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SOLICITATION

Ms Carol Lundin, ESC/ACW, Program Manager, carol.lundin@hanscom.af.mil, 781-271-8495, Capt Gregory Craff, ESC/ACW, Project Manager, gregory.craff@hanscom.af.mil, 781-271-3437, and Mr John Turner, ESC/ACK, Contracting Officer, john.turner@hanscom.af.mil, 781-271-5011, representing the Air Force Weather Weapon System, Electronic Systems Center, located at Hanscom Air Force Base, are soliciting proposals for new and innovative solutions in weather model algorithms, weather analysis algorithms and meteorological satellite data ingest.  This is a single-step, 30-day, Program Research and Development Announcement (PRDA) to solicit research and development proposals for the Forecasting and Modeling program. 

BACKGROUND

The Air Force Weather Agency is the premiere source of weather intelligence for the US Air Force, US Army, Department of Commerce, Special Operations Forces and NATO/Coalition forces.  As such, AFWA is continuously making efforts to improve the operational production of weather information.  AFWA employs a team of scientists who are constantly striving to assess the performance of existing weather forecasting and analysis tools and techniques.  These experts also identify areas of improvement that will substantially improve the quality of the forecast products and their utility to the war fighter.

AFWA has identified the following areas for improvement to be funded in Fiscal Year 2004 with the aim of improving or streamlining weather forecasting and analysis:
· CDFS-II: Cloud Model Tuning Guide

· CDFS-II: Tuning Tools Enhancements

· CDFS-II: Next Generation Cloud Model (NGCM) Enhancement

· SIDAS-II: Meteosat 2G Data Ingest

· SIDAS-II: Mark IV-B Data Ingest

· WRF Module Optimization and Porting

PROGRAM DESCRIPTION

This solicitation is open only to academic institutions or companies headquartered within the United States of America.  This effort shall not use or produce any classified information.  This effort will have funding for a performance period of a year or less.  As this is the first of potentially many related contractual efforts on the behalf of the Air Force Weather Agency, the vast majority of the technical output from this effort must be non-proprietary.  This must be done to ensure that what is learned in this contractual effort may be freely utilized by the Air Force to advance the technical base of the Forecasting and Modeling Program, and to advance the state-of-the-art of weather modeling, analysis and data ingest in general.  Outputs may be used by the Government to guide future contractual efforts, including contracts with other vendors. 

The use of Internal Research and Development funding (IR&D) is invited, but not required, for consideration of award.  If IR&D is proposed, the proposal must clearly specify which portions of the resultant intellectual property and technical output from the proposed effort will be the direct result of funding from this contract versus IR&D.  Proposals that include IR&D but do not clearly make this distinction will not be considered for award.  As stated above, the vast majority of what is proposed as output from this contract must be made available to ESC and AFWA on a non-proprietary basis. 

TECHNICAL GOALS

The goal of this effort is to advance the state of the art in operational weather forecasting.  There are two primary thrusts: advancing the sophistication of weather modeling; developing new data ingest algorithms and analysis tools.  The individual technical goals of this solicitation are as follows:

· Create a comprehensive guide to rapidly tuning cloud models on the CDFS-II system, suitable from use in training a new user or as reference for a proficient user.

· Enhance existing cloud model tuning tools on the CDFS-II system to facilitate rapid tuning and pre- and post- modification comparisons

· Increase the resolution of the cloud analysis module of the CDFS-II system to 32nd/64th mesh with improvements and additions to the cloud analysis algorithms

· Enable the SIDAS-II system to ingest and display satellite data from the second generation Meteosat.

· Enable the SIDAS-II system to ingest and display satellite data from remote or local Mark-IVB systems.

· Perform the following activities to prepare the WRF model for operational use:

· Port existing MM5 modules to the WRF model

· Research the optimal configuration of the WRF model in the AFWA environment

· Research alternative configurations and processing methods to improve WRF performance

TECHNICAL APPROACH 

The following general guidance shall apply to all tasks:

· ISO 9000 procedures, where applicable, should be followed.

· All software developed or modified by the contractor should be maintained in a version control system.

· All software developed or modified shall contain code comments suitable for use by third-party  maintaining organization.

· In any task that requires changes or additions to an existing code base, the delivery of software product end items shall be accompanied by a document summarizing the nature and purpose of the changes.

· In any task where the contractor is expected to provide support to AFWA to install software on development or production systems, the contractor shall propose a level of service appropriate to the complexity of the installation.  The support shall not exceed that of one on-site contractor for the term of each installation procedure.  The support shall not be less than telephone or email support during normal working hours during the term of the installation procedure with a response time of one working day or less.

· Any requested Government furnished information required to accomplish a task will be provided upon contract award, if available.  Government resources, such as information or access to government computer systems, should be identified in the proposal.

· Some tasks may require the task contractor to work with sustaining contractors.  The sustaining contractor may require an Associate Contractor Agreement to be entered into before the task contractor can access certain systems.  The task contractor should be prepared to enter into such agreements at their own discretion.

· Contractors will be expected to conduct a mid-term program review for any task with a period of performance longer than three months.  This review may be presented in person at either a Government facility or contractor facility, or may be presented remotely via teleconference or video-teleconference, depending on the scope and needs of the task.

Each area of improvement identified as a technical goal has a unique set of expectations:

TASK 1:  For the Cloud Model Tuning Guide task, the contractor should deliver a detailed guide/manual (both hard copy and soft copy) that provides user instructions/techniques employing MSIV and/or GPW Viewer software on the CDFS II system containing.  The guide should contain, at a minimum:

· A description of a strategy designed to rapidly resolve cloud analysis problems.  The strategy should be suitable for training a new tuner or as a guide a proficient tuner.

· A listing of typical cloud detection deficiencies and suggested solutions.  These might be grouped by sensor type (IR, Vis, etc), seasonally, or other method designed to allow the tuners to be proactive in their tuning changes.

· A listing of each adjustable threshold detailing the impacts that increasing or decreasing the threshold have on cloud detection.

As this guide will be expanded in the future by AFWA or following contractors, the guide shall be provided in an open (non-proprietary) data format suitable for later revision.

TASK 2:  For the CDFS-II Tuning Tools Enhancements task, the contractor should modify existing tuning tools or develop new tuning tools to provide the following specific enhancements:

· The capability to modify via the GUI the various masks (e.g., cloud, sun glint, etc) to make them transparent (i.e., background scene can be seen through the mask).

· The capability within the GUI to easily difference/compare two scenes (e.g., a pre- tuned cloud detection scene and a post-tuned cloud detection scene).  

· Enhance the GUI to be able to display more of the tunable parameters (e.g., possible sun glint areas).

· The capability within the GUI to collect statistical data indicative of changes between two cloud detection scenes (e.g., pre-tuned scene and a post- tuned scene).

· The capability within the GUI to outline areas of cloud (or no cloud) in a scene.  The capability should compute and display minimum and maximum tuning parameter values required to remove or detect (whichever the case) the cloud within the area outlined.

· Provide a capability to reset background fields (such as background statistics) in subsectors as opposed to the entire scene (as done currently).

The software code or modules modified shall be delivered suitable for re-integration with the CDFS-II system.

TASK 3:  For the Next Generation Cloud Model (NGCM) Enhancement task, the contractor should create or modify algorithms to provide the following enhancements:

· Increase horizontal resolution of AFWA’s cloud analysis from current 16th mesh to 32nd mesh (threshold) / 64th mesh (objective) using new satellite data

· Improve cloud analysis over snow-covered, desert, and/or cold background regions

· Incorporate new cloud algorithms into AFWA cloud analysis process

The contractor should then develop software code or modules suitable for integration in order to provide these capabilities in the CDFS-II system.

The following publications have been indicated by the customer as being pertinent to the task:

Ackerman, S., K. Strabala, P. Menzel, R. Frey, C. Moeller, L. Gumley,  Bryan Baum3, S. Wetzel-Seeman, & H. Zhang,  2002: Discriminating Clear-Sky from cloud with MODIS,  MODIS Algorithm Theoretical Basis Doc., ATBD-MOD35, 115 pp.

Li, Jun, W. Paul Menzel, Z. Yang,  R. A. Frey, S. A.  Ackerman, 2003: High-Spatial-Resolution Surface and Cloud-Type Classification from MODIS Multispectral Band Measurements. Journal of Applied Meteorology: Vol. 42, No. 2, pp. 204–226.

Schmetz, Johannes, P. Pili, S. Tjemkes, D. Just, J. Kerkmann, S. Rota, A. Ratier, 2002: An Introduction to Meteosat Second Generation (MSG). Bulletin of the American Meteorological Society: Vol. 83, No. 7, pp. 977–992.

TASK 4:  For the Meteosat 2G Data ingest task, the contract should develop preprocessor functions to convert MSG (SIMPLE) data to a SIDAS II compatible format as images and produce web graphics. The current preprocessors (GOES and Meteosat) are to be written assuming a Sun Solaris operating system (this should run in both Solaris 7 and 8) on Sun SPARC hardware.  The code and control scripts will be usable on a Sun Solaris system on SPARC hardware.  The preprocessors should satisfy the following requirements:

· Provide for an operational (real-time) and development (non-real-time) code and data environment to facilitate testing and reprocessing old data.

· Monitor the operational data locations and begin processing when data arrives.

· Process the data using configurable regions of interest (ROIs) in grid space (projected) or lat/lon space (unprojected).

· Regrid data for a projected ROI, or extract data for an unprojected ROI.

· Apply calibration information.

· Provide capability to produce mosaics from multiple passes/granules of the same satellite (polar-orbiting satellite data) using a configurable time period .

· Write output to SIDAS format files, using a configuration file to determine data storage locations and parameters.

· Create web graphics in a format supported by IDL 5.6 (e.g., GIF, PNG, JPEG).  Parameters such as compression, color tables, storage location, and file name will be stored in a configuration file.

The software code or modules shall be delivered suitable for integration with the SIDAS-II system.  The contractor shall deliver a configuration guide with the preprocessor software.

TASK 5:  For the Mark IV-B Data Ingest task, the contractor should develop software to enable the SIDAS-II system to interface with the Mark-IVB system.  Modification of the Mark-IVB is out of scope of this effort.  The software should enable the SIDAS-II to ingest and display the following data types:

· ALL DMSP imagery (including F12 through F16)  

· ALL NOAA imagery (all AVHRR channels)

· GOES 8/9/10/11/12 (all channels)

· METEOSAT 5,6,7,8,9 (includes MSG-1 and 2, all channels)

· FENG-YUNG 2B (all channels)

The software should comply with the following requirements:

· Include all channels of OLS, SSM/I, and SSMI/S

· Include all unprojected image types (polar native scan imagery).

· Be able to reproject all imagery to Mercator, Polar Stereographic (north and south), and Equidistant Cylindrical.

· Be able to properly earth - reference all imagery.

· Each pixel on the graphical image must be digitally associated to an accurate latitude and longitude.

· Accurate World DataBase maps must be graphically displayable on polar and geostationary imagery.

· In the event of a computational error on the part of the computer, the user must have an interactive capability (in the SIDAS II GUI) to shift map in terms of latitude and longitude.

· Be able to properly handle albedo for visible images and Brightness Temps for IR/WV and microwave images.

The software code or modules shall be delivered suitable for integration with the SIDAS-II system.

TASK 6:  For the WRF Module Optimization and Porting task, the contractor shall work, in conjunction with the National Center for Atmospheric Research (NCAR), to improve WRF computational performance and prepare WRF for operational use.  The contractor should perform the following sub-tasks:

· Port existing optimizations from MM5 to WRF

For each of the optimized MM5 modules previously delivered to AFWA:

1) Determine the corresponding WRF module.

2) If it is a close match, do a simple port of the optimization to the new module, and verify and validate the result.

3) If it is not a close match, examine the WRF module to see whether the types of optimizations used are applicable.  If so, optimize, verify and validate.

4) Deliver the WRF module to AFWA in a state suitable for integration.

· Profile planned operational WRF configurations and evaluate for further optimization possibilities.  Deliver this information in a technical report.

· Research optimal WRF configurations (physics options, domain decomposition) for AFWA, and deliver this information in a technical report.  The customer offers the following information:

“Since WRF has a hybrid parallelism paradigm with simultaneous shared-memory and distributed parallelism, it offers a combinatorial explosion of different parallel configurations for each modeling domain.  It is known that delivered model performance is affected by the decompositions used.  It may be worthwhile to examine the parallel decompositions of operational-domain modeling for AFWA, either in general terms or on a domain-by-domain basis.  It may also be worthwhile to examine alternative physics options, for the inclusion into the proposed AFWA WRF operational configuration.”

· Examine existing WRF modules for additional optimizations and identify candidate modules to AFWA.  With AFWA and contracting officer approval, optimize the selected modules and deliver in a state suitable for integration.  The customer identifies the RRTM radiation module as a potential candidate.

· Research variant WRF structures for performance improvement, and provide this information in a technical report.  The customer offers the following information:

“The present WRF dynamics solver works one state variable at a time, treating the dynamics for each variable independently of all the others.  This has a number of impacts upon the performance of computer systems such as those used at AFWA:
1. Since the halo communications for the state variables used in the dynamics must be done repeatedly, once for each state variable, there is more distributed-parallel communication overhead.

2. Likewise, since there are more parallel sections to execute, there is more parallel synchronization overhead.

3. The repeated “sweeps” through certain state variable arrays cause potential thrashing in the both TLB and cache parts of the memory subsystem especially at large problem sizes such as those run at AFWA.

4. Certain “state-variable-invariant” sub-calculations must be done repeatedly, adding somewhat to the computational overhead.

Re-writing the dynamics solver to use a “single-sweep” strategy could ameliorate these problems.  The model would then put much less load on computer memory systems, offering a potential for significantly improving single-processor performance while at the same time decreasing parallel overhead.  The idea is that the solver should work by doing a single "sweep" through the current tile in the 3-D WRF model grid, one “I-pencil” at a time, (where I varies for a fixed J and K), doing the dynamics for all variables at once, instead of doing multiple entire grid-traversals on a per-variable basis.  Implementing this approach for a general WRF configuration (as opposed to a specific AFWA configuration) would require that there be distinct dynamics codes for each set of model-option choices, a very tedious task if done by hand.  It would (for all practical purposes) mandate extending the model-building system so that it writes the solver code on the basis of the physics-options and variables-descriptions from the WRF Registry.  The benefits of doing this need to be explored for a single configuration, however, before committing to the expense of the general automated code-writing solution.”
· Research concurrent-processing methods to achieve better operational process pipelining; provide this information in a technical report.  The customer offers the following information:

“AFWA operationally uses a simplified "brute-force" variant on this approach, generating distinct hourly output files that are be post-processed independently.  Such a more aggressively data-driven approach for the WRF system (in which data input and preparation are concurrent with (early) model execution) offers the possibility of reducing one serial bottleneck (where pre-processors must complete before the start of model execution, and the model must complete a time step somewhat before the post-processors can process it) from the operational forecast workflow, possibly shaving ten or fifteen minutes from the forecast delivery schedule.”

The contractor will need to work with the academic WRF community to achieve some goals.  The contractor should participate in the WRF Code Optimization Standards Working Group wherever possible to avoid deviating from accepted community coding standards.

BASIS FOR AWARD

Technical proposals will be evaluated using the following factors of equal importance based on a peer scientific review: a) The overall scientific and/or technical merit and its relevance to current AFWA needs; b) soundness of the technical approach; c) feasibility of accomplishing tasks; and d) capabilities of the offeror such as the qualifications and experience of the proposed principal investigator, team leader, and other key personnel who are critical to the achievement of the proposed objectives. Cost proposals will be evaluated using the factors of completeness, reasonableness and realism. Technical considerations are more important than cost, although cost will be considered a significant factor.  No further evaluation criteria will be used in selecting proposals.  The Government reserves the right to select for award any, all, part or none of the proposals received.

DELIVERABLES WILL INCLUDE

a) Monthly status reports, the last of which shall act as a project final report; 

b) Monthly contract funds status report, the first of which shall be accompanied by a rough spending profile for the period of performance; 

c) technical reports (if warranted by task); 

d) program review agendas and minutes (if conducted); 

e) computer software end-products

PROPOSAL PREPARATION INSTRUCTIONS

Proposals submitted in response to this PRDA should present new and innovative concepts coupled with solid computer science and meteorological principles to produce the advances in weather modeling and data ingest, as cited above.  Offerors are required to submit one (1) printed copy of the proposal and one (1) electronic copy on CD-ROM, broken into two sections as follows:  Part I, “Technical Proposal”; and Part II, “Cost Proposal”.  

The Technical Proposal shall be limited to no more than fifteen (15) printed pages per task.  The Cost Proposal has no page limit, but should be clear, and as concise as possible.  The format of the Technical Proposal will be as follows: Section A: “Introduction”, which will provide the Title, Cost, Name of Company, Name of Principal Investigator, and a Table of Contents; Section B: “Executive Summary”, which will not exceed two (2) printed pages; Section C: “Technical Approach”; Section D: “Statement of Work”; Section E: “Schedule”; and Section F: “Capabilities of the Offeror”, which will briefly describe any relevant prior efforts, the personnel who will perform the effort, and a brief description of the facilities, processes and equipment to be used in the effort. 

In addition, Sections B through F will be delivered in sanitized versions in a single separate file for the purpose of source selection, i.e. all proper names, places and institutions removed, replaced with pseudonyms or masked, and all logos and identifying pictures removed.  If multiple tasks are bid, each task’s Sections B through F will be in a separate sanitized file.  A pseudonym-to-proper name translation appendix will be attached to the proposal in a single separate file.  Neither the sanitized versions of Sections B through F nor the pseudonym appendix count against the Technical Proposal page limitation.  The printed copy of the proposal does not need to contain the sanitized versions.  

The Cost Proposal should be valid for no less than 180 days and be broken out by cost element and Government fiscal year. 

The proposal shall be submitted with a cover letter which indicates whether the offeror is qualified as a Small Business, HUBZone Small Business, a Socially and Economically Disadvantaged Business, an 8(a) Qualified Business or a Woman-Owned Business. 

The Government encourages submission of innovative and creative proposals to solve any one, all or a combination of the problems discussed herein.

Offerors are requested to provide a name and telephone number of a point of contact.   Please submit proposals to Attn: John Turner, ESC/ACK, 50 Griffiss Street, Hanscom AFB, MA, 01731.

QUESTIONS of a TECHNICAL NATURE may be referred to Capt Gregory Craff, ESC/ACW, Project Manager, gregory.craff@hanscom.af.mil, 781-271-3437. CONTRACTURAL and COST QUESTIONS should be referred to the Contract Specialist, Jack Connors, jack.connors@hanscom.af.mil, 781-271-7757.

Government estimate in total for these contractual efforts is approximately 4 man-years, period of performance not to exceed twelve (12) months for an individual task.  Work is anticipated to begin in the April 2004 time frame. 

The cost of preparing a proposal to a PRDA is not considered an allowable direct charge to the resulting contract or any other contract.  It is, however, an allowable expense to the normal bid and proposal indirect cost specified in FAR 31.205.18.  Proposals received in response to this announcement will be deemed in accordance with the Competition in Contracting Act of 1984.  Every effort will be made to protect the confidentiality of the proposals. In order that the proposals are afforded proper handling, offerors must mark their proposals with restrictive language stated in FAR 15.609(a).  Offerors are cautioned that only Government Contracting Officers are legally authorized to commit the Government.

The closing date for submission of proposals is thirty (30) days from the first printing of this PRDA.  In the event this date for receipt of offers falls on either a Saturday, Sunday, or Federal Holiday, the date of receipt of offers is automatically extended to the immediate following Tuesday.   The technical evaluation period will be concluded within five (5) days after the deadline for submission of proposals.  Work is anticipated to begin in May 2004.

ORIGINAL POINT OF CONTACT:

Jack Connors, Contract Specialist, Phone: 781-271-7757, Fax: 781-271-8400, Email: jack.connors@hanscom.af.mil

COST ESTIMATE for PRDA ESC/ACW-04-01

Forecasting and Modeling Studies and Services

1.  The following table provides our cost estimate for contracts under PRDA ESC/ACW-04-01.  This cost estimate is based on our plan to award multiple contracts from this PRDA, valued at a total of $950,000 over a 12 month performance period.  The contracts anticipated to be awarded are Cost Reimbursable or Cost Plus Fixed Fee.

· 2.  The government has estimated the individual costs for each task in this solicitation:
· CDFS-II: Cloud Model Tuning Guide




$100,000

· CDFS-II: Tuning Tools Enhancements




$300,000

· SIDAS-II: Meteosat 2G Data Ingest





$105,000

· SIDAS-II: Mark IV-B Data Ingest





$  95,000

· Next Generation Cloud Model (NGCM) Enhancement


$225,000
· WRF Module Optimization






$125,000
Total

            $950,000
