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PREFACE

On behalf of the NOAA Observing Systems Council (NOSC), we’re pleased to present the inaugural edition of an observing systems investment recommendations document that was developed over the course of the FY07-11 Planning, Programming, Budgeting and Execution (PPBES) cycle.  Although this edition was not completed in its final form in time for the Program Analysis and Evaluation (PA & E) FY07-11 NOAA Program Briefing, the majority of the information was available to PA & E to use in preparing its proposed NOAA program presentation.  The document consists of a compilation of inputs the NOSC provided throughout the FY07 process.  View this document as complete but it establishes the foundation for developing the follow-on edition in conjunction with the FY08-12 PPBES cycle.  As NOAA matures its PPBES process, the NOSC will make progress through its continuing work with the Mission Goal Teams to produce a more comprehensive and timely FY08 document.  We want to thank all of the representatives from the NOAA Goal Teams and Line Offices for their cooperation and support in this effort.  We look forward to continuing the productive relationship that has evolved over the pat year that will lead to a more comprehensive document for FY08.

GREGORY WITHEE




D. L. JOHNSON

Co-Chair





Co-Chair

NOAA Observing Systems Council


NOAA Observing Systems Council 

EXECUTIVE SUMMARY

Building an integrated global environmental observing and data management system is one of the National Oceanic and Atmospheric Administration’s (NOAA) crosscutting priorities.  This is driven by NOAA’s need to perform its mission in an efficient, economical, and most important, effective manner.  One approach to achieve this objective is to use a suite of analytical tools to produce recommendations for potential investments and/or efficiencies in observing systems.  The results and recommendations contained in this document are the product of a process that used multiple methodologies.   

This document summarizes NOAA's initial attempt to produce recommendations to aid the NOAA leadership in making sound near-term as well as long-range observing system investment decisions.  These preliminary results have been used in preparing the NOAA Observing Systems Council's (NOSC) comments on the draft of NOAA’s Annual Guidance Memorandum (AGM) (Attachment 1).  Additionally, they have been used as input to the FY07 Planning, Programming, Budgeting, and Execution System (PPBES) cycle.  We must stress the “preliminary” nature of these results because they constitute the first time NOAA has attempted to accomplish a NOAA-wide assessment and produce corresponding recommendations applicable to the corporate NOAA.  We have already seen some benefits from actions taken to continually refine and improve the investment analysis process.  Even in the case where specific definitive recommendations were not feasible, a valuable benefit from this exercise is that it revealed the need for further investigation into the myriad of NOAA observing systems.  

Section I consists of an introduction that briefly explains how NOAA’s goal of developing a global integrated environmental observation and data management system fits into the NOAA Information Service Enterprise that is part of the NOAA Service Enterprise Architecture.  Additionally, it briefly recaps the requirements collection, assessment, and allocation process that NOAA is developing concurrently with its baseline and target observing systems architectures.  

Observing system investment and efficiency recommendations must be made within the context of NOAA’s Strategic Plan and its concept of operations, and driven by validated requirements.  Section II covers that part of NOAA’s concept of operations that applies to observing and data management systems.  It is derived from NOAA’s strategic plan and explains the activities contained in the Information Service Enterprise that are common across almost every NOAA Line Office and are designed to accomplish NOAA’s observing and data management goals.  The section does not specifically address the Ecosystem Mission Goal of protecting, restoring, and managing the use of coastal and ocean resources, but does address the Ecosystem Goal from an observing system and data management perspective.  Section II also describes the Mission Goal requirements for the Ecosystem, Weather and Water, Climate, and Commerce and Transportation Goals as documented in the individual Mission Goal Statements of Need.  

Section III explains the methodologies used in the analyses during this stage of the process.  These analyses constitute a vital step in NOAA’s effort to develop a NOAA-wide observing system architecture.  Development of baseline and target architectures will facilitate the centralized planning and integration of all NOAA's observing systems as called for in Program Review Team Recommendation #32.  Using this architecture, NOAA will base all its prospective observing systems decisions on validated requirements consistent with the target architecture.  

Methodologies included: a comparison between observing requirements and current observing capabilities that fed the initial investment survey; a review of the Mission Goal Teams’ FY07 Program Baseline Assessments (PBA); an assessment of the FY07 Mission Goal and Support Mission Sub Goal Teams’ Program Plans; and an early use of objective analysis techniques that had to be suspended due to other taskings associated with the PPBES cycle.  Each methodology produced its own results, which are contained in Section IV.  
It is very important to understand that in this, the initial stage of the process, three key assumptions were made during the analysis:


- Each Priority-1 (Mission Critical) Observing Requirement is equally valuable to NOAA


- Each Program within each Goal is equally valuable to that Goal


- Each Goal is equally valuable to NOAA

Two factors drove these assumptions.  The first is the FY07 PPBES time line.  The second is the fact that NOAA has not explicitly prioritized: (1) requirements within Programs; (2) Programs within Goals; and (3) Goals across NOAA.  Although the NOAA Observing Systems Architect’s (NOSA) team was able to conduct analyses and produce preliminary results, these assumptions clearly limit the validity of the results as they relate to NOAA-wide priorities.  

Section V contains recommendations resulting from the methodologies regarding potential investments and/or efficiencies in observing systems.  Again, the goal was to aid the NOAA leadership in making sound near-term and long-range decisions that fulfill Congressional and NOAA Strategic Plan guidance, and satisfy operational requirements.  As such, Section V provides recommendations and observations for the PA&E Office to use in their development of the Program Decision Memorandum.  Recommendations from the investment survey are of a general and philosophical nature due to the maturity of the process and the time line under which it was conducted.  Recommendations as a result of the PBA and Program reviews tend to be more specific, because in many cases, the available information was sufficient enough to provide more definitive comments.
The following represents a summary of the general recommendations resulting from the investment survey.  NOAA should:  

- Prioritize its observing requirements within the programs, its programs within the Goals, and ultimately the Goals themselves across NOAA.  This is absolutely paramount to successfully implementing a rigorous, structured, and repeatable approach to making wise observing system investment decisions.

- Coordinate certain observing requirements across Mission Goals.   The survey results clearly show that some observing systems “owned” by one Mission Goal program provide substantial value to other Mission Goals.  
- Coordinate the acquisition of data from external sources.  Data obtained from external (non-NOAA) sources were found to be widely used and highly valued across NOAA. 
- Evaluate potential savings and improvements in specific areas.  The Survey results indicate there may be certain requirements that could be:

-- met more efficiently by retaining current systems that are higher valued and dis-investing in lower-valued systems, or

-- met more effectively by investing in improving or implementing the more highly valued future system options
- Further define and evaluate highly promising future system options.  There are a significant number of mission critical requirements where future observing system alternatives were evaluated by Mission Goal programs as potentially providing much higher value than any current observing systems.   
- Assess the relative balance of systems in R&D versus operational systems and ways to enhance awareness of new observing system capabilities. 
- Evaluate system alternatives to improve breadth. From a NOAA-wide perspective, systems currently planned or envisioned by Mission Goal programs are predominantly seen as providing increased depth (increasing the value contributed to measuring a specific Mission Goal program observing requirement) instead of increased breadth (increasing the number of Mission Goal program observing requirements to which a system contributes value in measuring).  
- Evaluate system alternatives to increase depth.  Some future observing system alternatives were seen as potentially providing greater increase in breadth of contributions than increase in depth of value with respect to individual observing requirements.   Such systems may represent good opportunities to increase value via increasing the depth of contribution from these alternatives.

Again, Section V contains more detailed information regarding these general recommendations, as well as specific comments resulting from a review of the Program Baseline Assessments and Program Plans.

We envision the first two sections of this living document remaining relatively stable and unchanged.  
The material in Sections III through V constitutes a snapshot in time that will continually be updated in conjunction with the PPBES process based on continued dialog and cooperation between the NOSA Staff and the Goal Teams.  The NOSA Staff will continue to work with the Goals and the Programs to refine the methodologies and improve the investment analysis process.  Revised assessments will be presented in future versions of this “living document.”   

The next steps in the process include development of a prioritization schema and NOAA priorities with respect to requirements, Programs, and Goals.  In addition, the analyses will incorporate cost information for each investment option.  Cost information will include the life cycle costs for both current systems and those being planned and programmed for the near term and the future.  The analysis will also address risks associated with both performance and cost.  Finally, possible solutions that include continuing with current plans, identifying possible trades, and/or looking at other types of non-material solutions will be examined by the NOSA team in support of the NOSC.  This ongoing process will enable NOAA to identify shortfalls or excesses in its programmed and planned observing system capabilities and ultimately result in the integrated global environmental observation and data management system.



SECTION I

INTRODUCTION

A.  The 21st Century presents complex challenges for the National Oceanic and Atmospheric

Administration (NOAA). Every aspect of NOAA’s mission—ranging from predicting changes in Earth’s environment, forecasting severe weather to managing coastal and marine resources —faces a new urgency, given intensifying national needs related to the economy, the environment, and public safety.  As the new century unfolds, new priorities for NOAA action are emerging in the areas of climate change, freshwater supply, ecosystem management, and homeland security.  
B.  Observations of the environment are intrinsic to NOAA’s mission.  NOAA envisions an integrated global environmental observing and data management system that will bring together all aspects of environmental monitoring to ensure data quality, to manage data efficiently in the long-term, and to make these data easily and readily accessible to the user.  Achieving all of these actions will facilitate NOAA’s accomplishing its goals and associated activities of monitoring and observing, understanding and describing, assessing and predicting, engaging, advising, and informing, and managing.  NOAA will work with national and international partners to develop these global-to-local environmental observations while continually monitoring the coupled ocean/atmosphere/land systems. This activity will maximize the mutual benefits of national and international data exchange.

	NOAA's Integrated Observation and Data Management System

· Optimum spatial and temporal coverage with only required redundancies
· 
· Shared costs

· Local, national and international planning and partnering

· Full and open

· Real-time access

· 100% Archiving and accessibility

· Multi-Mission


Figure I-1.  Characteristics of NOAA’s Integrated Observation and Data Management System.

C.  The integrated observation and data management system must fulfill all of the characteristics listed in Figure I-1.  Observation networks must achieve the required degree of spatial and temporal coverage and reduce the number of redundancies to only those that are determined to be critical.  NOAA will partner with other agencies, organizations, and communities (scientific, academic, private industry, and governmental) and look to them to help share the costs.  The system must be full and open, using, for example, standardized data formats and having the capability to accommodate all the various observations NOAA produces and will be required to produce.  All users must have real time access not only to the raw observations, but also to the databases into which the observational data and its resulting products are stored and being processed.  NOAA must have the capability to archive all observational data and ensure that users can access what they want when they want in the form they want.  In addition, to maximize efficiency and economy, NOAA's observing platforms should support the observational data requirements of multiple mission goals.

D.  The foundation for a truly integrated global environmental observing and data management system is enterprise architecture.  NOAA is aggressively developing its Information Service Enterprise (ISE) (Figure I-2) to serve as the future NOAA enterprise architecture supporting the four NOAA mission Goals:  Ecosystems, Climate, Weather and Water, Commerce and Transportation. The NOAA ISE recognizes the “lifeblood” of NOAA is the environmental information provided by the enterprise to the users.  The NOAA ISE is an end-to-end system that recognizes the value of environmental observations and addresses all of the essential functionality necessary to satisfy the future needs of users.  

E.  As our users’ future operations will change over time, NOAA’s internal concepts of operation (CONOPS) must also change to support our users and their new ways of conducting business. The CONOPS for the ISE captures those future internal changes.
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Figure I-2.  NOAA Information Services Enterprise

F.  The environmental observations cover all domains that affect Planet Earth.  Figure I-3 presents a construct for the NOAA Information Service Enterprise that would include observations collected from space, atmosphere, oceans, land, and undersea. To maximize our efficient use of the data in our enterprise, we must organize the data. A data model is a method to assist us in that organization.
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Figure I-3.  The NOAA Service

                    Enterprise

G.  Fundamental to the success of any architecture in operation is the degree to which it satisfies the users’ needs or requirements. NOAA has improved its requirements definition and collection processes (Figure I-4) and has increased substantially its dialogue with users to better understand future requirements.  NOAA is developing the Consolidated Observation Requirements List (CORL) (or requirements database). This allows NOAA Mission Goal Teams, Line Offices, and program managers to define their user’s needs for environmental observations by environmental parameter—independent of potential future system solutions.  Additionally, NOAA is working closely with the other Federal agencies to capture their future environmental observation requirements.
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Figure I-4.  Requirements Collection, Assessment, and Allocation process.

H.  NOAA is working with its users to translate their mission needs into specific environmental

observation requirements. NOAA will then conduct trade studies at several levels to determine how and where to best collect that observation, taking into  consideration the users’ needs for attributes such as accuracy, frequency of information, timeliness, etc.  Mission Goal Teams will validate the requirements for environmental observations, and then evaluate various solutions and/or conduct trade studies to determine the best mix of observing systems to meet those requirements.    Included within the solutions space will be NOAA, national, international and commercial programs.  Mission Goal Teams will submit proposed solutions into the Planning, Programming, Budgeting, and Execution System (PPBES) for funding approval. 
I.  Another important linkage for the 
CORL database is with our research programs and their objectives. This critical linkage will more clearly focus our research initiatives toward those high priority user requirements. Technology initiatives will be similarly linked to our users’ high priority requirements. These linkages will not only assist us in developing our research and technology investment plans, but also improve our focus on transition of research to operations.

SECTION II

NOAA'S CONCEPT OF OPERATIONS (CONOPs) AND MISSION GOAL NEEDS

A.  Observing system investment and efficiency recommendations must be made within the context of NOAA’s Strategic Plan and its concept of operations, and driven by validated requirements.  NOAA’s Strategic Plan establishes the following goals: 

1.  Protect, Restore, and Manage the Use of Coastal and Ocean Resources through an Ecosystem Approach to Management.  
2.  Understand Climate Variability and Change to Enhance Society’s Ability to Plan and Respond.  

3.  
Serve Society’s Needs for Weather and Water Information 
4.  Support the Nation’s Commerce with Information for Safe, Efficient, and Environmentally Sound Transportation.  

5.  
Provide Organizational Excellence and Mission Support 

B.  To accomplish performance objectives and achieve outcomes associated with its goals, NOAA is developing an end-to-end process covering the following five fundamental activities that are common to all parts of the NOAA enterprise:   

1.  Monitor and observe the land, sea, atmosphere, and space and create an observational and data collection network to track Earth’s changing systems.

2.  Understand and describe how natural systems work together through investigation and interpretation of information.

3.  Assess and predict the changes of natural systems and provide information about the future.

4.  Engage, advise, and inform individuals, partners, communities, and industries to facilitate information flow, assure coordination and cooperation, and provide assistance in the use, evaluation, and application of information.

5.  Manage coastal and ocean resources to optimize benefits to the environment, the economy, and public safety.

C.  Earlier Figure I-2 depicted four out of the five activities listed above that comprise NOAA’s Information Service Enterprise (ISE).  For the purposes of this document, the Ecosystem Goal is viewed from primarily an observing system and data management perspective and not from an ecosystems management point of view.  The four activities that make up NOAA’s ISE are more pertinent to the discussion of observing system investment recommendations.  This document does not address the “Manage coastal and ocean resources to optimize benefits to the environment, the economy, and public safety,” activity within the Ecosystems Goal.

D.  In addition to establishing the goals referenced above, NOAA recognized five crosscutting priorities that were essential to support the mission goals.  One of these is the requirement for an integrated global environmental observation and data management system.  To make observing system investment recommendations designed to help NOAA achieve its goal of an integrated system, requires the effective integration of user needs with observations, data collection, products, and archival and access systems.  The critical first step involves identifying user needs.  While the needs are being identified and documented through a rigorous requirements process, NOAA’s current capabilities are also being assessed and documented.  Then the two will be analyzed and compared against each other to determine gaps, redundancies (both necessary and unnecessary), and superfluous capabilities.  Section III will elaborate on the methodology used in the first stage of this long and complex process.  The following paragraphs expand on each of the four Mission Goals’ needs.

1.  Ecosystem Support.  
a.  Ecosystem observations are the beginning of the “end-to-end” approach toward resource management with incremental and collaborative objectives.  Observations must possess the integration, depth, and accuracy needed for the nation to protect, conserve, or manage marine populations and protected areas within the following programs:

(1) Coastal Resources




(2) Marine Protected Areas



(3) Corals




 
(4) Habitat Restoration




(5) Fisheries Enforcement



(6) Underwater Research and Exploration

(7) Invasive Species

(8) Protected Species Management

(9) Fisheries management 

(10) Aquaculture                               

(11) Ecosystem Research

b.  The required environmental key observation capabilities for the Ecosystems Goal include the ability to measure those parameters that will yield:

(1) Biological information of habitats and ecoregions including inventories, behaviours, and characterizations.

(2) Objective and reliable incidental fisheries “take” information 
(3) Physical oceanographic and hydrographic elements for sea floor mapping

(4) Bathymetric and hydrographic data of the ocean and coastal areas 

(5) Chemical elements including water quality and their status and trends 

(6) Cultural and social information for impacts to coastal management

(7) Elements of hazardous waste sites, and oil spills

(8) Aquatic invasive species data; as a serious and increasing threat to natural resources: human impacts from invasive species cost to the nation have been estimated at over $138 billion; marine ecosystem impacts are inestimable
(9) Observation data to determine the current level of effort of habitat restoration outputs (requirement of 133,000 acres and 30,000 stream miles by 2010) sufficient to support NOAA trust resources
(10) Data to determine current usage and costs for most goal wide support services (ships and aircraft are exceptions)
(11) High-resolution photographic evidence of fishing activity to directly increase compliance with fishery regulations through efficient monitoring and effective violation identification for enforcement program requirements 

(12) Information on status and trends of protected species and their habitats

(13) Physical oceanographic, meteorological, hydrographic and biological

information to aid in forecasting fate and transport of hazardous chemicals 

from catastrophic or long term releases

(14) Surveys and mapping of shoreline geomorphology, habitat and human use, and resources to characterize relative risks from anthropogenic or nature induced changes (e.g., oil spills or a hurricane) 
2.  Climate and Climate Change Support.   
a.  Observational needs for understanding climate change range from the upper atmosphere to the bottom of the ocean and the biosphere contained therein.  Understanding the diversity of processes is critical but the overarching issue driving the climate program is simply this: “Describe and explain the four dimensional changes (including abrupt changes and extremes) of temperature and water vapor in the atmosphere, precipitation over land, and temperature, salinity, and carbon in the oceans.”  

b.  Required environmental key parameter capabilities include the ability to measure:

(1) Sea level to identify changes resulting from climate variability (monthly)
(2) Ocean carbon content every ten years and the air-sea exchange seasonally

(3) Sea surface temperature and surface currents to identify significant patterns of climate variability in open ocean, coastal, and estuarine waters (weekly)
(4) Sea surface pressure and air-sea exchanges of heat, momentum, and fresh water to identify changes in forcing function driving ocean conditions and atmospheric conditions (monthly)
(5) Ocean heat and fresh water content and transports to identify where anomalies enter the ocean, how they move and are transformed, and where they re-emerge to interact with the atmosphere (monthly)
(6) The essential aspects of thermohaline circulation and the subsurface expressions of the patterns of climate variability (seasonally)
(7) Sea ice thickness and concentrations (weekly)
(8) Snow cover extent (including liquid water content), permafrost, and glacial thickness changes (weekly)

(9) Global atmospheric temperature changes including the surface (daily)

(10) Water vapor, clouds, and earth radiation budget change and variations including solar irradiance (daily)

(11) Precipitation variability including changes in extremes (daily).

(12) Parameters to define local to large-scale storms and extreme events including changes over time (weekly)

(13) Land/atmosphere fluxes of heat, moisture and momentum (daily).

(14) Atmospheric and surface level winds and surface atmospheric pressure (daily)
(15) Nutrients and chlorophyll in estuarine and coastal waters

(16) Temperature and salinity in estuarine and coastal waters

(17) Abundance, distribution, and productivity of sentinel species

(18) Diversity of coastal and estuarine species

(19) Spatial extents of coral reefs in waters of U.S. and trust territories

3.  Weather and Water Support.  
a.  Weather, including space weather, is directly linked to public safety and about one-third of the U.S. economy (about $3 trillion) is weather sensitive.  With so much at stake, NOAA’s role in observing, forecasting, and warning of environmental events is expanding.   The forecast process begins with observations.  In order to reach 100% capability, national and global observations of sufficient accuracy, temporal resolution, and spatial resolution are required for monitoring and understanding the environment, and producing weather and water information, especially in the form of forecasts and warnings.  The Nation needs the
 capability to collect accurate, reliable and frequent marine, surface, upper air, and space environmental observations.  Specifically:

(1) Capability to process and quality control the collected observations

(2) Capability to deliver oceanographic and weather data in real-time

(3) Capability to integrate the data collected into a comprehensive system that meets customer weather and water information requirements 

(4) Capability to respond to and correct failures in key backbone systems to ensure operational continuity 

(5) Continual research and development to ensure that observing and measuring the physical environment is done both efficiently and in a manner most advantageous to the user
(6) Shortened cycle time from research (government and academia) to the infusion of new technology into operations (e.g., new techniques, improved products) to maximize the advances provided through these new technologies

(7) Sufficient qualified personnel, information technology and laboratory resources, and warehouse capacity to satisfy these needs

b.  Significant observational capabilities already exist within NOAA, but there is a pressing need for enhancement to present capabilities needs through:

(1) Increasing the number of observation sites and the frequency, quality, accuracy, and reliability of the parameters measured to support operational decision support systems
(2) Improving capabilities to process and disseminate increasing volumes of environmental data

(3) Integrating the data collected into a comprehensive system that meets customer requirements for accurate and timely weather and water forecasts and warnings

(4) Having capabilities in place to respond to and correct failures in key backbone systems for not only existing installations but also for an increased number of system and sensor deployment locations

(5) Ensuring the availability of sufficient qualified personnel, information technology and laboratory resources, and warehouse capacity to effectively develop, test, and evaluate and store new instruments, to deploy and maintain new and current systems, and to assure operational continuity

(6) Supporting the development of new observational technologies and techniques necessary to meet current and emerging needs

(7) Efficiently transitioning new observational technologies and techniques into operations

4.  Commerce and Transportation Support.  
a.  To achieve this goal NOAA requires the capability to acquire, process, quality control, and disseminate the quantity of marine, aviation, and surface transportation-related observations necessary to support safe, efficient, and environmentally sound transportation.  The Nation needs the 
capability to collect accurate, reliable and frequent marine, aviation, and surface transportation-related observations.  Specifically:
(1) Capability to process and quality control the collected observations

(2) Capability to deliver oceanographic, weather, and positional data in real-time

(3) Capability to integrate the data collected into a comprehensive system that meets customer requirements for safe and efficient navigation and homeland security

(4) Capability to respond to and correct failures in key backbone systems to ensure operational continuity 

(5) Continual research and development to ensure that observing and measuring the physical environment is done both efficiently and in a manner most advantageous to the user
(6) Shortened cycle time from research (government and academia) to the infusion of new technology into operations (e.g., new techniques, improved products) to maximize the advances provided through these new technologies

(7) Sufficient qualified personnel, information technology and laboratory resources, and warehouse capacity to satisfy these needs

b.  Significant observational capabilities already exist within NOAA, but enhancements to these capabilities need to occur through:

(1) Increasing the number of observation sites and the frequency, quality, accuracy, and reliability of the parameters measured to support operational decision support systems

(2) Improving capabilities to process and disseminate increasing volumes of environmental data

(3) Integrating the data collected into a comprehensive system that meets customer requirements for safe and efficient navigation and homeland security

(4) Having capabilities in place to respond to and correct failures in key backbone systems for not only existing installations but also for an increased number of system and sensor deployment locations

(5) Ensuring the availability of sufficient qualified personnel, information technology and laboratory resources, and warehouse capacity to effectively develop, test, and evaluate and store new instruments, to deploy and maintain new and current systems, and to assure operational continuity

(6) Supporting the development of new observational technologies and techniques necessary to meet current and emerging needs

(7) Efficiently transitioning new observational technologies and techniques into operations

SECTION III

METHODOLOGIES FOR MAKING EFFICIENCY AND INVESTMENT RECOMMENDATIONS

A.  Introduction.  Several data gathering and analysis methodologies were employed and each produced its own results.  These results are contained in Section IV.  Methodologies and analyses included a comparison between observing requirements and current capabilities that provided a foundational database for the initial investment survey; a review of the Mission Goal Teams’ FY07 Program Baseline Assessments, and an assessment of the Mission Goal Team FY07 Program Plans.  Additionally, some objective analysis techniques were employed, but this effort had to be suspended due to other PPBES-related taskings.  Section V contains recommendations regarding potential investments and/or efficiencies in observing systems based on the implemented methodologies described in this section and the corresponding results described in Section IV.  The goal was to aid the NOAA leadership in making sound near-term and long-range decisions that fulfill Congressional and NOAA Strategic Plan guidance and satisfy operational requirements.

· 
· 
· 
· 


B.  Requirements Identification and Validation Methodology.  This methodology established the foundation for conducting the initial investment survey analysis.  The following paragraphs describe in detail the process followed.  Attachment 2 is an example of the type of information this process is capable of producing and which the NOSA Team will continue to compile.
1.  The NOSA Team first identified those NOAA Programs having observing requirements.  There were initially 12 Programs so identified, but once the methodology was implemented, this number expanded to 25 to account for all requirements from each Goal Team.  Due to the accelerated time schedule of this initial analysis, the NOSA used as its starting point only those program requirements identified as "Priority-1" or "Mission Critical."  

2.  It is very important to reiterate that in this, the initial stage of the process, three key assumptions were made during the requirements collection, validation, and investment survey analysis:

a.  Each Priority-1 (Mission Critical) Observing Requirement is equally valuable to NOAA
b.  Each program within each Goal is equally valuable to that Goal

c.  Each Goal is equally valuable to NOAA

3.  Two factors drove these assumptions.  The first is the FY07 PPBES time line.  The second is the fact that NOAA has yet to explicitly prioritize:

(a) Requirements within programs
(b) Programs within Goals
(c) Goals across NOAA
  Although the NOAA Observing Systems Architect’s (NOSA) team was able to conduct an analysis and produce preliminary results, these assumptions clearly limited the validity of the results as they relate to NOAA-wide priorities.   

4.  The Requirements Integrated Product Team (IPT), working with all the NOAA Goals, Line Offices, and programs, generated the "Priority-1" requirements using the process summarized below.  During the survey process, the programs had the flexibility to add, subtract, or modify their Priority-1 requirements, as they deemed necessary.  

a.  Identification and Collection.  

(1) The IPT's first step was to identify and collect the requirements for all of the NOAA programs.  The primary output of this step is a consolidated listing of the organization's environmental parameters and their fundamental characteristics.

(2) The IPT started with the requirements in the Geostationary Operational Environmental Satellite – Series R (GOES-R) Program Requirements Document Version 1 (GPRD-v1).  To generate the GPRD-v1, the IPT collected, assessed, documented and consolidated the observational requirements for both the NOAA Line Offices and NOAA Mission Goal Teams. The GOES-R requirements were categorized by domain (i.e., atmosphere, land, ocean, and space); geographic coverage (full disk, hemispheric, global, mesoscale); temporal scales (i.e., years, months, seconds); and Priority (1-Mission Critical, 2-Mission Optimal, 3-Mission Enhancing).  The final, NOAA-wide approved GPRD-v1, dated 
June 14, 2004, and signed by all the NOAA Line Office Assistant Administrators, became the cornerstone for both the GOES-R Program and the Consolidated Observing Requirements List (CORL).  
(3) The task of building the CORL began with each organization that has environmental observing requirements designating a Requirements Point of Contact (ReqPOC) to the NOAA ReqIPT.  Working through the ReqPOC, the ReqIPT reviewed all the organization's source documents concerning its observing requirements.  Source documents include previously documented and validated platform-independent observing requirements, scientific discipline workshops, mission statements, and science and technology infusion programs, as well as system-oriented specification documents.  This review identified the environmental parameters needed from observing systems along with derived products produced by data processing components. For each observational requirement, using the GPRD-v1 observational requirements as the initial input for each organization, the ReqIPT identified general characteristics related to the associated environmental domain (Atmosphere, Cryosphere, Ocean, Land, Space, etc.), geographic coverage (Global to Local scales), temporal needs (near real-time to decadal) and application (operational analysis and forecasting to climate and research).  

b.  Translation and Standardization.  

(1) The next step was to translate each program’s related observation requirements listed in its Mission Observing Requirements List (MORL) into specific NOAA program observation requirements.  The majority of this effort encompassed translating NOAA observation requirements previously documented through the NOAA Line Office structure and some observing system documentation into the FY07 NOAA Goal Team and program structure.  
(2) Standardization refers to creating a fixed, globally accepted, official format for all of the observational requirements.  Standardization is critical to referencing and consolidating all the collected requirements, allowing NOSA to assess the capabilities of current and planned observing systems against each user’s requirements to identify gaps or redundancies.  Three levels of standardization were applied:  
(a) A parameter naming convention, using the NASA Global Change Master Directory (GCMD) as the reference standard for observational requirement titles.  The ReqIPT made modifications for NOAA and DoD unique applications
(b)  Specific attribute specification usage and definitions
(c) Common quantification units for each attribute value 

c.  Revision and Prioritization .  
Each observational requirement is prioritized into the following categories: 
(1) Mission Critical (operational)
(2) Mission Optimal (operational)
(3) Mission Enhancing (research) needs
Once the draft MORLs were produced, the ReqIPT and ReqPOCs began to conduct an organization-wide update that included categorization of each observational requirement’s priority.  This approach allows an organization to review what has been documented and revise a comprehensive listing versus starting from scratch. In this step, standardized naming conventions, associated definitions, and attribute quantifications are all clarified, and any new observation requirements are added.  To date, the observational requirements lists, observational requirements titles, and Threshold (minimally acceptable) specifications for all Priority 1 observational requirements have been captured and revised (if appropriate).  Work is in progress to categorize all Priorities 2 and 3 needs as well as to include the Threshold and Objective (goal) specification values for the observational requirements at all priority levels.  In addition, the ReqPOCs will confirm all observational requirement attributes to ensure they are applicable and representative at both Threshold and Objective (goal) levels; any inappropriate parameters will be deleted. The IPT will produce an updated draft MORL for/with each organization in preparation for the Validation Phase. 


d.  Validation.  Efforts are underway to develop and implement a requirements validation process to be applied across all NOAA Programs.  To date, in collecting NOAA Line Office requirements for the National Polar-orbiting Environmental Satellite System (NPOESS) and Geostationary Operational Environmental Satellite Series R (GOES R) satellite systems, validation has consisted of organization-wide reviews of system-specific requirements documents culminating with NOAA Assistant Administrator approval.  The future validation process will also include a more thorough science-based justification of the importance of the requirement to achieving NOAA's Mission Goals.

C.  Initial Investment Survey Analysis.  
1.  This methodology sought to compare NOAA's observing requirements to its current and planned capabilities to identify:

a.  Instances where requirements are being met
b.  Instances where gaps exist between capabilities and requirements such that requirements are not being met
c.  Redundancies that could prove to be necessary or unnecessary 
d.  New or improved capabilities needed to meet near- and long-term requirements.

2.  Implementing the entire process across NOAA for all observing systems will be a long-term project.  However, in the near term, initial steps have been implemented to help point NOAA toward those "focus areas" deserving additional attention during the FY07 PPBES process.  The initial results from the process provided information that formed the basis of the NOSC comments on NOAA’s Annual Guidance Memorandum (AGM) (Attachment 1).

3.  Investment Option Identification.  Following the initial results that highlighted investment options and efficiencies focus areas,

 the NOSA Team next identified those investment options (or observing systems) it thought could contribute value to measuring each program's Priority-1 observing requirements.  The starting point for generating the lists of investment options was the baseline NOAA observing systems architecture containing 99 current observing systems (both research and operational).  Each NOAA program manager assessed the value each proposed investment option within his respective program contributed to satisfying each requirement.  He/She had the flexibility to add or subtract planned or proposed systems as alternatives to the baseline architecture.  The methodology also accounted for external (non-NOAA) observing systems, but due to the time limitation in conducting the analysis, the methodology allowed for only an aggregation of all external systems into one investment option for each requirement.


4.  Evaluation.  
a.  Each program then scored each relevant current investment option on a scale from 1 ("extremely valueless") to 10 ("extremely valuable") in terms of how valuable a contribution each option made toward measuring each of the program's Priority-1 requirements.  Each program also scored each future investment option in a similar fashion.  The scoring was followed by verification:  confirming with the program participants that the NOSA team accurately recorded their responses.

b.  The value of an observing system to NOAA is a function of its "capacity" (the number of systems) and its "capability" (how well the system performed).  As NOAA considers its investment decisions, it needs to consider whether it should take a current system and increase its capability (i.e., keep the number of systems constant, but improve the system’s performance in measuring a parameter and contributing to meeting an observing requirement), or increase its capacity (i.e., increasing the number of systems without trying to improve the system’s performance), or if an increase is needed both in capability and capacity (i.e., improve the system’s performance and increase the number of systems).  If current systems contribute little or no value towards meeting a mission critical requirement, the Programs should define and evaluate a future system(s) that would contribute more value towards meeting that requirement.

c.  This methodology assessed potential increases in value by varying the capability or capacity of systems to indicate areas where improvements or investments may be needed.  If, for example, an observing system currently is highly valued for its capability and capacity with respect to one or more mission-critical requirements, then no additional investment may be warranted (the current level of funding may be sufficient).  If, however, a current observing system has high capability but low capacity to meet one or more mission-critical requirements the need for additional capacity (but no need for additional capability) could be made clear via an option that is defined as having the same capability, but some measure of increased capacity.  It was up to each program and Goal Team to determine what value they place on the various combinations of capacity and capability represented by different observing systems, both current and future options. 

d.  In implementing this methodology, a possible concern was that using only one scale to measure the value of an observing system, which is a function of both capability and capacity, precludes the possibility of determining whether the system’s value or lack of value is due to its capacity, its capability, or both.  However, the objective of the analysis is not to assess the value of NOAA’s observing systems.   The analysis explicitly examines capacity and capability increases – not current capacity and capability.  The analysis compares the value of an observing system with added capacity or capability to the value of that observing system without added capacity or capability.  This information is designed to produce recommendations regarding potential investments and/or efficiencies in observing systems to aid the NOAA leadership in making sound near-term and long-range decisions.  

e.  Evaluators were explicitly told that the value scale is linear, but that the capacity or capability improvements needed to obtain higher value do not need to scale linearly (and in fact, likely would not).  That is, more capability or capacity may be needed to obtain an increment of value at the "extremely valuable" end of the scale than at the "extremely valueless" end of the scale.  This is another way of saying that the law of diminishing returns or decreasing marginal value likely applies to observing systems. 

f.  Therefore, the methodology did not “force” evaluators to make a linear extrapolation between capacity and value.  Instead, respondents were to evaluate each system with respect to the value or contribution each system makes toward meeting the specified observing requirement.   Evaluators were told that any given system could be assigned a value consistent with its providing a substantial contribution towards a given requirement, even if the current combination of capability or capacity falls substantially short of satisfying the requirement.   For example, a score in the middle of the range could be given to a current system that provided an extremely valuable capability (does superbly at measuring the parameter) but whose capacity was very low (perhaps the “fleet” of these systems was only 10 percent of that required).   As an example, respondents were told that systems making a large contribution to meeting the requirement -- for example, providing crucial, highly leveraged data needed for calibration or validation -- could potentially be highly valued even if their total capacity was small.

g.  In the above case where the current capability is very valuable, but more capacity is needed, respondents were asked to define an option or variant of the current option with greater capacity that they thought would provide an extremely valuable contribution towards meeting the specified requirement, i.e., how many more of the system would be needed such that their contribution to meeting the requirement would increase to “extremely valuable.”  Respondents were told that all such pairs of current systems and future options or variants of current systems would be scrupulously maintained in order to derive potential deltas or improvements in value via new investments.

h.  Over 60 NOAA personnel representing every Goal and all programs with observing requirements participated.  Over 400 separate investment options (current and future) were proposed and evaluated against over 400 specific Priority-1 observing requirements.  The methodology was implemented by administering over 400 survey forms encompassing over 5000 individual value assessments.
5.  Analysis.  
a.  
Once the evaluation step was completed, the next step was to analyze the information gathered to determine the overall "value" of each observing system.  The NOSA Team first computed the "depth" (the average contribution an observing system makes towards meeting an observing requirement) and the "breadth" (the number of Priority-1 observing requirements addressed by the system) of each investment option.  Then the value score for each investment option was computed by summing all their contribution scores (which is equivalent to multiplying Breadth by Depth).  As the analysis progressed, if questions arose regarding a program's inputs, the NOSA Team validated the input with the program management to confirm the consistency of the their assessments for similar requirements or investment options

b.  For each Priority-1 observing requirement, each program was invited to offer one or more “expanded” options (e.g., increase the number of platforms) for each current system that measures that requirement.  Taking the difference between the current value score and the expanded system value score produced capacity gaps.  Capacity gaps occurred when programs scored the current system at the lower end of the scale and their proposed expanded system at the higher end of the scale.

c.  For each Priority-1 observing requirement each participant was invited to offer one or more "enhanced" (e.g., add new instruments) and/or "upgraded" options for each current system that measures that requirement.  Taking the difference between the current value score and the enhanced/upgraded system value score produced capability gaps.  Capability gaps occurred when participants scored the current system at the lower end of the scale and their proposed enhanced/upgraded system at the higher end of the scale. 

d.  The analyses identified two other categories of observing systems: first, systems that already meet or come close to meeting requirements were determined.  These systems are performing well and have limited need for additional resources.  Second, systems that will not benefit even if additional resources were identified.   These systems have low value scores for both their current configuration and their upgraded or expanded versions.      
e.  During the NOSA Staff’s analysis some apparent anomalies appeared.  For example, there were some observing systems for which it was intuitively obvious that their contributions to the NOAA mission were very valuable, but this was not reflected in the scoring.  Upon further investigation, it was revealed that the programs identified few or no Priority-1 environmental parameter requirements to which the system made a highly valued contribution.  As a result, the system scored lower than one would expect.  The programs had the opportunity to “override” this aspect of the methodology and provide input on the systems to ensure their value to NOAA was appropriately reflected.  This may not have occurred and is one reason why the NOSA Staff will continue to work with the programs and the Goal Teams to ensure the value of all the observing systems is accurately represented and included in subsequent efforts.
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.  Cost Information.  The next step in the analysis will be the incorporation of cost information for each investment option.  Cost information will include the life cycle costs for both current systems and those being planned and programmed for the near term and the future.  The analysis will also address risks associated with both performance and cost.  Finally, possible solutions that include continuing with current plans, identifying possible trades, and/or looking at other types of non-material solutions will be examined by the NOSA team in support of the NOSC.
D.  Program Baseline Assessment (PBA) Review and Analysis.  
1.  On behalf of the NOSC, the NOSA was tasked to review each of the 44 Mission and Support Goal PBAs and their associated attachments, focusing on observing system capability, data management capability, observational requirements and R&D capability.  The NOSA team analyzed each program with respect to the following questions:
a.  Is there sufficient observing system capability to support the program in achieving its outcomes, strategies and performance measures?
b.   Is there sufficient data management capability to support the program in achieving its outcomes, strategies and performance measures?  

c.   Are the observational requirements clearly identified to support the program in achieving its outcomes, strategies and performance measures?  

d.   Are the R&D capabilities needed to support the program in achieving its outcomes, strategies and performance measures clearly identified? 
2.  Next, the NOSA identified each of the 44 Support and Mission Goal program’s observational deficiencies (gap between an observing requirement and the program’s current capability to satisfy the requirement) as determined by the programs.  The NOSA analyzed the programs’ responses to the PBA question asking where and how the programs would spend a 10 percent increase in their budgets.  This analysis revealed whether or not the programs ranked their respective observational deficiencies high enough to recommend resources be applied to close the corresponding gaps.
3.  The NOSA Team also analyzed the results of the programs’ responses to PBA questions regarding the use, development, operation, and maintenance of all the observing systems contained in the NOSA database.  It captured information on 106 NOAA observing systems.   Results are contained in Section IV.
E.  Mission Goal Program Plan Review and Analysis Methodology.  The NOSA Team reviewed the Mission Goal and applicable Support Mission Sub-Goal FY07 Program Plans and assessed how well each of the plans accomplished, complied with, or contributed to the following:

1.  Clearly define observation requirements that support the Goals’ Programs in achieving their outcomes, strategies, and performance outcomes

2.  Develop IOOS as a major component of the US contribution to GEOSS and form an ecosystem component of GEOSS

3.  Focus on connecting and strengthening existing observations systems

4.  Direct resources and research toward exploring new technologies, eventually moving proven systems into operations and ensuring continuity of observations

5.  Employ consistent data management strategy that will handle large data volumes expected from GEOSS and implement an observing and data management system that ensures data flow to NOAA’s customers

6.  Make more efficient use of vessels and other platforms by leveraging them to provide multi-purpose observations 

F.  Environmental Parameter Requirement Validation Technique.

1.  Early on the NOSA team began using objective analysis techniques to validate observational requirements.  However, the team had to suspend these efforts due to the workload associated with time-sensitive PPBES taskings.  Several techniques were considered and some pilot work was done to develop a set of techniques that would be useful in validating environmental parameter requirements.  The goal was to introduce one or more general quantitative methodologies that would help:
a.  Evaluate adequacy of NOAA’s current sensor placement 

b.  Determine optimal sensor locations

c.  Identify redundancies and potential consolidation opportunities

d.  Suggest principles to guide architecture development

2.  In addition to the NOSA team effort, some very useful work has been done in this area by Dave Easterling and Richard W. Reynolds at the National Climatic Data Center in Asheville, NC.  Each of these individuals approached the task in a different way but both used objective techniques to try to determine the number of platforms that would be necessary to achieve the stated requirement for three different environmental parameters (global sea surface temperature (SST), U.S. average annual precipitation, and temperature).  The NOSA team has begun to investigate these techniques as well as others to assist in the validation process.

3.  The NOSA team was able to produce some comprehensive results within very limited bounds.  A brief explanation of the Easterling and Reynolds efforts, in addition to the results of the NOSA Team’s efforts, is contained in Attachment 3.  Given more time, the use of objective analysis techniques has the potential to be a very valuable tool in NOAA’s efforts to identify and validate its observing requirements.  

SECTION IV

Results of Different Methodologies
A.  Observing Systems Requirements Collection and Validation.  As stated in Section III, the requirements collection and validation methodology was a necessary precursor to conducting the initial investment survey and associated analysis.  Attachment 2 is an example of the type of information derived through the requirements collection and validation process.  It depicts the comparison between NOAA’s sea surface temperature observing requirement and its current observing capabilities that satisfy those requirements.
B.  Results of the Observing Systems Investment Survey.  
1.  Observing System Value to NOAA Mission Goals.  
a.  The investment survey analysis methodology was implemented by administering over 400 survey forms encompassing over 4500 individual value assessments across all of NOAA's Goal Teams.  Over 500 separate investment options were proposed and evaluated against over 400 specific Priority-1 observing requirements.  The investment options evaluated included both currently existing observing systems owned by NOAA as well as potential future options.  The future options included both increasing the number of current systems (expanding capacity) as well as improving current systems/developing new systems (improving capability).  Figure IV-1 depicts the distribution of the value of these observing systems across all of NOAA's Mission Goals.  Of interest here is the extent to which observing systems normally associated with a single Goal contribute value to meeting the observational requirements of the other Goals.  
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Figure IV-1.  Value Distribution by Goal



	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	




	
	
	
	

	
	
	
	


	
	
	
	

	
	
	
	

	
	
	
	


	
	
	
	


	
	
	
	

	
	
	
	


	
	
	
	

	
	
	
	


b.



  Figure IV-2 depicts a particular example of this:  the NWS-Buoy system.  This system has traditionally been associated with meeting Weather and Water observational requirements, and, in fact, the NOSA Investment Analysis supports this assumption in that it indicated that 59 percent of the requirements to which the NWS-Buoy contributes value are Weather and Water requirements.  However, 41 percent of the value provided by NWS-Buoy is value provided to the three other NOAA goals.  This indicates that the Weather and Water Goal should account for the requirements of the other Goals when it considers whether to expand, improve, or replace (or eliminate) this system.  There are numerous other examples like this.
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Figure IV-2.  NWS-Buoy Valuable to Multiple Goals

2.  Survey Results Relevant to Programming Serial 3 Guidance. 
a.  NOAA’s Office of Program Analysis and Evaluation (PA&E) issued Programming Serial 3 on September 27, 2004, to provide guidance for the programming phase of the planning, programming, budgeting, and execution system (PPBES) cycle.  The Serial 3 guidance included several items related to observing systems.  Among other things, this guidance directed the Weather and Water Goal team to fund an unmanned aerial vehicle (UAV) demonstration project, and in coordination with NOAA Satellites, to develop a plan for the replacement of the solar wind monitoring capability currently provided by NASA’s ACE satellite.  Additionally, the guidance directed the Commerce and Transportation Goal team to fund the installation of water vapor sensors on commercial aircraft, and the NOAA Satellites portion of the Mission Support Goal, in coordination with Weather and Water, to provide funding for the coronal mass ejection (CME) imager on the GOES-R series satellites.  
(1) UAV Options and Water Vapor Sensors.  
(a) The observing systems survey evaluated four UAV options:  1000 or 10,000 flights per year, equipped with or without dropsondes.  These numbers of flights may or may not be realistic, but were used to get a sense of the order of magnitude of UAV flights that would be needed to add value to the observation of environmental parameters.  

(b) UAVs were cited as contributing to meeting Priority 1 observing requirements by three of the four mission goals (all but ecosystems) and by six programs (Aviation Weather, Climate – Atmosphere, Environmental Modeling, Local Forecasts and Warnings, Marine Weather, and Tropical Storm Prediction).  Although—apart from the dropsondes—no specific set of sensors to be carried on the UAV platforms was defined on the survey forms, users consistently evaluated them for the same set of environmental parameters:  air temperature, boundary layer; air temperature, profiles; air temperature, surface; atmospheric pressure, profiles; precipitable water; water content, total; water vapor, boundary layer; water vapor, profiles; water vapor, surface; wind direction, boundary layer; wind direction, profiles; wind direction, surface; wind speed, boundary layer; and wind speed, profiles.  
(c) Table IV-1 summarizes the value scores for the different UAV options derived from the survey.  The depth score represents the average contribution made by the observing system towards meeting one or more Priority-1 requirements, on a linear scale from 1 to 10; the breadth score represents the number of Priority-1 requirements that the observing system measures; the total score is the product of the two.  The results suggest that the addition of dropsondes was of greater value to the raters than increasing the number of flights per year by a factor of 10.  However, given the addition of dropsondes, an increase in number of flights was perceived as adding significant value as well.

Table IV-1.  Value Assessment of UAV Options

	Option
	Depth
	Breadth
	Total

	NWS-UAV 10,000 flights/year with dropsondes
	6.3
	32
	201

	NWS-UAV 1000 flights/year with dropsondes
	5.5
	32
	177

	NWS-UAV 10,000 flights/year
	5.5
	29
	159

	NWS-UAV 1000 flights/year
	4.8
	29
	138


(d) Table IV-2 compares the UAV options with two other observing systems (MDCRS and the NWS rawinsonde network) that measure many of the same environmental parameters; the options are sorted by total score.  

Table IV-2.  Comparison of UAV Options With Other Observing Systems

	Option
	Depth
	Breadth
	Total

	NWS rawinsonde expanded
	6.8
	45
	304

	NWS rawinsonde
	6.2
	45
	277

	NWS-UAV 10,000 flights/year with dropsondes
	6.3
	32
	201

	NWS-UAV 1000 flights/year with dropsondes
	5.5
	32
	177

	MDCRS upgraded with water vapor sensors
	6.6
	26
	171

	MDCRS expanded
	6.6
	25
	164

	NWS-UAV 10,000 flights/year
	5.5
	29
	159

	MDCRS
	5.9
	25
	154

	NWS-UAV 1000 flights/year
	4.8
	29
	138


(e) The table shows that in this survey the NWS rawinsonde system was valued significantly higher than the UAV options.  It is not clear whether this illustrates a real difference in value or whether it reflects the fact that the capabilities of the rawinsonde network, as an existing system, are better known.  Upgrading MDCRS with water vapor sensors would increase its value to almost equal that of the “1000 UAV flights per year with dropsondes” option.  

(f) In any case, these results are preliminary and cannot be taken as absolute assessments or as investment recommendations; UAVs may, for example, be able to fill critical coverage gaps where neither rawinsondes nor MDCRS can provide data.  The results do suggest, however, that UAV options should be investigated in conjunction with other observing systems to determine the best mix.  

(g) In future iterations of the investment analysis, the NOSA team plans to refine the assessment of the UAV options in light of these findings and of the Serial 3 guidance.  To do this, the team will work with the Weather and Water Goal Team and others as appropriate to define and then assess a revised set of UAV options, considering what instruments/sensors the UAVs would carry, what coverage they would provide, and other factors.  Better definition of UAV options definition will help make value assessments more accurate and will also help in obtaining cost data for the UAV options.  

(2) Geomagnetic Storm Warning.  
(a) Serial 3 also directed that, to support geomagnetic storm warning, “Satellites in coordination with Weather and Water will provide funding for the coronal mass ejection imager; currently an unfunded element of GOES pre-planned product improvement.”  Toward the same end, it also directed that “Weather and Water, in coordination with Satellites, will develop plan for the replacement of the solar wind monitoring capability currently provided by NASA’s Advanced Composite Explorer satellite.”  The investment analysis survey evaluated the value of different observing systems in meeting these (and other) space weather requirements.  
(b) Very few observing systems can provide CME imagery.  Only one current system was cited by survey respondents, the ESA/NASA Solar Heliospheric Observatory (SOHO), and only four future options were cited:  the NASA solar-terrestrial relations observatory (STEREO), a solar wind spacecraft at the L1 or L4 Lagrange point, or the GOES-R solar coronagraph, which is, as noted in the PA&E guidance, a pre-planned product improvement for that satellite.  The L1/L4 satellites and the GOES-R solar coronagraph all received the maximum possible “depth” score of 10.  In contrast, SOHO and STEREO received depth scores of 3 and 2, respectively.  None of these systems received a high total value score since they have little breadth—they contribute to meeting only one or two observational requirements.  

(c) Similarly, program respondents identified the NASA ACE satellite as the only current source of in-situ solar wind data outside the Earth’s magnetosphere, and a proposed NOAA-owned replacement (“Geostorms”) was the only future source identified.  Both of these systems scored high in depth (8.7 and 9.7, respectively), but low in breadth (6 and 7), with the result that their total value scores are relatively low (52 and 68).   

b.  These results illustrate how essential role a more complete prioritization is to making investment recommendations.  If all Goals, programs, and requirements are weighted equally, a system that does only one thing—or a small number of things—very well will not typically achieve a high value score in comparison with systems that contribute more widely across NOAA.  However, if what that system does is essential to carrying out some aspect of NOAA’s mission, it might still be a relatively strong candidate for investment.  Adding a scheme for assessing the relative priority of programs, program outcomes, and mission critical requirements is absolutely essential to successfully refining the investment analysis process for PR08.   

3.  Breadth and Depth Analysis

a.  The analysis investigated the breadth and depth of NOAA’s observing systems to support the development of strategic recommendations.  The breadth value for an observing system represents the number of Priority-1 requirements that the observing system measures.  The depth of the observing system represents the average contribution made by the observing system towards meeting one or more Priority-1 requirements.  A depth score of 10 indicates an extremely valuable contribution; a depth score of 1 indicates a negligible contribution.  

b.  Figure IV-3 conceptually displays the breadth and depth of current, future, and external observing systems either used or proposed by NOAA.  Bubble size indicates the number of observing systems with each particular breadth/depth pairing.  Current systems appear in light blue; future systems appear in tan.  External systems, indicated in dark blue, are non-NOAA systems that make a contribution to meeting NOAA observation requirements.  The large arrow depicts the direction NOAA wants to move in—owning, operating, and/or funding integrated observing systems that have maximum depth and breadth values with respect to satisfying observing requirements.
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Figure IV.3. Conceptual Breadth-Depth Chart

c.  Figure IV-4 depicts specific results from the analysis, including expansions to current systems (for instance, adding more buoys to the NWS-Buoy system) and upgrades to current systems (for instance, adding the ability to measure a new environmental parameter that is not measured by the current system) that can contribute to increased depth and/or breadth.  

Figure IV-4. Breadth and Depth of NOAA's Observing Systems

d.  The preponderance of systems, both current and future, is located on the left side of the chart.  Systems that have very high depths tend to have low breadths—they are special purpose systems.  Most of NOAA’s current and future observing systems measure fewer than 15 environmental parameters.  The chart also shows that there are relatively fewer systems with high breadth scores and those observing systems tend to have lower than average depths.  The high-breadth systems called out in the chart include NOAA satellites, the NWS-Buoy system, and the Cooperative Observing Program.  GOES R, for example, has a higher breadth score and a higher depth score than the current GOES, since it will measure parameters that the current GOES systems do not and it will do a better job measuring the parameters it measures.  GOES R with P3I has even higher breadth and depth scores than GOES R without the P3I.

e.  The indicated centers for the current and the future observing systems correspond to the average of the breadth and depth scores of all NOAA observing systems.  If NOAA fields the future systems the average breadth and depth score will increase; on average, future observing systems will measure more environmental parameters and do a better job measuring those environmental parameters.  
C.  Review of the PR07 Program Baseline Assessments

1.  During the PBA submission phase of the PPBES, the NOSA Team reviewed each of the 44 Mission and Support Goal PBAs and their associated attachments, focusing on observing system capability, data management capability, observational requirements and R&D capability.  The following table summarizes the results.  A more detailed assessment can be found in Attachment 4.

	Program
	Is there sufficient observing system capability to support the program in achieving its outcomes, strategies and performance measures?  
	Is there sufficient data management capability to support the program in achieving its outcomes, strategies and performance measures?  
	Are the observational requirements clearly identified to support the program in achieving its outcomes, strategies and performance measures?  
	Are the R&D capabilities needed to support the program in achieving its outcomes, strategies and performance measures clearly identified?  

	Climate: Climate & Ecosystems
	NO
	UNCLEAR
	NO
	UNCLEAR

	Climate: Climate Forcing
	NO
	UNCLEAR
	NO
	YES

	Climate: Climate Observation & Analysis
	NO
	NO
	YES
	UNCLEAR

	Climate: Climate Predictions & Assessments
	N/A   (RELIES ON CLIMATE OBS)
	APPARENTLY; NO ADDITIONAL RESOURCES SELECTED IN ALTERNATIVE
	N/A   (RELIES ON CLIMATE OBS)
	N/A   (RELIES ON W&W EMP)

	Climate: Regional Decision Support
	N/A   (RELIES ON CLIMATE OBS)
	UNCLEAR
	N/A   (RELIES ON CLIMATE OBS)
	NO

	Commerce and Transportation: Aviation Weather
	NO
	YES
	YES
	YES

	Commerce and Transportation: Commercial Remote Sensing Licensing and Compliance Program
	N/A   
	N/A 
	N/A 
	N/A 

	Commerce and Transportation: Geodesy
	NO
	NO
	YES
	YES

	Commerce and Transportation: Marine Transportation Systems
	Program has

sufficient Capability

but insufficient

Capacities within

those Capabilities
	NO
	YES
	YES

	Commerce and Transportation: Marine Weather
	YES
	NO
	NO
	YES

	Commerce and Transportation: NOAA Emergency Response
	N/A 
	N/A 
	N/A 
	N/A 

	Commerce and Transportation: Surface Weather
	NO
	NO
	NO
	YES

	Ecosystems: Aquaculture
	NO
	N/A 
	YES
	NO

	Ecosystems: Coastal and Marine Resources
	UNCLEAR
	NO
	NO
	UNCLEAR

	Ecosystems: Corals
	NO
	UNCLEAR
	UNCLEAR
	UNCLEAR

	Ecosystems: Ecosystem Research
	UNCLEAR
	UNCLEAR
	YES
	N/A

	Ecosystems: Ecosystems Observations
	NO
	NO
	YES
	UNCLEAR

	Ecosystems: Enforcement
	NO
	NO
	UNCLEAR
	N/A

	Ecosystems: Fisheries Management
	N/A
	UNCLEAR
	NO
	UNCLEAR

	Ecosystems: Habitat
	UNCLEAR
	UNCLEAR
	UNCLEAR
	UNCLEAR

	Ecosystems: Protected Species
	UNCLEAR
	UNCLEAR
	NO
	NO

	Weather and Water: Air Quality
	YES (except for water vapor)
	NO
	YES
	YES

	Weather and Water: Coasts, Estuaries and Oceans
	UNCLEAR
	UNCLEAR
	NO
	NO

	Weather and Water: Environmental Modeling
	YES?
	NO
	YES
	NO

	Weather and Water: Hydrology - Rivers, Lakes, and Floods
	NO
	UNCLEAR
	YES
	NO

	Weather and Water: Science, Technology, and Infusion
	NO
	NO
	YES
	YES

	Weather and Water: Space Weather
	NO
	NO
	YES
	UNCLEAR

	Weather and Water: Local Forecast and Warning
	NO
	NO
	YES
	NONE IDENTIFIED


2.  The following table represents the results of identifying each program’s observational deficiencies (gap between the an observing requirement and the program’s current capability to satisfy the requirement) as determined by the programs.  The results also show whether or not those deficiencies were ranked high enough to recommend resources be applied to close that gap.  All 44 Support and Mission Goal programs were analyzed in this way.  

	Program
	Observation deficiencies identified in PBAs  
	Program’s observation investments taken from the +10% alternatives in PBA  

	Climate: Climate & Ecosystems
	Ship time
	Integrated Climate-Biology

observing system

	Climate: Climate Forcing
	Ocean, Atmos, & Satellite monitoring

Aircraft time
	Carbon-Cycle Observing

System

	Climate: Climate Observation & Analysis
	Resources
	GCOS gaps (ASOS, COOP)

AK buoys

IOOS 

	Climate: Climate Predictions & Assessments
	FTE’s to assess obs sys 
	None

	Climate: Regional Decision Support
	None
	None

	Commerce and Transportation: Aviation Weather
	Water Vapor sensors
	None

	Commerce and Transportation: Commercial Remote Sensing Licensing and Compliance Program
	N/A   
	N/A 

	Commerce and Transportation: Geodesy
	Geodetic Surveys
	Geodetic Surveys

	Commerce and Transportation: Marine Transportation Systems
	The ability to collect charting and physical oceanographic data.
	No alternatives were identified in the PBA Alternatives section however the Program uploaded documents indicating investments in Shoreline, Hydrography, water levels, PORTS, and Currents

	Commerce and Transportation: Marine Weather
	None identified
	None

	Commerce and Transportation: NOAA Emergency Response
	None
	None 

	Commerce and Transportation: Surface Weather
	Develop Real-time Surface

Transportation Observing

System
	Develop Real-time Surface

Transportation Observing

System

	Ecosystems: Aquaculture
	None
	None 

	Ecosystems: Coastal and Marine Resources
	None
	None

	Ecosystems: Corals
	None
	None

	Ecosystems: Ecosystem Research
	None
	None

	Ecosystems: Ecosystems Observations
	Ship and Aircraft time
	No 5 or 10% alternative

More surveys

Use existing physical 

Observing systems

	Ecosystems: Enforcement
	None
	None

	Ecosystems: Fisheries Management
	None
	None

	Ecosystems: Habitat
	Redirect $0.5M to monitoring
	Redirect $0.5M to monitoring

	Ecosystems: Protected Species
	None
	None

	Weather and Water: Air Quality
	Unclear
	Grants to edu for OS 

Technologies

	Weather and Water: Coasts, Estuaries and Oceans
	MON, NWLON, CGOOS, Regional

Networks, Ocean Remote Sensing,

Ship time
	The alternative selected is for improving data management of existing underutilized data streams

	Weather and Water: Environmental Modeling
	None
	None

	Weather and Water: Hydrology - Rivers, Lakes, and Floods
	# of airborne snow water equivalent measurements
	None

	Weather and Water: Science, Technology, and Infusion
	Global Precipitation Measurement (GPM)

Phased array radar

COOP

ASOS

NEXRAD

R&D for OS 

Ship time
	GPM

Phased array radar

COOP

Obs Integration – ETL?

	Weather and Water: Space Weather
	Solar wind
	NASA ACE replacement

Solar wind



	Weather and Water: Local Forecast and Warning
	Lightning

Upper Air

Snow
	None

	Org Excel/Infra/Supp - Aircraft Replacement
	G-IV instrumentation

P-3 mods

Excess 2 helicopters
	New instrumentation and a new plane in FY08

	Org Excel/Infra/Supp - Aircraft Services
	Flight hours for multiple programs
	Flight hours for multiple programs

	Org Excel/Infra/Supp - Fleet Replacement
	Multiple instrument and ship upgrades
	Replace NOAA ship RAINIER

	Org Excel/Infra/Supp - Geostationary Satellite Acquisition
	Pre-Planned Product Improvements (P3I),

Solar Imaging Suite Flight Model
	GOES Coronagraph Sensor (GCS) and the GOES Microwave Sounder (GMS).  

	Org Excel/Infra/Supp - Homeland Security
	None
	None

	Org Excel/Infra/Supp - Marine Ops & Maintenance
	Ship hours for multiple programs, Fleet Instrumentation Upgrades
	None

	Org Excel/Infra/Supp - Polar Satellite Acquisition
	None
	None

	Org Excel/Infra/Supp - Satellite Services
	None
	None


3.  The NOSA Team analyzed the results of the Programs’ responses to PBA questions regarding the use, development, operation, and maintenance of all the observing systems contained in the NOSA database.  It captured information on 106 NOAA observing systems.  One result of this analysis was a discovery that there were many gaps in the information.  Under the implemented time line, many Programs may not have had enough time to comprehensively respond to the NOSC questions.  The NOSC went back out to the Goals requesting they review and update the information as necessary.  The response was minimal.  Attachment 5 provides a detailed list showing which NOAA Programs use, develop, operate, or maintain each of the 106 NOAA observing systems.  Based on an analysis of the current NOSA database, the NOSA team discovered that:
a.  Of the 106 NOAA observing systems, 25 are not claimed to be used by any of the 44 NOAA Programs.
b.  Of the 106 NOAA observing systems, 39 are neither being developed, operated or maintained by any NOAA Program.
c.  Of these 39 observing systems, 33 are OAR systems, 4 are NMFS, and 1 each for NOS and NWS.

D.  Review of PR07 Mission Goal Program Plans Review.  In conjunction with the Program Plan submission of the PPBES process, the NOSA Team reviewed Program Plans submitted by the Mission Goals and applicable Support Mission Sub-Goals.  These included Climate, Commerce and Transportation, Ecosystem, Weather and Water, Fleet Services, and Satellite Services.  Recommendations are contained in Section V.  
SECTION V

RECOMMENDATIONS

A.  The goal of this document is to provide NOAA leadership recommendations to aid it in making sound observing system investment decisions.  Given that NOAA's PPBES process is still developing, the NOSA team chose to make three underlying assumptions in producing this document:    

1.  Each Priority-1 (Mission Critical) Observing Requirement is equally valuable to NOAA.
2.  Each Program within each Goal is equally valuable to that Goal.
3.  Each Goal is equally valuable to NOAA.
These were limiting factors in developing the maximum number of meaningful recommendations.  Prioritization of observing requirements within programs; programs within Mission Goals; and, ultimately, Mission Goals within NOAA is needed to choose the mix of investments NOAA-wide that provides the maximum potential value, subject to budget constraints.

B.  Based upon all of the material analyzed and presented in the previous sections, the NOSC provides the following recommendations and observations for the PA&E Office to use in their evaluation of the Goal Program Plans and in further development of the Program Decision Memorandum.  It must be emphasized that the results in Section IV and the recommendations in this section associated with all the methodologies represent a snapshot in time. Recommendations are broken out into three sections based on the methodology that produced them.  These are the initial investment survey and analysis; the review of the programs’ Program Baseline Assessments (PBA); and the review of the Mission Goals’ Program Plans.  Recommendations from the investment survey are of a general and philosophical nature due to the maturity of the process and the time line under which it was conducted.  Recommendations from the PBA and Program reviews tend to be more specific, because in many cases, the available information was sufficient enough to provide more definitive comments.

C.  Recommendations from the Initial Investment Survey.  These recommendations are derived from the NOSA’s initial administration of an investment survey that had not reached a mature state.  The NOSA team is still working with the programs to refine the investment analysis process for the FY08 budget cycle.  Revised results will be presented in future versions of this “living document.”  However, the preliminary results do indicate some focus areas both for PR07 and for use in developing future versions of the investment analysis.  These are:

1.  Coordinate certain observing requirements across Mission Goals.   The survey results clearly show that some observing systems “owned” by one Mission Goal program provide substantial value to other Mission Goals.   However, decisions about the design and funding for such systems are often made without consideration of cross-goal requirements.   Increased coordination of observing requirements across NOAA Mission Goals would promote more effective system design (reducing deficiencies in observing requirements) and more cost-effective investment decisions.  

2.  Coordinate acquisition of data from external sources.  Data obtained from external (non-NOAA) sources were found to be widely used across NOAA.   In aggregate, external sources of data were seen as having higher value than any individual NOAA observing system.  These results indicate that external data plays a very important role in meeting NOAA’s requirements.  NOAA should develop a corporate capability to coordinate, manage and evaluate its use of external data.

3.  Evaluate potential savings and improvements in specific areas.  There are a significant number of mission-critical observing requirements where the average value assigned by Mission Goal programs to current or potential future observing systems is relatively low (i.e., most systems are seen as lacking sufficient capability), but where at least one current or future observing system is seen as having relatively high value.    This result indicates there may be certain requirements that could be:

a.  Met more efficiently by retaining current systems that are higher valued and dis-investing in lower-valued systems
b.  Met more effectively by investing in improving or implementing the more highly valued future system options (or some combination of 1 and 2)

4.  Further define and evaluate highly promising future system options.  There are a significant number of mission critical requirements where future observing system alternatives were evaluated by Mission Goal programs as potentially providing much higher value than any current observing systems.   These requirements and alternative observing system solutions and costs should be studied to determine the appropriate investment strategy.   These requirements and associated observing alternatives may also be especially fruitful areas for increasing efforts to transition improved capabilities from research to operations or for targeting more focused research to develop improved observing capabilities.   

5.  Assess the relative balance of systems in R&D versus operational systems and ways to enhance awareness of new observing system capabilities.  Increasing the value of NOAA’s observing systems can be accomplished in three basic ways (actual investments are often combinations of these three ways):

a.  Acquiring observing systems with new capabilities (do something new)

b.  Extending or replicating the capabilities of current systems (do more of the same

c.  Increasing or enhancing the capabilities of current systems (do something better) 

6.  Analysis of survey data indicates that the majority of NOAA programs believes that the second way (do more of the same) would result in the greatest increase in value—and this may indeed be the best strategy.  However, this finding could also indicate that there are too few new or improved observing capabilities in the R&D “pipeline;” that there is insufficient awareness of such new or enhanced capabilities; or that respondents are skeptical as to projected improvements in capabilities of observing systems being researched, developed, or planned. 

7.  Evaluate system alternatives to improve breadth. From a NOAA-wide perspective, systems currently planned or envisioned by Mission Goal programs are predominantly seen as providing increased depth (increasing the value contributed to measuring a specific Mission Goal program observing requirement) instead of increased breadth (increasing the number of Mission Goal program observing requirements to which a system contributes value in measuring).   Such systems may represent good opportunities for increasing value by increasing breadth.   Options could include: 

a. Additional investment in individual observing systems to broaden their capability/capacity to make additional or improved observations

b. Investment in better management of the data already being collected.  

8.  Evaluate system alternatives to increase depth.  Some future observing system alternatives were seen as potentially providing greater increase in breadth of contributions than increase in depth of value with respect to individual observing requirements.   Such systems may represent good opportunities to increase value via increasing the depth of contribution from these alternatives. 

D.  Recommendations resulting from review of the PR07 Program Baseline Assessments.  The following recommendations were developed in conjunction with the Programs’ PBA submissions. 
	Program
	Observation deficiencies identified in PBAs  
	Program’s observation investments taken from the +10% alternatives in PBA  
	NOSC Recommendations/Comments
	FY07 Costs ($M)

	Climate: Climate & Ecosystems
	Ship time
	Integrated Climate-Biology

observing system
	This requirement needs further Goal analysis before the NOSC could recommend it for funding.  Although the program identified this observing system as an investment alternative there was no explanation as to what it was or how much it would cost.  The program’s costing spreadsheets did not include this observing system.


	?

	Climate: Climate Forcing
	Ocean, Atmos, & Satellite monitoring

Aircraft time
	Carbon-Cycle Observing

System
	Recommend funding this initiative because there is a clear gap in NOAA’s ability to characterize the climate-forcing gases and aerosols affecting the Carbon cycle.
	1.888

	Climate: Climate Observation & Analysis
	Resources
	GCOS gaps (ASOS, COOP)

AK buoys

IOOS 
	Concur with the need to continue funding of the IOOS component as well as the AK additional buoys.  Individual costing of observing system capacities was not included in funding spreadsheets so the NOSC was unable to determine the costs of these initiatives. 
	?

	Climate: Climate Predictions & Assessments
	FTE’s to assess obs sys 
	None
	No recommendation since the requirement for this deficiency was inadequate.
	

	Climate: Regional Decision Support
	None
	None
	
	

	Commerce and Transportation: Aviation Weather
	Water Vapor sensors
	None
	Even though this program did not include funds for water vapor sensors the NOSC recognizes their importance.  It is recommended that the NOSC, working with the Goal leads develop a solution for this requirement and propose for the FY08 budget process.
	

	Commerce and Transportation: Commercial Remote Sensing Licensing and Compliance Program
	N/A   
	N/A 
	
	

	Commerce and Transportation: Geodesy
	Geodetic Surveys
	Geodetic Surveys
	There was insufficient information in the PBA to validate this requirement. 
	4.0

	Commerce and Transportation: Marine Transportation Systems
	“The ability to collect charting and physical oceanographic data”
	No alternatives were identified in the PBA Alternatives section however the Program uploaded documents indicating investments in Shoreline, Hydrography, water levels, PORTS, Currents, Radarsat imagery, and R&D in AUVs.
	The MTS program has indicated a high priority need for observational investments several of which are corroborated by other programs.  Several of these investments seem to be needed life-cycle replacements and the NOSC concurs with these investment recommendations.  The MTS program is working with Pam Taylor to incorporate and validate their observational requirements for several of the other investments and hopefully these will be finalized for submission into the C&T Goal Program Plan.  
	5.355

	Commerce and Transportation: Marine Weather
	None identified
	None
	It is recommended that this program identify its observational capability requirement.    
	

	Commerce and Transportation: NOAA Emergency Response
	None
	None 
	
	

	Commerce and Transportation: Surface Weather
	Develop Real-time Surface

Transportation Observing

System
	Develop Real-time Surface

Transportation Observing

System
	There was insufficient information to validate the requirement for this observing system.  Details regarding this observing system were not reflected in the PBA.  The $275K was a capacity line item in the program’s spreadsheet.  
	.275

	Ecosystems: Aquaculture
	None
	None 
	Recommend that each Ecosystems program identify its observational capability requirement.  
	

	Ecosystems: Coastal and Marine Resources
	None
	None
	Recommend that each Ecosystems program identify its observational capability requirement.  
	

	Ecosystems: Corals
	None
	None
	Recommend that each Ecosystems program identify its observational capability requirement.  
	

	Ecosystems: Ecosystem Research
	None
	None
	Recommend that each Ecosystems program identify its observational capability requirement.  
	

	Ecosystems: Ecosystems Observations
	Ship and Aircraft time
	No 5 or 10% alternative

More surveys

Use existing physical 

Observing systems
	Since no 10% alternative was shown and since the program gap for Fisheries and Protected Species monitoring totaled $264M, it was not possible to provide a cogent recommendation.  The program needs to prioritize the various program needs and identify the specific requirements of each Ecosystems program supported by this initiative.  Given the amount of money for the 100% requirement, various sampling and/or averaging techniques might be assessed and subsequently employed to bring the resource levels down to something more realistic. 
	

	Ecosystems: Enforcement
	None
	None
	Recommend that each Ecosystems program identify its observational capability requirement.  
	

	Ecosystems: Fisheries Management
	None
	None
	Recommend that each Ecosystems program identify its observational capability requirement.  
	

	Ecosystems: Habitat
	Redirect $0.5M to monitoring
	Redirect $0.5M to monitoring
	Recommend that each Ecosystems program identify its observational capability requirement.  
	

	Ecosystems: Protected Species
	None
	None
	Recommend that each Ecosystems program identify its observational capability requirement.  
	

	Weather and Water: Air Quality
	Unclear
	Grants to edu for Observing System 

Technologies
	The program asks for $3M to give as grants to Universities to carry out research on observing systems that positively impact air quality forecasts.  Recommend that if the observational requirements cannot be met by current or planned systems that the NOAA Research Council be asked to assist in directing research aimed at meeting Air Quality requirements.
	3.0

	Weather and Water: Coasts, Estuaries and Oceans
	MON, NWLON, CGOOS, Regional

Networks, Ocean Remote Sensing,

Ship time
	The alternative selected is for improving data management of existing underutilized data streams
	Although the ‘alternative’ in the PBA spreadsheet states that no additional funds are needed, the ‘gap/deficiency’ shows a need for $2.5M.  Recommend that this important data management initiative be funded.
	

	Weather and Water: Environmental Modeling
	None
	None
	Although this program did not identify a ‘capability requirement’ for observations, it has a long list of observational requirements in the NOAA requirements database.  Recommend that this program identify in its PBA its observational requirements and gaps.
	

	Weather and Water: Hydrology - Rivers, Lakes, and Floods
	# of airborne snow water equivalent measurements
	None
	
	

	Weather and Water: Science, Technology, and Infusion
	Global Precipitation Measurement (GPM)

Phased array radar

COOP

ASOS

NEXRAD

R&D for OS 

Ship time
	GPM

Phased array radar

COOP

Obs Integration – ETL
	The STI program did an excellent job of identifying their gaps and prioritizing the alternatives to fill the gaps within the resources suggested.  The program has a clear and validated set of requirements and it is recommended that their request be funded.   
	10.116

	Weather and Water: Space Weather
	Solar wind
	NASA ACE replacement

Solar wind
	At a 5 year cost of $57M and with no NOAA program prioritization, it is difficult to compare the priority of this program’s need to that of other programs.  Since this a relative new capability (August 1997) and the valuable service goes to a limited user community, the NOSC would recommend looking at some sort of cost reimbursement in order to carry out this mission.  
	5.0M

	Weather and Water: Local Forecast and Warning
	Lightning

Upper Air

Snow
	None
	Although the program did not place its observational requirements within the +10 alternative, the NOSC recognizes the program need and Recommends funding for those LFW observational needs.  The requirement has been clearly stated.  LFW prioritized their observational capability deficiencies as follows:

4. Profiler O&M and frequency correction

5. Observe the Land Surface - Snowfall observations

13. Observe the Atmosphere - Lightning (cloud to cloud and global coverage)
	11.9M

	Org Excel/Infra/Supp - Aircraft Replacement
	G-IV instrumentation

P-3 mods

Excess 2 helicopters
	New instrumentation and a new plane in FY08
	Recommend that the Mission Goal program requirements (LFW?) that led to the need for the $3.8M instrumentation request, also state the need.  Are the observational requirements in the NOAA observational database?  If so, those requirements could be allocated to this instrumentation.  
	3.8

	Org Excel/Infra/Supp - Aircraft Services
	Flight hours for multiple programs
	Flight hours for multiple programs
	Several Mission Goal programs have identified the need for additional flight hours in order for them to achieve their expected outcomes.  Recommend funding the increased requirement for flight time.
	3.22

	Org Excel/Infra/Supp - Fleet Replacement
	Multiple instrument and ship upgrades
	Replace NOAA ship RAINIER
	There are several programs that state an ever-increasing need for ship time and there clearly is a requirement based on the NOSC analysis.  But a budget gap of $217M for the period FY07-10 is difficult to deal with especially since the environmental parameter requirements that led to the programs stating ship time need, are poorly stated.  It is recommended that the programs stating the huge need for ship time consider techniques for sampling and/or averaging their survey results in order to bring the ship time requirement to a more realistic number.
	35.4

	Org Excel/Infra/Supp - Geostationary Satellite Acquisition
	Pre-Planned Product Improvements (P3I),

Solar Imaging Suite Flight Model 
	GOES Coronagraph Sensor (GCS) and the GOES Microwave Sounder (GMS).  
	Based upon information in the PBA, If the deficiency is not met, validated capabilities/requirements identified in the GOES Program Requirements Document (GPRD) will not be achieved.  This GPRD was approved by all the Line Offices.  The 5-year cost for these two instruments is $262M.  Since neither the NOSC nor PA&E have been able to capture NOAA program priorities, it is difficult to determine the relative contribution these instruments provide NOAA in meeting its expected outcomes compared to other observing system investments.  
	12.0

	Org Excel/Infra/Supp - Homeland Security
	None
	None
	
	

	Org Excel/Infra/Supp - Marine Ops & Maintenance
	Ship hours for multiple programs, Fleet Instrumentation Upgrades
	None
	
	

	Org Excel/Infra/Supp - Polar Satellite Acquisition
	None
	None
	
	

	Org Excel/Infra/Supp - Satellite Services
	None
	None
	
	


1.  The NOSC is concerned with the Mission Goals’ and Programs’ degree of responsiveness to the NOSC’s request for information regarding NOAA’s 106 observing systems; specifically, the 25 systems that no NOAA program claims to be using and the 39 systems that no NOAA program claims to be developing, operating or maintaining.  The NOSC will make one more request that the Goals and programs provide current information regarding all 106 observing systems in an attempt to clarify and ensure the accuracy of the data, especially for those systems for which no Program has claimed ownership or use.  Based on that input, the NOSC will provide funding recommendations to the NEP/NEC.  For those systems that no NOAA Program claims to be using, developing, operating, or maintaining, the NOSC will recommend they no longer be funded. 
E.  Recommendations from review of Mission Goal Program Plans.  The following consists of the NOSC assessment of the FY07 Mission Goal and Support Mission Sub Goal Program Plans submitted to PA&E in conjunction with Serial 3 of the FY07 PPBES process.  Comments and recommendations are presented by Goal and Sub-Goal based on how well each of the Program Plans accomplished, complied with, or contributed to the criteria listed in Section IV.E.
1.  CLIMATE.

a.  Clearly define observation requirements that support the Goals’ programs in achieving their outcomes, strategies, and performance outcomes.

(1) The Climate Observations and Climate Forcing components have presented significant evidence that the present ocean and some atmospheric observations are not adequate to deliver the outcomes expected.  For the oceans, the declared deficiency is the lack of global coverage by the in situ networks. Present international efforts constitute only about 45% of what is needed in the ice-free oceans and 11% in the Arctic.  The evidence is equally compelling for the carbon and aerosol requirements.

(2) The Climate Ecosystems component’s determination and validation of observational requirements was less clear.  The NOSC believes it would be clearer if it followed the model provided by the “Observations and Analysis” and the “Forcing” components.

(3 Program Adjustment 1b – ISOS-COOP modernization.  The requirements analysis that led to the Climate Reference Network (CRN component of ISOS) is one of the requirements validation models that should be followed in NOAA.  The NOSC commends the Climate program for its rigorous objective analysis.  The COOP modernization effort also seems to have been carefully analyzed to determine which COOP stations should undergo modernization and how many should be upgraded to meet the observational requirements of this Goal.  The NOSC recommends funding. 

(4) Program Adjustment 2a – North American Carbon.  There is a clear gap in NOAA’s ability to reduce the uncertainty in the sources and sinks of carbon.  The NOSC recommends funding the observational capabilities identified in the program plan.  

(5) Program Adjustment 2b – Aerosol Climate interactions.  The Goal is taking a realistic approach to aerosol-climate interactions by initiating a field measurement program, followed by an analysis that may lead to a better-validated requirement for an improved aerosol observational capability.  The NOSC recommends funding this adjustment. 

(6) Program Adjustment 5b - Arctic Ocean Observing System.  The Climate Goal has clearly defined the requirements and resulting outcomes from increasing the Alaska buoy network.  The NOSC recommends funding this adjustment.

(7) Program Adjustment 5c - Alaska Climate Reference Network.  The Climate Goal has also clearly defined the requirements and resulting outcomes for the AK CRN.  The NOSC recommends funding this adjustment.

b.  Develop IOOS as a major component of the US contribution to GEOSS and form an ecosystem component of GEOSS.

(1) Program Adjustment 2c- Climate Regimes and Ecosystem Productivity.   The Climate Ecosystems component has one place-based demonstration project either underway or planned.  The NOSC reviewed the PBA and Program Plan and was unable to find any information on the “results” of this demonstration project.  The NOSC suggests it might be wise to review the results of this demonstration project before embarking on follow-on demonstration projects as proposed by this Program Adjustment.  Therefore the NOSC lacks sufficient information on which to make a resource recommendation.
(2) Program Adjustment 4 – IOOS component.  As stated earlier, the Climate Goal has presented significant evidence that the present ocean observations are not adequate to deliver the expected outcomes.  The IOOS component is well thought out and well planned and the NOSC recommends funding the IOOS component of this Program Adjustment.
c.  Focus on connecting and strengthening existing observations systems. (Integration).

 (1) Surface Observations.  Over the past year there has been considerable progress in integrating NOAA’s surface observing systems.  In particular the Weather and Water and Climate Goals, working with the NOSC/NOSA team, have initiated efforts to assess cross-Goal observation requirements and make recommendations that maximize the potential of new and enhanced observing systems.  This integration of NOAA’s surface networks with other federal and non-federal agencies is certainly a positive step in moving towards an integrated global observing system.  The Climate Program Plan clearly identifies these integration efforts.

(2) Ecosystem Observations.  Ecosystem observations are now being carried in three Goals: Ecosystems, Climate and Weather and Water (CEO).  Although there have been some efforts to bring these together, most notably the GEOSS ecosystems effort, it still appears that, unlike the integration of the surface observation efforts, the ecosystems observational efforts are still more focused within each Goal instead of coming together in a consolidated way.  The NOSC recommends that the Oceans Council take the lead in initiating a cross-Goal integrated ecosystems observation effort with support from the NOSC and NRC.  The goal of this effort will be a coordinated plan for a near and long term target architecture for ecosystems observations.

(3) Ocean Observations.  Considerable progress has been made via the IOOS and the Climate Ocean activity to integrate ocean observation efforts across NOAA.  The investment initiatives within the Climate Program clearly support this effort.  With the new program (CEO) in Weather and Water, additional integration efforts are still needed.  

(4) Program Adjustment 2d – Water Vapor Processes.   This adjustment proposes a reasonable approach of using existing in situ and satellite systems that would lead to the most appropriate architectural solution for climate quality water vapor observations.  The NOSC recommends funding this adjustment.

d.  Direct resources and research toward exploring new technologies, eventually moving proven systems into operations and ensuring continuity of observations.

Program Adjustment 4 – TAO component.  Again, well stated requirements and analysis, and clearly addresses the AGM direction.  The NOSC recommends funding the IOOS component of this program adjustment.
e. Employ consistent data management strategy that will handle large data volumes expected from GEOSS and implement an observing and data management system that ensures data flow to NOAA’s customers.

(1) Program Adjustment 4- CLASS.  The CLASS initiative has a several year history of moderate success in getting their hands around large volume data access, storage, retrieval and communications.  The NOSC endorsed the CLASS effort in FY06 and endorses it again this year.  However, in reviewing the budget profile, the NOSC has concerns about the outyear life cycle and communications costs.  The budget profile seems modest.  Recommendation:  The NOSC presented PA&E as input to Serial #2 and #3, a Data Management Plan for NOAA.  One of the first deliverables of the proposed Plan is an inventory of current NOAA data management systems.  Another clear need is a “Data Management Systems” architecture as was done with the NOSA effort.  The NOSC recommends that the Data Stewardship (Management) Committee be funded at the funding profile identified in the Plan and that it be tasked with putting together a data management inventory and architecture that includes CLASS and the IOOS DMAC. 

(2) Program Adjustment 4 – DMAC.  In reading the PBA and Program Plan, the NOSC found the DMAC justifications to be weak on requirements and weak on integration with other data management systems and that led to the $17.7M cost estimate for FY07.  There was no discussion on how this had been coordinated or was different for the CLASS initiative.  The CLASS initiative has the same goals and has much greater data volumes.  However, their cost estimates are much less (probably too much less).  However the IOOS data volumes are miniscule compared to the data volumes expected for CLASS.  The IOOS data flow is going over existing communications circuits today, and even if doubled or tripled, would not come near the costs estimated for DMAC.  While NOSC supports these initiatives and thinks there may be larger resources needed to meet the total set of requirements, the full extent of the intersection of these requirements has not been explored, and therefore NOSC can only support what is proposed.  NOSC recommends that no increase in funding beyond that in this FY07 proposal be accepted until a joint requirements and way forward document is produced.  The NOSC recommends that the DMAC team work with the CLASS team and the NOSC Data Stewardship (Management) Committee to develop a coordinated, requirements-based plan for FY08. 
f.  Make more efficient use of vessels and other platforms by leveraging them to provide multi-purpose observations. 

(1) Comment.  The NOSC noted no mention of climate cruises in the Climate Program Plan.  Climate cruises are the most world ranging of any projects the NOAA fleet does.  They provide great ships of opportunity with long track lines and in many cases lots of transit that could take advantage of many different types of observations. 

(2) Comment.  As will be stated in other areas of this overall Program Plan evaluation, the NOSC and the Fleet Allocation Council are troubled by NOAA’s and the Goals’ inability to prioritize NOAA Programs and fleet and observational requirements.  As a result the NOSC cannot make an objective statement as to whether this Goal’s fleet requirements are more important than investments in other observation requirements.  The NOSC recommends that NOAA commit to a prioritization schema for its programs and its observational and fleet requirements ASAP.
2.  COMMERCE AND TRANSPORTATION.

a.  Clearly define observation requirements that support the Goals’ programs in achieving their outcomes, strategies, and performance outcomes.

Comment.  C&T intends to expand the number of surface observations by leveraging non-NOAA observation networks.  The NOSC endorses the smart use of non-NOAA observing systems to satisfy NOAA observational requirements.  However, it is not clear from the C&T Program Plan exactly which observational requirements are to be satisfied by this expenditure of resources.  The programs within the C&T Goal Team are working with the NOSA Requirements IPT to collect all C&T observation requirements.  As pointed out in the Plan, the Surface Weather Program needs to provide its total observational requirements for inclusion in the Consolidated Observational Requirements List (CORL).

b.  Develop IOOS as a major component of the US contribution to GEOSS and form an ecosystem component of GEOSS.

Comment.  The Program Plan clearly shows the C&T Goal is supporting development of IOOS as a major component of the US contribution to GEOSS by coordinating closely, for example, with the Water and Weather CEO (Coasts, Estuaries and Oceans) program.  However, it is not as clear that DMAC and CLASS have been completely coordinated.  The NOSC recommends the DMAC team work with the CLASS team and the NOSC Data Stewardship (Management) Committee to coordinate their efforts.

c.  Focus on connecting and strengthening existing observations systems.
(1) The NOSC endorses the C&T intent to expand PORTS.  The C&T Goal demonstrates a focus on connecting and strengthening existing observations systems with its program for expanding that system.  PORTS demonstrated good breadth during the NOSC investment analysis; the current system contributed value toward 14 separate observation requirements, and the expanded PORTS option used in the analysis contributed value to 18.  Both NWLON and PORTS will serve as two of NOAA's most visible components of IOOS.  
(2) The C&T Program Plan proposes an above core program change to "add surface transportation observations to a national operational center for the ISOS."  This proposed change will also "accelerate completion of non-NOAA surface weather roadway observations by 1-2 years...."  It is not clear what the "national operational center for the ISOS" is and how it relates to NOAA's plans for an integrated observing and data management architecture.  It is also not clear how the proposed program plan can accelerate completion of non-NOAA surface weather roadway observations, since they're non-NOAA observations.  These relationships should be more clearly defined before NOAA commits resources.
d.  Direct resources and research toward exploring new technologies, eventually moving proven systems into operations and ensuring continuity of observations. 
Comment.  The C&T Program Plan states that one of the Research-to-Ops Research Dependencies is that Marine Weather is "reliant on NASA research satellites that could be shut down."  However, there is no proposal to direct NOAA resources to address that specific dependency, nor any indication of cross-Goal coordination (with Mission Support, for example) to address any potential gaps that may develop in the event of such a shut down.  The NOSC supports the effective transition of research activities into operational capabilities, but it is not clear from this comment in the C&T Program Plan what requirement or gap should be addressed.

e.  Employ consistent data management strategy that will handle large data volumes expected from GEOSS and implement an observing and data management system that ensures data flow to NOAA’s customers.
(1) The C&T Program Plan proposes a program change to "deploy an efficient data archiving and management structure with enhanced capacity to complement the emerging integrated observing systems...."  There is also a proposed above core Program Change addressing the need for increased efficiency of data stewardship at NGDC.  While the NOSC supports the concept of a "more efficient data archiving and management structure," it is not clear from the Program Plan how these specific proposals support the overall NOAA goal of developing an integrated observing and data management system.  More specifically, it is not clear how this proposal meshes with plans already in place to expand the capabilities of CLASS, for example.  The NOSC recommends this proposal be fleshed out more completely before NOAA resources are committed.

(2) The C&T Program Plan proposes to complete installation of water vapor sensors in 1600 commercial aircraft by FY16, and there is a fully executable data management plan in place to handle the data produced by the additional sensors.  The NOSC strongly supports this expansion of water vapor measurement capabilities.  The NOSC's observing system investment analysis indicated this capability clearly contributes value to satisfying multiple observing requirements across multiple goals (Climate, Weather and Water, and Commerce and Transportation), and expanding the capability enhances the value added. The NOSC also recommends the Goal Teams continue to work together to ensure the water vapor sensor installation effort continues as currently planned.   
(3) In the area of Surface Weather Observations, the Plan states the need to "develop additional standards for data communication, format, accuracy, timeliness, and security" for the proposed national Highway System sensor network.  The NOSC recommends these standards be developed in coordination with the NOSA Team and the Data Stewardship (Management) Committee to ensure the standards mesh with NOAA-wide guidance.
f.  Make more efficient use of vessels and other platforms by leveraging them to provide multi-purpose observations. 

(1) The NOSC endorses C&T's intent to expand the PORTS system because it demonstrates an attempt to make more efficient use of vessels and other platforms by leveraging them to provide multi purpose observations.  

(2) The NOSC also endorses C&T's cross-Goal coordination with Fleet Services to program resources needed to fulfill C&T’s platform requirements throughout NOAA.
3. ECOSYSTEMS and the ECOSYSTEMS GOAL TEAM (EGT)

a. Clearly defined observation requirements that support the Goals’ Programs in achieving their outcomes, strategies, and performance outcomes. 

(1) The requirements are general in terms of Mission Goal mandates and the desire to “advance place-based ecosystem approaches to science and management.” This was the only requirement discussed.  The NOSC believes there would be value in defining its program and observational requirements more clearly and completely.
 (2) Program Adjustment. This program adjustment for Protected Species Monitoring and Assessment indicates increases for assessments.  It also indicates through linkages, that it will provide observations information to several programs. The NOSC supports this program’s efforts in using these linkages to support population assessments on unstudied populations and improve assessments on understudied populations.
(3) Program Adjustment. The Environmental Observations/CMRP clearly identifies requirements for observing systems to support the broad spectrum of ecosystem management. The NOSC supports this program adjustment for Environmental Observations/CMRP that would broaden the NERRS monitoring system (SWMP) to cover the full coastal bio-geographic area associated with each NERRS and build monitoring and assessment capabilities in other coastal areas.
(4) Program Adjustment. This program adjustment for Coral Reef Conservation increases capacity for coral reef observations and monitoring, primarily through increased ship days, in conjunction with enhancing the capabilities of states to manage coral reef-related activities. The NOSC supports the expansion of observing and mapping of prospective ecosystems that are likely habitats for corals. 
(5) Above Core. Both the Great Lakes Restoration efforts to establish the Great Lakes Habitat Restoration Program and the Protected Species Research do not specifically identify resources or requirements for observing systems or associated data management plans, but they do mention efforts that would require monitoring including from pilot projects. The NOSC recommends clearly identifying requirements for monitoring through observing systems. 
(6) Program Adjustment. The Habitat Program-Observations do not clearly include observing system requirements and milestones towards data management to plan on assessing and characterizing Estuarine Areas and Essential Fish Habitats. The NOSC recommends clearly identifying observing system and data management requirements. 

b. Develop IOOS as a major component of the US contribution to GEOSS and form an ecosystem component of GEOSS.

(1) Comment. The EGT Plan Strategy includes building the ecological component of the NOAA GEOSS.
(2) Comment.  There is a continuing disconnect between NOAA’s regionalization strategy for assessing and managing ecosystems, which is based on Large Marine Ecosystems, and the IOOS regional associations and the regional observing systems they will engender, which are not based on ecological considerations.  The alternatives for delineating regional ecosystems described in the EGT presentation have the same problem.  The NOSC believes that the EGT, the NOAA Ocean Council, and Oceans.US should work together in assessing the boundaries of the ecosystems being assessed and managed.  Some component of the funding being provided by NOAA to support IOOS and Ocean.US might be directed toward resolving this inconsistency. 
(3) Program Adjustment. The Environmental Observations/CMRP shows a strong linkage to IOOS by stating that these enhanced monitoring programs depend upon the development of IOOS, both the regional associations and DMAC efforts. The NOSC supports this program adjustment.
(4) Above Core. In the Deep-Sea Coral Communities Program there is no mention of observing systems but mapping and characterizing habitats are included activities.  To compare deep-sea coral habitats, employing a consistent data collection and data management strategy seems necessary.  Before resources are expended, the NOSC recommends data collection and data management be addressed.
c.  Focus on connecting and strengthening existing observations systems. 

(1) Program Adjustment. NOAA Regional Ecosystem Integration program plans a series of regional ecosystem workshops that will recruit regional coordinators in each ecosystem and build consensus among stakeholders on regional ecosystem management that will facilitate discussion of management mechanism. The NOSC supports these efforts in strengthening the regional observing systems and believes the workshops would help in developing Ecosystems observation requirements.
(2) Program Adjustment. The Environmental Observations/CMRP will build observational capabilities in national marine sanctuaries and clarify linkages between NERRS and the broader marine ecosystem along with linkages between land use and ecosystem qualities. The NOSC supports these efforts in strengthening regional observation networks.

d. Direct resources and research toward exploring new technologies, eventually moving proven systems into operations and ensuring continuity of observations.

(1) Program Adjustment. Within the Ecosystems Research Plan Redirection of Global ocean exploration technology and development, which determines the ecosystem, condition will reduce discoveries of new organisms, processes, and bioactive compounds. This will further reduce the observations capability development potential of NOAA observations programs. The NOSC recommends further justification for this decrease. 
(2) Compliance with Guidance. The NOSC sees no reason to disagree with the recommendation to develop new and improved natural resource damage assessment (NRDA) techniques and methods to support integrated uses of observation systems using the NOAA Damage Assessment and Restoration Revolving Fund (DARRF). 
(3) Program Adjustment (redirection).  The proposed Coastal and Marine Resources Program reduces the NERRS contribution to IOOS national backbone. The NOSC believes that more information is necessary to determine if there are potential impacts of a reduction that could also impact observation system plans and requirements supporting the transition of research to NERRS operations.

e.  Employ consistent data management strategy that will handle large data volumes expected from GEOSS and implement an observing and data management system that ensures data flow to NOAA’s customers.

(1) Comment. In previous PBA assessments the NOSC indicated that ecosystem observations are addressed in three goal teams and recommended that they should be more integrated. The establishment of the Ecosystem Observation Program (EOP) should provide this concentration of effort across Goals for coordinated data management. The NOSC recommends that near term and long-term strategies should be coordinated for ecosystem needs within CLASS, IOOS DMAC and other data management capabilities. 

(2) Compliance with Guidance. EGT’s Observing Systems require data management support. Additionally, a program adjustment for Environmental Observations CRMP includes a performance measure concerning the integration of observing system data with an IOOS-compatible data management system. The NOSC believes that this further justifies the need for a complete Data Management Plan for NOAA since the DMAC is only one solution and has not been tailored for NOAA’s purposes. 
(3) Program Adjustment. NOAA Regional Ecosystem Integration program specifically identifies a requirement to determine data management standardization needs through the planned regional ecosystem workshops. NOSC recommends that these efforts be coordinated through the overall NOAA data management planning effort.

f.  Make more efficient use of vessels and other platforms by leveraging them to provide multi-purpose observations. 

(1) Compliance with Guidance. EGT recommends and provides for the planned use of current Fleet Services contract funding to fund the CAPABLE within the NOAA Fleet as a new observation platform. 

(2) Comment: Ecosystem has the largest requirement for ship time but as with the other Goals, the NOSC and the Fleet Allocation Council are stymied by NOAA’s and the Goals’ inability to prioritize NOAA Programs, and fleet and observational requirements.  As a result the NOSC cannot make an objective statement as to whether this Goals fleet requirements are more important than investments in other observation requirements.  The NOSC recommends that NOAA commit to a prioritization schema for its programs, and its observational and fleet requirements ASAP.  The NOSC agrees with this recommendation.
4.  WEATHER AND WATER  

Comment: The approach and methodology taken by the Weather and Water (W&W) Goal in their “Program Development Strategy” seemed very thorough.  It crossed Goals; it allowed the programs within that Goal to re-evaluate their capabilities, gaps and alternatives and resulted in a very complete, understandable and rational plan.  The NOSC commends the W&W Goal.

Comment:  The resources available for program adjustments within this Goal were clearly inadequate given the breadth and depth of the Goals’ responsibilities and expected outcomes.  The NOSC notes that they only had 1.1% available for program adjustments after inflation.

Comment:  The NOSC concurs with the Goals 2011 “end state of substantial integration of ocean, surface, and upper air observing systems” and the NOSC/NOSA team will continue to work with the Goals to achieve these end states.

a.  Clearly define observation requirements that support the Goal’s Programs in achieving its outcomes, strategies, and performance outcomes.

(1) Comment.  The NOSC commends the Weather and Water Mission Goal team for deciding to require operational effectiveness analysis (analysis of alternatives, cost and operational effectiveness analysis) to start new directions where possible.  The Goal team has already done a COEA to validate the wind profiler system requirement and solution, and plans to do a COEA for COOP-Modernization.  

(2) Comment.  According to the Climate Program Plan, the W&W COEA for COOP-M will be done in FY07.  (The NOSC suggests that this information be added to the W&W Program Plan as well.)  The Climate Program’s COEA for COOP-M will be done sooner, in FY05.  It appears that the Climate-related and the Weather-and-Water-related components of COOP modernization can be addressed separately in a fairly effective way, but the NOSC encourages the two Goal teams to continue to work together on COOP modernization plans.  

(3) Comment.  The NOSC also notes that the COOP network was identified in the NOSA investment analysis survey as having considerable value across eight programs, covering all four Mission Goals.  The survey results show that participants considered the COOP network to be very valuable.  It ranked among the top 20 current observing systems, NOAA-wide.  It was considered to provide considerable breadth, contributing to 42 different observation requirements.  Survey results also indicated that the modernization program would increase COOP value considerably, both in depth and breadth—the number of observing requirements it contributes to increased by 20, to a total of 62.  This perceived increase in value made COOP modernization one of the top five capability improvements identified in the survey analysis.   

(4) Program Change Description: Integrated Observations (IUOS, ISOS).  The W&W Goal has put in place a process for requirements development, validation and demonstration.  The investments within this Program Change support that process.  The NOSC endorses this investment adjustment. 

(5) Program Change Description: Water Resources.  This Change Description encompassed several Hydrology activities, one of which was identified as “enhance snow pack observational and analysis systems.”  The NOSC didn’t find a justification for this in the Program Plan, and the Hydrology PBA only identified the “number of airborne snow water equivalent measurements” as being an observational gap.  The PBA did not include this gap in their funding alternatives.  Therefore the NOSC believe it doesn’t have enough information to make a resource recommendation.

(6) Cross-Goal Within Core Program Adjustment:  Space Weather.  The NOSC provided its recommendation on this adjustment in the Satellite Services Program Plan as follows:

“The program adjustment for continuation of the solar wind monitoring capability and the Coronal Mass Ejection (CME) certainly meet the AGM guidance and the Space Weather’s program goals.  However the NOSC is still troubled by NOAA’s inability to prioritize NOAA Programs and observational requirements.  As a result the NOSC cannot make an objective statement as to whether theses observational investments are more important than investments in other observation requirements.  The NOSC recommends that NOAA commit to a prioritization schema for its observational requirements ASAP.”

(7) Program Adjustment (Above Core): ST&I Integrated Observations.  The W&W Goal has put together a well articulated plan which includes R&D, prototyping, testing, evaluation and acquisition of observing systems to meet the Goal’s needs and they have carried out some coordination with the other Goals.  Since there are several new programs (across several Goals and Sub-Goals), additional coordination of the plan is still needed.  However as stated earlier, the resources allocated to this Goal are insufficient to begin this effort in a meaningful, robust way.  This Goal has identified several high priority observational needs: profilers, UAVs and ISOS.  The NOSC has made comments in other Goal Program Plans about the difficulty in prioritization of observation investments by the NOAA programs.  However the profilers clearly fill a gap in observational capability and the integration of surface observations is clearly needed.  However the NOSC has concerns about the investments in the UAV.  The UAV seems to be a solution in search of a requirement.  Before any significant investments are made into UAVs, the NOSC would like to see the analysis of the set of NOAA program observational requirements that led to recommending a UAV as the solution of choice.

b.  Develop IOOS as a major component of the US contribution to GEOSS and form an ecosystem component of GEOSS.

(1) Cross-Goal Adjustment (Within Core):  IOOS.  The W&W program plan funds $29M in within-core adjustments as its share of supporting IOOS integration, data management and communication, observation, and mission support.  These are broken out among several Coasts, Estuaries, and Oceans (CEO) program adjustments.  Three of those relate to observing systems:  sensor enhancements to the water level network (adding salinity and dissolved oxygen sensors); marine observation network (MON) expansion (tide and water level network expansion, buoy network expansion); and ocean remote sensing ($4.1M over FY08-11 for satellite IOOS connectivity; algorithm development and risk reduction.)  The NOSC endorses these adjustments.
(2) Program Change Description: Integrated Observations (IOOS).  Although the W&W Goal only had a total of $7.1M to allocate across within core investments, they allocated $1.0M to IOOS.  The W&W Goal team has been an integral part of the IOOS planning effort and the NOSC endorses this funding adjustment.
c.  Focus on connecting and strengthening existing observations systems. (Integration)

(1) Comment.  We note that over the past year there has been considerable progress in integrating NOAA’s surface observing systems.  In particular, the W&W and Climate Goals, working with the NOSC/NOSA team, have initiated efforts to assess cross-Goal observation requirements and make recommendations that maximize the potential of new and enhanced observing systems.  This integration of NOAA’s surface networks with other federal and non-federal agencies is certainly a positive step in moving towards an integrated global observing system. 

(2) Comment.  The plan states that Weather and Water will standardize and integrate existing NOAA and non-NOAA coastal/ ocean observations and deliver these integrated data to models.  The plan indicates that “substantial integration” will occur among ocean, surface and, upper air observing systems, modeling systems, and between research and operations.

(3) Comment.  The plan also states that considerable progress has been made via the IOOS and the Climate Ocean activity to integrate ocean observation efforts across NOAA and states that the investment initiatives within the Weather and Water Goal Program clearly support this effort.  

(4) Comment.  The ISOS is a concerted effort to integrate the current systems, however, we note that the plan does not show any within-core adjustments to fund increased integration activities under ISOS; all the adjustments to ISOS, a total of $8M, are above core. 
(5) Program Adjustment Quad Chart.  The ST&I integrated observation program plan has a requirement for water vapor sensors and their recommended solution is to add more sensors to MDCRS equipped commercial aircraft.  NOSA survey results indicate that adding water vapor sensors to MDCRS aircraft does add value to an already valuable system.  The NOSC also notes that the Commerce and Transportation Goal Team Program Plan addresses the addition of water vapor sensors to MDCRS, with the intention of equipping 1600 commercial aircraft by FY16, and encourages ST&I to work with C&T and Climate on MDCRS upgrades. 
(6) Comment:  The W&W Goal has been an active contributor in NOAA’s cross-Goal and Council efforts to develop integration plans through surface, ocean and upper air initiatives.  The NOSC commends these efforts and will continue to work with the Goals in achieving the goals articulated in the Strategic Plan and the AGM. 
d.  Direct resources and research toward exploring new technologies, eventually moving proven systems into operations and ensuring continuity of observations.
(1) Program Adjustment:  Space Weather.  See Satellite Services Evaluation. 
(2) Above Core Priorities:  Weather and Water’s plan includes an above-core proposal to explore the use of UAVs as a new platform technology for acquiring in-situ and remotely sensed data.  The UAV program plan identifies the funds and schedule needed to investigate the cost and operational effectiveness of various UAV alternatives, and if warranted, acquire 3 UAVs and further test the effectiveness and applications of various sensors and missions.  We note that the cost elements of this plan are dominated by the acquisition cost for UAVs and sensors.  However, the cost of integrating sensors on the platforms and testing the system is not identified, even though experience indicates that such costs can account for 50 percent or more of the total cost for similar technology demonstration programs.  As a result, the NOSC is concerned that the proposal underestimates the likely cost of this project.

(3) Within Core and Above Core Priorities: The W&W program plan establishes NOAA funding for wind profiler O&M costs as part of the IUOS and ISOS initiatives, though only a fraction of the necessary funding is included in the within-core budget ($11.5 in FY07-11).  The total program adjustment for profilers would accomplish a number of things:  convert the frequency to remain operational, transition FSL Wind Profilers to operations, cover O&M costs, and refresh aged systems for sustainability.  The within-core funding accomplishes only part of this:  it provides O&M for a partial network.  It does not upgrade the network and it does not support the frequency conversion that must be done by FY08 to avoid system shut down due to interference with Galileo SARSAT.  The requirement for the profiler network has been well justified, planned, and validated.  It is unfortunate that the Goal did not have sufficient resources to fund it completely.  The NOSC only questions whether it is worthwhile to partially fund the system in this scenario.  Further, the NOSC again finds (as it has in other Program Plans) that it is difficult to assess priorities of observing system investments when the Goals’ programs and observational requirements have not been prioritized across Goals.
e.  Employ consistent data management strategy that will handle large data volumes expected from GEOSS and implement an observing and data management system that ensures data flow to NOAA’s customers.

(1) Comment.  The W&W program plan includes a proposed program adjustment for digital services, to “make high resolution digital weather, water, and climate information available to meet customer demands, enhance private meteorologists' ability to meet unique customer needs, and provide foundation for a virtual NOAA.”  The NOSC recommends that W&W work with the Data Stewardship (Management) Committee. 

(2) Comment.  The plan states that STI will prepare for FY09-11 IOOS investment ($5.5M) through analyses of optimal observation mix, and transition work for coastal buoy wind profiler and that STI will perform an analysis of alternatives and COEA for COOP-M.  The NOSC recommends that ST&I work with the NOSA in performing the analysis.

f.  Make more efficient use of vessels and other platforms by leveraging them to provide multi-purpose observations. 

Comment.  We note that this plan provides for some additional leveraging of platforms—it proposes to add salinity and dissolved oxygen sensors to existing tide gauge stations.  The NOSC commends this effort.
5.  FLEET SERVICES

a.  Clearly define observation requirements that support the Goals’ Programs in achieving their outcomes, strategies, and performance outcomes.

(1) Several Mission Goal programs have identified the need for additional flight hours in order for them to achieve their expected outcomes.  The NOSC recommends funding the increased requirement for flight time.

(2) There are several programs that state an ever-increasing need for ship time and there clearly is a requirement based on the NOSC analysis.   This Support Goal has done an excellent job of managing NOAA program expectations to the reality of the budget.  The NOSC recommends funding these program adjustments. 

b.  Develop IOOS as a major component of the US contribution to GEOSS and form an ecosystem component of GEOSS.

The ship and aircraft components of IOOS are requested with the Mission Goal Program Plans.

c.  Focus on connecting and strengthening existing observations systems.

The Fleet Services Support Goal shows strong management of both the aircraft and ship fleets.

d.  Direct resources and research toward exploring new technologies, eventually moving proven systems into operations and ensuring continuity of observations.

The NOSC is not sure there is much opportunity here.

e.  Employ consistent data management strategy that will handle large data volumes expected from GEOSS and implement an observing and data management system that ensures data flow to NOAA’s customers.

There is little discussion of Fleet Services contribution to this AGM area and most of the data management occurs within the programs that use fleet services.  However the NOSC does recognize the concern Fleet Services has with data communications from ship to shore within reasonable costs.  

f.  Make more efficient use of vessels and other platforms by leveraging them to provide multi-purpose observations. 

(1) Comment: This question, “Did the Program Plan make more efficient use of vessels and other platforms by leveraging them to provide multi-purpose observations?" is a good question to ask from a NOSC perspective.  However, there is an even more basic question that needs to be answered, “What are the Goal's priority requirements for ship and aircraft time?”  There will be a lot more discussion on this between the Goal Leads and the Platform Allocation Council in the upcoming weeks.  But right now, there is not enough discussion in the Goals’ Program Plans.  Fleet Services just receives a large request for platform time that comes with NO Program or Goal prioritization.  

(2) Comment: Managing multi-service or program observational requirements is a very difficult task and it appears that Fleet Services is making every attempt to maximize this effort through effective scheduling of hours for the various programs.
6.  SATELLITE SERVICES

a.  Clearly define observation requirements that support the Goals’ Programs in achieving their outcomes, strategies, and performance outcomes.

(1) The GOES-R objective to validate (re-validate) user requirements is applauded.

(2) The program adjustment for continuation of the solar wind monitoring capability and the Coronal Mass Ejection (CME) certainly meet the AGM guidance and the Space Weather’s program goals.  However the NOSC is still troubled by NOAA’s inability to prioritize NOAA Programs and observational requirements.  As a result the NOSC cannot make an objective statement as to whether theses observational investments are more important than investments in other observation requirements.  NOSC recommends that NOAA commit to a prioritization schema for its observational requirements ASAP.

b.  Develop IOOS as a major component of the US contribution to GEOSS and form an ecosystem component of GEOSS.

The satellite systems are a component of IOOS and ocean and ecosystems requirements have been taken into account.

c.  Focus on connecting and strengthening existing observations systems.

Not Applicable.

d.  Direct resources and research toward exploring new technologies, eventually moving proven systems into operations and ensuring continuity of observations.

(1) Comment.  NPOESS, POES, and GOES all direct resources towards R&D to meet difficult observational requirements.  

(2) Comment.  The program plan includes a plan for replacement of the solar wind monitoring capability currently provided by NASA’s ACE satellite by buying data from a commercial provider.  While the NOSC agrees that buying the data from a commercial provider is potentially a very cost-effective strategy for meeting this need, there is some risk to this approach:  the potential commercial provider could change its mind, or be unable to raise the necessary funding.  There is also a risk that a single-source provider may charge unreasonable rates for the data it supplies.  The quad chart does not address this risk; it discusses only the risk of not having in-situ solar wind data if ACE fails before replacement is in place.

e.  Employ consistent data management strategy that will handle large data volumes expected from GEOSS and implement an observing and data management system that ensures data flow to NOAA’s customers.

Both NPOESS and GOES are planned as end-to-end systems but the NOSC would suggest both programs begin working with the new NOSC Data Management Committee to ensure an integrated NOAA data management system.

f.  Make more efficient use of vessels and other platforms by leveraging them to provide multi-purpose observations.  

Not Applicable.






















	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	








































The NOAA Service Enterprise data model allows data collection and organization from all observational domains.
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