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1.  Background    

CEOS is an international organization created as a forum for all nations that operate Earth observing satellites to coordinate their activities in data acquisition, processing, analysis and exchange.  In addition to those nations that operate Earth observation satellites, organizations with environmental science and operational charters also participate in CEOS as affiliate members (e.g. United Nations Environmental Program (UNEP), World Meteorological Organization (WMO), International Geosphere/Biosphere Program (IGBP).

The CEOS Working Group on Calibration and Validation (WGCV) seeks to enhance coordination, promote international coordination & cooperation, and to focus upon the calibration and validation of Earth observations benefiting both CEOS Agencies and the larger international science community.  Sensor-specific calibration, validation, and geophysical parameter validation are the main areas addressed.


The CEOS Working Group on Information Systems and Services (WGISS) facilitates information and data management sharing for users who interact with Earth observation resources related to global, regional, and local issues.  WGISS specifically addresses the capture, description, processing, access, retrieval, utilization, maintenance and exchange of space borne Earth observation data and auxiliary data and information, enabling improved interoperability and interconnectivity of information systems and services.  More information can be found at http://ceos.org. WGISS, (http://wgiss.ceos.org) a working group of CEOS, concentrates on the development of guidelines and approaches that enable the date processing, archive and distribution systems of the members to interoperate and easily exchange data and information.

The WGISS compendium of it’s member and associate tools, services, knowledge, and experience encompass the WGISS Menu and forms the WGISS Test Environment (WTE) framework under which WGISS works in partnership with selected international science and EO projects to test and develop information systems and services.  These partnerships are known as the WGISS Test Facilities (WTFs) and are set up to address the needs of individual EO projects through the creation of prototype systems from which the EO Projects can evolve to operational systems.  Figure 1 shows the WGISS Test Environment concept.
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Figure 1.  The WGISS Test Environment (WTE).

2.
Purpose and Objectives 

A request for WGISS services was initiated by the WGCV Chair, Yves-Louis Desnos, through correspondence to the then WGISS Chair, Peter Churchill.  The WGCV developed a written proposal to utilize WGISS services and expertise, which was presented to Peter Churchill in September 2001.  The proposal was discussed through a WGISS telecon September 25, 2001 and at WGISS-13 held February 13-15, 2002.  USGS and NASA expressed interest in supporting the WGCV proposal through the establishment of a WTF.  On March 8 and April 1, 2002 telecons were held with WGCV and WGISS representatives to determine activities that could be accomplished through CEOS collaboration and cooperation that meet WGCV objectives, align with WGISS capabilities and fit within CEOS agencies internal requirements and goals.  This WTF was released to a subset of the WGCV community in May 2003.  It continues to be supported by multiple CEOS agencies through the leveraging of their agency resources.

Science rationale for undertaking the WTF activity include:

· Establish linkages between site data archives to facilitate improved product access and knowledge assessments of the long-term stability and interoperability to address the challenges of the Terrestrial Carbon Observation (TCO) theme. http://www.fao.org/gtos/TCO.html
· Ramp-up validation efforts, leveraging off of the infrastructure and protocols developed through existing site activities, to include a more comprehensive sampling of Earth’s ecosystems
· Address science questions suitable for combined field and multi-resolution data 

· Enable ready collaboration between validation investigators and existing science networks and programs

· Facilitate validation activities directed at better product knowledge and assessment of the products’ stability and interoperability.

2.1
Phase I Objectives:

A high-level summary of the WGCV requirements included the need to provide a web-based interface for the data collected over CEOS Core Sites and to allow users to specify parameters for the conversion of data prior to delivery via ftp. 

· Established a prototype mechanism for access to distributed remote sensing and validation test dataset.

· Represented sites and data associated with the EOS Core Test Sites

· Realized international cost-sharing opportunities between WTF partner agencies.

· Built upon infrastructure of existing scientific networks and validation sites

2.2 Phase I Services Provided:

(Completed in FY04)

1) Provided user access to MODIS and Landsat data from a single WWW interface.

2) Provided user access to field data sets, archived at the Oak Ridge DAAC facility, from the baseline interface (Exact data sets determined by user contribution) 


3) Provided user access and download capabilities for MODIS subsets reprojected into UTM coordinates (those of Landsat) from the web interface.  

4) Provided user access and download capabilities for MODIS subsets reformatted into GeoTIFF format from the web interface 


5) Provided user  access and download capabilities for ETM+ images, archived in Fast 7 or HDF format, reformatted as GeoTIFF images. 

6) Provided user access to SPOT VEGETATION data.

3. Team Member List

3.1
WGCV

· Steve Ungar, WGCV Chair

· Michael Rast, ex-officio

· Jeff Morisette, Co-Chair

· Jeff Privette

· John Dwyer

· Dave Meyer

3.2
WGISS

· John Faundeen, Co-Chair

· Ken McDonald

· Stu Doescher

· Kathy Goodale

· Yonsook Enloe

· Ivan Petiteville

· Christophe Caspar

4.
Workplan 

4.1   Criteria for Communications

The criteria for communicating within this Project include:

· Magnitude of the element or issue needing to be discussed.

· Timeliness required in obtaining consensus.

· Project milestone elements.

· Who needs to be involved?

· Availability of Team Members.

· Time elapsed since last communiqué

4.2   Criteria for Establishing Time Lines

The criteria for establishing time lines within this Project include:

· Assessment of Requirements

· Availability of Agency resources

· Concurrence by Team Co-Chairs

4.3   Criteria for Identifying Skill Requirements

Assessing the requirements list will identify skills.

4.4   Criteria for Selecting Resources

Resource selection will be based upon the identified requirements matched to the applicable resource such as disk storage or personnel skill sets.

4.5   General Budgetary Requirements

Each Agency involved may maintain their own system or records to track the associated costs incurred by participating with this Project if they so desire. WGISS will attempt to maintain a total cost incurred to its participating Agencies as a means to collect WTF information in general for post-project reviews.

4.6   Performance Benchmarks

Performance benchmarks will include milestone reporting, user satisfaction, WGCV and WGISS objectives met and WGISS WTF process satisfaction by all involved.

4.7   Start and End Dates

The start of this project began with the acceptance of the original WTF plan by the Team Co-Chairs, which occurred on 15 October 2002.  The Project is designed to develop prototyping of WGISS components of WTF for WGCV requirements.  When the Project Co-Chairs are satisfied that the requirements have been met and the Project has become operational, the Project, Core Site WTF, will cease.   The propose end date for the current WTF is September 30, 2005.    An operational WTF, with its host agency involvement, needs to be operational by September 1, 2005 to provide a 30 day service overlap and ensure continuity of service.

4.8   Customer Expectations

The customer for this Project is the WGCV.  Ease-of-use and inclusion of basic value added formatting or geo-registration tools will be measures of success for the WGCV.

5.  Scope and Requirements

The scope of this project, and for all WTF projects, is to utilize or develop WGISS tools such that the Science Team’s needs are met for information systems and services.  WTF’s are to come to closure when a prototype system is completed.  Ongoing, operational support is the responsibility of the Science Team.  The WGCV has identified a need for a GIS/web based interface to access “CEOS Core Sites” data, starting with sites where LAI inter-comparison work will be done, thus supporting the LPV inter-comparison, which can feed into GOFC biophysical component.  It is proposed that the first phase of this WTF address the requirements of five test sites and provide a common user interface to the multi-agency data sets that exist for each site.  These data will be made available on-line in a common, user-specified, file format and projection.   

The WGCV generated proposal contained the following justification:

“It will be difficult to do what is currently being done for the EOS Core Sites if other agencies’ data are added.  That is, it would be difficult, if not impossible, for the MODLAND Validation team to arrange subsets, on-line storage, and web-based interface for ESA, NASDA, etc. data sets.  If each agency can provide their data for a given set of sites, it is proposed that WGISS could be utilized as the centralized interface to point to these data sets.  Current roadblocks for LPV product intercomparison activities are, first, data accessibility and then, unique file formats and projections.  It is proposed the WGISS establish a web-based system to address these issues.”

The current LAI Intercomparison activity sponsored by the LPV Subgroup requires that researchers have access to data from several satellite systems.  These data are archived in different locations, different projections and utilize different metadata.  We propose the WTF facilitate researcher access to and use of these data though the provision of a common format (GeoTIFF), projection (UTM) and WWW interface.
The initial focus sites for this task were
	Core Site Name
	Lat/Long Coordinates
	Biome

	Boreas (northern study area)
	 55.8795   -98.4808
	Needleleaf Forest

	Harvard Forest
	 42.5382  -72.1714
	Broadleaf Forest

	Barton Bendish, E. Anglia
	 52.6176    0.5244
	Broadleaf Cropland

	Mongu, Zambia
	 -15.4379  23.2527
	Shrubland/Woodland

	Uardry, Australia
	 -34.3900  145.300
	Grassland/Cereal Crop

	
	
	

	New Sites Recommended at WGCV-TMSG(June 2004)
	

	Puget Sound, Washington
	 47.6138  -122.6478
	

	Southwest Amazon, Brazil
	
	Tropical Rain Forest

	Railroad Valley Playa, Nevada
	 38.5297  -41.6934
	Dry Lake Bed/Alluvial

	Others Considerations (Phase II):

 VALERI Sites

  GTOS Sites

  GOFC Sites
	
	


The initial focus data sets were:

1)
MODIS 8-day LAI and Vegetation Indices (1 km, 200x200 km^2 subsets, HDF-EOS)

2)
Landsat 7 ETM+  (30 m, HDF, GeoTIFF or Fast 7)

3)
SPOT VEGETATION data

5.1 Phase II

Provide users a way to easily identify all archived MODIS and Landsat images within a user-specified time window from the baseline interface. 

Incorporate MERIS data into the WTF

Incorporate CHRIS/PROBA data into the WTF

Incorporate SRTM data into the WTF

Incorporates SeaWiFS(1.1 km, 200x200 km^2, HDF4) and or VEGETATION –  PhaseII data into the WTF  Considering including  ---

Incorporate Field-collected data (content varies with site, time, reduction/QA) data into the WTF Considering including --- 

Provide for a user to download data subsets


Provide for a user to download data reformatted 

Provide for a user to download reprojected data 

Incorporate additional sites 

(GTOS “Terrestrial Ecosystem Monitoring Sites” (TEMS, etc) 

(Action Jeff M. /Jaime N.need to get this to EDC)
Add CEOP/NASDA, CSIRO, GT-net, and ILTERS 

Action Jeff M. /Jaime N. need to get this to EDC.   Prioritize the desired data sets and advise on remaining EOSVAL core sites

Continue to build on infrastructure of existing networks and validation sites

5.2
Phase II Services:
1) Provide for a user to download data subsets from baseline interface. Need explicit list site.

2) Provide for a user to download data reformatted into GeoTIFF. List of input formats

3) Provide for a user to download data reprojected into UTM coordinate.

4) Provide access to additional data sets (satellite and insitu)

The nature of what can be accomplished through CEOS collaboration and cooperation is unique.  Not all science priorities and requirements can be solved by CEOS WGISS involvement, but hopefully those that relate to the WGISS menu can be supported furthering EO science agendas.  The partnership with the WGCV also affords WGISS a good opportunity to demonstrate and improve its suite of tools and services in a real world application.  The WGCV can potentially assist with expediting the dissemination of data for corroborating cross sensor-product validation.  

6.  Data Availability and Staging

· Structured online directories

· Access privilege (firewalls)

· Monitored contributions
6.2
Access and Interface

· Web-based

6.2
Location

· LAI, VALERI, GOFC and EOS Core Sites initially

· CEOS Core test sites

· CEOP test sites in a later phase

· ILTER test sites in a later phase

6.3
Data Services 

· Specify projection

· Specify file format

· Specify ftp push or pull delivery

	WTF Data Type
	Input 

Format
	Input 

Projection
	Output 

Format
	Output Projection

	Landsat 7
	NDF
	SOM
	GEOTIFF
	UTM

	MODIS 8 Day LAI
	HDFEOS
	Sinusoidal
	
	

	MODIS Vegetation Index
	HDFEOS
	Sinusoidal
	
	

	SPOT Vegetation
	Flat Binary
	
	
	

	SEAWIFS
	
	
	
	

	SPOT -HRV
	
	
	
	

	AATSR

POLDER
	
	
	
	

	Recommended by WGCV
	
	
	
	

	SRTM (30 meter world wide)
	       DTED
	  GCS_WGS_1984
	      DTED
	  GCS_WGS_1984

	CHRIS/PROBA
	
	
	
	

	MERIS
	
	
	
	


6.4
Data

· MODIS Subsets

· ETM+ 

· SeaWiFS

· SPOT-HRV

· SPOT-VEGETATION

· AATSR

· POLDER

· MERIS

· SRTM

· CHRIS/PROBA

7.  Basic Definition of Responsibilities

7.1
The WGCV Team Members will be responsible for:

· Specifying Phase requirements. 

· Provide site statistics and detailed information

· Ensuring WGCV-wide acceptance of the requirements.

· Appointing “champions” for each data set.

· Testing the prototype at different Project junctures.

· Coordinating the acquisition of test site latitude and longitude coordinates.

· Facilitating access to data.

· Briefing WGCV Members on the status and schedule of the Project.

· Additional requirements will be negotiated through the team Co-Chairs prior to their acceptance into the project plan.

7.2
The WGISS Team Members will be responsible for:

· Analyzing Phase  requirements.

· Securing the necessary resources.

· Modifying and maintaining the prototype.

· Maintaining appropriate and regular communications with the WGCV Team.

· Providing milestone reviews to the WGCV and to the WGISS as appropriate.

· Keeping the Project plan up to date.

· Sharing lessons, documents, templates to other WTF Projects.

· Briefing the WGISS User Vice-Chair on the status & schedule of the Project.

· Providing a forum of Agency Data Centers that can respond to WGCV requirements.

· Additional requirements will be negotiated through the team Co-Chairs prior to their acceptance into the project plan.

The Project will have two co-chairs, one from each Working Group.  The WGCV co-chair will be Jeff Morisette and the WGISS co-chair will be John Faundeen.

8.  Communication Policy

Communications will occur as often as needed and by the most effective means available to the Team Members.  Milestone Reviews will be conducted by monthly telecons.  Information gathering and general progress reports will be done by email.

8.1   Who Sends Information
Any Team Member may initiate any communication means when they feel it is necessary.

8.2   When Information is Sent
Project statuses will be communicated to the entire Team on a monthly basis, through email and after all telecons.

8.3   Who Receives What Types of Information
All Team Members will receive any and all Project information.  Agency budget or expense information may be the only type of information not widely shared.

8.4   What Type of Communication is Used
Personal briefings, telecons, email, mail, and facsimiles will be utilized to communicate to Team Members.

8.5   Quality Control and Verification Systems
Project management techniques will be utilized to conduct this Project.  Quality control and verification systems will utilize link checking software, manual interface testing, and customer (WGCV) validation steps at the appropriate junctures.

9.
Milestones, Goals, & Resources

9.1 WTF Milestones 

Event





Date


Status   
Prototype Debuts at WGISS-15


May 12, 2003

Complete

Phase 1 Closeout




Aug 26, 2003

Complete

Project Plan Updated




Sept 5, 2003

Complete

Project Plan Reviewed by Team


Sept 9-12, 2003
Complete

WGISS-16 Discussions



Sept 18-19, 2003
Complete

WTF Telecon





Sept 30, 2003

Complete

Plan Presented at WGCV in China


Oct 2003

Complete

Plan Approved




Oct 15, 2003

Complete

Work Breakdown Schedule Established

Oct 31, 2002

Complete

CEOS Plenary Discussions and Demo

Nov 17-20, 2003
Complete

Phase 2 Release & Closeout



Mar 31, 2004

FY05

WGISS-17





May 12-15, 2004
Complete

WGCV-TMSG and WGCV Plenary


June 14-17, 2004
Complete

WGISS-18





Sept 7-9, 2004

Complete

9.2   WTF Goals

Provide the WGCV with a prototype information system that meets their requirements and build upon that system in Phase 2.

9.3   USGS Resources
Hardware

· Server and Network Resources

Travel

· Face-to-Face Meetings as Needed

Personnel

· Data Management Staff



· Web development Staff

9.4   Risk Benchmarks
Primary risks to this Project are web skill allocation conflicts and the unplanned growth of system requirements.  The Project Co-Chairs will monitor new or modified requirements and provide guidance as needed to the WTF team.

9.5   Threat / Security Policy
All web page releases will meet existing Agency security requirements and policies.

9.6   Criteria for Changes

CEOS is a best-efforts organization.  Changes may occur and these changes will be communicated to all of the Team Members and the Project Co-Chairs.  The Co-Chairs may reject new or modified requirements if they fall outside the scope of the WTF and/or cause undue burdens on CEOS efforts.

9.7   A Budget that is Consistent to the Project’s Scope Definition
Each Agency will budget what they can for this Project.  In most cases, this will only be a limited amount of personnel time and sharing of system resources.

9.8   Project Closure
A transition plan will be created when the Co-Chairs feel that the WTF is evolving to an operational phase by December 31, 2005.  The transition plan will include identifying Agency support from both WGISS and WGCV to ensure that services are maintained.

10.  Contact Information 

Dr. Steve Ungar

Biospheric Sciences Branch

NASA GSFC, Code 923

Greenbelt, MD, USA 20771

Tel: +001 301 614-6670
Fax: +001 301 614-6695

Email: Stephen.G.Ungar@nasa.gov 
Dr. Mike Rast

Earth Sciences Division

ESA/ESTEC Mail Code EEM-FSL

Noordwijk, The Netherlands

Tel: 31715654465

Fax: 31715655675

Email: Michael.Rast@esa.int
Dr. Jeff Morisette 

MODIS Land Team, Validation Coordinator

NASA GSFC, Code 923

Greenbelt, MD, USA 20771

Tel: +001 301 614-6676
Fax: +001 301 614-6695

Email: jeff.morisette@gsfc.nasa.gov
Jamie Nickeson

NASA GSFC, Code 923

Greenbelt, MD, USA 20771

Tel: +001 301 614-6676
Fax: +001 301 614-6695

Email: Jamie.Nickeson@gsfc.nasa.gov
Dr. Jeff Privette

NASA/GSFC Mail Code 923

Greenbelt, MD  20771

Tel: 301-614-6630

Fax: 301 614-6695

Email: jeff.privette@gsfc.nasa.gov
John Faundeen

USGS/EROS Data Center

Sioux Falls, SD 57198

Tel: 605-594-6092

Fax: 707-222-0223

Email: faundeen@usgs.gov
Ken McDonald

NASA/ESDIS Project

NASA/GSFC Mail Code 423

Greenbelt, MD  20771

Tel: 301-614-5331

Fax: 301-614-5270

Email: ken.mcdonald@gsfc.nasa.gov
Stu Doescher

USGS/EROS Data Center

Sioux Falls, SD 57198

Tel: 605-594-6013

Fax: 605-594-6940

Email: doescher@usgs.gov
John Dwyer

SAIC/EROS Data Center

Sioux Falls, SD 57198

Tel: 605-594-6060

Fax: 605-594-6567

Email: dwyer@usgs.gov
Dave Meyer

SAIC/EROS Data Center

Sioux Falls, SD 57198

Tel: 605-594-6046

Fax: 605-594-6529

Email: dmeyer@usgs.gov
Kathy Goodale

SAIC/EROS Data Center

Sioux Falls, SD 57198

Tel: 605-594-6946

Fax: 605-594-6953

Email: goodale@usgs.gov
Yonsook Enloe

SGT/NASA GSFC

Tel: 704 243-2085

Fax: 704 243-2150

Email: Yonsook@harp.gsfc.nasa.gov
Ivan Petiteville

Head of Multi-Mission Ground Segment Engineering Section

Earth Observation Applications Department

ESA / ESRIN

Frascati, Italy

Tel: 39 06 94180 539

Fax: 39 06 94180 512

Email: Ivan.Petiteville@esa.int
11.  Acronym List

CEOS 



Committee on Earth Observation Satellites

CEOP



Coordinated Enhanced Observing Period

CHRIS
/PROBA

Compact High Resolution Imaging Spectometer





PRoject for On Board Autonomy

EO



Earth Observing 

EOS



Earth Observing System 

ESA



European Space Agency 

ETM



Engineering Test Model 

GSFC



Goddard Space Flight Center 

GIS



Geographic Information System 


GOFC



Global Observation Forest Cover 

GOLD



Global On-Line Directory 

GOOS



Global Ocean Observing System

GTOS



Global Terrestrial Observing System

IGBP



International Geosphere/Biosphere Program

ILTER



International Long Term Ecological Research

IVOS



Infrared and Visible Optical Sensors 

LAI



Leaf Area Index

LPV



Land Product Validation 

MERIS


Medium Resolution Imaging Spectrometer

MODIS


Moderate Resolution Imaging Spectrometer

MODLAND


MODISS Land Validation Activities

NASA



National Aeronautics and Space Administration

NASDA


National Space Development Agency (Japan)

POLDER


Polarization and Directionality of Reflectance’s 

SPOT-HRV


System pour I’Observation de la Terre (France) 

                                                High Resolution Visible

TCO



Terrestrial Carbon Observation 

TEMS



Terrestrial Ecosystem Monitoring Sites

VALERI


Validation of Land European Remote Sensing Instruments 

USGS



United State Geological Survey

WGISS


Working Group on Information Systems and Services 

WGCV


Working Group on Calibration and Validation

WMO



World Meteorological Organization

WNEP        


United Nations Environmental Program

WTE



WGISS Test Environment

WTFs



WGISS Test Facilities 
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A Proposed WGISS Test Environment



This figure has been shown at a number of meetings. In this instance it provides a look at the WTF Technical Team View of the WGISS Test Environment



This slide is animated and comes up in 8 steps. Each step has the text shown in bold below.

		There is a set of tools and services (e.g. IDN, DIAL)

These tools will be shown on a subsequent slide. The main point is that the tools have been built with varying degrees of attention to interoperability since they have been built under different circumstances at different times and for different purposes.

		These are being collected into a “WGISS Menu” which will offer a single place to find them.

The WGISS Menu is still under formation. It should eventually encompass a large amount of material.

		A partnership of programs/projects will be able to draw from this menu

The Products and Services are already in use by many projects. The menu will make it easier to keep track of what is available, what versions there are, who is using things, and so on.

		A Nakodo process will allow the creation of a WGISS Test Facility for the projects.

For example, a GOFC WGISS Test Facility would be constructed from things from the WGISS Menu and things already in use in the GOFC projects. The idea is to see whether new things can be built more rapidly as time goes on and we learn how to make more modular, reusable, interoperable components.

		The Test Facility can use Products and Services from the WGISS Menu and from the Projects. And can feed back to the Projects!

During the construction of the Test Facility, new and improved products and services can feed back into the projects.

		An improved set of Products and Services should be one result of this process.

The products and services that succeed will emerge during the process.

		Projects and the WTF also have links to the “outside”. E.g. WTF can be deployed for long term operation.

Both the projects and the WTF will have links outside the partnership. Also, the idea is that WTF will be pre-operational, not just a demonstration. Thus it eventually can get deployed into a more operational setting.

		The cycle is completed as these Products and Services get taken up by WGISS into the WGISS Menu.

Of course, the improved products and services will themselves become part of the WGISS Menu.

		(The eighth step leaves the slide as it would be on a printed page).
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