
1.​ Leads: Matt Conlin, NOAA; Connor Lewis-Smith, NOAA; Paul Fanelli, NOAA 

2.​ Session Description and Materials: 

○​ This breakout session aims to provide technical assistance on tidal datums to the 
RAs, addressing any questions or lack of clear understanding on the topic. Also 
demonstrate a tool they can utilize to compute tidal datums for their stations. The 
agenda includes a Datums 101 presentation, a demonstration of the updated Tidal 
Analysis Datum Calculator (TADC) Web-App and Python tool, and a dedicated Q&A 
session with technical experts. 

3.​ Presentations/Discussion/Notes:   

Datums 101 - Connor Lewis-Smith and David Wolcott – slides 
○​ Connor Lewis-Smith provided an overview of station datums and the importance of 

maintaining a defined reference point for water level observations. 
○​ A station datum was described as a defined offset from a known reference point specific to a 

station, allowing water level data to be referenced consistently over time. 
○​ Discussion focused on the distinction between raw sensor measurements and measurements 

tied to a fixed reference point. 
○​ Participants discussed the importance of maintaining the offset between the sensor and the 

reference point to preserve data continuity. 
○​ A fixed reference point is required for realignment and long-term monitoring applications. 
○​ GPS observations can be used, but they must be connected to the sensor through a 

documented reference point. 
○​ NOAA monitors benchmark movement and investigates benchmarks that move more than 6 

mm. 
○​ Participants discussed the use of ellipsoidal reference systems and noted that while an 

ellipsoid can be used as a station datum, a connection to land is needed for long-term 
monitoring and applications related to flooding and coastal change. 

○​ A stable reference point on land combined with GPS measurements and sensor offsets was 
identified as a preferred approach. 

○​ Participants noted that some partner-operated stations do not establish land-based 
benchmarks, which may be acceptable for some applications such as determining low tide 
timing, but limits long-term monitoring capabilities. 

○​ Discussion emphasized that the appropriate datum approach depends on the intended 
application and that connecting observations to land becomes increasingly important when 
monitoring changes over time. 

○​ Longer observation periods generally improve accuracy for long-term monitoring 
applications. 

​ Tidal Analysis Datum Calculator (TADC) Demonstration - Paul Fanelli - slides 
○​ Paul Fanelli demonstrated the Tidal Analysis Datum Calculator (TADC) web application and 

Python tool. 

https://drive.google.com/file/d/1BeVWTcE1xc39_-MJL4hGarUwRaMWCkWO/view?usp=sharing
https://drive.google.com/file/d/1jUL3y3oNhaHn8A-C6u72CYV8Q75N32Ur/view?usp=sharing


○​ Users are encouraged to perform datum analysis after approximately 30 days of data 
collection, with longer periods generally providing more accurate results. 

○​ Input files require a time series column and a water level column, with attention paid to 
units and formatting. 

○​ Users can upload files, enter station coordinates, select units and time zones, and identify 
control stations through station IDs or dropdown menus. 

○​ The application provides recommended control stations based on station location. 
○​ Available analyses include monthly plots, inundation analyses, daily maximum and 

minimum water levels, frequency plots, and detailed results reports. 
○​ During the demonstration, an inundation threshold relative to MHHW was used and multiple 

analyses were run simultaneously. 
○​ Results include summary plots, detailed outputs, warnings, and downloadable CSV files, 

including resampled datasets. 
○​ The application does not fill data gaps greater than three hours and provides warnings when 

the full data period cannot be analyzed. 
○​ Monthly plots can be used to identify spikes or anomalies that may require editing. 
○​ Future enhancements include harmonic analysis and tidal prediction capabilities. 
○​ The web application is publicly accessible and users were encouraged to test the tool and 

report issues through GitHub. 
○​ The Python library can be integrated into automated workflows and other software systems; 

NERACOOS was cited as an example of this approach. 
○​ The web and Python code bases were reported to be synchronized as of the previous week. 
○​ NOAA plans additional outreach regarding updates and tool capabilities. 

​ Discussion and Q&A 

○​ Participants discussed uncertainty associated with data gaps and interpolation when 
calculating tidal datums. 

○​ The tool will not interpolate across large gaps, and longer gaps introduce additional 
uncertainty into analyses. 

○​ Participants discussed uncertainty ranges for Tier B stations and the tradeoffs between 
interpolation and preserving observed data. 

○​ The group noted that longer data records generally improve confidence in computed tidal 
datums and that datums can be recalculated as additional observations become available. 

○​ Discussion highlighted the importance of considering the intended application when 
determining acceptable uncertainty levels and update frequencies. 

○​ Participants noted that TADC can also be used to extract water level peaks from sensor data. 
○​ Long-term goals for TADC include providing an external processing suite with capabilities 

similar to CO-OPS products and workflows. 
○​ Additional discussion focused on why station datums must remain tied to benchmarks and 

reference points, particularly when sensors are replaced, moved, or maintenance activities 
occur. 

○​ Participants discussed methods for maintaining continuity when stations use multiple 



sensors or transition between sensors. 
○​ Participants expressed interest in having a list of technical contacts available for Regional 

Associations seeking assistance with tidal datum questions. 
○​ Action Item: Connor Lewis-Smith will provide a list of contacts for Regional Associations 

seeking technical assistance with tidal datum and datum computation questions. 

 


