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OpenGIS Project Document 11-105: 
Activity Plan for an OGC Interoperability Experiment

Title:
Hydrologic Forecasting Interoperability Experiment 1
Abbreviation: Forecasting_IE1
Summary

This interoperability experiment will advance the development of WaterML 2.0 and test its use in a forecasting context with various OGC service standards (SOS, SES, WFS, WMS and WCS). It will also contribute to a co-operation with the Met-Ocean domain working group. Where relevant to the forecasting context, it will contribute to the development and evaluation of a hydrology domain feature model and vocabularies, which are essential for interoperability in the hydrology domain, although these are not the main focus for the IE. 

The use of O&M compliant WaterML 2.0 and OGC web services for data exchange is foreseen to improve real time operations between mutually dependent organizations by allowing easier access of frequently changing time series data. The ultimate use of the exposed data will depend on the context of participating organizations and their driving requirements. We expect the IE will result in further development of WaterML 2.0 and profiling of SOS to accommodate various time dimensions of a forecast as well as the ensemble capabilities. This may include a schema, example instances, and documentation describing the schema, a usage profile and best practice documents. It will also result in a documented evaluation of the compatibility of WaterML 2.0 with OGC services, which can feed back to OGC. In particular, the IE will implement and test WaterML 2.0 and OGC services within a real time forecasting context, addressing the time and ensemble dimensions of a forecast as well as the ability of the services to facilitate incremental data updates and notifications to trigger data exchange. capabilities. 

This hydrologic forecasting IE will build on the work conducted in the Surface Water IE by adding the real time forecast context. We expect that the project will discover issues related to the forecast and ensemble dimension of the information model and the usage of event services for incremental data updates. New and upgraded web services amongst participants are also expected, increasing the overall availability of water data and the interoperability of water information systems. Development of client applications is a secondary concern; the focus of work is testing information models and service delivery mechanisms. 
There have been some discussions toward the establishment of a joint experiment with the Met-Ocean DWG to include the incorporation of weather forecasts and ensembles.  However this has not let to a mature plan at this time.  We intend to continue this discourse and revisit a joint experiment in the future, perhaps as a follow-up activity to this Forecasting IE. 
INITIATOR ORGANIZATIONS

The WMO is supporting the Interoperability Experiment within the scope of the existing MoU between OGC and WMO.

The OGC members that are acting as initiators of the Interoperability Experiment are:

· US National Weather Service (NOAA/NWS)

· Deltares USA Inc

· US Geological Survey (USGS)

· Commonwealth Scientific and Industrial Research Organisation (CSIRO)

· KISTERS Environmental and Resource Management Software Solutions (KISTERS, DE)
Contact information for these organizations is contained in an Annex.

Participant ORGANIZATIONS

The following organizations will be participating in the IE. 

Other organizations and their contributions, as they come on-stream, will be updated in the OGC Web Portal project: http://portal.opengeospatial.org/index.php?m=projects&a=view&project_id=301&tab=0
DESCRIPTION

Objectives
The aim of this IE is:

(1)
Extend and complement the work already underway in the Groundwater and Surfacewater IEs, with the goal of advancing the development of WaterML 2.0 to the sub domain of hydrologic forecasting

(2)
Test compatibility of WaterML 2.0 with modified and new services by NOAA/NWS, and USGS by implementation of the OGC SOS, SES, WFS, WMS standards;

(3)
Test compatibility of WaterML 2.0 for use with hydrological forecasting systems.

(4)
Establish a limited surface water feature model and vocabularies suitable for the provision of surface water forecast data using WaterML 2.0.

(5)
The data will be served by all participants using WaterML 2.0 and OGC services (SOS, SES, WFS, WMS).

(6)
Optional:  Test compatibility of O&M based weather forecast information model for use with hydrological forecasting systems.

Background

Members of the OGC Hydrology Domain Working Group are developing WaterML 2.0. WaterML 2.0 will be a data transfer format to be used in conjunction with OGC standards (e.g. Sensor Observation Service [SOS]), and other services, for the transmission of a broad suite of water information. Development of WaterML 2.0 is supported through the Groundwater Interoperability Experiment 1, which focused on aspects relevant in a groundwater context (many wells, sparse time series records) and the Surfacewater Interoperability Experiment focusing on aspects relevant in a surface water context (fewer locations, long time series). However, WaterML 2.0 is also envisioned to facilitate the hydrologic forecasting which puts specific requirements on the temporal and ensemble dimension of the information to be exchanged as well as the real time operational context in which the information exchange takes place. To make further advances and to expand the work into other areas of the domain, we propose this third Interoperability Experiment [IE], focusing on forecasting aspects. 
Use Cases

The workplan of the IE is developed around two use cases.
OF1: Hydrologic Operational Forecasting Use Case
The aim of this use case is to provide hydrologic forecasts services that allow uses to discover new forecasts and download data. This use case is a follow up of Surfacewater_IE-UC2 where the hydrologic forecasting system acts as a client to download time series data for its hydrologic forecast process via WaterML encoded OGC services. Users will be notified of new forecasts and discover surface water data via web map clients and then can visualize the time-series via web charts. Once the data has been inspected and the user is satisfied that the data is of interest, the user will download the data in an appropriate format
Background details:

Hydrologic forecasting is routine work at operational Meteorological and Hydrological Service agencies in order to provide emergency agencies, decision makers and citizens with accurate assessment on hydrological hazards, observed or forecasted. This activity includes automated post-processing and visualization of observations and simulations results at designated forecast points addressing peak to flood, flood duration, flood extent. Actors involved are the producers of the forecast service (forecaster at operational Meteorological and Hydrological Service agencies) and the consumers of the information (emergency decision-makers, citizens).
Primary data sets being exchanged are time series such as in-situ observations at hydro stations (gages, reservoirs) and meteorological stations and forecast products (deterministic time series, ensembles) at forecast points, generated by simulations and statistical processing. Typically the dissemination process for these products requires emergency agency-oriented alerts (of threshold exceedence) and reports. 

Service requirements of the forecasters: 

· Incremental data downloads (new and changed data, including data quality or confidence updates) at known points (in-situ and forecast points)

· Incremental retrieval of spatio-temporal subset updates to be ingested for the forecasting process. 

· Retrieval of available spatio-temporal subsets,

· Discovery of product and service metadata, retrieve spatio-temporal subsets (including time series) to be visualized 

Service requirements of the emergency agencies: 

· Subscription to alerting service based on threshold exceedence. 

· Retrieval of observations and forecast products (including confidence information) at geographically selected points for visualization

OF2 - Hydrologic Infrastructure Operation Use Case: 

This use case will extend the previous use case by its application context. Infrastructure operations by independent agencies depend on hydrologic forecasts, while the (downstream) hydrologic forecasts are affected by infrastructure operation. Within this use case two-way interaction needs to take place involving data sources from in-situ observations as well as computed and projected time series. 
The Use Case will include an implementation for the Mississippi or Great lakes basin involving hydrologic forecasting agencies and reservoir operators.

Background details

Operators of infrastructure such as reservoirs, water supply systems and drainage system require forecast information to plan and operate the structures. However, the flow regime downstream of their infrastructure is affected by the operation. Hence, hydrological forecasting agencies and infrastructure operators need to bi-directional exchange of time series concerning the expected inflows (to reservoirs) and the projected intakes (in water supply systems) and planned releases (of reservoirs) or discharges having an effect on downstream conditions. Actors involved are the forecasters at operational Meteorological and Hydrological Service agencies as well as infrastructure operators, both acting as a data provider and data consumer. 

Primary data sets being exchanged are in-situ observations at hydrologic stations (gages, reservoirs) and meteorological stations, forecast products (deterministic timeseries, ensembles) at forecast points, generated by simulations and statistical processing, and time series of planned intake and releases/discharge. The dissemination process requires operator-oriented alerts (of threshold exceedence) and report, as well as alerts to forecasting agencies of new projections for intakes and releases.
Service requirements of the forecaster are: 
· Incremental data downloads (new and changed data, including data quality or confidence updates) at known points (in-situ, forecast and infrastructure points)

· Incremental retrieval of spatio-temporal subset updates to be ingested for the forecasting process. 

· Retrieval available spatio-temporal subsets for situation awareness,

· Subscription to alerting service based on new data availability (operation projections) or threshold exceedence. 
· Discovery of product and service metadata, retrieve spatio-temporal subsets (including time series) to be visualized 
Service requirements of infrastructure operators: 

· Data downloads (updates, including data quality or confidence) at known points (in-situ, forecast points, infrastructure points) and incremental retrieval of spatio-temporal subset updates to be ingested for the operation planning process. 

· Subscription to alerting service based on new (forecast) data availability or threshold exceedence.

· Retrieval of observations and forecast products (including confidence information) at geographically selected points for visualization and data processing
Experiments

The IE will attempt to address the following experiments, which are centered on each of the aforementioned use cases.

Experiment OF1: Test WaterML 2.0 for hydrologic forecast delivery (deterministic, possibly ensemble foecast) for selected forecast points in the Upper Mississippi or Great Lakes basin in the US. This will include WaterML 2.0 encoded OGC services (SOS, WFS, WMS) for in-situ observations (USGS) as well as WaterML 2.0 encoded OGC services (SOS, SES, possibly WFS and WMS) for forecasts (NOAA/NWS in co-operation with Deltares). NOAA/NWS will be acting both as data consumer and data provider. This experiment may include ingest of gridded weather products of OGC and/or THREDDS services.

Experiment OF2: Test WaterML 2.0 for delivery of deterministic hydrologic forecasts and projected infrastructure operation for selected forecast points and reservoirs in the Upper Mississippi or Great Lakes basin in the US. This will include WaterML 2.0 encoded OGC services (SOS, WFS, WMS) for in-situ observations (USGS) as well as WaterML 2.0 encoded OGC services (SOS, SES, possibly WFS and WMS) for forecasts (NOAA/NWS in co-operation with Deltares) and WaterML 2.0 encoded OGC services (SOS, SES, possibly WFS and WMS) for infrastructure operation projections (USACE). Both NOAA/NWS and the infrastructure operator (USACE) will be acting both as data consumer and data provider. This experiment may include ingest of gridded weather products of OGC and/or THREDDS services.

TECHNICAL APPROACH

The Technical Approach for this Interoperability Experiment focuses on leveraging existing OGC Specifications and, as needed, developing Change Requests for these specifications. The following section describes the Technical Approach in detail.

Experimental Methodology

The IE will test the specifications in real world applications, by implementing source code, setting up services with real time data and use the operational hydrologic forecasting systems of the US-NWS. This effort will support the WaterML 2.0 design team, constituted under the Hydro-DWG, in its ongoing development of WaterML 2.0. Participants in this IE will enlist technology and domain experts from this team as required. The experiences of the participants will be encapsulated in best practice documents and where needed fed back to the various Specification Working Groups via a Request For Change (RFC). 

Attention will be paid towards encoding and delivery of surface water forecast data and metadata, and integration with common surface water forecast vocabularies. 
Participants will meet in person at scheduled OGC meetings or other venues, once or twice a year as required, and will otherwise carry out business electronically via email, teleconferencing, and web-conferencing. 

· Deltares USA Inc (USA)/Deltares (Netherlands): will extend the DelftFEWS operational forecasting system software to provide an WaterML 2.0. encoded SOS client as well as WaterML 2.0. encoded SOS service. When relevant other services (SES, WFS, WMS) will be implemented as needed. 
Participants include: Peter Gijsbers and associates
· NOAA/NWS (US): will extend its DelftFEWS-based operational forecasting system (CHPS) with the necessary OGC services to conduct the experiments for the Mississippi or Great Lakes area
Participants include: John Halquist and associates

· USGS (USA): will deploy SOS services with real time discharge information for the selected stations in the Mississippi river and Great Lakes basin. Participants include Nate Booth and associates.

· Kisters (Germany): will provide a SOS Client to ingest forecast products and serve them as deemed necessary. 
Participants include: Michael Natschke and Stefan Fuest

· CSIRO (Australia): will lead modification of WaterML 2.0 suitable for the surface water use cases. In addition CSIRO will make timeseries discharge data available for the South Esk River in Tasmania using WaterML 2.0. Participants include: Peter Taylor, Peter Fitch, Brad Lee and associates.

Demonstration Planning

Demonstrations are planned for quarterly OGC TC Hydro-DWG meeting to demonstrate progress. Each quarterly demonstration will illustrate more functionality, with the final demonstration showing complete functionality necessary to support the use cases of the IE.
Specification Development

The primary focus of this IE will be on the development and testing of WaterML 2.0, an O&M compatible encoding for time-indexed water data, and its transmission using OGC web services. Resulting encoding and interface definitions will then be considered for change requests against existing OGC encodings and services. The list of specifications that may be affected includes: 

· Web Feature Service (WFS)

· Catalog Service (CSW) 

· Web Map Service (WMS) 

· Sensor Observation Service (SOS)
· Sensor Event Service (SES)
· Observations & Measurements (O&M)

Component Development

The following components will be developed concurrently by the responsible organization(s), to be completed by the execution end date.
	Description
	Sponsor / Implementor(s)

	O&M compliant WaterML 2.0
	CSIRO

	WMS
	

	WFS
	

	SOS serving observed data
	USGS

	SOS serving forecast products
	KISTERS, Deltares

	Client
	

	CSW
	


Other related services/clients that will be included:

	Description
	Sponsor / Implementor(s)

	
	

	
	


Testing and Integration

· Testing and integration will largely involve implementation of the use case.

· At least two face-to-face testing and integration sessions will be proposed, once at the beginning of the testing and integration period and once directly prior to the demonstration. Others may occur as required.

DELIVERABLES

The documentation listed below will be considered the deliverable for the project.

Documentation

The following documentation will comprise the deliverables for the project:

· Best practice recommendations, possibly including a forecasting profile (intended to be jointly with MODWG)

· Screen capture video of the forecasting service

· Change Requests, as needed, for OGC Specifications.

Demonstration

· An Internet demonstration of all functioning components will be made towards the end of the IE.

SCHEDULE (Tentative)

	Startup

Activity Plan submission:
July 2011

Anticipated OGC Review Board approval:
August 2011
Includes posting for 2 weeks for member comments

	Execution
Planned kickoff date (execution start date):
September 2011

Includes 30-day Participation Notification period 

Milestone 1 
January 2012


DelftFEWS software implementation completed


Clients and basic testing

Milestone 2 
March 2012


Demonstration OF1

Milestone 3 
June 2012


Demonstration OF2

Milestone 4 
tbd


Demonstration OF3

Planned end date: 
September 2012


Best practice, profile recommendations



	Wrap-up and Reporting

Technology Demonstration
September 2012

Final report submission
September 2012


RESOURCE PLAN

The Initiative Manager will be John Halquist (NOAA/NWS) and the Initiative Technical Lead will be Peter Gijsbers (Deltares USA Inc).

The OGC Initiative Facilitator will be David Arctur
The following resources will be available.

	

	Staffing
	Each initiating and participating organization will provide adequate staff resources to support their defined responsibilities for the duration of the IE. 

	Hardware
	Initiating organizations will provide hardware as needed to support the IE.

	Software
	Initiating organizations will provide software as needed to support the IE.

	Other Resources
	Participants in the IE are self-funded. All expenses incurred in carrying out the IE will be borne by the participating agencies within their regular line-of-business. 


REQUIREMENTS FOR PARTICIPATION

In order to become a participant in this IE, an organization must be willing make a resource commitment and a substantial contribution in one or more of the following areas:

· An OGC web service component (SOS, WFS, WMS) for surface water data;

· a web client that makes use of service components, OR

· testing of the services/clients, OR

· provision of observation data, OR

· compilation of documentation into one or more of the Interoperability Experiment deliverables (note that all participants must also provide sub-reports for inclusion in the final reports)

· Intellectual property: Intellectual property (IP) brought to the IE will remain with the participants. IP related to advancement of specific agency information systems will also remain with the participants. IP related to the development or advancement of OGC standards (e.g. WaterML 2.0) will rest with the Hydrology Domain Working Group and its joint authorities, the OGC and WMO. Any remaining IP that results from the IE will be jointly owned by all participants. The participants agree to respect the collaborative nature of the experiment with due acknowledgement of the participants and, if appropriate, undertake co-authorship in any ensuing materials.
INITIATOR ORGANIZATIONS – Contact Information

	Organization Name 
	USGS 

	Business Contact 
	Name 
	 Nathaniel Booth 

	
	Title 
	  

	
	Street Address 
	 8505 Research Way, Middleton, WI 53562 USA 

	
	Email Address 
	 nlbooth@usgs.gov 

	
	Phone 
	 608-821-3822 

	
	Fax 
	 608-821-3817 

	Technical Contact 
	Name 
	 Tom Kunicki 

	
	Title 
	  

	
	Street Address 
	 8505 Research Way, Middleton, WI 53562 USA 

	
	Email Address 
	 tkunicki@usgs.gov 

	
	Phone 
	  

	
	Fax 
	  


	Organization Name 
	Deltares USA Inc

	Business Contact 
	Name 
	Peter Gijsbers

	
	Title 
	  

	
	Street Address 
	 8070 Georgia Ave, Ste 303, Silver spring, MD 20910

	
	Email Address 
	 peter.gijsbers@deltares-usa.us

	
	Phone 
	 +1 301 642 2415 

	
	Fax 
	 +1 301 xxxx 

	Technical Contact 
	Name 
	Peter Gijsbers

	
	Title 
	  

	
	Street Address 
	 8070 Georgia Ave, Ste 303
Silver spring, MD 20910, United States

	
	Email Address 
	 peter.gijsbers@deltares-usa.us

	
	Phone 
	 +1 301 642 2415 

	
	Fax 
	 +1 301 xxxx 


	Organization Name 
	NOAA/NWS-NOHRSC

	Business Contact 
	Name 
	John Halquist

	
	Title 
	Development and Operations Officer
     

	
	Street Address 
	1735 Lake Drive West, Chanhassen, MN 55317, USA


	
	Email Address 
	John.Halquist@noaa.gov

	
	Phone 
	 +1 952 368 2516

	
	Fax 
	 

	Technical Contact 
	Name 
	John Halquist

	
	Title 
	Development and Operations Officer
     

	
	Street Address 
	1735 Lake Drive West, Chanhassen, MN  55317, USA


	
	Email Address 
	john.halquist@noaa.gov

	
	Phone 
	 +1 952-368-2516 

	
	Fax 
	 


	Organization Name 
	KISTERS 

	Business Contact 
	Name 
	 Michael Natschke                 

	
	Title 
	 Product Manager Water Applications 

	
	Street Address 
	Charlottenburger Allee 5, 52068 Aachen, Germany 

	
	Email Address 
	Michael.natschke@kisters.de 

	
	Phone 
	 +49 241 9671 158 

	
	Fax 
	 +49 241 9671 555 

	Technical Contact 
	Name 
	Stefan Fuest     

	
	Title 
	 Product Manager GIS/Web 

	
	Street Address 
	Charlottenburger Allee 5, 52068 Aachen, Germany 

	
	Email Address 
	Stefan.Fuest@kisters.de 

	
	Phone 
	 +49 241 9671 176 

	
	Fax 
	 +49 241 9671 555 


	Organization Name 
	CSIRO 

	Business Contact 
	Name 
	 Peter Fitch 

	
	Title 
	 Program Leader Environmental Information Systems 

	
	Street Address 
	Christain Laboratory, Christain Road, Black Mountain, ACT, Australia.

	
	Email Address 
	Peter.fitch@csiro.au 

	
	Phone 
	 +61 2 6246 5763 

	
	Fax 
	 +61 2 6246 5800 

	Technical Contact 
	Name 
	Peter Taylor 

	
	Title 
	 Software Engineer 

	
	Street Address 
	CSIRO Battery Point Laboratory, Hobart, 7001 Australia

	
	Email Address 
	Peter.taylor@csiro.au

	
	Phone 
	 +61 3 6232 5530

	
	Fax 
	 +49 241 9671 555 
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