	IMPLEMENTATION TYPES
	NEAR-TERM (IPY)

2007 - 2008
	MID-TERM (POST IPY)

2008 - 2015
	LONG-TERM

> 2015

	Space Infrastructure
	Conduct focused field experiments and signature studies to develop SWE retrieval capability from SAR

Ensure best snow practices for current & near-term missions, planning for future missions (e.g. algorithm adequacy, snow capabilities exploited, etc.)

Develop Virtual Constellation concept

	Implement experimental dual- high-frequency SAR mission for high-resolution SWE observations

Develop efficient high-volume SAR processing capability
Develop integrated data processing engine for Virtual Constellation data

	Operational SAR mission for high-resolution SWE observations



	In Situ Infrastructure
	Reinforce protocols and standards for insitu snow observation and data reporting
Identify 1000 existing stations worldwide to enhance for snow reference network
Identify ~25 candidate snow super sites and select 15 (2007) 
    May already exist within CEOP or other frameworks (e.g. LTER, etc)
Establish snow observation protocols for snow super sites (2008)
Coordinate with community on snow observation protocols


	Implement (via augmentation of existing stations) ~1000 "snow reference" sites - aka SAR cal/val sites - by 2015 (~SAR launch)

  Concept (First Phase)
· Use existing CRN sites, 1st-order Wx stations, etc
· Add 5-point acoustic snow depth sensor array over ~50-m footprint
· Add 5-point soil moisture & temperature array coincident with snow depth sensors

    Benefits

      cal/val
· Continuous SAR mission calibration & error analysis

· Continuous and consistent obs for modeling error analysis and data assimilation

      Snowfall

· Proxy snowfall observation for low-wind conditions
      Soil Moisture / Frozen Ground
· Modeling and data assimilation
· Continuous SAR mission calibration

Develop 15 snow super sites, implement snow protocols

	Evaluate capability of snow reference site network (2015)
Expand snow reference network with new sites as needed


	Data & Data Management Infrastructure
	Forge international partnerships/agreements for RT data sharing/distribution and station metadata

Coordinate with CEOP on identification and selection of snow super sites

Establish consistent format and reporting standards for super sites, snow reference networks

    e.g. operational, coding, etc.

Identify and begin development of archive framework for snow reference networks

    e.g. NSIDC

Identify mechanism for central data acquisition of virtual constellation data

    e.g. How will data from N international satellites be gathered into central processing facilities?

	Implement central data acquisition of virtual constellation data

 Develop ground segment framework for SAR mission, data distribution to modeling-integration agents

	

	Integration
	Extend operational moderate-high snow modeling and data assimilation from continental US to include snowfall, soil moisture and frozen ground

Begin series of meetings with major data collection, modeling, and product generation players to establish mid- long-term Concept of Operations (CONOPS) for snow

· operational services, data collection agencies, research centers, etc.

	Expand operational moderate-high resolution snow/soil modeling and data assimilation from continental U.S. to global cryosphere 

    2008: Establish dual- or tri-agency commitment for continuity of operations

      e.g. 2-3 central processing centers (NAM, Europe, Asia?)

      Cross-capability, cross-training, failover/backup

Develop assimilation and cal/val methodology for Virtual Constellation + SAR + reference sites + super sites

Develop closer coordination with numerical weather/climate modeling frameworks
	

	Implementation Actions
	· Conduct focused field studies by 2008

· Demonstrate active microwave SWE retrieval baseline capability by 2009

· Ensure best practices on existing, current and near-future missions (ongoing)

· Develop Virtual Constellation concept for snow (2007)

· Begin series of meetings with major data collection, modeling, and product generation players to establish international CONOPS for snow

· Forge international partnerships/agreements on data sharing and distribution for in situ and Virtual Constellation (2008)

· Conduct 2-3 international workshops to identify reference sites, super sites, and measurement protocols (2008)

· Extend prototype operational snow modeling and analysis system (e.g. NOAA’s National Snow Analysis) to include snowfall and frozen ground (2008)
	· Establish multi-agency commitment for snow concept of operations, continuity of operations plan by 2009

· Develop integrated data processing engine for Virtual Constellation by 2009

· Develop assimilation and cal/val methodology for Virtual Constellation + SAR + enhanced in situ sites

· Implement central data processing at 2-3 nodes for Virtual Constellation by 2010

· Develop ground segment for CoRe-H2O or similar mission by 2012

· Implement CoRe-H2O or similar SAR mission by 2015

· Develop large-volume SAR processing capability by 2010, simulation test by 2011

· Implement 1000 augmented snow reference sites by 2015

· Develop 15 snow super sites in CEOP (e.g.) by 2009

· Expand operational mod- high res snow/soil modeling and data assimilation system to global, operating at 2-3 nodes internationally, by 2012
	


Each bullet in the table needs be a specific recommendation and needs to have actions attributed. Perhaps color code by priority. Tables will be merged in the implementation section.

