observed Sea Level Trends for Beaufort, NC
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Seasonal Variations - how flooding fluctuates throughout the year

Seasonal Variation for Beaufort, NC a m oo B X °
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Quick
Reference

NOAA’S SEA LEVEL CALCULATOR
PUTTING 'I;HIS TOOL TO GOOD USE

The powerful calculator delivers comprehensive local sea level data, visuals, and projections. Decades
of observational data, combined with advanced modeling techniques, make this all-inclusive approach
possible.
Notable factors are the holistic information this technical tool contains and the way the information is
provided. The “Quick Views,” listed below, let users explore various sea level change components in one
convenient platform. Quick Views provide essential i ion for ing many decisi king
processes, examples of which are provided in this document.

1.Future Sea Levels

2.Changes in Flood Frequency

3.Extreme Water Levels

4.0bserved Sea Level Trends

5.Seasonal Variation

QUICK VIEW: FUTURE SEA LEVELS

Customize thresholds and datums, visualize i ion, and compare ion-based traj ies with
model-based projections. All of this is made possible through the tool’s interactive graphs, tables, and
maps, and the foundational data obtained from the 2022 Interagency Sea Level Rise Technical Report.

How You Can Use It
. Officer: when critical

will be crossed to justify resilience funding.

+ Civil Engineer: Utilize scenarios to calculate freeboard heights for infrastructure projects, refine
elevation requi andi ized datums to align with various project needs.

Natural Resource Manager: Use decadal projections to prioritize habitat conservation and restoration
efforts.

« Engagement Professional: Craft educational materials using the tool’s visuals; draw on videos and
descriptions within the tool to explain complex data.

QUICK VIEW: CHANGES IN FLOOD FREQUENCY

Combine historical flooding data with future projections to illustrate how minor, moderate, and major
flood events will evolve under various sea level rise scenarios. Input custom flooding day thresholds and
visualize how these compare to projected conditions.

How You Can Use It
« City Manager: Use projected flood frequencies to illustrate funding needs for drainage improvements,
including adding backflow preventers, pumps, or bioswales.
« Floodplain Manager: Combine historical flooding data and future projections to recommend zoning
changes and secure funding for flood control infrastructure.
« Public Works Manager: Prioritize drainage improvements based on decadal flood frequency
projections to address high-risk areas.

SEA LEVEL CALCULATOR
coast.noaa.gov/di level-calculator.htm!

MOAA Ceste o Operatons Oceamographi Podcts and Senvices.
NOMA e fe oustal Managesnest

QUICK VIEW: EXTREME WATER LEVELS
Access probabilities for extreme water levels, including projections developed using the various
user-selected sea level rise scenarios. Review top historical flood events and compare them to future
probabilities.
How You Can Use It
« Structural Engineer: Use extreme water level probabilities to set safe building elevations to prepare
structures for current and future flooding.

« Emergency Manager: Review historical flood events to assess emergency services needed and use
future ilities to plan updated and ion routes.

« Planners and Public Works Managers: Plan for high-risk events by comparing historical context to
future flood probabilities and allocating resources effectively.

QUICK VIEW: DBSERVED SEA LEVEL TRENDS
Examine historical séa level trends with tide gauge and satellite data. Explore regional extrapolations
to project future conditions. See how rates of rise have evolved over time, helping ground community
planning in a historical context.
How You Can Use It
« Land Use Planner: Influence zoning policies by demonstrating historical sea level change and
potential future acceleration.
« Engineer: Fine-tune elevation requirements for developments by assessing local trends against
regional and global data.
. Build
justify planning priorities.

trust by using local sea level trends to explain risks and

QUICK VIEW: SEASONAL VARIATION
Anticipate risk periods and plan for infrastructure maintenance, road closings, and public safety
measures by using the monthly flooding and extreme events data.
How You Can Use It

+ Natural Resource Manager: Plan seasonal trail closures and maintenance schedules to protect
habitats during high-risk periods.
Public Works
issues.

ger: Schedule mai i to address recurring seasonal flooding

Floodplain Manager: Educate residents and local governments about seasonal flood risks to
improve preparedness efforts.

SEA LEVEL CALCULATOR

coast.noaa.gov/digitalcoast/tools/sea-level-calculator.html

NOAA OFFICE FOR COASTAL MANAGEMENT
NOAA PRO SERVICES

coast.noaa.gov/data/digitalcoast/pdf/slc-uses.pdf



https://coast.noaa.gov/data/digitalcoast/pdf/slc-uses.pdf

Up Next...

Updated text and tool tips
Provides entry into the tool via map-focused screen, with user help modal.
Updated User Settings location (moved to the top of the quick views) for better usability.
New Menu button which includes learning resources, frequently asked questions, access to
data, and a glossary.
* Updated tool tips on charts and graphs, linked tool tips and added units.
* Ability to download all data for a quick view as a tabbed excel file.
* Integrated USGS elevation grid into the map to allow a user to view land elevations and set a
point based customized threshold.
* Improved extreme water levels quick view for smoother transition from historical to
projected water levels.
» Added station observation extrapolations in addition to regional extrapolations and ability
to compare the two.
* Added subject matter expert-led deep dive videos for each Quick View.
* Improved map legends including adding user selected threshold and which map layer is being
displayed.
* Fully automated the source station data generation, so that the application can be updated
automatically when new stations and data sources are available.
@- Implemented a more mobile friendly design
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Sea Level Calculator

coast.noaa.gov/digitalcoast/tools/sea-level-calculator.html

Southeast and Caribbean Geospatial Coordinator Matt.Pendleton@noaa.gov
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