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CO-OPS Impact

Grow the Blue Economy
e Each year, commercial mariners move 2.3 billion short tons of goods
through U.S. waterways — contributing $397 Billion to the U.S. GDP
e These mariners rely daily on NOAA’s network of real-time sensors to
provide accurate navigation data and help ensure successful deliveries
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Ensure Safe Navigation
e Since its inception in 1991, NOAA’s PORTS® Program has contributed to a
33% reduction in maritime accidents and 59% reduction in groundings

Protect Coastal Communities
e 40% of the Nation’s population lives within 100 miles of the coast.
e CO-OPS delivers 10+ products designed to help these regions face their
unique threats, from hurricanes and tsunamis to high tide flooding

Invest In Innovation
e CO-OPS is consistently innovating — we regularly test/install cutting-edge
equipment/infrastructure and research/develop new products and models to
ensure our systems stay resilient, robust, and cost-effective



Tidal datums: theory and importance

TIDAL DATUMS e A tidal datum is a standard
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e Basis for establishing land/sea
‘ boundaries, safe navigation
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Tidal Analysis Datum Calculator (TADC) overview

https://access.co-ops.nos.noaa.gov/datumcalc/

co-ops Tidal Analysis Datum Calculator
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TADC computes tidal datums froma | —t
user-input water level time series e
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https://access.co-ops.nos.noaa.gov/datumcalc/

TADC v1.0 — v2.0

Original version of TADC needed improvement

Two-week “Innovation Sprint” completed to modernize to TADC v2.0
(35 PRs completed to resolve 10 issues)

1. Architected as a one-off command line tool, not easily integrated into
automated workflows

2. Minimal error handling/logging, not robust to some common data issues

3. Not optimized for speed
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Issue: TADC architected as a one-off command line tool,
not easily integrated into automated workflows

— Codebase re-architected to be a Python library

Old workflow:

1. Save data as .csv
2. Modify config.cfg

#file name (directory + nam
fname = Example.csv

#choose a control station o1

#If there is no control sta

control station = 8665530

3. Runthe TADC (CL)
4. Examine output in SDC.out

To do this for many points in a Python workflow
required writing wrappers to write/parse config.cfg
and SDC.out and using subprocess to run SDC.py

New (Python) workflow:

import tadc

out = tadc.run(fname='data/test timeseries simple.csy
Subordinate Lat=30,
Subordinate Lon=-79)

out .datums

{"HWL': 1.50
693, 'MLW': -0
53589453, 'LWI

New (CL) workflow:
1. Save data as .csv
2. Run the TADC

>python -m tadc.run ——fname file.csv ——Subordinate_Lat 30 ——Subordinate_Lon -79

3. Examine output in tadc.out
(optional)
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Issue: Minimal error handling/logging, not robust to some
common data considerations

— QA/QC steps added, exception handling and logging improved

Time series with uneven temporal spacing

Old behavior New behavior

Some output followed by unspecific breaking error

www.tidesandcurrents.noaa.gov
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Issue: Minimal error handling/logging, not robust to some
common data considerations

— QA/QC steps added, exception handling and logging improved

Only data around high tides
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- Silent failure with message in log v
= SDC.out % BI . .
1 Run Time: 2025-11-14 18:59:14 Warnings and breaking errors

2 Using test_timeseries_onlyhighs.csv
3 744 data points loaded.

Interval: 00:00

605 missing data points

Dataset trimmed to longest continuous segment.

New Start: 2022-10-02 21:00:00
New End: 022-10-03 02:00:00
10 *¥*Error*** Not enough data for analysis. 2 weeks minimum
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Issue: TADC not optimized for speed

— Manual line-by-line file reading, while loops replaced with pandas

— Plot generation made optional, default False

For an 11-year hourly CORA timeseries, run on a local laptop:

Old New

150 seconds 30 seconds
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New features: Inundation, daily max/min analyses

tadc
out = tadc.run (fname="

Subordinate Lat=30,

subordinate Lon=-79)

ia = out.inundation analysis(threshold=0.1, threshold datum=

la.plot ()
Inundation History for Beaufort_lyear.csv Maximum Elevation vs. Duration of Inundation for Beaufort_lyear.csv
Threshold = 0.4 Meters above MHHW Threshold = 0.4 Meters above MHHW
Time range = 2025-06-01 to 2026-04-28 Time range = 2025-06-01 to 2026-04-28
Results: 59 Inundations. Total Duration = 67.32 hours (0.85%) Results: 59 Inundations. Total Duration = 67.32 hours (0.85%)
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New features: Inundation, daily max/min analyses

Hours in 1983 exceeding NOS Minor flood threshold
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90,000 CORA shoreline nodes with datums included.

*Stay tuned for CORA project update on Thursday at 1110
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New features: Inundation, daily max/min analyses

tadc
tadc.run(fname="'data/test t
Subordinate Lat=30,
Subordinate Lon=-79)
= out.daily max analysis(datum='M

u dma.percentile (98)
u
0.3014171¢
dma.plot ()
Daily Maximum Water Levels for Beaufort_lyear.csv
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Coming soon: Datum epoch flexibility

— Adding option to compute your datums relative to the new NTDE

National Tidal Datum Epoch (NTDE) Update

The NTDE is a common water level reference system used by NOAA to collect water level
observations and calculate tidal datums.

TIDAL DATUMS

HIGHEST OBSERVED
Epoch - 19-year period & MEAN HIGHER HIGH WATER

MEAN HIGH WATER

Changing - Updated every 20-25
years

MEAN SEA LEVEL

Instrumental - ensures safe v
navigation - ‘

MEAN LOW WATER

Update - NTDE release date =
expected in 2029 B o et T
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For more information, please contact Tide.Predictions@noaa.gov
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co-ops Tidal Analysis Datum Calculator

TADC web-application

https://access.co-ops.nos.noaa.gov/datumcalc/ Seecta WaterLve aa e 0 Upiad

ma separated value (.csv). Layout

of each line: date / time, water level

15-minute, e

ill be done automatically at a detected interval which can be
L] - - -
A web-application GUI is available
Coordinates of Your Station Time Zone Data Units
Lat Lon GMT v Meters v

e GUI for single-file computations

e All code updates integrated into the GUI

¥ Interactive Map to Locate Control Stations

Include Monthly Plots @no OYes

e Can view, download results

Optional Analysis

Compute Inundation Frequency & Duration

e No coding required! e

es high water

Output Daily Maximum Water Level Values @ No Yes relativeto = MHHW v
— Includes the maximum daily water levels in output data relative to selected datum

Output Daily Minimum Water Level Values @No OYes relativeto = MHHW v

— Includes the manimum daily water levels in output data rela lected datum

Calculate Datums
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https://access.co-ops.nos.noaa.gov/datumcalc/

Thank you!

Breakout Session this afternoon: Addressing Tidal Datum Computation Needs (#3)

e More background/info on tidal datums
e TADC demos
e Discussion and feedback

e TADC code repo:
https://github.com/NOAA-CO-OPS/CO-0OPS-Tidal-Analysis-Datum-Calculator

e TADC web-application:
https://access.co-ops.nos.noaa.gov/datumecalc/ E AT
.-r:.'|1_.

matthew.conlin@noaa.qgov
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