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1 Scope

This Statement of Work (SOW) specifies the mission, performance objectives, and performance standards of the Snow and Ice Distributed Active Archive Center (DAAC), and the role of this DAAC as an institutional element within the Earth Observing System Data and Information System (EOSDIS).  It defines the tasks required to continue the operations and development of the supporting data and information system as an interoperable element of the distributed EOSDIS.

The tasks include systems engineering, operations and maintenance, development, user services, product generation, data and information management, archive and distribution, information technology security and related science support and research activities.  These tasks define the activities, which allow the DAAC to process and distribute snow and ice data products needed for Earth science research, as well as snow and ice data products generated from Earth science instruments which are useful to the broader science community and educational institutions.  Implementation also includes participation in the development of additional capabilities needed to meet the EOSDIS requirements at all DAACs.  Participation includes liaison with the EOSDIS Core System (ECS) contractor and participation in review and test of the ECS deliverables.

Since these activities are essential to the success of a major NASA program, they must be performed by an entity with proven expertise in processing satellite data useful in the specified discipline and with internationally recognized capabilities for developing and operating a science data archive and distribution center.

2 Introduction

The EOSDIS is part of NASA’s Earth science program, an initiative to understand the interactive physical, geological, and social processes that regulate the total Earth system.  Earth science research is supported by a series of EOS and Earth Probe flight missions to collect data and ground data processing, cataloging, archive, and distribution system. The EOSDIS is a distributed system to support the planning and execution of EOS data acquisitions and to provide the research and educational community with easy and reliable access to the full suite of Earth science data from NASA instruments on U.S. and international platforms.  The EOSDIS is composed of multiple NASA Earth science data centers, including Distributed Active Archive Centers (DAACs) located across the US.

2.1 Overview

The NASA Earth Science Data and Information System (ESDIS) Project is responsible for the development and operation of the EOSDIS.  The development of EOSDIS is evolutionary with extensive involvement by the scientific user in all phases including definition study, requirement analysis, system specification and design, and integration and test.  The evolutionary development concept is a step-by-step process that allows the graceful transition from the existing Earth science related data information systems to the full-scale EOSDIS configuration.

NASA and EOSDIS support a very large, inter-disciplinary and multi-disciplinary research community for cryospheric science.  Supporting this research community is a fundamental task of the snow and ice DAAC.  The snow and ice DAAC will need to communicate regularly with cryospheric research science and instrument teams.  A committee of experts in the field of cryospheric science serve to monitor and provide recommendations to NASA’s ESDIS Project and the snow and ice DAAC on current and future performance at the DAAC.

EOSDIS has been built in a series of versions to facilitate evolutionary change by incorporating new technologies, scientific expertise, operational experience, facilities, and supporting infrastructure that are required to achieve its objectives.    A distributed Science Data Processing Segment was developed for the snow and ice data center for the science data product generation, archive, and distribution functions by a NASA contractor and is known as the EOSDIS Core System (ECS).  The ECS is functional at the National Snow and Ice Data Center, the Atmospheres Science Data Center at Langley Research Center and the Land Processes Data Center.  The ECS components at the DAACs are operated by the DAACs and maintained by both the ECS contractor and the DAACs, with roles and responsibilities as negotiated between the ESDIS Project and the individual DAAC.  Prior to the  development of ECS, operational activities existed at the DAACs supported users and DAACs now known as the Version 0 systems.  The Version 0  build on existing Earth science data systems at the DAACs, which support research with currently available data of high interest to scientific users to provide realistic tests for the concepts being prototyped.  The EOSDIS capabilities are incremented gradually in order to permit acquiring, processing, archiving, and distributing the large volumes of data produced for the EOS instruments.  The EOSDIS Core System (ECS) is in the sustaining engineering and maintenance phase and maintained by the EMD (ECS Maintenance and Development) contractor.  The snow and ice DAAC contractor shall work closely with the EMD contractor to continue to maintain all versions (current and future) of the EOSDIS Core System.

The contractor for the snow and ice DAAC shall meet the EOSDIS program goals and objectives by: 1) continuing the support currently provided to the research and educational community engaged in the study of snow cover, sea ice, and polar processes (ice sheet topography and ice volume change); 2) maintaining and/or expanding the snow and ice data collection as approved by the ESDIS Project; 3) capitalizing on past data handling and data management experience to guide the progressive implementation of EOSDIS; 4) managing the  needs of the DAAC users; and 5) operating and maintaining of the DAAC systems and facility.

Activities of the DAAC include managing data products from the Special Sensor Microwave Imager (SSM/I) instrument satellites, the Scanning Multichannel Microwave Radiometer (SMMR), the Advanced Very High Resolution Radiometer (AVHRR), and from passive microwave instruments and cryospheric measuring instruments on the Earth Observing System (EOS) Observatories, such as the Moderate Resolution Imaging Spectroradiometer  (MODIS), the Advanced Microwave Scanning Radiometer (AMSR), the Geoscience Laser Altimeter System (GLAS), and similar instruments on satellites of NASA’s international partners.  They also include increasing the capacity of the DAAC to accommodate more derived products as these are defined and tested by the community.  These products may include, for example, seasonal snow-cover information derived from SSM/I data, or Polar Pathfinder Data Sets. Additional products derived from other sensors, as well as in-situ data sets relevant to the usage of the satellite data will need to be archived and distributed.  As examples, over-ice products may be derived from radar altimetry data, and ice- and snow-surface temperatures may be products from thermal infrared radiometers and cloud cover may be mapped from combination of SSM/I, AVHRR, and TOVS.  The snow and ice DAAC shall develop these products by working closely with the research community to define and test them. 

2.2 Goals and Objectives

The contractor shall support the NASA snow and ice research and user community by providing cryospheric data and information services, assisting in locating and manipulating related data not archived at the DAAC, and serving as a point of contact for the development and implementation of new geophysical algorithms to derive standard snow and ice products.  The general goals are to:

2.2.1
support the development of algorithms and tools for the generation of new and improved snow and ice products;

2.2.2 acquire, produce, manage, archive and distribute snow and ice data products from Earth science or other closely related instruments, as well as supporting/validation data from in-situ sources;

2.2.3 facilitate the use of those products in modeling cryosphere-climate system processes; and 

2.2.4 share DAAC expertise with the user community.

The specific objectives for achieving the EOSDIS goals include the following:

2.2.5 managing existing data collections and acquiring new data streams needed to meet Earth science objectives, such as the Summary Data Base of Arctic Water Vapor Characteristics, or the Polar Pathfinder (AVHRR, SSM/I, TOVS, SMMR) data sets.

2.2.6 processing passive microwave data using algorithms (and software) provided by EOS-funded investigators.

2.2.7 implementing and/or testing existing and new algorithms to derive geophysical products from satellite imagery (includes algorithms for interdisciplinary groups, such as Sea Ice Motion Products for modeling and monitoring) as recommended by the snow and ice DAAC User Working Group (UWG).  Includes determining the reporting deficiencies and limitations.

2.2.8 collecting information needed for specifying EOSDIS requirements, design and implementation (i.e., support to other EOSDIS contractors, such as the ECS Contractor).  Includes developing recommendations from users regarding data types, formats, and new products to be archived.

2.2.9 reviewing and testing the software maintenance builds and sustaining engineering activities for  the ECS distributed by the EMD contractor to ensure that it meets the needs of the DAAC’s user community (e.g., participating in working group activities).

2.2.10 tracking user requests and user needs to access resources in greatest demand, and to identify resources and capabilities needed for future operations.

2.2.11 conducting system engineering studies of the snow and ice DAAC needs and development any new capabilities needed.

2.2.12 reviewing, correcting, and evaluating the verification and acceptance test activities at the snow and ice DAAC that are delivered by the contractor for ECS and approved by the ESDIS Project.

2.2.13 operating and maintaining the snow and ice DAAC, including technical directives, software builds and patches, sustaining hardware deliveries and other related activities deployed to the DAAC that are delivered by the contractor for ECS and approved by the ESDIS Project.

2.2.14 populating and updating the Global Change Master Directory with information about data sets available from the DAAC and populating and updating the EOSDIS ClearingHouse (ECHO) with metadata from data sets available at the DAAC.

2.2.15 preparing and disseminating information on DAAC activities, including that of other DAACs as requested, to the existing and potential EOSDIS user community.

2.2.16 developing and implementing methods to ensure data integrity (e.g., both sensor drift, misregistrations, etc.) and long-term viability (e.g., data security).

2.2.17 reviewing, evaluating, prototyping, testing and enabling system and software development of new Earth science information management systems such as the Evolution of EOSDIS Elements and any future versions of the EOSDIS Core System.

3 Task Descriptions

3.1 Information and Data System Management

The contractor shall manage the information and data collection of the snow and ice DAAC.  The contractor shall conduct software and system development activities including those that support the EOSDIS Core System and those that are unique extensions to the snow and ice DAACs capabilities. The snow and ice DAAC will participate in the system development and coordination of cross-data center information management capabilities for EOSDIS.  Specific contractor efforts include the following:

3.1.1 Develop additional DAAC-resident software and system components needed for the interoperability of DAAC metadata with that of other DAACs.

3.1.2 Coordinate with other data centers in development of system-level capabilities, including common user interfaces or browse functions for representing climate indices for the cryosphere.

3.1.3 Perform approved EOSDIS-wide prototyping activities, such as activities for enhancing the quality of data products and the performance of the data system and increasing access to data and information.

3.1.4 Participate in the definition and implementation of EOSDIS standard data formats, developing format conversion software to transfer existing snow and ice data into adopted formats, 

3.1.5 Coordinate user services with other NASA Earth science data centers (includes participating in, and chairing if so elected, the activities of User Services Working Group (USWG) who define and standardize user services provided across all ESDIS data centers, communicate user- and user-services-related issues to the ESDIS Project, and develop recommendations for policies and procedures relevant to user services).

3.1.6 Coordinate operations with other data centers (includes participating in working groups who define and standardize operations required across all the ESDIS data centers, communicate operations-related issues to the ESDIS Project, and develop recommendations for policies and procedures relevant to DAAC operations).

3.1.7 Integrate new versions or enhancements to ECS software in existing baseline that are derived from the EMD contract.

3.1.8 Coordinate the installation and testing activities with the EMD, including reviewing, correcting, and evaluating the verification and acceptance test plans prepared under EMD and other EOSDIS activities as they are developed by the ESDIS Project.

3.1.9 Interface with Science Investigator Processing System (SIPS) data providers and other data providers and the ECS to ingest and maintain SIPS datasets in the DAAC archive.  This includes operating and maintaining any SIPS interface that have been designated for the snow and ice DAAC.  

3.1.10 The contractor shall develop and maintain any unique software and system extensions to the ECS  (including acquiring necessary resources, e.g., hardware and software) needed to meet the needs of the snow and ice  DAAC, which are beyond the scope of the core system functionality. These capabilities (extensions) shall be resident within the DAAC, but may be outside of the core system environment at the DAAC. 

3.2 User Services

The contractor shall provide scientific expertise to support the snow and ice DAAC user community, and scientific and technical data management support for the EOS AMSR, GLAS, and MODIS data products handled by the snow and ice DAAC.  This support includes all direct interaction with users: taking data and information orders, checking on the status of pending orders, resolving any problems with data orders, advising on the interpretation and use of data products and data quality assessments, answering questions about snow and ice data products and related issues, providing information related to cryospheric sciences and data, gathering and documenting feedback from users, any maintenance of user accounts and billing and collection activity that might be required, checking status of user accounts, preparing and reviewing DAAC system  documentation including  search and order interfaces, data formats, on-demand subsetting, reformatting, and other related documents.  The contractor shall support NASA outreach activities, such as staffing of booths at major conferences, preparation and distribution of brochures and other methods of publicizing snow and ice DAAC activities.  The contractor shall develop snow and ice data and information products targeting specific segments of the user community, such as the education community.  The latter activities are performed as part of or in coordination with the activities of the EOSDIS User Services Working Group (USWG).

The contractor shall provide on-line access to the snow and ice DAAC archive catalog via a web accessible search and order system.  The contractor shall provide all snow and ice DAAC product metadata to the EOS Clearinghouse (ECHO) system.

3.3 EOSDIS Core System Interface

The contractor shall support the ESDIS Project in ensuring that the EOSDIS Core Systems (ECS) will continue to properly support NASA and its user community. The contractor shall work with the EOSDIS Maintenance and Development  (EMD) contractor to support the sustaining engineering and maintenance activities on the EOSDIS Core System. The contractor shall participate in EMD working group activities, participating in designated reviews, reviewing and critiquing ECS and EMD documents, generating appropriate documentation of discrepancies (identifying issues and risks) against the ECS and EMD reviews and deliverables (including documents and system), reviewing responses to discrepancies (evaluating impacts), planning the facility to house any EOSDIS hardware systems at the DAAC, working with the ESDIS Project to plan tests to validate and verify systems at the DAAC, participating in test teams and executing its own test, if necessary, and interacting with ECS and EMD personnel on-site.  Specifically, the contractor shall provide objective feasibility analyses of alternative designs, operations and maintenance of ECS and EMD elements that interface with the DAAC.  The type of support shall cover requirements definition, performance specification, reliability, maintenance, security, scheduling tools, production management procedures, and facility requirements.

3.4 Data Set Acquisition

The DAAC shall acquire new data sets to further the goals and objectives of the NASA and the ESDIS Project.  Acquisition of new datasets includes development of documentation, guides, metadata and incorporation of the data sets into the snow and ice DAAC holdings for archive and distribution, as well as populating the Global Change Master Directory and ECHO.  All acquisitions must be approved by the ESDIS Project.  

The DAAC will provide configuration control of the data set baseline, which takes into account the priorities set by the DAAC’s UWG. This task includes planning for new products, including data ingested from both EOS and non-EOS missions, data from appropriate field campaigns, products generated from other ingested data, special EOS products received from instrument teams, and products received from EOS interdisciplinary science team.  The contractor shall provide data system enhancements as required (such as reformatting and quality assessment to support the acquisition of new datasets).

3.5 Mission Support

The contractor shall perform science mission support activities as required of the snow and ice DAAC.  The contractor coordinates data management activities with instrument teams and interdisciplinary science teams responsible for developing the standard scientific   data products to be archived at the DAAC.  This task involves negotiating any necessary inter-project agreement and data management plans, providing guidance on data formats, media, metadata, and documentation. In this task, the contractor plans for transfer of data and metadata into the DAAC.  In some cases, product generation software will be delivered in stages for the science software integration and test at the DAAC.  In particular, the DAAC will be responsible for acceptance and operation of integrated science software. The contractor may also be required to validate the science integrity of test and data products.

3.6 Operations and Maintenance

The contractor shall perform all system and network administration and data system operations (e.g., computer and peripheral device operations, system backups) and any related manual operations (e.g., off-line media library operations, packaging and shipping of user products) associated with data ingest, data maintenance, product generation, maintaining and updating metadata, and other data and information services for users.  This includes all DAAC-based operations of the ECS and the follow-on EMD systems. 

Similarly, the contractor shall provide maintenance, including sustaining engineering, for all DAAC-developed or procured items.  DAAC-provided maintenance includes hardware and software maintenance (or replacement, as appropriate), fixing software errors, updating vendor software, and other related maintenance activities.  

3.7 External Interfaces

The contractor shall coordinate with other organizations, agencies, DAACs, NASA Centers, and institutions in order to accomplish the goals and objectives of this contract.  This task includes developing and maintaining interfaces with other EOSDIS organizational elements, other agencies with which EOSDIS must cooperate, and NASA’s international partners with whom EOSDIS will be interoperable.  Examples of other EOSDIS elements include the EOS Data and Operations System (EDOS) and the Earth Observing System (EOS) Mission Support network (EMSn).  

3.8 Science Outreach Support

The contractor shall provide science outreach support in response to changing needs of NASA and the project.  This work is dependent on specific funding from NASA.  The contractor shall provide science writing, graphic design, and Web programming support for the Earth Observatory, an Internet-based outreach effort of the Earth Observing System (EOS) community.  The Contractor shall:

--work with scientists and data visualizers, as well as independently, to select and prepare images for feature stories. Submit graphics for review to Chief Web Designer/Art Director. Revise graphics according to feedback and best practices for scientific visualization.

--use Web programming languages to mark up and publish written content for the Earth Observatory. Layouts will adhere to Earth Observatory style guidelines established by Chief Web Designer/Art Director, and will be submitted for review to Chief Editor and Chief Web Designer prior to publication.

--research and write feature articles as assigned by the Chief Editor, the ATR, and the Executive Committee for Science Outreach. Articles will be in proper English and capable of capturing the interest of the public. The Contractor shall ensure factual accuracy and give key contacts a chance to preview and revise articles before submitting articles to the Chief Editor for review and publication.

--propose ideas for new feature stories.

--generate ideas for, prepare for publication, and caption images for the Earth Observatory Image of the Day and Natural Hazards section. 

--help develop interactive, educational exercises for the Interactive Composite Editor and similar tools.

3.9 Institutional Support

3.9.1 Institutional Management and Systems Engineering

Provide the line management and technical staff to manage and operate the DAAC, including those necessary to interact with other institutions and agencies involved with EOSDIS, to coordinate with the DAAC’s user community, to provide scientific support to the user community on the use of the DAAC’s data, and to conduct the system engineering tasks required to ensure that all of the DAAC’s systems are functional and properly enabled.  The contractor will provide management and technical staff to manage and maintain the DAAC facilities and institutional services.

Provide the science oversight and system engineering tasks for the DAAC, including the coordination of software, hardware, network and science infrastructure work between other EOSDIS elements and the DAAC.

.

3.9.2 DAAC User Working Group

The DAAC shall participate in the DAAC User Working Group (UWG) activities.  The DAAC arranges regular meetings of the UWG.  The DAAC participates at the meeting by preparing status information for the group, addressing issues raised by the group, and preparing meeting minutes for the group.  The UWG meets no more than twice a year at a site selected by the chairman of the UWG, the DAAC Manager and the Government's Contracting Officer's Technical Representative (COTR).  Typically, the site of the meeting will be at the contractor’s site, near the Goddard Space Flight Center, at one of the UWG member’s institutions, at another DAAC, or a the site of a national/ international conference. The number of members on the UWG will vary from year to year, but will not exceed twenty members.

3.9.3 Travel Arrangements

The contractor shall provide the travel arrangements required by the DAAC staff to interact with the NASA ESDIS Project and the other groups involved with the operation and development of the EOSDIS.  This includes travel to institutions and agencies where users reside, as well as travel to other sites to perform other defined tasks, such as user outreach.  Travel arrangements for non-government UWG members in conjunction with the UWG activities shall also be provided.

3.10 Facility Preparation/Modification

The contractor shall provide all facility preparations including space, power and air conditioning required to accommodate the DAAC element, including the equipment to be provided by the ECS contractor and existing equipment provided for Version 0.  Office space and furnishings shall be provided for the DAAC staff.  The contractor will work with the ECS or EMD contractor to modify the facility, as needed for ECS or EMD computer systems.  The ECS computer systems include SGI, SUN and PC workstations, disks, peripherals and network components.  The ECS system components are documented at http://edhs1.gsfc.nasa.gov.  Facility management work includes the security, electrical, cooling and network infrastructure to accommodate the full complement of snow and ice DAAC staff and computer systems.  The contractor shall provide office space and furnishings for EMD contractors and visiting scientists and engineers that are temporarily assigned to the DAAC.   This requirement will not exceed ten full-time equivalents.

3.11 Logistics

The contractor shall acquire the data storage media and consumables required to operate the DAAC.

Requirements for operating the external communication network in support of the DAAC operations or to deliver data to the users electronically is currently provided directly by the ESDIS Project, who has arranged for all external communications support.   NASA presently provides the external communication network.  

3.12 Reporting

The Project Manager shall provide the single point-of-contact between the Contractor and the COTR designated under this contract.  The Project Manager shall provide overall coordination of the entire contract effort.  All communications shall be furnished by the COTR through the contractor's Project Manager, who shall be the contractor's representative for technical and administrative performance of all work hereunder. The contractor's performance of the services described herein shall be subject to the technical direction and monitoring of the COTR and monitoring by any assigned Assistant Technical Representatives (ATRs).  The contractor shall effectively communicate the operational status to the COTR.  The contractor shall integrate and coordinate task schedules with overall ESDIS and EOS Project schedules.  The contractor shall ensure high technical quality in personnel performance, as well as, contract deliverables. The contractor shall ensure that effective financial and business management practices are used in support of this contract. This activity shall include oversight of the development and preparation of the NASA 533M and 533Q reports.  The contractor shall submit the following technical reports.

3.12.1 Status Report

The contractor shall electronically submit a weekly and monthly status report of accomplishment highlights, work planned for following period, user outreach, and any issues that arise.  The contractor shall electronically submit an annual report that summarizes the achievements, accomplishments and other information from the monthly reports. 

3.12.2 Annual Work Plan and Budget

The contractor shall submit an annual work plan briefly summarizing the accomplishments achieved at the snow and ice DAAC with respect to the SOW requirements, and the programmatic and technical issues that confront the SI DAAC.  The report shall also outline the activity planned for the next year and include the SI DAAC’s updated long-term planning schedule.  The work plan shall include a discussion of requirements, implementation approach, manpower allocation, and delivery schedule.  A separate submission of an annual budget for the snow and ice data center shall also be provided.

3.12.3 Data Set Baseline

The contractor shall maintain the snow and ice DAAC data set baseline.  The data set baseline addresses currently supported data sets, future data sets for which funding has been identified, and candidate data sets for which funding has not yet been identified, as well as services provided for each data set. The contractor shall provide updates to upcoming versions of the EOSDIS Science Data Plan.

3.12.4 Data Center Metrics

The contractor shall provide metrics as defined by the ESDIS metrics processes.  ESDIS metrics processes include the routine collection of metrics using the EOSDIS Metrics System (EMS) being introduced into the DAACs during 2007.  Information on these processes is located at http://edgrs.gsfc.nasa.gov:8000/.  The types of metrics to be provided may be financial, performance, quality or management.  Examples of metrics include performance of data center, user accesses, product archive and distribution, and other similar metrics.  

Deliverables

	DR No.
	Deliverable
	Date

	DR-1
	Monthly Status Report (per SOW Section 3.12.1)
	15th of every month

	DR-2
	Annual Work Plan (per SOW Section 3.12.2)
	January 15 annually

	DR-3
	Annual Status Review of accomplishments, performance, user services, development and implementation plans (per SOW Section 3.12.1)
	January 15 annually

	DR-4
	Data Set Baseline Updates (per SOW Section 3.12.3)
	January 15 annually

	DR-6
	Performance metrics (per SOW Section 3.12.4).  This includes performance of data center, user accesses, distribution, and other similar metrics.
	Weekly and monthly throughout the contract performance period
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