OGC Hydrological Forecasting Interoperability Experiment – Souris River Project – Draft Plan

Objectives: 
This interoperability experiment will further advance the development of WaterML 2.0 and test its use in a forecasting context with various OGC service standards (i.e. SOS, SES, WFS, WMS).

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. It is expected that 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 ensemble capabilities.

The hydrologic forecasting IE will build on the work conducted in the Surface Water IE by adding the real time forecasting context.

Problem statement:

Hydrological forecasting requires timely access to a wide variety of data types from a disparate data sources in a timely manner. Hydrological forecasts must, in turn, be readily searchable, discoverable and accessible in a timely manner. 

The typical forecast desk dedicates a considerable amount of time on manual data search, retrieval, parsing and ingest. These tasks are at the expense of thoughtful analysis and timely warnings.

In this context, a standard is needed that meets the following requirements, in addition to requirements evaluated in the Surface Water IE :

Investigation of:

· Security of  data providers  
· Protecting data: working across secure firewalls 

·  Protecting against liability: 

· user-level access control and data filtering (e.g. to respect established trust relationships)

· acknowledgement of risk and waiver of liability for publicly accessible data (Disclaimer as a metadata concept)

· Data types 

· Categorical (e.g. dam and reservoir gate settings)

· Tables c/w metadata (e.g. rating curve and period of applicability, shift points and period of applicability)
· Snowpack

· Snow pillow time-series

· Snow course field visits

· Field Visit observations

· Stage c/w reference gauge information

· Discharge c/w metadata

· Overlapping results of Forecast Model Run Collection
· A value for each time-stamp for each of the preceding forecast runs
· Ensembles - many members per time stamp each associated with a different model perturbation or initialization
· Metadata time-series (grades, flags, notes, approval levels etc.)
· Response size/time limit of the service 

Goal
To deliver a report to the OGC standards working groups on the findings of the investigations into each of the items in the problem statement.

Analytical Framework

The scope of the project includes the locations listed in Table 1.  Real-time stage and discharge data from 33 Environment Canada; 3 Saskatchewan Watershed Authority; and 16 US Geological Survey locations will be made available in the WaterML2.0 format.

Table 1
	Index number
	Stream
	Location
	State or province
	Operated by

	05NA003

(05113360)
	Long Creek1
	at Western Crossing
	Saskatchewan
	Environment Canada

	05NA004
	Long Creek
	near Maxim
	Saskatchewan
	Saskatchewan Watershed Authority

	05NA005
	Gibson Creek
	near Radville
	Saskatchewan
	Environment Canada

	05NB001
	Long Creek
	near Estevan
	Saskatchewan
	Environment Canada

	05NB011
	Yellowgrass Ditch
	near Yellowgrass
	Saskatchewan
	Environment Canada

	05NB014
	Jewel Creek
	near Goodwater
	Saskatchewan
	Environment Canada

	05NB017
	Souris River
	near Halbrite
	Saskatchewan
	Environment Canada

	05NB018
	Tatagwa Lake Drain
	near Weyburn
	Saskatchewan
	Environment Canada

	05NB021

(05113800)
	Short Creek1
	near Roche Percee
	Saskatchewan
	Environment Canada

	05NB031
	Souris River
	near Bechard2
	Saskatchewan
	Saskatchewan Watershed Authority

	05NB033
	Moseley Creek
	near Halbrite
	Saskatchewan
	Environment Canada

	05NB034
	Roughbark Creek
	near Goodwater
	Saskatchewan
	Environment Canada

	05NB035
	Cooke Creek
	near Goodwater
	Saskatchewan
	Environment Canada

	05NB036
	Souris River
	below Rafferty Reservoir
	Saskatchewan
	Environment Canada

	05NB038
	Boundary Reservoir
Diversion Canal
	near Estevan
	Saskatchewan
	Environment Canada

	05NB039
	Tributary 
	near Outram
	Saskatchewan
	Environment Canada

	05NB040
	Souris River
	near Ralph
	Saskatchewan
	Environment Canada

	05NB041
	Roughbark Creek
	above Rafferty Reservoir
	Saskatchewan
	Environment Canada

	05NC001
	Moose Mountain Creek
	below Moose Mountain Lake
	Saskatchewan
	Saskatchewan Watershed Authority

	05ND004
	Moose Mountain Creek
	near Oxbow
	Saskatchewan
	Environment Canada

	05ND010
	Moose Mountain Creek
	above Alameda Reservoir
	Saskatchewan
	Environment Canada

	05ND011
	Shepherd Creek
	near Alameda
	Saskatchewan
	Environment Canada

	05NE003
	Pipestone Creek
	above Moosomin Reservoir
	Saskatchewan
	Environment Canada

	05NF001
	Souris River
	at Melita
	Manitoba
	Environment Canada

	05NF002
	Antler River
	near Melita
	Manitoba
	Environment Canada

	05NF006
	Lightning Creek
	near Carnduff
	Saskatchewan
	Environment Canada

	05NF007
	Gainsborough Creek
	near Lyleton
	Manitoba
	Environment Canada

	05NF008
	Graham Creek
	near Melita
	Manitoba
	Environment Canada

	05NF010
	Antler River
	near Wauchope
	Saskatchewan
	Environment Canada

	05NG001
	Souris River
	at Wawanesa
	Manitoba
	Environment Canada

	05NG003
	Pipestone Creek
	near Pipestone
	Manitoba
	Environment Canada

	05NG007
	Plum Creek
	near Souris
	Manitoba
	Environment Canada

	05NG012
	Elgin Creek
	near Souris
	Manitoba
	Environment Canada

	05NG020
	Medora Creek
	near Napinka
	Manitoba
	Environment Canada

	05NG021
	Souris River
	at Souris
	Manitoba
	Environment Canada

	05NG024
	Pipestone Creek
	near Sask. Boundary
	Manitoba
	Environment Canada

	05113520
	Long Creek Tributary
	near Crosby
	North Dakota
	U.S. Geological Survey

	05113600

(05NB027)
	Long Creek1 3
	near Noonan
	North Dakota
	U.S. Geological Survey

	05114000

(05ND007)
	Souris River1 3 
	near Sherwood
	North Dakota
	U.S. Geological Survey

	05116000
	Souris River3
	near Foxholm
	North Dakota
	U.S. Geological Survey

	05116135
	Tasker Coulee Tributary
	near Kenaston
	North Dakota
	U.S. Geological Survey

	05116500
	Des Lacs River3
	at Foxholm
	North Dakota
	U.S. Geological Survey

	05117500
	Souris River3
	above Minot
	North Dakota
	U.S. Geological Survey

	05119410
	Bonnes Coulee
	near Velva
	North Dakota
	U.S. Geological Survey

	05120000
	Souris River3
	near Verendrye
	North Dakota
	U.S. Geological Survey

	05120180
	Wintering River
Tributary
	near Kongsberg
	North Dakota
	U.S. Geological Survey

	05120500
	Wintering River3
	near Karlsruhe
	North Dakota
	U.S. Geological Survey

	05122000
	Souris River3
	near Bantry
	North Dakota
	U.S. Geological Survey

	05123300
	Oak Creek Tributary
	near Bottineau
	North Dakota
	U.S. Geological Survey

	05123400
	Willow Creek3
	near Willow City
	North Dakota
	U.S. Geological Survey

	05123510
	Deep River3
	near Upham
	North Dakota
	U.S. Geological Survey

	05124000

(05NF012)
	Souris River1 3
	near Westhope
	North Dakota
	U.S. Geological Survey


