
APPENDIX 
D

SPACE WEATHER ARCHITECTURE RECOMMENDATIONS IMPLEMENTATION ACTIONS AND ACTIVITIES

The following tables capture the specific details to accomplish the Space Weather Architecture Recommendations.  Each Recommendation Office of Primary Responsibility (OPR) identified general “actions” to accomplish their Recommendation(s).  The OPRs then identified specific “activities” to accomplish each “action.”  The “activities” were further broken down into eight categories to indicate how the activities will be completed.

The tables below reflect the nine Recommendations, actions to accomplish the Recommendations, activities to accomplish the actions, and the linkages of each Recommendation to other Recommendations.  The table column descriptions are:


Rec #:  The first number is the Recommendation number.  The second number refers to the action number.  The last alphabetical character refers to the sequential listing of activities for the identified action to accomplish the Recommendation.


Activity:  The specific activity identified to help accomplish the Recommendation action.


Organization Responsible: List of organizations responsible for accomplishing the specific activity.  The organization shown first or in bold print in the list has been identified as the lead organization to ensure completion of the activity.

Start:  Projected start time to the nearest calendar year (CY) quarter to begin implementation of the activity.

End:  Projected CY quarter end time to complete the activity.

Issues/Impacts: Issues and impacts that could significantly affect performance of the activity or impede progress for completing the activity.

Benefits:  Describes projected benefits if the activity is completed.

Exit Criteria: Defines the final essential item required to complete the activity.

Cost:  Best estimate in man-years (MY) or dollars (1999) needed to complete the activity.

Recommendation 1: Space Weather Vector

Action 1: Identify & Coordinate Stakeholder Organizations.

Linkages:  Recommendations 2, 3, 4, 5, 6, 7, 8, and 9.

Rec #
Activity
Organization

Responsible
Start (CY)
End (CY)
Issues/Impacts
Benefits
Exit Criteria
Cost

1-1-a
Nominate Governing Body to orchestrate ‘SWx Vector’ implementation 
USSPACE, NOAA
3rd QTR 99
4th QTR 99
Identify complete, appropriate organizational representation
Unified effort; distributes labor; gathers DOD/civil community expertise
Consolidated list of participating organizations
.1 my

1-1-b
Formalize commitment via MOA, MOU, etc.
USSPACE, NOAA
1st QTR 00
3rd QTR 00
Extensive coord possible; need dedicated organizational reps
Documents organizational commitment(s); defines roles and responsibilities; may help identify costs
Complete set of documentation; will require periodic review
.1 my

Recommendation 1: Space Weather Vector

Action 2: Develop Transition Plan.

Linkages:  Recommendations 1, 2, 3, 4, 5, 6, 7, 8, and 9.

Rec #
Activity
Organization

Responsible
Start
End
Issues/Impacts
Benefits
Exit Criteria
Cost

1-2-a
Further develop and refine current and planned Space Weather capabilities.
NOAA, USSPACE,

NSSA 
2nd QTR 00
3rd QTR 00
Identify appropriate and complete organizational representation
Details baseline capabilities; coordinates model & sensor development
Detailed listing of current sensors and models w/capability interpretation
.5 my

1-2-b
Develop detailed ‘SWx Vector’ Roadmap
NOAA, USSPACE, OFCM
2nd QTR 00
1st QTR 01
Dependent on program schedules; difficult to account for variations


Provides logical path to architecture objective
Coordinated and approved ‘SWx Roadmap’
.25 my

Rec #
Activity
Organization Responsible
Start
End
Issues/Impacts
Benefits 
Exit Criteria
Cost

1-2-c
Develop Investment Strategy


AF/XOWX, NOAA, USSPACE
2nd QTR 00
1st QTR 01
Cost estimates difficult, organizational resource commitments unknown/changeable
Provides acquisition  architecture; feeds POM and budgeting process
Coordinated and approved ‘Investment Strategy’
.5 my

1-2-d
Implement Model Coordination & Development
NOAA, USSPACE, OFCM
2nd QTR 00
2nd QTR 01
Disparate group of developers requires careful coordination
Provides deconflicted, coordinated suite of models, optimizes effort
Coordinated and approved ‘SWx Roadmap’
.5 my

1-2-e
Implement Sensor Coordination & Development
NOAA, USSPACE, OFCM
2nd QTR 00
2nd QTR 01
Disparate group of developers requires careful coordination
Provides deconflicted, coordinated suite of sensors, optimizes effort
Coordinated and approved ‘SWx Roadmap’
.5 my

Recommendation 2: Space Weather Awareness

Action 1: Awareness in CONOPS/Exercises.

Linkages:  1, 2, 5, 6, 7, 8, and 9.

Rec #
Activity
Organization

Responsible
Start
End
Issues/Impacts
Benefits
Exit Criteria
Cost

2-1-a
Develop roadmap of exercise opportunities in which SWx simulations can be implemented
NOAA,  USSPACE, SWC 
2nd QTR 00
1st QTR 01
Appropriate selection of demos; demo manning; databases; training (users and implementers); models/sims/software
Build skills; modeling & sim/test algorithms; user exposure & training; SWx advocacy; lessons learned
‘Demo Roadmap’ 
.5 my

2-1-b
Develop CONOPS for SWx impacts
USSPACE, NOAA, 55th?
2nd QTR 00
2nd QTR 01
Difficult to characterize for wide diversity of systems; poor documentation to date; low attribution confidence for SWx events 
Standardized reference for space-systems operators; reference for non-space warfighters
Draft CONOPS documentation; will require post-ex review/update
.5 my

Recommendation 2: Space Weather Awareness

Action 2: SWx Information out to Customers/Users.

Linkages:  Recommendations 1, 5, 6, 7, and 9.

Rec #
Activity
Organization

Responsible
Start
End
Issues/Impacts
Benefits
Exit Criteria
Cost

2-2-a
Awareness in Training
NOAA,  USSPACE 
2nd QTR 00
On-going
Appropriate selection of training venues; refresh of training materials; Title 10 considerations
Early user exposure & education, correct audience identified; advocacy
Draft ‘Training Plan’
1 my

2-2-b
Coordination Awareness (military/civil)
USSPACE, NOAA
3rd QTR 00
2nd QTR 01
Consistent communication 
Standardized training and awareness across civil/DOD boundary
Draft ‘Training Plan’
.5my

Recommendation 3: Space Weather Requirements

Action 1: Create and Maintain Master List of Requirements Documents.

Linkages:  Recommendations 1, 2, 5, 6, 7, 8, and 9.

Rec #
Activity
Organization

Responsible
Start
End
Issues/Impacts
Benefits
Exit Criteria
Cost

3-1-a
Create master list of existing, approved requirements documents that address SWx
NOAA,  USSPACE 
2nd QTR 00
4th QTR 00
Consolidation of documents will require extensive research; appropriate orgs 
Provides clear set of references that can be used for training, acquisition
‘Master List’ coordinated and disseminated (partially completed during ADT phase)
.5 my

Recommendation 3: Space Weather Requirements

Action 2: Develop and maintain review process and schedule.

Linkages:  Recommendations 1, 2, 4, 5. 6, 7, 8, and 9.

Rec #
Activity
Organization

Responsible
Start
End
Issues/Impacts
Benefits
Exit Criteria
Cost

3-2-a
Establish requirements review panel
NOAA,  USSPACE 
2nd QTR 00
4th QTR 00
Appropriate organizational representation (similar to Action 1-1-a)
Maintains current requirements database
Panel established, charter?
.1 my

3-2-b
Develop Schedule for Periodic Review 
USSPACE, NOAA
3rd QTR 00
4th QTR 00
Appropriate review periodicity; schedule deconfliction
Maintains current requirements database; prompts organizational awareness 
Review Schedule developed
.25 my

3-2-c
Develop Justification/Validation mechanism in review process (for existing documentation)
USSPACE, NOAA
3rd QTR 00
4th QTR 00
Define review process; adjudication process for conflicts/overlaps
Eliminates overlaps, identifies gaps – could contribute to CRD development
Completed review of current documentation
.5 my

Recommendation 3: Space Weather Requirements

Action 3: Develop and Update Documents.

Linkages:  Recommendations 1 and 4.

Rec #
Activity
Organization

Responsible
Start
End
Issues/Impacts
Benefits
Exit Criteria
Cost

3-3-a
Develop CRD & attain JROC approval
USSPACE 
2nd QTR 00
2nd QTR 02
JROC req’d? Contractor support needed; 18-24 months to complete


Authoritative reference document for SWx requirements


Approved CRD
$150K

Rec #
Activity
Organization Responsible
Start
End
Issues/Impacts
Benefits 
Exit Criteria
Cost

3-3-b
Coordinate Terms Of Reference between civil, national and commercial
USSPACE, NOAA
3rd QTR 00
2nd QTR 01
Many inputs, needs buy-in from all entities
Standardized reference for ‘space’ community
TOR document (handbook?)
.5 my

3-3-c
Gather User Needs, Requirements, Feedback tied to specific event(s)

(link to USSPACE SWx initiative)
USSPACE, NOAA
2nd QTR 00
ongoing
Requires close liaison with user community/systems engineers; integration into exercises/demos w/formal feedback process
Provides means for getting lessons learned and updated user needs into acquisition cycle
‘Lessons Learned’ database
1 my

Recommendation 4: Identify Cognizant DoD Acquisition Agent 

Linkages:  Recommendations 1, 3, 6, 7, 8, and 9A. 


Rec #
Activity
Organization Responsible
Start
End
Issues/Impacts
Benefits
Exit Criteria
Cost

4a


Air Force Activity

· Air Force identifies a single MAJCOM to consolidate & coordinate & fulfill Air Force space weather requirements.

· AFSPC leads effort to identify a single Acquisition Agent for all Space Weather Acq.

· AFMC agrees to  allow one acquisition agent for space and ground activities.

· ESC transfers all Space Weather Activity to SMC

· SMC fully funded and manned, all systems baselined and under configuration control 
AFSPC, AF/XOW

AFSPC, AFMC, SMC, ESC

AFSPC, AFMC, SMC, ESC

AFMC, SMC, ESC

AFSPC,  AF/XOW,  SMC, ESC
1995

1996

1996

1997

1997
1996

1996

1997

1997

Continuing
AFSPC seeks to consolidate lead command responsibility - AFWA transfers lead command responsibility to AFSPC

AFSPC looks to AFMC to approve/identify single acquisition agent – AFMC agrees to consolidate space & ground activities into one Product Center

AFMC approved Single Acq Agent for Space and Ground segments (SMC selected)

SMC/ESC MOA and Transition Plan Signed

SMC/CI underfunded and under manned to accomplish all activities required
Consolidated Requirements and Budget process

Better service, one acquisition POC

Less overhead and better coordination

Clear roles and responsibilities required

SMC able to provide improved service , lower costs and  produce needed products
TBD


None

None

None

None

Personnel and funding level required *

· 2000, 50P, 10M

· 2001, 60P, 20M

· 2002, 70P, 30M

· 2003, 80P, 60M

· 2005, 90P, 70M



4b


DoD Activity

· Each service identify one  Agency/MAJCOM  which is responsible and has funds to fulfill their Space Weather requirements.

· DoD select one service to lead the Space requirement definition, consolidation and funding process

· The DoD single Agency responsible for meeting the requirements seeks a single acquisition agent. This could be SMC/CI.
AFSPC, AF/XO, XOR, XOW and equivalent in Navy, Army and Marines using MOAs OR higher authority directed action
1999
Continuing
Service MOAs with SMC/CI

Membership in existing Inter-service Requirements Board 

Funding of service projects for SWx

Funding of Joint projects
Identification of Joint service projects 

Able to Prioritize projects and improve Acq resource allocation

Intra Service support is improved and product responsibility is clear.
TBD
Dependent on number of projects

4c
National Activity

1. DoD and DoC(NOAA) and NASA get together and sign an MOA agreeing to share costs to meet one set of requirements.  This is a difficult path and may require Executive Directive to force merger.

2. This could also be done one program at a time following the DMSP/POESS example. Add programs  to the presidential executive order merging DMSP and POESS  The rqmts process, funding process and the single acquisition integrated program office is in place with the NPOESS/IPO.
Secretariat level at DoD and equivalent within NASA and DoC OR executive branch action as a result of high level studies or presidential or vice-presidential commission recommendations.
1999


Continuing
Joint DoD/DoC projects funding and requirement validation

Each agency will want to use their own acquisition process and agent to build the systems.

Membership in existing Inter-Agency Requirements Board 
Advocacy moves to a higher level with associated improved funding stability.

Funding stability and Single Acq agent will lower overhead cost and bring better products to customer faster.
TBD
Dependent on number of projects

*   Personnel and Money based on the sustainment of current SESS programs, identified upgrades/mods and new programs such as CEASE and SCINDA and CNOFS.  These new programs are critical to the success of the Space Architect Vision and need to be tracked in the Transition Plan.

Recommendation 5: SWx Archive

Action 1. Establish requirements for space weather environmental data archive (including observations, models, forecasts, and climatology but not impacts on systems).
Linkages: Recommendations 1 and 8.

Rec. #
Activity
Organization Responsible
Start 
End 
Issues/Impacts
Benefits
Exit Criteria
Cost

5-1-a
Form interagency working group through OFCM/NSWP
AF/XOW, NOAA, USPACECOM, AFSPC,

NASA, NSF, AFRL, DOI, DOE
2nd QTR 00
2nd QTR 00
(Can be same group as 5-4).  Issue will be getting agency participation
Adequate archive is required to design and test models before ops implementation.
Terms of reference and appointment of members of working group
$ 10K

5-1-b
Survey and establish uses of data archive SWx data access for research, development, validation of models into operations


AF/XOW, NOAA, USPACECOM, AFSPC,

NASA, NSF, AFRL, DOI, DOE
3rd QTR 00
2nd QTR 01

Adequate archive is required to design and test models before ops implementation.
List of applications requiring SWx archive data
$ 24K

5-1-c
Determine required types of archive (observations, forecasts, models or model output, validation and verification results)


AF/XOW, NOAA, USPACECOM, AFSPC,

NASA, NSF, AFRL, DOI, DOE
4th QTR 00
3rd QTR 01

Adequate archive is required to design and test models before ops implementation.
List of types of archive data required to meet applications
$ 24K

5-1-d
Compile survey of existing data archives


AF/XOW, NOAA, USPACECOM, AFSPC,

NASA, NSF, AFRL, DOI, DOE
3rd QTR 00
4th QTR 00

Major portions of archive already exist but in scattered locations—these can be used and reduce new work to be done
List of existing archives including location, agency, types of data, and format
$ 16K

Rec #
Activity
Organization Responsible
Start
End
Issues/Impacts
Benefits 
Exit Criteria
Cost

5-1-e
Determine and prioritize new databases considering the phasing required to support modeling development. 


AF/XOW, NOAA, USPACECOM, AFSPC,

NASA, NSF, AFRL, DOI, DOE
4th QTR 01
2nd QTR 02

Adequate archive is required to design and test models before ops implementation.
Prioritized list of new archive data bases
$ 16K

5-1-f
Develop general guidance for new archives including content, format, retention, accessibility, and coordinate agency roles and responsibilities for existing and new data archives
AF/XOW, NOAA, USPACECOM, AFSPC,

NASA, NSF, AFRL, DOI, DOE
4th QTR 01
2nd QTR 02
Current archives have inconsistent formats, and retention periods and interfaces vary from archive to archive
Improves efficiency and speeds develop, testing, and validations of models.
Coordinated guidance for the establishment of new SWx archives
$ 16K

Basis of cost estimates:

Working Groups—2 days per quarter per person at salary with overheads equal to $120,000 year is $1000 per quarter per person

Data base operation figured at 5 people augmentation to current database operations for each of the types of archive on an on-going basis. 

System costs assumed to be $200K cost per year to augment current databases and maintain operations thereafter (no enhanced start-up cost included in this figure) .  Amounts less than $10 K were rounded up to $10 K.

Recommendation 5: SWx Archive

Action 2. Establish and coordinate operation of existing and new archive databases. 

Linkages: Recommendations 1 and 8.

Rec #
Activity
Organization Responsible
Start
End
Issues/Impacts
Benefits
Exit Criteria
Cost

5-2-a


Establish and maintain data base working group through OFCM/NSWP 


NOAA, AF/XOW, USPACECOM, AFSPC,

NASA, NSF, AFRL, DOI, DOE
4th QTR 01
Ongoing
May be a continuation of the working group from 5-1
Adequate archive is required to design and test models before ops implementation
Terms of reference and appointment of members of working group
$ 16 

K/yr

5-2-b
Establish concept of operations for ingest, operation and use of databases.
NOAA, AF/XOW, USPACECOM, AFSPC,

NASA, NSF, AFRL, DOI, DOE
1st QTR 02
2nd QTR 02

Key to reducing development and operating costs
Agreed-upon CONOPs issued 
$ 10K

Rec #
Activity
Organization Responsible
Start
End
Issues/Impacts
Benefits 
Exit Criteria
Cost

 5-2-c
Establish process for acquiring additional data as required to populate data base
NOAA, AF/XOW, USPACECOM, AFSPC,

NASA, NSF, AFRL, DOI, DOE
4th QTR 02
1st QTR 03

Adequate archive from all space weather domains is required to design and test models before ops implementation
Published process describing access to new data sources
$ 10K

5-2-d
Establish data base interface and access policies and develop interface standards 


NOAA, AF/XOW, USPACECOM, AFSPC,

NASA, NSF, AFRL, DOI, DOE
4th QTR 02
1st QTR 03
Current archives have inconsistent formats, and retention periods and interfaces vary from archive to archive.  Issue may be other uses of archive data that complete with these purposes.
Improves efficiency and speeds development, testing, and validation of models.
Publication of guidance for  implementing compatible data bases
$ 10K

5-2-e
Promote evolutionary implementation of standards and increasing compatibility across new and existing databases, centers, and agencies.


NOAA, AF/XOW, USPACECOM, AFSPC,

NASA, NSF, AFRL, DOI, DOE
4th QTR 02
On-going
Current archives have inconsistent formats, and retention periods and interfaces vary from archive to archive.  Issue will be cost of applying common standards to existing databases.
Improves efficiency and speeds develop, testing, and validations of models.
Increasing consistency across new and existing databases. 
$12 

K/yr

5-2-f
Agencies operate and maintain existing and new data bases


NOAA, AF/XOW, USPACECOM, AFSPC,

NASA, NSF, AFRL, DOI, DOE
4th QTR 02
Ongoing
Issue will be cost of maintaining databases or establishing additional funding to augment expansion of existing archives.
Adequate archive becomes available to design and test models before ops implementation
Data bases on line and publication of guidance for access to archive data bases for use  by developers and testers
$ 800

K/yr

RECOMMENDATION 5: SWx Archive

Action 3. Establish database of space weather impacts.

Linkages: Recommendations 2,3, and 6.

Rec #
Activity
Organization Responsible
Start 
End
Issues/Impacts
Benefits
Exit Criteria
Cost

5-3-a
Establish interagency working  group through OFCM/NSWP


NOAA, AF/XOW, USPACECOM, AFSPC,

NASA, NSF, AFRL, DOI, DOE
2nd QTR 00
2nd QTR 00

Knowledge of SWx impacts are required to determine type and level of SWx services
Terms of reference and appointment of members of working group
$ 10K

5-3-b
Establish requirements and information content


NOAA, AF/XOW, USPACECOM, AFSPC,

NASA, NSF, AFRL, DOI, DOE
2nd QTR 00
4th QTR 00

Knowledge of SWx impacts are required to determine type and level of SWx services
Publication of requirements document
$ 16K

5-3-c
Identify existing impact data bases


NOAA, AF/XOW, USPACECOM, AFSPC,

NASA, NSF, AFRL, DOI, DOE
  2nd QTR 00
4th QTR 00
Current databases are scattered, incomplete, and inconsistent in content
Major portions of archive already exist but in scattered locations—these can be used and reduce new work to be done
List of existing archives including location, agency, types of data, and format
$ 16K

5-3-d
Determine shortfall and coordinate agency roles in maintaining existing bases and establishing new databases.


NOAA, AF/XOW, USPACECOM, AFSPC,

NASA, NSF, AFRL, DOI, DOE
4th QTR 00
2nd QTR 01
Agencies need impact information to assist in setting priorities but are often reluctant to spend resources 
Use of existing databases where available, with augmentation to cover shortfalls, may be more efficient than starting new archives
Completed document with shortfalls and tentative agency roles in filling gaps
$ 16K

5-3-e
Establish concept of operations for ingest, operation and use of databases.
NOAA, AF/XOW, USPACECOM, AFSPC,

NASA, NSF, AFRL, DOI, DOE
1st QTR 02
2nd QTR 02

Key to reducing development and operating costs
Agreed-upon CONOPs issued 
$ 10K

5-3-f
Agencies operate and maintain existing and new data bases


NOAA, AF/XOW, USPACECOM, AFSPC,

NASA, NSF, AFRL, DOI, DOE
2nd QTR 01
Ongoing
Issue will be cost of maintaining databases or establishing additional funding to augment expansion of existing archives
Adequate archive becomes available to design and test models before ops implementation
Data bases on line and publication of guidance for access to archive data bases for use  by developers and testers
$290

k/yr

(1 person central and 1 person equivalent across users

Rec #
Activity
Organization Responsible
Start
End
Issues/Impacts
Benefits 
Exit Criteria
Cost

5-3-g
Where appropriate, provide tasking to data base providers to provide impact reports 



TBD
Ongoing
Users have difficulty in identifying SWx effects because it is obscure field and effects are not seen visibly
Assistance of knowledgeable experts from elicit significant but obscure information about impacts in additional areas of application
Impact reports received from users
$240

K/yr

5-3-h
Contract for studies to augment and extend impact information into unmet areas


NOAA, AF/XOW, USPACECOM, AFSPC,

NASA, NSF, AFRL, DOI, DOE
2nd QTR 01
Ongoing
Much additional information is available from commercial users and other agencies that do not report impacts
Assistance of knowledgeable experts from elicit significant but obscure information about impacts in additional areas of application
Contractor report describing user impacts in areas described in contract
$ 200

 K/yr

5-3-i
Determine sensitivity of customer impacts in respective types of application


NOAA, AF/XOW, USPACECOM, AFSPC,

NASA, NSF, AFRL, DOI, DOE
4th QTR 00
Ongoing
Users have difficulty in identifying SWx effects because it is obscure field and effects are not seen visibly
Knowledge of SWx impacts are required to determine type and level of SWx services
Publication of information on user impact thresholds according to type of system and type of SWx disturbance
$240

k/yr

5-3-j
Provide periodic reports listing data base information available to agencies and public.


NOAA, AF/XOW, USPACECOM, AFSPC,

NASA, NSF, AFRL, DOI, DOE, OFCM
2nd QTR 01
Annually

Annual update will provide current listing of archive to a wider user  audience
Publication of annual report describing database information and means of access to users
$ 10K/yr

Recommendation 5: SWx Archive

Action 4. Provide climatological space weather studies for system design and planning purposes.

Linkages:  Recommendations 2, 3, 6, 8, and 9.

Rec #
Activity
Organization Responsible
Start 
End
Issues/Impacts
Benefits
Exit Criteria
Cost

5-4-a
Establish a interagency climatology working group through OFCM/NSWP


AF/XOW, NOAA, USPACECOM, AFSPC, NASA, NSF, AFRL, DOI, DOE
2nd QTR 00
2nd QTR 00

Knowledge of SWx levels of disturbance, their relative frequency of occurrence, and worst-case levels are essential designers of systems operating in the SWx environment
Terms of reference and appointment of members of working group
$ 10K

5-4-b
Determine requirements for archive studies


AF/XOW, NOAA, USPACECOM, AFSPC,  NASA, NSF, AFRL, DOI, DOE
4th QTR 01
2nd QTR 02

Knowledge of SWx levels of disturbance, their relative frequency of occurrence, and worst-case levels are essential designers of systems operating in the SWx environment
Completed document with shortfalls and tentative agency roles in filling gaps
$ 16K

5-4-c
Survey existing climatology studies and data bases to meet requirements


AF/XOW, NOAA, USPACECOM, AFSPC,  NASA, NSF, AFRL, DOI, DOE
4th QTR 01
2nd QTR 02

Most efficient to make use of existing studies and capability where they exist
Publication of survey of existing databases
$ 16K

5-4-d
Develop Concept of Operations for climatological studies and support
AF/XOW, NOAA, USPACECOM, AFSPC, NASA, NSF, AFRL, DOI, DOE
3rd  QTR 02
1st QTR 03

Key to reducing development and operating costs
Agreed-upon CONOPs issued 
$ 16K

5-4-e
Develop programming plan to establish resources for climatological studies
AF/XOW, NOAA, USPACECOM, AFSPC, NASA, NSF, AFRL, DOI, DOE
4th QTR 02
2nd QTR 03

Program plan will provide for more systematic organization of studies than current, incomplete activity previously available
Programming plan submitted to agencies
$ 16K

Rec #
Activity
Organization Responsible
Start
End
Issues/Impacts
Benefits 
Exit Criteria
Cost

5-4-f
Determine unmet requirements and methods of providing information through studies and other techniques such as on-line data mining


AF/XOW, NOAA, USPACECOM, AFSPC, NASA, NSF, AFRL, DOI, DOE
3rd QTR 02
4th QTR 02
New technologies required standardized interface capabilities for a wide variety of data bases
Developing new analysis techniques allow for rapid, tailored climatology studies to augment generalized climatology studies
Publication of target methods of providing climatology information to users
$ 10K

5-4-g
Coordinate interagency responsibilities in establishing programs and develop priorities in providing new capabilities
AF/XOW, NOAA, USPACECOM, AFSPC, NASA, NSF, AFRL, DOI, DOE
4th QTR 02
1st QTR 03
Agencies typically have insufficient funding for climatological studies
Agency roles will be clearly defined and responsibility negotiated
Publication of Interagency Plan
$ 10K

5-4-h
Agencies operate and maintain existing and new data bases 


AF/XOW, NOAA, USPACECOM, AFSPC, NASA, NSF, AFRL, DOI, DOE
2nd QTR 03
Ongoing

Adequate archive becomes available to design and test models before ops implementation
Data bases on line and publication of guidance for access to archive data bases for use  by developers and testers
$ 800

K/yr

5-4-i
Prove periodic updates listing 


AF/XOW, NOAA, USPACECOM, AFSPC, NASA, NSF, AFRL, DOI, DOE
2nd QTR 03
Annually

Annual update will provide current listing of archive to a wide audience
Publication of annual report describing database information and means of access to users
$ 10K/yr

Recommendation 6: Integrate Space Weather (SWx) Information/Common Dissemination

Action 1. Identify users and systems that could benefit from automated product/data delivery.
Linkages:  Recommendations 3, 4, and 5.

Rec #
Activity
Organization Responsible
Start
End
Issues/Impacts
Benefits 
Exit Criteria
Cost

6-1-a
Provide alert/warning dissemination capabilities
AF/XOW, NOAA, AFSPC, SMC, ESC
1st QTR 01 
3rd QTR 00

Potential to significantly increase utility to users of space weather support
Establishment of capability for automated product/ data delivery
3400

3600

3080

6-1-a-1
     Identify user/system  requirements
AF/XOW, NOAA, AFSPC,  USASMDC (ARSPACE), NAVSPACE USSPACECOM,  National Progs., NASA, FAA
1st QTR 01
2nd QTR 01
Difficulty of developing comprehensive list, for example “back door” users may be missed.

Links to Rec. 3.
Necessary to properly design system
Agreement among parties that list of identified users is sufficiently complete.
1.0 MY

6-1-a-2
     Determine support capability required and identify shortfalls
AF/XOW, NOAA, AFSPC, USSPACECOM, SMC
1st QTR 01
3rd QTR 01
Linked to survey of existing capabilities.
Required to enable acquisition system to address needs.
Completion of shortfall list.
1.5 MY

6-1-a-3
     Determine CONOPs for support to customer, including responsibility for communications interface requirements
AF/XOW, NOAA, AFSPC, USSPACECOM, OFCM, National Progs.
1st QTR 01
2nd QTR 01
Need for parties to come to clear agreement on responsibilities
Strong CONOPs will guide all other Actions.
Agreement among parties on coordinated CONOPs
1.0 MY

6-1-a-4
     Develop means to determine effectiveness of support and feed back to archive
AF/XOW, NOAA, AFSPC, NASA, USSPACECOM, FAA
1st QTR 01
2nd QTR 01
Links to Rec. 5.
Method will enable us to track user satisfaction
Completion of method development
1.0 MY

Rec #
Activity
Organization Responsible
Start
End
Issues/Impacts
Benefits
Exit Criteria
Cost

6-1-b
Coordinate products (push or pull) distribution requirements
AF/XOW, NOAA, AFSPC, USSPACECOM, OFCM, SMC, ESC, DISA
1st QTR 01
2nd QTR 01
Links to Rec. 3.
Aids better customer use of the product
Agreement among parties on list of distribution requirements.
1.0 MY

6-1-b-1
     Develop means to maintain products (push or pull) distribution requirements
AF/XOW, NOAA, AFSPC, USSPACECOM, OFCM
1st QTR 01
2nd QTR 01
Customer database could become large and difficult to keep current
Keeps track of communication needs
Method to maintain distribution requirements in use.
2.0 MY

6-1-b-2
     Create database of customers and their requirements
AF/XOW, NOAA, AFSPC, USSPACECOM, NASA, FAA
1st QTR 01
2nd QTR 01
Coordination between agencies; possibility of incompatible existing databases.

Links to Recs. 3 & 5.
Necessary tracking tool; lack of database would greatly complicate efforts to analyze user needs and system shortfalls.


Database completed.
1.0 MY

6-1-b-3
     Develop process for regular updates of database of customers and their requirements
AF/XOW, NOAA, AFSPC, USSPACECOM, NASA, FAA
1st QTR 01
2nd QTR 01
If multiple databases (e.g. agencies each keep their own), regular updates must be coordinated.

Links to Rec. 5.
Regular updates would help keep information current; capabilities would be synchronized with needs.


Process in operation.
1.0 MY

6-1-b-4
     Develop process to solicit regular feedback from customers on effectiveness of support provided
AF/XOW, NOAA, AFSPC, USSPACECOM, NASA, FAA
1st QTR 01
3rd QTR 01
Links to Rec. 5.
Feedback will facilitate product improvement 
Process in operation.
0.75 MY

6-1-b-5
     Establish mechanism for customers to report added or deleted requirements
AF/XOW, NOAA, AFSPC, USSPACECOM, NASA, FAA
1st QTR 01
3rd QTR 01
Links to Rec. 5.
Needed to keep production in sync with demand
Mechanism for customer reports in operation.
0.75 MY

6-1-b-6
     Establish mechanism for customers to request special support
AF/XOW, NOAA, AFSPC, USSPACECOM, NASA, FAA
1st QTR 01
3rd QTR 01
Special requests are the top priority for the user and must be met in a timely manner
Simple, understandable method will make it easier for the user to get what they need 
Mechanism for customer support requests in operation.
0.75 MY

Rec #
Activity
Organization Responsible
Start
End
Issues/Impacts
Benefits 
Exit Criteria
Cost

6-1-b-7
     Determine whether current capabilities can satisfy customer requirements and/or support requests
AF/XOW, NOAA, AFSPC, SMC
1st QTR 01
3rd QTR 01
None
May be able to leverage existing capabilities rather than building new ones
Documentation of adequacy of existing capabilities.
0.75 MY

6-1-b-8
     Identify shortfalls and forward to requirements/ acquisition process
AF/XOW, NOAA, AFSPC, SMC
2nd QTR 01
3rd QTR 01
Links to Rec. 4.
Required to enable acquisition system to address needs.


List of shortfalls agreed to and forwarded.
0.5 MY

Recommendation 6: Integrate Space Weather (SWx) Information/Common Dissemination 

Action 2. Identify communications standardization issues for dissemination and data transfer.
Linkages: Recommendation 7

Rec #
Activity
Organization Responsible
Start
End
Issues/Impacts
Benefits 
Exit Criteria
Cost

6-2-a
Produce Interface Control Specifications for automated customers
AF/XOW, NOAA, AFSPC, USSPACECOM, NASA
1st QTR 01
1st QTR 03
Long lead-times for integration into weapon system software
Lack of ICS could result in communications incapability; making support impossible.
Interface Control Specifications completed and published.
2.0 MY

6-2-b
Identify format standards for common communications channels 
AF/XOW, NOAA, DISA, SMC, ESC, NASA, FAA, National Progs.
2nd QTR 00
3rd QTR 00
Many agencies to work with will complicate standardization
Standardization will enhance flexibility
Documentation of required standards included in architecture.
0.5 MY

6-2-c
Establish interagency comm. standardization coordination process
OFCM, NOAA, AF/XOW, AFSPC, USSPACECOM, NASA, FAA
2nd QTR 00
3rd QTR 00
Leverage OFCM CIDE plan
A strong process will make coordination easier


Process in operation.
0.5 MY

Rec #
Activity
Organization Responsible
Start
End
Issues/Impacts
Benefits 
Exit Criteria
Cost

6-2d
Work with appropriate authorities (e.g. USAF Foreign Disclosure Offices, State Department) to establish data exchange policy with foreign and international agencies
OFCM, , AF/XOW, NOAA
2nd QTR 00
3rd QTR 00
Balancing security concerns with access to required data.
Compromise of national security information is possible if data exchange procedures are not adequate.  Lack of non-US data provides incomplete picture of environment / impacts.
Data exchange policy approved by cognizant authorities.
0.5 MY

Recommendation 6: Integrate Space Weather (SWx) Information/Common Dissemination 

Action 3.  Determine priority list of user needs for SWx information to guide resource allocation.
Linkages:  Recommendations 3 and 7.

Rec #
Activity
Organization Responsible
Start
End
Issues/Impacts
Benefits 
Exit Criteria
Cost

6-3-a
Identify users requiring support and the national precedence of the system affected
USSPACECOM, NOAA, AFSPC, NASA, FAA, AF/XOW, National Progs.
1st QTR 01
1st QTR 02
Difficulty of achieving interagency consensus of customer importance.

Links to Rec. 3.

Agreed-upon list of users ordered by precedence
1.0 MY

6-3-b
Determine urgency of user requirement (i.e. support to on-going contingency or war effort, normal peacetime operations, spacecraft health and safety)
USSPACECOM, NOAA, AFSPC, NASA, FAA, AF/XOW, National Progs.
1st QTR 01
1st QTR 02
Difficulty of achieving interagency consensus of customer requirement urgency.

Links to Rec. 3.
Allows us to work on most important needs first
Agreed-upon list of requirement urgency
0.5 MY

6-3-c
Determine time-frame of user need
USSPACECOM, NOAA, AFSPC, NASA, FAA, AF/XOW, National Progs.
1st QTR 01
1st QTR 02
Links to Rec. 3.
Factors in customer need dates for building new capability
Agreed-upon list of users need time-frame
0.5 MY

Rec #
Activity
Organization Responsible
Start
End
Issues/Impacts
Benefits 
Exit Criteria
Cost

6-3-d
Establish regular review process for identification of user needs, precedence, urgency, and time-frame
USSPACECOM, NOAA, AFSPC, NASA, FAA, AF/XOW, National Progs.
1st QTR 01
1st QTR 02
Same issues previously identified
Regular review will help maximize efficient use of resources
Review process established
0.5 MY

6-3-e
Identify commonalties of user requirements, especially for possibility of re-use or for leveraging of existing capabilities
AF/XOW, NOAA, AFSPC 
1st QTR 01
1st QTR 02
Links to Rec. 3.
Potential cost savings
Agreed-upon list of users requirement commonalties
0.5 MY

6-3-f
Determine available resources and identify shortfalls
AFSPC, NOAA, AF/XOW 
1st QTR 01
1st QTR 02
Links to Rec. 4.
Standard pratcice
List of identified resources and shortfalls.
0.5 MY

6-3-g
Address shortfalls to requirements/acquisition process
AFSPC, AF/XOW, NOAA
1st QTR 01
2nd QTR 02
Links to Rec. 4.
Standard practice
List of shortfalls provided to acquisition agent.
0.25 MY

Recommendation 6: Integrate Space Weather (SWx) Information/Common Dissemination 

Action 4. Identify users/systems that require local observations and distributed data processing.

Linkages:  Recommendation 3.

Rec #
Activity
Organization Responsible
Start
End
Issues/Impacts
Benefits 
Exit Criteria
Cost

6-4-a
Identify users who could benefit from local data ingest and/or local data processing
USSPACECOM, NOAA, AFSPC, NASA, FAA, National Progs.
1st QTR 01
3rd QTR 01
CRD should identify most DOD users but not civil.  (Links to Rec. 3.)
Local processing will decrease demand on central 
Agreed-upon list of customers.
0.75 MY

6-4-b
Determine specific requirements for local data and/or application/model processing capability in order to meet need
AF/XOW, NOAA, AFSPC, SMC, Labs
2nd QTR 01
4th QTR 01
Who pays?

If user-owned, does space weather community control, leverage, benefit?

Links to Rec. 3.
Solutions built from requirements are justifiable
Agreed-upon list of specific requirements.
0.75 MY

Rec #
Activity
Organization Responsible
Start
End
Issues/Impacts
Benefits 
Exit Criteria
Cost

6-4-c
Identify OPR for providing data/products
AF/XOW, NOAA, OFCM
1st QTR 01
2nd QTR 01
Links to Rec. 7.
Provides unity of effort
Agreement on OPR.
0.25 MY

6-4-d
Survey existing capability to meet requirement and identify shortfalls
AF/XOW, NOAA, AFSPC, SMC
4th QTR 01
1st QTR 02
None
Standard practice
List of shortfalls developed.
0.5 MY

6-4-e
Address shortfalls to requirements/acquisition process
AFSPC, AF/XOW, NOAA, Labs
1st QTR 02
2nd QTR 02
Links to Rec. 4.
Standard practice
List of shortfalls provided to acquisition agent.
0.25 MY

6-4-f
Establish configuration control process and quality control standards
OFCM, NOAA, AFSPC, SMC, AF/XOW
1st QTR 01
3rd QTR 01
Could be the same CCB for the centers.

Links to Rec. 7.
Provides a means to improve support
Process and standards established.
0.75 MY

6-4-g
Establish coordination process to inform users of evolving technologies for matching against changing user needs
AFSPC, NOAA, USSPACECOM, NASA, FAA, AF/XOW, SMC, Labs
1st QTR 01
3rd QTR 01
Tie to continual user training/awareness program.

Links to Rec. 2.
Users will be aware of what we can do to help their mission
Process established.
0.75 MY

Recommendation 6: Integrate Space Weather (SWx) Information/Common Dissemination 

Action 5. Provide space weather products through common user communications system(s).

Linkages:  Recommendations 3, 5, 7, and 8. 

Rec #
Activity
Organization Responsible
Start
End
Issues/Impacts
Benefits 
Exit Criteria
Cost

6-5-a
Identify products that need to be made available through these systems
AF/XOW, NOAA
1st QTR 01
3rd QTR 01
Links to Rec. 3.
Provides a target set of products for common user comm distribution
Agreed-upon list of products to provide.
0.75 MY

6-5-b
Address multiple levels of security / multi-level security and user access issues
SMC, NOAA, AF/XOW,  ESC, DISA, National Progs.
1st QTR 01
3rd QTR 01
Use of firewalls, one-way gates, etc.
Layered security will reduce central processing workloads
Security accreditation of systems.
3080, 3600 

Rec #
Activity
Organization Responsible
Start
End
Issues/Impacts
Benefits 
Exit Criteria
Cost

6-5-c
Establish interactive event database accessible to users
SMC, NOAA, AF/XOW Labs
1st QTR 01
1st QTR 03
Software designs

Tie to development spirals

Links to Rec. 5.
Users will be able to see if similar systems are being affected by SWx
Interactive database operational.
3600 

6-5-d
Extend graphical, web-based product/application development
SMC, NOAA, AF/XOW, Labs
1st QTR 01
1st QTR 03
Tie to development spirals. Use RPCs.  (Links to Rec. 8.)
Visualizations are easy to use and web provides a widely used comm path
Graphical, web-based products and applications operational.
3600 

Recommendation 6: Integrate Space Weather (SWx) Information/Common Dissemination 

Action 6. Identify common dissemination mechanisms.

Linkages:  Recommendation 7.

Rec #
Activity
Organization Responsible
Start
End
Issues/Impacts
Benefits 
Exit Criteria
Cost

6-6-a
Identify and leverage current dissemination channels, including common dissemination database repositories, TDA situational awareness, web based sources, etc.
AF/XOW, NOAA, SMC, AFSPC, DISA, National Progs.
2nd QTR 00
2nd QTR 02
Design into AFWA/SWOC.
Common dissemination systems will reduce costs for dedicated circuits
Support agreements with common comm. providers and info sources.
3400

3600

3080

6-6-b
Enable users to reach back to production centers for specific product/data needs
SMC, NOAA, AFSPC, AF/XOW, ESC, National Progs.
2nd QTR 00
2nd QTR 02
Design into AFWA/SWOC.
Reach back reduces forward deployed footprint
Reach-back capability operational.
3600, 3080 

6-6-c
Consider dissemination channels needed to provide SWx info to the public (e.g., private citizens increasingly are using and relying upon GPS receivers)


NOAA, SMC, AFSPC, AF/XOW
2nd QTR 00
2nd QTR 02
Design into AFWA/SWOC.
Will garner public support for SWx capabilities
Comm paths identified.
1.0 MY

Rec #
Activity
Organization Responsible
Start
End
Issues/Impacts
Benefits 
Exit Criteria
Cost

6-6-d
Evolve from legacy communications systems to common communications standards
SMC, NOAA, AFSPC, AF/XOW, ESC, DISA, National Progs.
2nd QTR 00
2nd QTR 03
Design into AFWA/SWOC.
Modernization of comm solutions reduce cost and give broader dissemination
Product dissemination exclusively over common comm. channels.
3400

3600

3080

6-6-e
Coordinate with agencies providing common communications capabilities to ensure compliance with standards/formats
AF/XOW, NOAA, OFCM, SMC, ESC, DISA, National Progs.
2nd QTR 00
3rd QTR 02
Security issues.
Places responsibility for providing comm with the comm community
Support agreements with common comm. providers.
1.0 MY

Recommendation 6: Integrate Space Weather (SWx) Information/Common Dissemination 

Action 7. Characterize impact of space weather on user programs and prioritize data/product needs.

Linkages:  Recommendations 2, 3, 5, and 7.

Rec #
Activity
Organization Responsible
Start
End
Issues/Impacts
Benefits 
Exit Criteria
Cost

6-7-a
Determine user's characterization of SWx impact importance
USSPACECOM, NOAA, AFSPC, USASMDC (ARSPACE),   NAVSPACE, AF/XOW, NASA, FAA, National Progs.
1st QTR 01
2nd QTR 01
Tied to Space Weather Awareness (Rec. 2) and Archiving (Rec. 5).
Focus our effort on what the user considers important
Documentation of user SWx impacts.
1.0 MY

6-7-b
Identify and prioritize user programs for near-term decision aid implementation
AFSPC, NOAA, USSPACECOM, ARSPACE, NAVSPACE, AF/XOW, FAA, NASA, Labs
2nd QTR 01
3rd QTR 01
Prioritization may be contentious 
Focus on most important programs first
Agreed-upon list of user needs and priorities for tactical decision aids.
0.5 MY

Rec #
Activity
Organization Responsible
Start
End
Issues/Impacts
Benefits 
Exit Criteria
Cost

6-7-c
Leverage  commercial capability (where feasible) to meet user-tailored requirements
SMC, NOAA, AF/XOW, Labs
1st QTR 01
3rd QTR 01
Proprietary issues

Must balance cost/benefit of acquisition
Reduces infrastructure required

3400

6-7-d
Develop  products that are easily adaptable to a variety of applications
SMC, NOAA,  Labs
1st QTR 01
1st QTR 03
Providing flexibility without losing specific user benefit
Reduces redundancy
Operational use of products developed.
3600

6-7-e
Develop "tactical decision aid" inputs
USSPACECOM, AF/XOW, NOAA, SMC, Labs
1st QTR 01
1st QTR 03
USSPACECOM already working.

Validation of thresholds
Focuses user support on specific operational problem
Operational use of TDA inputs.
3600

6-7-f
Develop advocacy for funding to support user implementation of SWx into their systems
AFSPC, NOAA, USSPACECOM, AF/XOW, NASA, FAA, National Progs.
1st QTR 01
4th QTR 01
Must show customer value of support
Strong advocacy will aid development process

1.0 MY

6-7-g
Determine and implement methods to minimize impact to user of data/product format and interface with their systems
AFSPC, NOAA, USSPACECOM, AF/XOW, SMC,  NASA, FAA, National Progs.
1st QTR 01
1st QTR 03
Use war games to test concepts
Make SWx support more user friendly
Methods implemented
None

6-7-h
Design support to meet the unique needs of  civilian and military/national security customers
SMC, NOAA, Labs, AF/XOW
3rd QTR 01
2nd QTR 04
Multi-level security and proprietary issues
Address full range of customer support
System design completed.
3600

Recommendation 6: Integrate Space Weather (SWx) Information/Common Dissemination 

Action 8. Develop and deploy capability to demonstrate utility of space weather support to users.

Linkages:  Recommendation 2.
Rec #
Activity
Organization Responsible
Start
End
Issues/Impacts
Benefits 
Exit Criteria
Cost

6-8-a
Integrate space weather into modeling and simulation activities
AF/XOW, NOAA, Labs, DMSO
2nd QTR 04
2nd QTR 02
May take manpower to manually insert space weather at first
Must not significantly impact operations
Inclusion of space weather in M&S activities.
3400

6-8-b
Determine formats for injection of space weather into military C3I
AF/XOW, AFSPC, USSPACECOM, SMC, ESC, DISA
2nd QTR 00
4th QTR 00
Formats may differ from other customer support 
User get SWx info on their system rather than separate system
Agreement on format with C3I OPRs.
0.5 MY

6-8-c
Identify opportunities to infuse space weather into operations or training
AF/XOW, AFSPC, AETC, USSPACECOM
2nd QTR 00
4th QTR 00
Large continuing effort needed to accomplish this
Users awareness and demand for SWx will improve
Inclusion of space weather in operational and training programs.
3400

6-8-d
Work with battlelabs to demonstrate space weather capabilities
AFSPC,  AF/XOW, USSPACECOM, SMC, ESC, DMSO
2nd QTR 00
2nd QTR 02
Coordination of effort
Battlelabs already well established with DoD users
Agreement with battlelabs on inclusion of space weather.
1.0 MY

Recommendation 6: Integrate Space Weather (SWx) Information/Common Dissemination 

Action 9. Improve customer feedback on product utility and improvement.

Linkages:  Recommendations 2 and 5.
Rec #
Activity
Organization Responsible
Start
End
Issues/Impacts
Benefits 
Exit Criteria
Cost

6-9-a
Work with current and potential customers to understand the effects of Space Weather
AF/XOW, NOAA, AFSPC, USSPACECOM, ARSPACE, NAVSPACE, NASA, FAA, National Progs. 
2nd QTR 00
2nd QTR 00
Links to Rec. 2.
Understanding will increase demand for SWx support
Initial round of contact made.  Revisit schedule established
3400

6-9-b
Establish and publicize simple methods to regularly collect customer feedback
AF/XOW, NOAA
2nd QTR 00
2nd QTR 01
Space weather awareness training needed first (Links to Rec. 2 and 5).
Documents SWx impacts to operations
Feedback collection methods in use.
1.0 MY

6-9-c
Analyze customer feedback to identify needed improvements
AF/XOW, NOAA
2nd QTR 00
2nd QTR 02
May be difficult to find trends with incomplete data
Improvements based on customer need
Documented list of needed improvements.
3400

6-9-d
Implement corrective measures
AF/XOW, NOAA, AFSPC, SMC
2nd QTR 00
2nd QTR 02
Use AFWA/SWOC development spirals
Improves customer support
Corrective measures implemented.
3080

3600

3400

6-9-e
Continue iterative process of feedback/improvement
AF/XOW, NOAA, AFSPC, SMC
2nd QTR 00
2nd QTR 01
Need to establish regular review cycle
Continues improvement effort
Process in place.
1.0 MY

6-9-f
Establish metrics for evaluating product effectiveness
AF/XOW, NOAA, AFSPC, USSPACECOM
2nd QTR 00
2nd QTR 01
Must link to requirements development process
Provides a measure of improvement
Metrics in use.
1.0 MY

Recommendation 6: Integrate Space Weather (SWx) Information/Common Dissemination 

Action 10. Identify and acquire resources for rapid product improvement.

Linkages:  Recommendations 7 and 8

Rec #
Activity
Organization Responsible
Start
End
Issues/Impacts
Benefits 
Exit Criteria
Cost

6-10-a
Expand capabilities of Rapid Prototyping Centers
SMC, NOAA, Labs, AF/XOW, AFSPC
2nd QTR 00
2nd QTR 03
Determine DOD RPC basing with respect to AFWA/SWOC
Strengthens path from R&D to Operations
RPCs attain Full operational Capability
3080

3600

6-10-b
Streamline customer feedback / product improvement process
AF/XOW, NOAA, SMC, AFSPC 
2nd QTR 00
2nd QTR 01
Part of AFSPC Space Weather Strategic Plan
Cuts unnecessary management 
Agile system established


1.0 MY

6-10-c
Leverage existing capabilities in space weather from external sources (including international sources)
NOAA, AF/XOW, SMC, Labs, OFCM
2nd QTR 00
2nd QTR 02
Need to develop capability without dependency

Policy issues involved
Decreases R&D costs
N/A
3400

Recommendation 6: Integrate Space Weather (SWx) Information/Common Dissemination 

Action 11. Establish strong interface with SPOs/designers.

Linkages:  Recommendation 3.

Rec #
Activity
Organization Responsible
Start
End
Issues/Impacts
Benefits 
Exit Criteria
Cost

6-11-a
Identify systems needing support
USSPACECOM, NOAA, NASA, FAA, AFSPC, USASMDC (ARSPACE), NAVSPACE, SMC, Labs, DTRA, National Progs.
1st QTR 01
1st QTR 02
Large number of systems to consider


Establishes target set
Initial list of systems developed
1.0 MY

Rec #
Activity
Organization Responsible
Start
End
Issues/Impacts
Benefits 
Exit Criteria
Cost

6-11-b
Identify operating environment
USSPACECOM, NOAA, NASA, AFSPC, FAA, ARSPACE, DTRA, NAVSPACE, National Progs.
1st QTR 01
1st QTR 02
May be classified
Focuses on potential problem areas
System operating environments identified
1.0 MY

6-11-c
Determine environmental thresholds for performance
USSPACECOM, NOAA, SMC, NASA, FAA, Labs, AFSPC, USASMDC (ARSPACE), NAVSPACE, DTRA, National Progs.
1st QTR 01
1st QTR 02
Ties to USSPACECOM impact thresholds effort
Allows SWX products to focus on user system sensitivities 
Thresholds identified
1.0 MY

6-11-d
Identify mitigation actions and/or design changes for individual systems
AFSPC, NOAA, USSPACECOM, SMC, NASA, FAA, Labs, DTRA, USASMDC (ARSPACE), NAVSPACE, National Progs.
1st QTR 01
1st QTR 03
Consider CONOPs procedural changes
Gives the SPO and user a way to do something about SWx
Actions identified
4.0 MY

6-11-e
Work with designers to identify means for automating receipt and USE OF space weather products
AFSPC, NOAA, AF/XOW, SMC, Labs, DTRA, USSPACECOM, USASMDC (ARSPACE), NAVSPACE, NASA, FAA, National Progs.


1st QTR 01
1st QTR 03
Complex system may be difficult to work with
Reduces users workload in applying SWx  support
Solution identified
2.0 MY

Rec #
Activity
Organization Responsible
Start
End
Issues/Impacts
Benefits 
Exit Criteria
Cost

6-11-f
Work with SPOs to inform users, when automated mitigation is not feasible, of potential environmental hazards and mitigating activities
AF/XOW, NOAA, USSPACECOM, SMC, NASA, FAA, Labs, AFSPC, DTRA, ARSPACE, NAVSPACE, National Progs.
1st QTR 01
1st QTR 03
SPOs have to admit shortfalls of their systems
User get SWx limitation along with other system OIs and documentation
SPOs publish documentation on system sensitivities
3600

6-11-g
Capture system requirements for space weather support
USSPACECOM, NOAA, SMC, NASA, FAA, Labs, AFSPC, USASMDC (ARSPACE), NAVSPACE, DTRA, National Progs.
1st QTR 01
1st QTR 03
SPOs don’t have requirements thus users will have to submit 
Feeds the product/system improvement process 
CRD updated
1.0 MY

Recommendation 6: Integrate Space Weather (SWx) Information/Common Dissemination 

Action 12. Make use of COTS products, common environments, and industry standards to make system as user-friendly as possible.

Linkages:  Recommendation 7.

Rec #
Activity
Organization Responsible
Start
End
Issues/Impacts
Benefits 
Exit Criteria
Cost

6-12-a
Identify potentially useful products and standards
SMC, NOAA, AFW/XOW, Labs, AFSPC
2nd QTR 00
2nd QTR 02
May develop dependency on unreliable sources
Reduces R&D and Ops costs
Initial list identified
1.0 MY

Rec #
Activity
Organization Responsible
Start
End
Issues/Impacts
Benefits 
Exit Criteria
Cost

6-12-b
Determine utility of bringing externally developed items into space weather system
SMC, NOAA, AF/XOW, Labs, AFSPC
2nd QTR 00
2nd QTR 02
Subjective determination

Prioritization
Reduces R&D and Ops costs
Action plan developed
1.0 MY

6-12-c
Implement worthy solutions
SMC, NOAA, AF/XOW, Labs, AFSPC
3rd QTR 00
3rd QTR 03
Integration of external products to our system
Quickly improves user support
Initial solutions set implemented
3600

Recommendation 7: Integrated SWx Center

Action 1. Define Concept of Operations.

Linkages:  Recommendation 3, 4, and 8.

Rec #
Activity
Organization Responsible
Start
End
Issues/Impacts
Benefits
Exit Criteria
Cost

7-1-a
Align activities with NSWP and NOAA/NASA/AF partnership, including commercial participation as appropriate
OFCM, AF/XOW, NOAA, NASA
2nd QTR 00
3rd QTR 04
Need NSWP Council approval.
Consistency with National Plans.
Relevant documents synchronized.
TDYs

7-1-b
Improve integration of NOAA and USAF products through 4 annual development spirals (2000,2001, 2002, 2003)
AF/XOW, NOAA, SMC, AFSPC
3rd QTR 00
2nd QTR 04
System and operation integration. Slow progress on individual centers
Cost effective approach. Eases ops transition stress. 
Product integration improved.
TDYs

3600

7-1-c
Reevaluate integration of NOAA and USAF products after AFWA/SWOC FOC to determine need for additional development spirals


AF/XOW, NOAA, SMC, AFSPC
2nd QTR 04
3rd QTR 04
System and operation integration. Slow progress on individual centers
Continues integration and product improvement
Completion of recommendation on additional development spirals.
TDYs,

3600

0.5 MY

Rec #
Activity
Organization Responsible
Start
End
Issues/Impacts
Benefits
Exit Criteria
Cost

7-1-d
Determine space weather support requirements across the military, civilian, and commercial sectors
USSPACECOM, NOAA, AFSPC, USASMDC (ARSPACE), NAVSPACE, AF/XOW, DTRA, NASA, FAA, National Progs.
1st QTR 01
1st QTR 03
Tied to CRD for DOD (Links to Rec. 3-3a). CRD drives when this can be finished
Identify commonality for reducing redundancy. 
Agreed-upon multi-agency list of requirements.
2.0 MY

7-1-e
Delineate areas of mission responsibility, based on total community requirements
AF/XOW, NOAA, OFCM
2d QTR 00
3rd QTR 00
Policy decisions involved.
Identifies Center of Expertise for various missions 
Signed agreement delineating areas of responsibility.
0.5 MY

7-1-f
Investigate benefit of  including NASA operations in integration process
AF/XOW, NOAA, OFCM, NASA
2nd QTR 00
4th QTR 00
Policy decisions involved Impact on NASA SRAG mission -- manning.
Potential cost savings and mission enhancement.
Report of recommendation on including NASA operations.
0.5 MY

7-1-g
Determine appropriate level of privatization/outsourcing of space weather capabilities
AF/XOW, NOAA, OFCM, AFSPC 
2nd QTR 00
2nd QTR 01
Policy decisions involved Additional manpower costs.
Potential cost savings
Report of recommendation on privatization / outsourcing.
Plus-up 3400

7-1-h
Design a single virtual center to meet the identified requirements
AF/XOW, NOAA, SMC, Labs
2nd QTR 00
2nd QTR 01
Must be folded into AFWA SWOC design.
Agencies retain organic support capability while leveraging other’s assets
Completion of design documents.
3600 funds

7-1-i
Determine extent of classified element
AF/XOW, AFSPC, USSPACECOM, National Progs.
1st QTR 01
1st QTR 03
Tied to CRD for DOD.
Helps in partitioning mission responsibilities
Design documents include classified requirements.
0.5 MY

7-1-i-1
Identify requirements for classified support capability
AFSPC, USSPACECOM, AF/XOW, National Progs.
1st QTR 01
1st QTR 03
Many customers to contact
Helps determine capability needed for classified support.
Publish requirements document
3400

7-1-i-2
Provide necessary security capability
SMC, AF/XOW, AFSPC, National Progs.
1st QTR 01
1st QTR 03
Multi-level security needed; NSA coordination.
Protect vital national interests
Capability established
Plus-up 3080

7-1-j
Develop CONOPS for cooperative support back-up 
AF/XOW, NOAA, OFCM
2nd QTR 00
2nd QTR 02
Should mirror AFWA/ NCEP/FNMOC CSAB model.
Key to reducing development and operating costs 
Agreed-upon CONOPs issued.
3400

Rec #
Activity
Organization Responsible
Start
End
Issues/Impacts
Benefits 
Exit Criteria
Cost

7-1-k
Formalize requirement for backup capabilities and insert into OFCM Plan P-14 CSAB
OFCM, AF/XOW,  NOAA
1st QTR 01
1st QTR 02
Slow update cycle on P-14. Tough to negotiate responsibilities.
Documents roles and responsibilities.
Revised plan issued.
3400

7-1-l
Determine method and extent of backup capability needed
AF/XOW, NOAA, SMC, AFSPC
1st QTR 02
1st QTR 03
Systems engineering needs to be considered.
Sizes resource allocation needed.
Method determined
3080, 3600 needed

7-1-m
Incorporate Rapid Prototyping Centers, Community Coordinated Modeling Center, and similar efforts into the virtual organization
NOAA, SMC,  AF/XOW, AFSPC
2nd QTR 00
2nd QTR 04


Location of RPCs; communication; coordination and control. Security issues
Builds a bridge from R&D to operations.
RPCs and CCMC operational and connected to centers 
3400, comm.

7-1-n
Develop policy and methods to integrate international observations and products
OFCM, AF/XOW, NOAA
2nd QTR 00
2nd QTR 01
Reliance on foreign support must be avoided
Cost savings
Issue policy
1.0 MY

Recommendation 7: Integrated SWx Center

Action 2. Determine required resources for integrated SWx center.

Linkages:  Recommendation 4.  
Rec #
Activity
Organization Responsible
Start
End
Issues/Impacts
Benefits
Exit Criteria
Cost

7-2-a
Identify resources required to implement Integrated Virtual Space Weather Center and shares to be provided by the participating organizations
AFSPC, NOAA, AF/XOW 
2nd QTR 00
2nd QTR 01
Cost sharing agreements needed
Facilitates development of the center
Signed interagency agreement on resources.
1.0 MY

7-2-b
Determine whether technical support should be outsourced
NOAA, AF/XOW, AFSPC, SMC, Labs
2nd QTR 00
2nd QTR 01
Long-term vs short-term cost benefit analysis needed 
Potential cost savings
Recommendation on outsourcing issued.
0.5 MY

Rec #
Activity
Organization Responsible
Start
End
Issues/Impacts
Benefits 
Exit Criteria
Cost

7-2-c
Explore commercialization of space environmental support
NOAA, AF/XOW, AFSPC, SMC
2nd QTR 00
2nd QTR 01
Long-term vs short-term cost benefit analysis needed 
Potential cost savings
Recommendation on commercialization issued.
0.5 MY

7-2-d
Eliminate unnecessary duplication of effort
AF/XOW, NOAA, SMC, AFSPC
2nd QTR 00
2nd QTR 04
Tied to annual develop- ment spirals; software development costs; need to develop synergy without dependency.
Cost savings
Completion of AFWA/SWOC development.
1.0 MY

7-2-e
Investigate commercial participation in staffing positions along with military and civilian
NOAA, AF/XOW, AFSPC
2nd QTR 00
2nd QTR 01
Government staffing regulations; certification requirements.
Potential cost savings
Recommendation on commercial participation issued.
0.25 MY

7-2-f
Consider R&D on-site expertise in centers
AF/XOW, NOAA, SMC, Labs
2nd QTR 00
2nd QTR 01
Need to avoid spreading R&D resources too thin.
Potential cost savings and better R&D to ops path
Recommendation on on-site R&D experts issued.
0.25 MY

7-2-g
Establish close ties to AF or Navy Labs to provide continuing technical support for products
Labs, AF/XOW, NOAA 
2nd QTR 00
2nd QTR 01
Difficult to keep track of all R&D efforts
Improves R&D to Ops path
Formalized ties in place.
0.5 MY

7-2-h
Determine appropriate levels of military and civil personnel staffing at each center
AF/XOW, NOAA
2nd QTR 00
2nd QTR 02
Potential staff reductions could be contentious
Potential cost savings
Multi-agency agreement on staffing.
0.5 MY

7-2-i
Examine interagency assignment of personnel, e.g. NOAA observer at AF sites, extended TDY at other center, permanent NOAA position at AFWA/SWOC
AF/XOW, NOAA
2nd QTR 00
2nd QTR 02
Security clearance requirements at DOD sites.
Potential cost savings and interpersonal synergy of experts.
Multi-agency agreement on assignment of personnel.
TDYs

7-2-j
Address military assignment system impact on maintainability of expertise
AF/XOW
2nd QTR 00
2nd QTR 01
Should be resolved by AFSPC Strategic Plan concepts.
Stabilizes DoD contribution to cooperative effort
N/A
1.0 MY

7-2-k
Determine international policy impacts on resources
AF/XOW, NOAA, OFCM, AFSPC
2nd QTR 00
2nd QTR 01
Need to develop data sources without developing dependency.
Potential cost savings
Documentation of policy.
0.5 MY

7-2-l
Ensure adequate resources in place to provide required backup capabilities
AF/XOW, NOAA, AFSPC
2nd QTR 00
2nd QTR 03
Determine “adequate” level may lead to duplication
Ensures critical customer needs are met
Approved funding and manning input in POM or equivalent.
3080

3400

1.0 MY

Rec #
Activity
Organization Responsible
Start
End
Issues/Impacts
Benefits 
Exit Criteria
Cost

7-2-m
Determine communications requirements and necessary infrastructure
AF/XOW, NOAA, SMC
2nd QTR 00
2nd QTR 01
Could be costly establishing/maintaining high-speed, reliable comm
Key to cooperative processing concept
Documentation of requirements.
1.0 MY

7-2-n
Determine ADP requirements and necessary infrastructure
AF/XOW, NOAA, SMC
2nd QTR 00
2nd QTR 01
Platforms on which models and applications run.
Interface standard facilitates expansion of mission
Documentation of requirements.
1.0 MY

7-2-o
Identify C3 system shortfalls to acquisition system
AF/XOW, NOAA, SMC, AFSPC
2nd QTR 00
2nd QTR 02
Balance needed to ensure each agency is contributing
Allows Acquisition system to build the needed solution
Documented shortfalls forwarded to acquisition agent.
0.25 MY

Recommendation 7: Integrated SWx Center

Action 3. Generate a Program Plan for integration and implementation.

Linkages:  Recommendation 4.  
Rec #
Activity
Organization Responsible
Start
End
Issues/Impacts
Benefits
Exit Criteria
Cost

7-3-a
Develop and implement a program plan for Space Weather Center Integration (Update of Space Weather Restructure PPlan)
AF/XOW, NOAA, OFCM, AFSPC, 
2nd QTR 00
2nd QTR 01
Needs to be phased with DOD space weather reorganization.
Plan will guide future interagency effort
Approval of plan.
2.0 MY

7-3-b
Develop and implement a Transition Plan for operations from current structure to integrated virtual structure
AF/XOW,  NOAA,  AFSPC 
2nd QTR 00
2nd QTR 01
May be tough to negotiate roles and responsibilities, resource allocation etc.
Plan will ease operational transition problems
Approval of plan.
1.0 MY

7-3-c
Establish a joint configuration control board to oversee center capabilities, possibly utilizing COPC
AF/XOW, NOAA, OFCM, SMC
2nd QTR 00
2nd QTR 02
Membership of board.  Budget/resource authority
Establishes clear control of development and operational interface
Board established.
0.5 MY

7-3-d
Identify Current Baseline Operations
AF/XOW, NOAA, AFSPC, SMC
2nd QTR 00
2nd QTR 01
AFWA is an evolving system.  Cost of study
Need to know where you are before you can go forward
Documented baseline.
1.0 MY

Rec #
Activity
Organization Responsible
Start
End
Issues/Impacts
Benefits 
Exit Criteria
Cost

7-3-e
Establish enduring means of oversight and policy on management of such a center
OFCM, AF/XOW, NOAA
2nd QTR 00
2nd QTR 02
Interagency politics and rice-bowls could interfere
Establish Unity of Command/Effort
Establishment of oversight mechanism.
0.5 MY

Recommendation 8A:  SWx R&D Programs

Action 1. Coordinate and Plan R&D Among all Stakeholders.

Linkages:  Recommendation 1.

Rec #
Activity
Organization Responsible
Start
End
Issues/Impacts
Benefits
Exit Criteria
Cost

8A-1-a


Establish areas of responsibility for R&D funding across agencies and areas (i.e. 6.1-Ops).
AFRL, ONR, NSF,  NASA, NOAA, DOE, SMC; DTRA
1ST QTR

2000
1ST QTR

2000
Need proper definitions of 6.1, 6.2, 6.3, Ops among agencies (see 8-3), need to clarify each agencies stake in SWx
Reduce duplication of effort; make the most of what each agency does best
R&D responsibility agreement reached,  to be reviewed periodically
200K – initial;

20K/Y ongoing

8A-1-b


Establish criteria for transitioning SWx  theory, models, and sensors between 6.1->6.2, 6.2->6.3, 6.3-> Ops.
DoD Labs, NSF, NASA, NOAA, AFSPC, SMC, AF/XOW
1ST QTR 2000
1ST QTR 2000
Bottlenecks occur if full transition path not supported potentially wasting R&D effort; need metrics
Ensure efficient transition of R&D to products
Criteria established, stakeholders agree to support; to be reviewed periodically
200K – initial; 20K/Y ongoing

8A-1-c


Establish (or expand an existing)  group to periodically review user requirements and provide short and long term goals for research, model development, sensor development, and SWx products.
DoD Labs, NSF, NASA, NOAA, AFSPC, DTRA, USSPACECOM, AF/XOW, SMC, Battlelabs
2ND QTR

2000
Ongoing
Prioritization of user requirements and good understanding of research potential needed; need metrics; need way to communicate classified requirements
Keeps R&D focused on relevant SWx problems; keeps Ops community aware of what is doable

200K/Y

Rec #
Activity
Organization Responsible
Start
End
Issues/Impacts
Benefits 
Exit Criteria
Cost

8A-1-d
Establish and maintain industry and university cooperative programs.
DoD Labs, NSF, NASA, NOAA, SMC, AF/XOW; DTRA
2ND QTR

2000
Ongoing
Many ways of involving industry and universities, e.g. grants, contracts, CRADAs, Congressional Interest
Ensures an agile R&D base to meet changing user needs; already happening

40MY*

* Equal to 70% of total R&D budget (see 8a-2) which approximates R&D accomplished under contracts, grants, etc. to non-government organizations

Recommendation 8A: SWx R&D Programs

Action 2. Perform R&D Leading to Development of SWx Theory, Models, and Sensors.

Linkages:  Recommendation 1.

Rec #
Activity
Organization Responsible
Start
End
Issues/Impacts
Benefits
Exit Criteria
Cost

8A-2-a


Conduct SWX  focused solar and interplanetary research that include  activities related to SWx theory, data analysis, models and sensors; couple models to appropriate domains
AFRL, ONR, NSF,  NASA, NOAA, DOE
1ST QTR

2000
Ongoing
Cost estimates assume a comparable level of broad-based basic research on the sun and the interplanetary medium
Provides the foundation from which all global and theater specific SWx products derive.
When derived SWx products fully meet all  future user requirements.
20MY *

8A-2-b


Conduct SWx  focused magnetospheric research that include activities related to SWx theory, data analysis, models and sensors; couple models to appropriate domains
AFRL, ONR, NSF,  NASA, NOAA, DOE,: DTRA
1ST QTR

2000
Ongoing
Cost estimates assume a comparable level of broad-based basic research on magnetospheric physics
Provides the foundation from which all global and theater specific SWx products derive.
When derived SWx products fully meet all future user requirements.
20MY *

8A-2-c


Conduct SWx  focused ionosphere/ thermosphere research that include activities related to SWx theory, data analysis, models and sensors; couple models to appropriate domains
AFRL, ONR, NSF,  NASA, NOAA, DOE; DTRA
1ST QTR

2000
Ongoing
Cost estimates assume a comparable level of broad-based basic research on the

ionosphere/thermosphere 
Provides the foundation from which all global and theater specific SWx products derive.
When derived SWx products fully meet all future user requirements.
25MY *

Rec #
Activity
Organization Responsible
Start
End
Issues/Impacts
Benefits 
Exit Criteria
Cost

8A-2
Develop and support the Community Coordinated Modeling Center (CCMC)
NASA, NSF, AF/XOW, AFRL, ONR, NOAA
1ST QTR 

2000
Ongoing
Ensure access to a variety of models; determining criteria for admittance; transition to Ops
Provides dedicated super computer access, databases, and graphics for large space weather models 
When derived SWx products fully meet all future user requirements
4MY

8A-2-d
Support NASA Space Flight Program and DoD Space Test Program to maximize space sensor/platform flight opportunities including mission operations and data analysis
NASA, SMC, AFRL, ONR, NOAA, NSF
1ST QTR

2000
Ongoing
Need relatively inexpensive opportunities to test new SWx sensors; ensure support for extended mission Ops
Ensures SWx hardware development continues at a steady pace
When derived SWx products fully meet all future user requirements
100MY*  

8A-2-e
Develop data assimilation techniques for increasingly large satellite and ground based data sets
NASA, AFRL,ONR, NOAA, NSF, DOE; DTRA
1ST QTR

2000
Ongoing
New area for SWx; leverage meteorological community
Fundamental for accurate specification and forecasts

60MY*

8A-2-f


Organize community wide periodic reviews of SWx research efforts
NSF, NASA, NOAA, AFRL, ONR, DOE; DTRA
1ST QTR

2000
Ongoing
Balance reviews of basic and applied research; provide forum to obtain user feedback on SWx products
Ensures high-quality research; already happening (e.g. Res-to-Ops, GEM, CEDAR, SHINE, AGU)

300K/Y*

* Equals estimates of current NSF, NASA, AFOSR, AFRL, ONR, NRL, NOAA, and DOE dollars spent on SWx related activities related to ionosphere, magnetosphere and solar physics research
Recommendation 8A:  SWx R&D Programs

Action 3. Transition R&D into operations.

Linkages: Recommendation 1.

Rec #
Activity
Organization Responsible
Start
End
Issues/Impacts
Benefits
Exit Criteria
Cost

8A-3-a


Develop and maintain a robust Rapid Prototype Center (RPC)
NOAA, AFRL, AF/XOW, AFSPC,  AF/XOW,

Battlelabs
2ND QTR

2000
Ongoing
DoD and Civilian RPC’s need to be closely coupled if not co-located to avoid duplication and simplify security considerations; need to keep basic researchers in the loop
Provides most advanced SWx products to users with minimizing time and cost

5MY

8A-3-b


Establish methods and criteria for operational level validation of SWx models
NOAA, AFSPC, AFRL, ONR, AF/XOW
3RD QTR

2000
4TH  QTR 2000
Unvalidated models lead to unknown risks; no validation strategy currently in place; who does validation?; need metrics
Ensures operators and forecasters have necessary information to judge alert and forecast confidence levels
Plan in place which states who, where, when, and how operational models will be validated, to be updated periodically
200K – initial; 20K/Y – ongoing

8A-3-c


Continue operating research mission sensors until full operational capability
NASA, AFSPC, NOAA, SMC, AF/XOW
As needed 

Lengthy procurement cycle results in 4-7 year lag between R&D and Ops; could extend missions with Ops agencies taking over; could use risk reduction Ops $ to fly interim 

sensors
Reduces time interval when critical sensor data would not be available to operations
There is no gap between R&D demonstration and operational capability
40MY

Recommendation 8B:  Leverage R&D missions to enhance operational products

Action 1.  Review NASA, DoD, and commercial R&D missions for applicability to current operations.

Linkages:  Recommendations 1, 3, and 4.

Rec #


Activity
Organization Responsible
Start
End
Issues/Impacts
Benefits
Exit Criteria
Cost

8B-1-a
Identify major meetings, conferences or other forums of the space weather community where R&D missions are initiated, planned, or otherwise discussed.
AFSPC,

NOAA/SEC,

NASA,

AF/XOW


2nd QTR 00
On-going
Costs of attendance burdensome
Space weather support providers remained plugged in to leveraging opportunities
Attendance and interaction with R&D community
TDYs

8B-1-b
Review and identify specific R&D programs with data or products usable to current space weather operations
AFSPC,

NOAA/SEC,

AF/XOW


2nd QTR 00
On-going
Timeliness and reliability of data and products
Leverage current R&D for operational use
Interagency interaction, leveraging R&D for operational use
TDYs

8B-1-c
Once identified, coordinate with R&D agencies to take advantage of useable data and/or products
AFSPC,

NOAA/SEC,

AF/XOW


2nd QTR 00
On-going
Timeliness and reliability of data and products; security issues
Leverage current R&D for operational use
R&D data and products being used for operational support
TDYs

3600

3400

Recommendation 8B: Leverage R&D missions to enhance operational products 

Action 2. Demonstrate to senior leaders the added benefit of using data from R&D missions and establish an atmosphere conducive to interagency cooperation.

Linkages:  Recommendation 2.

Rec #
Activity
Organization Responsible
Start
End
Issues/Impacts
Benefits
Exit Criteria
Cost

8B-2-a


Educate leadership of the value of partnering and the advantages of using data from R&D missions in an operational setting.
AFSPC,

AF/XOW,

NOAA/SEC,

R&D Agency
2nd QTR 00
Ongoing
Hesitancy to rely on R&D programs for operational data
Potential for cost-sharing, leveraging data and products
Willingness on part of senior leadership to enter partnership agreements
TDYs

8B-2-b


Develop willingness to engage in “responsible” partnerships, recognizing that partnerships by their very nature require contributions (advocacy, funding, etc.) from all sides.
AFSPC,

AF/XOW,

NOAA/SEC,

R&D Agency
2nd QTR 00
Ongoing
Wanting to get by on the other agency’s dime
Cost-sharing, leveraging data and products
Signed partnership agreements, commitment to fund fair share
TDYs



8B-2-c
Establish partnerships with R&D agencies that benefit all parties involved and provide R&D program data for use an operational setting.
AFSPC,

AF/XOW,

NOAA/SEC


2nd QTR 00
Ongoing
Timeliness and reliability of data and products; security issues; differing budget cycles
Cost-sharing, leveraging data and products
Signed partnership agreements, commitment to fund fair share
TDYs

3600

3400

8B-2-d
Avoid crises within partnering relationships by establishing solid working relationships and clear and open lines of communication between all levels of management, from senior leadership down to the action officer level.
AFSPC,

AF/XOW,

NOAA/SEC,

R&D Agency
2nd QTR 00
Ongoing
Leadership changes, organizational priority shift
Realistic understanding of full cost of partnership agreement
Commitment and follow-through on partnership agreements;  funding organizations fair share.
TDYs

3600

3400

8B-2-e
Perform staffing required to fund and manage participation in partnership activities and to continue senior leadership advocacy for partnerships.
AFSPC,

AF/XOW,

NOAA/SEC,

R&D Agency
2nd QTR 00
Ongoing
Staff turn-over;  changing organizational priorities
Active, equitable partnerships 
Successful partnerships
TDYs



Recommendation 8B: Leverage R&D missions to enhance operational products 

Action 3.   Ensure operational SWx deficiencies are adequately documented and articulated to the SWx R&D community in order to facilitate leveraging opportunities.

Linkages:  Recommendations 2 and 5.

Rec #
Activity
Organization Responsible
Start
End
Issues/Impacts
Benefits
Exit Criteria
Cost

8B-3-a


Establish and document customer specified space weather support requirements.  Include in an approved, validated space environment mission area Capstone Requirements Document (linked to Recommendation 3). 
USSPACE,

AFSPC,

NAVSPACE, USASMDC 

(ARSPACE),

AF/XOW
2nd QTR 00
On-going
Lack of customer awareness;  funding and manpower issues at USSPACECOM;  transition of 55 SWXS to AFWA
Documented, validated requirements documents
Signed CRD
TDYs

3400

8B-3-b


Periodically assess current operational space weather support capabilities and compare capabilities to validated requirements.  Document shortfalls between capabilities and requirements.
AFSPC,

AF/XOW,

NOAA/SEC
2nd QTR 00
Ongoing
Lack of customer awareness; lack of knowledge and insight on part of space weather support providers
Relevant, timely customer support; timely prompting  for acquisition process
Annual review; support assistance requests appropriately filed
TDYs

3400

8B-3-c
Use identified shortfalls to steer R&D to facilitate opportunities for leveraging into the operations community.
AFSPC,

AF/XOW,

NOAA/SEC,

R&D Agency
2nd QTR 00
On-going
Hesitancy to rely on R&D programs for operational data
Potential cost-sharing; leveraging opportunities
R&D leveraged into operations
TDYs

3600

3400

8B-3-d
Establish solid, on-going working relationships with R&D agencies to facilitate leveraging opportunities.
AFSPC,

AF/XOW,

NOAA/SEC,

R&D Agency
2nd QTR 00
On-going
Leadership changes, staff turn-overs
Close working relationships; potential leveraging opportunities
Close working relationships
TDYs

Recommendation 8B: Leverage R&D missions to enhance operational products 

Action 4.  Take required actions to integrate data or products from R&D missions into SWx support operations.

Linkages:  Recommendations 4, 5, 6, and 7.

Rec #
Activity
Organization Responsible
Start
End
Issues/Impacts
Benefits
Exit Criteria
Cost

8B-4-a


Develop concept of operations to integrate R&D program data into current space weather support operations.
AFSPC,

AF/XOW,

NOAA/SEC, DTRA
TBD
TBD
Timeliness, reliability of data or products;
Full and timely use of R&D data or products
Approved CONOPS for use of R&D data
3400

8B-4-b


Work to establish R&D standard interfaces to assist in rapid integration into the operational environment.
DMSP SPO,

AFSPC,

NOAA/SEC,

NASA, DTRA,
AF/XOW
2nd QTR 00
2nd QTR 01
Unwillingness of key players to participate; non-compatibility between ops and R&D
Full and timely use of R&D data or products
Coordinated standard interface document
TDYs

3400

8B-4-c
Take appropriate staff actions to fund and manage integration
AFSPC,

AF/XOW,

NOAA/SEC
2nd QTR 00
On-going
Integration low priority; staff turn-overs
Full, efficient use of R&D data and products
Close staff working relationships
TDYs

Recommendation 8B: Leverage R&D missions to enhance operational products 

Action 5.  Identify additional sources of data which are not primarily space weather platforms, but may provide useful operational SWx data.

Linkages:  Recommendations 2, 3, 6, and 9.

Rec #
Activity
Organization Responsible
Start
End
Issues/Impacts
Benefits
Exit Criteria
Cost

8B-5-a


Research, review and identify non-traditional sources of space weather data.


AFSPC,

AF/XOW,

NOAA/SEC
2nd QTR 00
On-going
Reluctance to use non-traditional data for operations
Cost savings; leveraging available data; increasing customer base
Identification of data sources
TDYs

8B-5-b


Once identified, perform cost benefit analysis to ensure value added is worth cost of transport and integration of data


AFSPC,

AF/XOW,

NOAA/SEC
As needed 
TBD
Timeliness and reliability of data; security issues; format differences; cost of integration
Increase in available data
Completed analysis
TDYs

3400

8B-5-c
As needed develop concept of operations to integrate non-traditional data into space weather support operations.
AFSPC,

AF/XOW,

NOAA/SEC,

R&D Agency
As needed
TBD
Timeliness and reliability of data; security issues; format differences; cost of integration
Increase in available data; proper integration and use of data; effective partnerships
Coordinated CONOPS
TDYs 3400

8B-5-d
As needed take appropriate staff actions to fund and manage integration non-traditional data into space weather support operations
AFSPC,

AF/XOW,

NOAA/SEC
2nd QTR 00
Ongoing
Changes in senior leadership; action officer turn over
Effective partnership; potential cost savings; data leverage
None
TDYs

3400

3600

Recommendation 9A: Support the DCS Mission with timely SWx information

Action 1. Obtain operator specified SWx requirements for DCS.

Linkages:  Recommendation 3.

Rec #
Activity
Organization Responsible
Start
End
Issues/Impacts
Benefits
Exit Criteria
Cost

9A-1-a


Continue to educate operators and decision-makers on space weather impacts to the DCS mission.
AFSPC,

USSPACE,

NAVSPACE,

ARSPACE,

AF/XOW
Current
On-going
Customer awareness
Increased customer base; documented requirements
Documentation of space weather value in roadmaps, ORDs, policy, etc
TDYs

3400

9A-1-b


Coordinate with the AFSPC Space Control Mission Team to ensure that space weather support is considered a vital component of the space operations in general and DCS in particular. 
AFSPC
Current
On-going
Customer awareness
Increased customer base; documented requirements
Incorporation of Space Weather contribution to anomaly resolution and attack reporting processes into Defensive Counterspace (DCS) CONOPS.   Incorporation of DCS anomaly resolution and attack reporting processes into Space Weather CONOPs. Consistency between Space Weather CONOPs and DCS CONOPs.  
None

9A-1-c
Coordinate with Space Control Mission Team to ensure operational space weather requirements are stated and documented for the DCS mission.  
AFSPC
Current
1 QTR 2001
Senior leadership changes; action officer turn-over
Increased customer base; documented requirements
Documentation of space weather value and requirements in roadmaps, ORDs, policy, etc
None

Rec #
Activity
Organization Responsible
Start
End
Issues/Impacts
Benefits
Exit Criteria
Cost

9A-1-d
Coordinate with Space Control Mission Team to establish archiving requirements for space weather data.
AFSPC
2nd QTR 00
3rd QTR 01
Customer awareness; action officer turn-over
Documented requirements
Documented archive requirements
TDYs

3400

9A-1-e
Ensure any space weather support requirements identified are incorporated into the Space Environment Mission Area Capstone Requirements Document. 


USSPACE,

AFSPC
Current
3rd QTR 02
Lower priority at USSPACECOM; manpower and funding issues
Documented requirements
Coordinated CRD
TDYs

3400

Recommendation 9A: Support the DCS Mission with timely SWx information

Action 2.  Pursue Compact Environmental Anomaly Sensor (CEASE) II Advanced Concept Technology Demonstration.

Linkages:  Recommendations 4 and 8.

Rec #
Activity
Organization Responsible
Start
End
Issues/Impacts
Benefits
Exit Criteria
Cost

9A-2-a


Continue advocacy with the Space Control Mission Team for the CEASE ACTD to determine the utility of space weather sensors on future operational platforms.
AFSPC
Current
2nd QTR 03
Senior leadership changes; action officer turn over 
Prove value added of on board environmental sensors
Successful ACTD
None

Rec #
Activity
Organization Responsible
Start
End
Issues/Impacts
Benefits
Exit Criteria
Cost

9A-2-b


Actively participate in the development of CEASE II ACTD documentation to include Implementation Directive, Management Plan, and Concept of Operations (to include data/support flow, operational use, product tailoring, data sharing and archival procedures of CEASE II data).
AFSPC,
Current
2nd QTR 03
Operator awareness; integration on DSP; data processing/

decomutation; 
Effective collection, distribution, and use of CEASE data
Completed documentation and integration of CEASE data into operations
TDYs

3400

3600

9A-2-c
Monitor use of CEASE II data for environmental specification and spacecraft anomaly resolution to evaluate utility of space weather sensors.
AFSPC,

AF/XOW
1st QTR 01
2nd QTR 03
Documentation of value added
Improved  anomaly assessment
End of ATCD;

Report of value added of CEASE data
3400

Recommendation 9A: Support the DCS Mission with timely SWx information

Action 3.  Develop AFSPC policy for SWx monitoring sensors for spacecraft.

Linkages:  Recommendation 1.

Rec #
Activity
Organization Responsible
Start
End
Issues/Impacts
Benefits
Exit Criteria
Cost

9A-3-a


Upon successful completion of the CEASE II ACTD, coordinate with the Space Control Mission team to develop and staff an official AFSPC policy requiring an appropriate space environment anomaly detector pkg  be flown on AFSPC spacecraft.
AFSPC,

USSPACECOM


4th QTR 00
4th QTR 03
Requires successful ACTD; proof of value added
Increase data sources; improved anomaly resolution
Policy establishment
TDYs

3600

3400

Rec #
Activity
Organization Responsible
Start
End
Issues/Impacts
Benefits
Exit Criteria
Cost

9A-3-b


With the Space Control Mission Team consider possibility of developing similar requirement for particle sensors on civil and commercial operational spacecraft (to include satellites and space station)used by the military.
ODS/Space Policy,

USSPACECOM
4th QTR 02
4th QTR 04
Priority differences; organizational sluggishness; no documented requirements
Increase data sources; improved anomaly resolution
Policy establishment
TDYs

9A-3-c
Develop and coordinate a policy encouraging advocacy of space weather monitoring sensors be flown on all international, DoD, civil, and commercial R&D satellites.
OSD/Space Policy,

USSPACECOM,

NOAA/SEC
4th QTR 03
4th QTR 05
Priority differences; organizational sluggishness; no documented requirements
Increase data sources; improved anomaly resolution
Policy establishment
TDYs

Recommendation 9A: Support the DCS Mission with timely SWx information

Action 4.  Undertake staff processes to develop acquisition plan for CEASE II follow-on sensor.

Linkages:  Recommendation 4.

Rec #
Activity
Organization Responsible
Start
End
Issues/Impacts
Benefits
Exit Criteria
Cost

9A-4-a


Coordinate with the Space Control Mission Team to prepare and gain approval of the Operational Requirements Document for an appropriate space environment anomaly detector package (to include operational use and archival of data). 
AFSPC,

USSPACECOM
4th QTR 01
4th QTR 03
Requires successful ACTD; proven value added 
Validated requirements assists acquisition
Completed requirements documents
TDYs

Rec #
Activity
Organization Responsible
Start
End
Issues/Impacts
Benefits
Exit Criteria
Cost

9A-4-b


Obtain cost estimates for space environment anomaly detector packages and coordinate with Program Element Monitor (PEM) for each AF satellite program to include funding in DoD Program Objective Memorandum (POM) process.
AFSPC
2nd QTR 00
Ongoing
Timing – may be late already.  However, also requires successful ACTD to get operator support.
Allow PEMs to work POM process
Space environment anomaly detectors included in budget for each new satellite program.
None

9A-4-c
Coordinate develop concept of operations to include data/support flow, operational use, product tailoring, data sharing and archival procedures of space environment anomaly detector data.  A viable feedback mechanism is essential between the operator and support provider and must be addressed in the CONOPS.
AFSPC,

AF/XOW
4th QTR 01
4th QTR 03
Build on CEASE experience and lessons learned
Effective use of new sources of particle data
Inclusion of anomaly detector operations concept issues in Space Weather CONOPs and DCS CONOPs.
TDYs

3400

Recommendation 9B: Include operational specification and forecasting of space environmental effects of man-made events as a SWx mission

Action 1.  Establish SWx requirements for DTRA mission.

Linkages:  Recommendation 3.

Rec #
Activity
Organization Responsible
Start
End
Issues/Impacts
Benefits
Exit Criteria
Cost

9B-1-a


Identify and document operator specified space weather requirements for the specification and forecasting of space environmental effects after man-made events
AFSPC,

AF/XOW,

NOAA/SEC,

DTRA
2nd QTR 00
Ongoing
Interagency barriers; security issues
Validate requirements for space weather support after man-made events
Coordinated requirements document
TDY

3400

9B-1-b
Establish intelligence relationships required to provide support
AFSPC,

AF/XOW,

DTRA
2nd QTR 00
Ongoing
Interagency barriers; security issues
Open flow of communications and information
Coordinated Memorandum of Agreement between players
TDYs

9B-1-c


Expand space environment mission area Capstone Requirements Document to include support requirements for specification and forecasting of space environment effects after man-made events 
USSPACE,

AFSPC, DTRA,
NAVSPACE, USASMDC

(ARSPACE),

AF/XOW
2nd QTR 00
2nd QTR 02
Lower priority at USSPACECOM; manpower issues
Documented, validated requirements
Coordinated CRD
TDYs

3400

Recommendation 9B: Include operational specification and forecasting of space environmental effects of man-made events as a SWx mission

Action 2.  Integrate the specification and forecasting of space environmental effects of man-made events into current SWx operations.

Linkages:  Recommendations 7 and 8B.

Rec #
Activity
Organization Responsible
Start
End
Issues/Impacts
Benefits
Exit Criteria
Cost

9B-2-a
Develop concept of operations for expanding 

55 SWXS mission to include man-made event support
AF/XOW, DTRA
2nd QTR 00
2nd QTR 02
Narrow focus on natural environment; security issues
Couples multiple causes with similar impacts; completes the picture
Revised CONOPS
TDYs

9B-2-b
Identify new training requirements required by space weather support providers 
AF/XOW
2nd QTR 01
2nd QTR 02
Security issues
Ensures adequate support from providers
Report on training shortfalls
3400

9B-2-c
Develop and incorporate additional training material into AETC weather courses
AF/XOW,

AETC
2nd QTR 02
2nd QTR 04
Security issues
Ensures adequate support from providers
Revised training materials/courses
3400
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