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Building a National Water Level Capacity Through Through Partnerships

Vision:  A national strategy for making water level data available for multiple uses. Build this strategy with partners and utilize the the foundational  NOAA  Center for Operational Oceanographic Products and Services (CO-OPS)  National Water Level Observing Network (NWLON) which:
· Defines the vertical reference frame for tidal datums;
· Enhances understanding of long-term sea level change;
· Promotes safe maritime transportation;
· Is leveraged to enhance, grow and improve local/regional water level observations collected by partners primarily for storm surge monitoring and sea level rise planning purposes and encourage wider use of those observations at the local, regional, and national levels.  

The Integrated Ocean Observing System (IOOS®) Regional Associations (RAs) have local knowledge, expertise and interest in establishing or leveraging observing systems to meet local needs.  Therefore, we want to work together to build a national to local capacity.

Challenges Facing National Water Level Objectives: 	Comment by jroverbeck: Maritime travel routes are opening up within regions that have not previously been accessible and where NWLON network gaps are extensive. Standardized equipment may not perform well in these environments. Accessibility to sites is limited in these environments.	Comment by Microsoft Office User: I think this “challenge” should be added to the list here, as it applies to the Great Lakes as well as Alaska…and probably parts of the Gulf of Maine. (Carol)
(1) Funding: The NWLON network is about two thirds complete, but CO-OPS does not have the funding to complete the network, and is therefore looking for partners to fill those gaps.  Gaps exist primarily in areas where marine transportation is not a major driver, leaving coastal communities without foundational information for resilience. 
(2) 
(3) Infrastructural support: CO-OPS has seen a growth in requests for assistance at the municipal level for gauge installation and data management, but even when the entity has had resources NOAA has been increasingly unable to support because we do not have the human capital or data management infrastructure.   
(4) Environmental Conditions: Maritime travel routes are opening up within regions that have not previously been accessible and where NWLON network gaps are extensive. However, standardized water level instrumentation may not perform well in many of these environments, driving the need for variant and new technologies to meet water level needs in these regions (e.g., areas that become ice bound). 
(5) Accessibility: Access is often geographically limiting in the regions where many of the new maritime travel routes are being established and therefore lack essential water level observations.
(6) External to NOAA, at the Federal and non-Federal level, there are water level stations that have been deployed whose accuracy requirements and capabilities are not well understood.  While these data may not support NWLON gaps or standards, they have value for other applications (e.g., providing spatial and temporal water level information necessary for storm surge modelling activities).


End State National Water Level Capacity Goal: 
· NWLON network is complete and IOOS Regional water level data is standardized and available either by NWLON or via IOOS open source web services. 
· CO-OPS provides comprehensive water level information nationwide, with mature partnerships to incorporate non-NOAA (including NWLON as well as non-NWLON) tide gauges, to meet Federal Agencies’ missions and mandates and make that information available for use by State, Local, Tribal governments, academia and the public.  
· The U.S. IOOS Program Office and Regional AssociationsRAs are recognized partners in this effort.  This does not supplant the need for other Federal agencies,  IOOS RAs or state agencies to also make water level information available.

Goals for Cooperative Efforts Between CO-Ops and U.S. IOOSs: Build the network of people, systems and IT infrastructure that supports the use of water level data to: 
(1) fill NWLON gaps, 
(2) make data from all qualified water level gauges and measurement sources available to the public, and 	Comment by Microsoft Office User: i.e. Lidar is not a gauge, but will provide valuable information on water levels…I used qualified, as even the non-NWLON sourced data can be useful but should carry a quality code with it….(Carol)
(3) use theseis data to develop products that support a wide range of users from (e.g., coastal communities, maritime   transportation, forecasting entities and disaster response to planning.response organizations).   

Purpose of this paper: Document CO-OPS’ and the U.S. IOOS® Program Office’s intent for to buil a National water level capacity by working together with partners to realize these goals.   

So What: The need for water level information is increasing and the time is now to put in place a water level the network to that will capitalize on everyone’s efforts.  We have deeper draft ships, new shipping lanes, and greater demand for understanding information about localized surge, nuisance flooding, and long long-term sea levels trends.  As storms approach, regional/national tools like the coastal inundation dashboard and national media need will require access to a denser network of water level information oand reliablef data coverage they can trust.   Local towns, counties, and states also need comprehensive information for sea level rise planning/mitigation.     

Background: CO-OPS has the mission to provide water level information and products.  The U.S. IOOS Program office has the mission to provide data, management and communication services for the United States and leads the network of IOOS RAs.  The IOOS RAs in turn provide observations (including water level), data management, products, services and outreach at the State, local and Ttribal government level, and also for the academica and private industry sectors.  Other Federal aAgencies (e.g.,) United States Geological Survey (USGS) and U.S. Army Corp of Engineers (USACE), National Park Service (NPS)) contribute to and take advantage of CO-OPS and IOOS RAs water level information.  State and local municipal water level programs have also been developed to further meet  specific localizedized needsrequirements. Most non-Federal water level providers share data with the IOOS RAs for serving on regional data portals.  

Water Level Needs

CO-OPS provides water level information for the following NOAA missions, and requires the highest accuracy technologies to achieve these data needs (Table 1).:

Table 1. CO-Ops data mission and requirments.
	Mission Data Needs
	Accuracy Requirement
	Temporal Reporting Time Requirements

	Tidea and Water Level Datums, Tide Predictions
	NWLON 
	Post processed data

	Sea Level Trends, Climate Change, & Satellite Altimetry Calibration 
	NWLON
	Post processed data

	Marine Transportation safety and efficiency (including spill response) – PORTS®
	NWLON
	Real-Time data

	Operational Hydrodynamic Models & Forecasts/ Total Water Prediction/ Unified Modeling
	NWLON
	Real-Time data and Post pProcessed data

	Nautical Charts; Hydro Survey/Shoreline Mapping
	Less than NWLON
	Real-Ttime and Post processed data

	NWS Tsunami Warnings and Post-incident Research
	Less than NWLON
	Real-Time and Ppost  processed data

	Coastal Inundation: Support to emergency managers, NWS storm surge and nuisance flooding forecasts, risk assessment and preparedness
	Less than NWLON
	Real-Time data and Post p-processed data

	Habitat Restoration, Coastal Resource Management, Coastal Engineering 
	Less than NWLON 
	Post pProcessed data 



NOTE: This table states what NWLON is used for in terms of Mission Data Needs. Need to define what NWLON accuracy requirement means here… i.e. cm? m? (or rank score with NWLON being 5, and a yard stick being 1???). 


What’s in it for NOAA?
· Good stewardship of public resources
· Improved water level related products and services
· Increased water level monitoring capacity
· Increased water level observational data density contributing well-defined, qualified data for variable applications, augmenting the NOAA CO-Ops mission without expanding costs at lower costs
· Technical transfer of specialized expertise to grow future workforce (How?)
· Cross line office integration with NOAA total water and drought information system (HOW IS THIS ACHIEVED IN THIS EFFORT)
· Local and Regional data management infrastructure lessens the burden on the federal data management backbone (State why…not totally clear…)

What’s in it for our Partners?
· Increased access to water level data beyond their own network(s)
· Increased use and value of their data by different constituencies, such as national media, via CO-OPS data portals. For example, The Weather Channel pulls data directly from the CO-OPS website, which is viewed as an authoritative source.
· Regions are creditedCredit to the Regions for with contributing to the Federal data management backbone. 
· Ability to simultaneously compare data with long term NWLON gauges thereby reducing the uncertainty of Partner data products.
· Predictable and transparent NOAA legal and engineering requirements and standards
· Recognized as meeting the various NOAA standards required for each mission goal and 
· Iincluded in NOAA’s water level data holdings

Current Situation:  
· To contribute to the NWLON network a gauge needs (a) to meet NOAA specified accuracy/standards and (b) fill a defined gap (NOAA Tech Manual 0048)	Comment by jroverbeck: Provide link to this document, does it cover both gaps and accuracy standards?
· NWLON: CO-OPS operates 210 stations and identified 114 gaps.  3 of the gaps may be filled in the future by existing tide gauges deployed in PORTS; 17 gaps are being filled by partner gauges
· CO-OPS is looking to fill NWLON gaps using partner data – either Federal or Non-Federal
· For Example: CO-OPS operates continuous tide gauge stations, in addition to NWLON, at approximately 30 PORTS tide stations, 30 TCOON stations, and approximately 30 other partner supported tide stations for marine transportation and resilience applications.  
· CO-OPS desires working with the IOOS RAs, and the IOOS RA infrastructure, because they provide unique access to non-Federal observing systems and resources and provide data management capabilities.
· Data Management: 
· CO-OPS provides data in a variety of formats (JSON, XML and CSV) via CO-OPS Data API and web services such as AXIS, IOOS-DIF-SOS, as well as netCDF format via THREDDS server.  Data in SHEF/CREX is provided directly to NWS for dissemination on the Global Telecommunications System. 
· IOOS RA portals provide access to regional data, using the IOOS Sensor Observation Service, THREDDS servers and ERDDAP servers.  These data are discoverable through the IOOS catalog
· For non-PORTS applications, CO-OPS requires reimbursement from other Federal partners and non-Federal partners to ingest and display their tide gauge data due to budget and capacity constraints.  The services provided include quality control and data processing to derive other downstream products such as tidal datums, harmonic constituents, predictions, etc.  
· CO-OPS has made processing algorithms/tools web based (WALI) so partners can process the data themselves free of charge, (as long as the data meet NOAA specifications).
· The incentive for partners to reimburse CO-OPS is that by following established standards their users have confidence in the data and its derived products.  

Getting to the Goal:

Goal 1: Fill NWLON gaps

· CO-OPS will engage with the IOOS RAs to identify and get access to non-Federal water level data that may be filling an NWLON gap need. When cases of non-Federal water level data are discovered outside of the IOOS RA structure by either organization a discussion on how best to ingest that data will take place
· [bookmark: _GoBack]CO-OPS will engage with other Federal agencies to identify gauge locations that can fill an NWLON gap
· When CO-OPS identifies a gauge location that they believe is a candidate for contribution to NWLON, CO-OPS will engage the appropriate entity to determine technical assistance and potential resources needed

Goal 2 &3: Make data from all water level gauges available to the public and use this data to develop products that support a wide range of users from maritime transportation, disaster response to planning. 

· CO-OPS and the IOOS Program Office will work together to set up the IT infrastructure and data management services to expand CO-OPS existing capability to ingest and provide access to water level data
· The IOOS RAs portal and IOOS catalog will continue developing the real-time access to water level data, in concert with CO-OPS’ efforts.
· CO-OPS will continue bi-lateral engagement with USGS, USACE, NPS and other Federal partners on the provision of gauges and technical services. 	Comment by jroverbeck: Are they open to non-federal?
· CO-OPS and IOOS Program office will explore with IOOS RAs the provision of gauges, technical services, data management (bringing data and metadata in, doing some quality control, data processing) and disseminating data.   
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