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Executive Summary

A Concise Summary of User Needs for CCFP/2003

1. For the 2003 convective season, the CCFP forecast is required (every 2 hours, 7 x 24, from 2 March through 25 October) with lead times of 2, 4, and 6 hours for areas of intense convection and thunderstorms. The omission of the 0500 GMT forecast will permit improved overlap between shifts.  Thus, eleven CCFP forecast sets will be produced each day. The domain of the forecast is the continuous states of the US airspace extending into Canada (Ontario and Quebec) up to the 49th parallel.  In addition to geographical location, other forecast parameters are areal coverage, max tops, growth/decay rates, speed/direction and forecaster confidence.

2. 
3. Collaboration of the forecast is required under AWC leadership, using input from MS Canada, CWSUs and the professional met offices of airlines and commercial service providers in commercial and business aviation.

4. Development of essential tools is needed for the application of CCFP to traffic flow management decisions:  Lessons Learned; a Concept of Use; and Best Practices.

5. Training of the use of CCFP is needed and includes an online Technical Description, and a Training Syllabus.  In addition, the development of several additional training tools needs to be initiated:  Computer-Based- Instruction, and Active Training.

6. Operational verification is required, and there are several improvements that are needed: a reliability index, and the expansion into Canadian airspace.  In addition, the development of several new tools is needed:  Object-oriented Verification, and Route Impact Assessment.

7. Operational evaluation and feedback is needed; in particular: Daily Operational Feedback Reports; Assessment of Collaboration; Monthly Evaluation, selected cases for Post Analysis, and a Seasonal Evaluation Report

8. The expectations of User Needs are also identified that would sustain the prototyping evolution for CCFP in the outyears.  
STATEMENT OF USER NEEDS
Collaborative Convective Weather Forecast (CCFP)
Preface – Since the CCFP forecast prototype was implemented in 1998, an annual statement of needs or requirements has been made by the FAA, most recently by ARS-20 (2001; 2002a,b).  This Statement builds on that previous work.  At the same time the Workgroups of Collaborative Decision Making (CDM) have been deeply involved in the development of the CCFP prototype and have tested different strategies to use an uncertain weather forecast product in a deterministic context of traffic flow management (TFM).  These two forces have come together in the present document that takes the next step to identify user needs for CCFP in the 2003 season. This Statement is commissioned by the current CDM Workgroup on Weather Applications.

The resources for this Statement can be found in the References and in the consensus that has developed in meetings of the CR-CCFP Project Team (AvMet Applications, 2002) and antecedent meetings.  Acknowledgements are made at the end of the Statement to the many contributors to the development of CCFP.  This list points out emphatically that the CCFP cannot succeed without the combined leadership and support from the operational corps and the research community; from the federal offices of the FAA and NWS; and from the business and commercial aviation community, both the weather and dispatch offices.

1. Introduction

The origins of CCFP came from a NWS Task Force to commercial aviation (Rodenhuis, et.al., 1998) that established the idea of “rapid prototyping” of the development of weather product for use in aviation. The concept of combining weather forecasting with collaboration (Fahey, et.al., 1998) was a direct result of the changes occurring in commercial aviation and at the Air Traffic Control System Command Center (ATCSCC) in response to increasing delays that challenged the efficiency of traffic flow management of the national airspace system.  It had become clear that efficient management required the collaborative efforts of all elements of the system:  federal, commercial, business, and even meteorological forecasting.  The leadership for system thinking came from the Summer 2000 (S2K) meetings and the formation of the Collaborative Decision Making Workgroups.

The current configuration for CCFP (Rodenhuis, 2002a) has become the cornerstone for daily traffic management decisions.  However, this stone is very rough-cut and often has left the Users more bruised than benefited.  However, CCFP has never been a static product.  The concept of prototyping requires continual improvement in order to attract and sustain federal resources and the participation of Users.  Through their daily use of the product, they will test both the skill and value of CCFP and feedback improvements to the Producers.

With this in mind, the past season (2002) has produced several important changes: doubling the number of forecasts  (2 hour update cycle); streamlining the Weather Chatroom; and establishing Operational Feedback Reports.  In addition, a substantial number of extramural studies have been engendered (Reference: Report on CCFP).  This Statement employs the strategy of prototyping, and utilizes the lessons learned from the past season.  As we prepare to take the next step for CCFP/2003, we were asked to consider (in addition to technical improvements): the potential for unifying the forecast in Canadian airspace; improvements in training and technical briefings; and the identification of strategies for using CCFP for traffic flow management.  Further improvements in CCFP rely heavily on critical review and verification studies, and this will require the initiation of some sustained efforts beyond 1 year. Thus, the prototyping of CCFP has grown beyond product development into a more comprehensive responsibility.

At this stage of development, the operational CCFP has three components: 

· Forecasting

· Collaboration

· Application

 The operational delivery of CCFP/2003 and the meeting of the continuous prototyping standards require supporting components:  

· Training

· Forecast Verification

· Operational Evaluation and Feedback

· Expectation of User Needs in the Outyears

2. Requirement: The CCFP Forecast
The Baseline Requirements for CCFP/2003 were established during the previous year of operations.  The subsequent sections of this document are built on this foundation that establishes the external appearance and frequency of the forecast product.

The CCFP forecasts are required for areas of intense convection and thunderstorms every two hours, with lead times after the forecast delivery time of two, four and six hours.  The forecast will be posted to the AWC Web on the hour preceding the ATCSCC SPT Telcons.  (ATCSCC Telcons are currently conducted every 2 hours at 15 minutes past the odd-numbered hour, Eastern Time.)
EXCEPTION:  In order to insure a sufficient overlap of shifts and improve the continuity of the forecast between forecasters, the users agree to omission of one set of CCFP forecasts that would be normally releasted at 0500 GMT.  Thus, the CCFP production will deliver 11 sets of forecasts per day.
The geographical extent covers the contiguous U.S. extending into Canadian airspace over Ontario and Quebec to the 49th parallel.  (NAVCanada, 2002)

The start time for the initial forecast is 1000 GMT (0500 EST) on Sunday 2 MAR 2003, and continue delivery on the even hour.  At the time of change to Daylight Savings Time (Sunday, 6 APR), the forecast release time will change to 0900 GMT (0500 EDST), and continue on the odd-hour.  The concluding forecast will be made on Sunday, 0100 GMT (2100 ESDT, Saturday) in order to avoid the transition to Standard Time on 26 OCT.

2.1. Intense convection is defined for the purposes of the CCFP forecast as an area of 3000 square miles, or greater; with an areal coverage of 25%, or greater; with maximum echo tops at 25,000 feet, or greater; and with an area of heavy precipitation, 40 dbZ (roughly equivalent to a VIP Level of 3, or a VIL in the range of 3.5  to 6.8 Kg/sq.M), or greater.     
NOTE regarding the minimum area:  this area is  the identical value used for 1-hour forecasts of operational Convective SIGMETS.

NOTE regarding areal coverage:  The threshold coverage for Convective SIGMETS is 40%.  On the other hand a different NWS forecast product (Convective Outlook) covers all categories of areal coverage.  It is issued by the NWS, Storm Prediction Center.

2.2. Within each area of convection, coverage will be identified in one of three classes:

· Low

25 – 49%  (Yellow)

· Medium
50 – 74%  (Light Brown)

· High

75 – 100% (Red)

· Lines of coverage shall be displayed as a solid purple line, alone or within an area of coverage.  For purposes of verification:
· The length of the line is 100 nm long, or greater;

· The width of the line is 20nm on either side;

· The coverage is 75%, or greater.
2.3. Within each area of convection,  maximum tops will be identified in one of three classes:

· 25 – 31,000 feet

· 31 – 37,000 feet

· 37,000 + feet

The maximum tops will be identified in a marker balloon.

2.4. Within each area of convection, growth rates will be identified in one of four classes:

· -  = Negative Growth

· NC = No Change

· +  = Moderate Positive Growth

· ++ = Fast Positive Growth

The growth rate will be identified in a marker balloon.

2.5. Within each area of convection, a subjective confidence that intense convection and thunderstorms will meet the minimum CCFP criteria and will occur within the identified area will be identified in one of three classes:

· Low 

Less than 40%  
·     Medium
40% - 70%  
· High 

Greater than 79%   
The confidence will be identified in a marker balloon.

NOTE that the confidence is addressed only to the question of existence of the forecast polygon that meets the minimum CCFP criteria --- for any configuration 
(lines and areas); for any growth rates; for any coverage; and for any category of growth/decay rate, speed/direction, and tops.  The confidence is NOT a probability of occurrence unless and until an empirical probability has been calculated, post-facto, from a comparison of the forecast confidence with actual observations. 

NOTE that this definition has been chosen to avoid the confusion between areal coverage and forecast probability that has been used by forecasters.  This issue has been identified by Wallace (2001), and others. 

2.6 A Textbox is needed that contains an alphanumeric statement at each release time.  The textbox will contain a brief statement that will aid the users in the application of the forecast.  It is the obligation of the Users to define what they need, and this information is not available for CCFP/2003.
2.7 Metrics for forecast skill – Forecast skill is composed of accuracy, precision, and reliability, for all the parameters of the forecast: coverage, height of max tops, growth/decay rates, speed/direction, and confidence, as well as the geographical location.  The metrics for verification are discussed in section 7.0.

3.0
Requirement: Collaboration

Collaboration is the backbone of the CCFP forecast process; it is an opportunity for all system stakeholders to provide input into the convective forecast for their area of responsibility.  The CCFP is the only weather forecast used in the development of the NAS system Strategic Plan of Operations (SPO) that is developed by the Strategic Planning Team (SPT).

The framework for collaboration is the Weather Chatroom Discussion that is executed over the Internet using interactive software.  The priority focus of the CCFP is on the forecast with 4 and 6 hour lead-time.  However, the forecast with 2-hour lead-time is an indispensable link to current conditions.  The collaborated forecast requires the judgement and leadership of the AWC (U.S. Aviation Weather Center of the National Weather Service (NWS) within the US airspace, and of the MSC (Meteorological Service of Canada) within the Canadian airspace to make the best forecast utilizing all contributions.  

The objective of the collaboration is to produce a technically sound forecast that has the support of all the Producers.  Note that the forecast is collaborated, and it is NOT a consensus forecast (the average of all contributions).

The scope of the collaborated forecasts is the entire designated airspace in the U.S. and Canada.  However, the priority areas of concern are regions of greatest enroute concentration of air traffic; i.e., East of the Rocky Mountains, and especially in the ZNY-ZOB-ZAU corridor, and the adjacent airspace.

To facilitate the Weather Chartroom, a Preliminary Forecast is required prior to the discussion.  Interactive software is needed to allow the collaborators to graphically describe their alternative forecasts, and allow other collaborators and participants to quickly assimilate the essential point being made by viewing a graphical presentation.

The AWC is responsible for the operation of the Weather Chatroom.  The opportunity to participate in the CCFP Weather Chatroom will be limited to 30 minutes for each forecast.  The Weather Chatroom will be conducted prior to each CCFP forecast with sufficient time remaining to complete the final forecast and transmit it to the ATCSCC prior to the SPT Telcon.   The AWC also has the responsibility to insure consistency of other NWS products with the CCFP: current weather, convective SIGMETS, Convective Outlook, and TAFs.  The MSC has the same responsibility for consistency in Canadian airspace, and they collaborate with the AWC to insure a smooth transition across the international boundary.

All meteorological service providers are encouraged to give input to the Weather Chatroom for the development of the forecast with their area of responsibility of concern and responsibility.  For the forecast to meet the needs of service providers and system users, maximum participation is required.  The following offices are needed in the collaboration:

3.1. Collaborators

· Aviation Weather Center (AWC):  The AWC has the responsibility to lead the discussion and encourage collaboration in the CCFP Weather Chatroom. The AWC will maintain the highest technical integrity in the collaborative discussion. They shall make the maximum effort (within operational time constraints) to recognize input from other collaborators, and subsequently perform their professional responsibility as the final authority for US airspace for the development and production for the CCFP forecast.  They are expected to recognize the authoritative input on Canadian airspace from MSC and to rationalize a smooth transition across the international boundary.

· Meteorological Service of Canada (MSC): The meteorologists of the MSC under contract to NAVCANADA are required to provide meteorological input for their area of responsibility; i.e., the Canadian airspace within Quebec and Ontario, South of the 49th parallel.  This input should include a scientific rationale for the forecast (MSC, 2002).  Together with the AWC, the meteorologists of the MSC will insure a smooth and physically realistic transition across the international boundary.

· Center Weather Service Units (CWSU):  All CWSUs are expected to provide meteorological input for their area of responsibility.  This input should include a scientific rationale for the forecast.  NOTE that the different operating hours of the CWSUs prevent their participation at all times of the day.

· Airline and independent weather units: The operational weather units associated with system users are encouraged to provide input to the forecast for the areas or responsibility and concern.  In order to give the AWC the maximum opportunity to consider all weather aspects in the short time available, operational forecasts of convection in graphical format are needed from collaborating offices prior to the Weather Chatroom discussion.

3.2. Participants  

· ATCSCC Weather Unit: The WxUnit has the responsibility to monitor CCFP Chat room and to raise issues of special concern to traffic flow management.  They are encouraged to ask for clarification concerning competing physical (weather) processes that may lead to a perception of conflicting forecasts.  The WxUnit is the primary conduit for detailed forecast information to TFM Specialists at the ATCSCC that will be used in the development of the Strategic Plan of Operations (SPO). 

3.3. Observers

· Professional trade organizations that advise on the management of the NAS: the Air Transport Association (ATA) and the National Business Aviation Association (NBAA): These organizations are encouraged to monitor the CCFP Weather Chatroom in anticipation of the development of the SPO.

· ATCSCC Strategic Planning Team (SPT): The SPT is encouraged to monitor CCFP Weather Chatroom in order to clarify weather forecast information that will be used subsequently for the development of the SPO.

3.4. Metrics for Collaboration
Statistics on the number and affiliation of collaborators, participants and observers are needed, as described in section 7.2, below.  Data are required to be collected on a daily basis, and statistics computed on a monthly basis throughout the CCFP season.   These metrics must be fed back to the Producers.  At the end of the season a Report with analysis and conclusions is required
4. Requirement:  Application

The third requirement for the CCFP product is the application of weather forecast information to problems of traffic flow management (TFM).

4.1 Lessons Learned – Based on the recent experience of CCFP/2002, there is an urgent need to identify the faults and successes in past practices, and to generalize this list of incidents into some operating principles, or Lessons Learned.

4.2 Concept of Use –  After several years of prototyping and adjustment in the product the Producers and Users need to agree on a concept of use of an uncertain weather forecast within an deterministic operating environment.  This task is under consideration by the Weather Applications Workgroup.

4.3 Best Practices – A set of guidelines for the practical use of the CCFP product needs to be developed.  These guidelines, or best practices, need must acknowledge the limitations of the CCFP forecast within the context of the needs of TFM specialists and decision makers at the ATCSCC, the TMUs, and commercial airline dispatchers.

4.4 Metrics for Forecast Applications – Immediate feedback is needed to reinforce the application procedures, or to make adjustments in the use of the CCFP forecast.  For that reason the Operational Evaluation and Daily Feedback (section 7.0) are the primary metrics for Applications.  In addition, results from the Daily Forecast Verification (section6.1) will become feedback to the Users after the analyses have been completed.

5 Training


 Training needs can be divided into two requirements: training for Producers (meteorologists who participate in the development of a collaborated forecast), and for Users (TFM Specialists at field TMUs and the ATCSCC, Dispatchers at commercial airlines and private service providers).  For the first (meteorologists), the Technical Description is the primary training resource.

To meet the needs of Users, the Technical Description is the foundation for the development of further resources: A Training Syllabus, a CBI module, and active training at all facilities.

NOTE:  It is recognized that training is limited to a technical description until the full development of Lessons Learned, a Concept of Use, and Best Practices  (item 4, above).

5.1. Technical Description -- A document describing the product and its technical basis is required to be available online with the CCFP forecast product. The existing technical description must be updated with the current improvements for 2003. The document is directed towards the producers and collaborators of the CCFP product.


5.2. Training Syllabus – Based on the technical description, a Training Syllabus is required, both hardcopy and online, that is directed to the Users of the CCFP.

5.3
 Computer-Based Instruction (CBI) – Based on the Training Syllabus, a CBI module is needed to distribute training on CCFP throughout the FAA and commercial units.  Input from documentation achieved in Section 4 (Lessons Learned, a Concept of Use, and Best Practices) will also be utilized.

5.4  Active Training – The Training Syllabus is also the basis for active training, along with the documentation from the applications documents (Section 4: Lessons Learned, a Concept of Use, and Best Practices).  Active training will address Users at FAA field offices and TMUs, the ATCSCC, dispatchers at commercial airlines, and independent service providers.
6. Forecast Verification and Assessment
The foundation for the successful use of the prototyping paradigm for CCFP is verification of the quality  (or, skill) of the CCFP forecast.  No forecast should be made without verification. Skill has several parameters: accuracy, precision, and reliability (or, consistency of consecutive forecasts).  The forecast prototype is improved by feedback to the Producers. The first requirement is to sustain the current operational verification with several improvements and some expansion of capability.

Secondly, we recognize that there is a discrepancy between the verification of objects (polygons), and the current verification of fields (with a gridded verification methodology).  Consequently, current verification methods,  which are based on gridded fields, do not provide a complete picture of the quality of the forecastTherefore, the second requirement is to develop an “object oriented” verification method and apply it to CCFP forecasts.  This approach will provide additional, operationally relevant information about the quality of the forecasts.
Third, an operational assessment of value (or, utility) of the CCFP forecasts also needs to be addressed.  Even with perfect skill, the application of weather forecast information may be limited or defective. The Application (Section 4) of CCFP forecasts will be improved through feedback of assessment of value to the Users.  Thus, the third requirement is to develop a useful assessment of the impact of CCFP forecasts on:  1) route capacity, 2) sector capacity, and 3) reduction in terminal capacity.

6.1   Daily Forecast Verification – For each CCFP forecast the accuracy, precision and reliability is required for the geographical location of the forecast polygon within the entire forecast area (US and Canadian airspace); areas without polygons also need to be egvaluated with respect to convection that is not forecast.  Stratification of results according to the forecast parameters are needed; coverage, tops, growth/decay rates, speed/direction, and confidence.

· Accuracy Metrics: Probability of Detection (POD/yes),  Coverage Error, Area Efficiency, and other skill measures.  Develop and incorporate approaches to account for minimum forecast areas, as appropriate
· Precision Metric:  Bias statistic (B)

· Temporal Reliability Metric: A new index  (R) is needed that applies conventional skill metrics to evaluate the consistency of a sequence of 3 forecast maps with different lead times, but with identical valid times, as well as the observed (verification) field.
· Stratification and Display: Frequency Tables, statistical results, and “Box and Whisker” diagrams showing actual performance for each category of the forecast (location, coverage, growth rate, tops, speed/direction, and confidence) and each forecast lead time..  
· Unresolved issues:  
· Verification data (NCWD) is needed in Canadian Airspace.
· 
· Operational reports on the results of verification are required each month and at the end of the season.  See Section 7.0.
6.2  Identify Forecasting Procedures – The basis for the CCFP forecast methodology is weather observations and output from weather forecast models, using physical reasoning and experience of the forecaster.  The forecast method needs to be documented.  With this foundation, improvements in methods, data sources, timeliness, and physical reasoning can be made in response to feedback from verification and route impact assessment.  Furthermore a documentation of forecasting procedures will mediate radical changes at the time of shift changes.

6.3  Object-oriented verification – The development of a new verification methodology needs to be initiated that would measure all skill parameters and be appropriate to long-lead convection forecasts (2, 4, 6 hours).  The verification should focus on the forecasted convective object, not the field.  Some consideration of this question has been given by Brown, et.al. (2002).  The  goal of object-oriented verification approaches is to measure characteristics of a forecast relative to the characteristics of the best possible forecast that could be issued..  In this regard, a concept of using a more realistic standard for “good forecasts” is given in Brooks, et.al. (1998).  Subsequently, the methodology needs to be used to evaluate the CCFP forecasts.  The development of this methodology is expected to extend beyond a year, but CCFP/2003 should be used for testing a prototype verification method and a report written at the end of a year.
6.4 Route Impact Assessment – The development of a new assessment methodology needs to be initiated that would evaluate the effectiveness of the application of the CCFP forecast, not the meteorological skill.  Some of the tools in the current operational verification can be used (Evans, et.al., 2002), but that is not sufficient.  The objective is to empirically relate CCFP forecasts to 1) route impacts and 2) terminal capacity.  The development of this methodology is expected to extend beyond a year, and this is an opportunity to use CCFP/2003 for developing and testing a prototype assessment of traffic impacts.  A report on route impacts is expected at the end of the year.  
· Unresolved Issues

· Relationship between CCFP and sector capacity?

· Impact of CCFP forecasts on terminal capacity, if any
6.5 Reanalysis – Each season the verification of quality and the assessment of value are fed back to the producers and users who make adjustments and improvements in the seasonal prototype.  However, it is profitable to reexamine the historical records of forecasts for the impact of changes that are made to the forecast methods, to improvements in the verification methodology, or in the assessment of the user's application of the forecasts.  For this purpose a database of the forecasts is needed.  The reanalysis of historical forecasts will identify improvements and trends in skill or value, and will inform the Producers and Users of the past record (a baseline) of performance.
7. Operational Evaluation and Feedback 

The final step in the application of a successful prototyping strategy is feedback.  Three elements of feedback are necessary for CCFP:  on the forecast; on collaboration; and on the application.  Operational feedback in near-real-time will have an immediate impact on operations by increase the awareness and sensitivity of both Producers and Users to their actions. 

 However, more thoughtful feedback is possible after statistics have been compiled and some time has been taken to analyze case (anecdotal) studies.  The shortest interval and the conventional period for statistical studies are one month.

Finally, it is extremely important to encourage seasonal reviews and research investigations into selected cases when either forecasting or the application was either extremely good or bad.  The basis for these studies will be both the daily and monthly operational reports, but especially the seasonal summaries of statistics.

It is only through systematic feedback to the Producers and Users can we expect the CCFP forecast, collaboration, and application to improve and fulfill the promise of the prototyping strategy.

7.1 Operational Feedback Reports – A daily assessment of forecast skill and the impact on traffic management is needed.  The daily report is required within 24 hours (near-real-time) after the conclusion of the daily forecast cycle.  (The Report for Friday, Saturday, and Sunday is required by COB on the following Monday.)  Feedback is given directly to the Producers and Users.  The resources for the Report are: 

· The Daily Operations Log from the ATCSCC.

· Input from NAVCanada, including anecdotal reports

· Anecdotal reports from the ATCSCC TFM and Weather Unit Specialists.

· The CCFP Weather Chatroom log.

· Daily CCFP forecasts with verification (NCWD) maps, including the analysis of skill.

7.2 Assessment of Collaboration – A daily tally is needed of the number of participants and their association (collaborators; participants; observers) and the extent of the collaboration.
7.3 Monthly Evaluation – At the end of each month of the CCFP season, statistical summaries on the Operational Feedback, Collaboration, Skill, and (if available) Value of the application of CCFP are required.  These reports are required with 2 weeks of the end of the month, and are to be sent to the Workgroup on Weather Applications for evaluation.

7.4 Post Analysis – Diagnostic studies and interpretation of monthly statistics and/or assessment of selected days of interest are needed to investigate deficiencies or successes as they become apparent.  The choice of dates for these post-analyses is made by the persons compiling the data.  Secondly, it is required to announce the availability of these data sets for extramural investigations.  The reports of these investigations should be sent to the Workgroup on Weather Applications and made available to Producers and Users, as appropriate.

7.5 Seasonal Evaluation – Summary reports are needed that will interpret the forecast skill and statistics which have been compiled during the CCFP season.  The objective is to compile the collective experience from the forecast season and identify “lessons learned”.  Reports on operational feedback; operational verification; collaboration; and post-analysis are required within 2 months after the end of the season; i.e., by 31 December.  Reports are to be sent to the Workgroup on Weather Applications, and will be used as input to the annual System Review at the ATCSCC.
8. Expectations of User Needs in the Outyears

It is beyond the scope of the present Statement to anticipate user needs in the future. Nevertheless, there is significant value to users if there is a commitment to develop new techniques or procedures that will enable the Extended Range Forecasting (EFR) of intense convection for which CCFP is the first concrete product.  Already, this Statement has identified work that needs to be initiated now in order to meet user needs beyond CCFP/2003; i.e.,

· Section 5.3
Computer-based Instruction (CBI)

· Section 5.4
Active Training

· Section 6.3
Object-oriented Verification

· Section 6.4
Route Impact Assessment

· Section 6.5
Reanalysis

At this time we can acknowledge several trends in the development of ERF that are valued by the users:

8.1 Development of probabilistic forecasting of intense convection

8.2 The use of dynamic weather forecast models of intense convection

With this in mind, an additional User Need can be identified:

8.3 The development of application methodologies (decision-support tools) that will utilize uncertain weather forecasts stated in probabilistic terms to guide managers, Dispatchers, and Specialists in traffic flow management.  

9. Additions and Changes

The development of requirements is based on past history of the development and format of the CCFP/2002 and before.  Therefore the translation of this statement of needs into requirements is expected to be facile.  When circumstances change, or some compromise is needed, the Point of Contact (POC) for changes and adjustments to the CCFP should be addressed to:


CoChairs of the Weather Applications Workgroup of CDM.


The POC for the Workgroup is Dave Rodenhuis, Senior Meteorologist, ATCSCC, david.rodenhuis@faa.gov
9.
Summary of changes for CCFP/2003

The needs and requirements for CCFP/2003 are built on the baseline of actual practice developed during the 2002 season. The outward format of the CCFP will remain the same.    However, several important improvements are needed in order to build on the deficiencies that have become apparent during the past season:

· Definition of the forecast object:  “intense convection”, and replacement of probability by “confidence” for the location of the forecast polygon.
· Eleven forecast sets per day because of the omission of the 0500 GMT (delivery time) forecast. 
· Participation of NAVCANADA and the Meteorological Service of Canada (MSC)

· 
· Development of Lessons Learned; a Concept of Use; and Best Practices for the application of CCFP: to TFM decisions

· Step-wise development of training in CCFP technical description and application

· Improved feedback and post-analysis of daily events

· New operational verification parameters (accuracy, precision, and reliability)

· Initiation of an “object-oriented” evaluation of CCFP

· Initiation of route impact assessments

· Initiation of reanalysis of historical data

· Identification of expectations for needs in the outyears

· Timely evaluation and reports
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ATTACHMENT – A1

Information Paper – The Collaborative Convective Forecast Product (CCFP)

D.Rodenhuis, ATT-260

15 August, 2002
Introduction and Background

The CCFP was developed as a prototype by the National Weather Service (NWS) in collaboration with industry and the research community in 1998.  The objective was to address the strategic planning needs of traffic flow management of the FAA and the airlines; ie, improve efficiency of the NAS, reduce delays, and provide shared situational awareness.

 Subsequently, this forecast product became operational in 2000, and has been continuously subjected to incremental improvements in 2001 and 2002.  The product has been endorsed by the Collaborative Decision Making Workgroups.

The requirements for convective forecasting have been written by ARS-100, and are revised each year to meet current needs.  Based on this requirements document from the FAA, the NWS prepares to meet the need using resources that have been established at the AWC.

The CCFP is distributed from the Aviation Weather Center (AWC), National Weather Service (NWS) from their location in Kansas City.   The changes to the CCFP are reviewed by a CDM-Collaborative Routing Workgroup that includes participants and representatives from FAA, NWS, commercial and business aviation, and labor organizations.  The CCFP is monitored at the ATCSCC, Herndon.  A continuous monitoring of skill is made by the Forecast Systems Laboratory, NOAA, in Boulder, CO.  The extent of collaboration is monitored under contract by AvMet Corp.

The CCFP has three components:  collaboration; the forecasts (3 maps); and the application to traffic flow management.  

Weather Collaboration 

The collaboration with meteorologists is led by the AWC from Kansas City, and contributions are solicited from weather offices in commercial airlines, in business aviation, and from the NWS Center Weather Service Units (CWSUs) located at 20 FAA field offices.  The collaboration is conducted in an Internet “chatroom” with interactive graphical component.  It must be emphasized that the resulting forecast is collaborative, but not a simple consensus of professional opinions.  The AWC is expected to exercise it’s initiative and professional experience to present the best forecast, and to take responsibility for the results.

The Forecast Product
The forecasts of thunderstorms consists of 3 forecast maps over the contiguous US for severe thunderstorms,  2, 4, and 6 hours in advance.  The minimum criteria for a CCFP forecast is an expectation of thunderstorms with areal coverage greater than 25% and tops greater than 25,000 feet.  In addition to the location, the product presents categorical forecasts of area-coverage, tops, growth/decay, movement, and forecaster confidence.  (Figure) The forecast is available on websites at the Air Traffic Control System Command Center (ATCSCC), AWC, and Collaborative Decision Making (CDM).
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Figure – An example of the CCFP forecast format

Application 

Convective weather is the single most disruptive force affecting the National Airspace System (NAS). These disruptions are the largest cause of delays in the system.  Mitigation of delays requires collaboration in thunderstorm forecasting used for traffic flow management (TFM) decisions.  

The CCFP is a cornerstone weather product for traffic flow management is an extended range weather forecast of thunderstorms. The release is timed to coincide with the schedule TELCONS conducted by the Strategic Planning Team (SPT) traffic flow with airlines dispatch offices and FAA field offices (Traffic Management Units).

It should be emphasized that isolated thunderstorms are not expected to be forecast by the CCFP.  Furthermore, in dense traffic regions of the NAS, or near major hub terminals isolated thunderstorms may have a profound impact on NAS operations.  These circumstances are expected to be handled tactically, not strategically.

It is the nature of weather forecasting, especially of the forecasts of thunderstorms, that the skill and reliability of forecasts that range out to 6 hours in advance would be low.  The application of these forecasts to decision-making for traffic flow management is a challenge and is still evolving.

Verification

The Forecast Systems Laboratory, NOAA, Boulder performs a statistical verification of each forecast and compares them with contemporary observations.  The results are available on a public website within 24 hours.  Nominal values of Probability of Detection is 0.3 (out of 1), although values cover a range between 0 and 0.6.

More Information

“products” :  http://www.fly.faa.gov/
verification:  http://www-ad.fsl.noaa.gov/fvb/rtvs/ccfp/index.html
current forecast:  http://cdm.aviationweather.noaa.gov/ccfp/
briefing (“CCFP+” ):  http://cdm.aviationweather.noaa.gov/ccfp/docs/ccfp_brief_files/frame.html
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ATTACHMENT A – 2

Collaborate Convective Forecast Product (CCFP)

Canadian Requirements 

NAV Canada, 4 October 2002

The NAV CANADA Area Control Centre (ACC) Traffic Management Units (TMU’s) and the new NAV CANADA National Air Traffic Flow Management (ATFM) Operations Centre (which could commence operations in 2003) require a thunderstorm forecast chart with continental coverage.

A dedicated convective forecast product for Canadian airspace does not currently exist.  This situation hampers the east-west flow management problem within Canada and the coordination of cross-border US traffic routing through Canada because of the presence of organized thunderstorms in northern US airspace.  While both US and Canadian flow management controllers have a reasonable picture of the current weather in southern Canada, neither has a clear forecast of what is likely to occur in the near term with respect to organized thunderstorms.

NAV CANADA intends to establish a National ATFM Operations Centre in Ottawa, perhaps as early as 2003.  Work that has been done to date in support of this initiative has identified CCFP coverage for the US and southern Canada as a requirement.

Initial thinking suggests that a two-phased approach to extending the US CCFP into Canadian airspace would be appropriate:

1) Phase 1: extend the US product northward over Ontario/Quebec, south of the 49th parallel to deal with high traffic airspace, especially with regard to the re-routing of US aircraft;

2) Phase 2: extend the US product over all domestic airspace south of the 52nd parallel, corresponding with the area to be covered by domestic Reduced Vertical Separation Minima (RVSM) in 2004.

Extension of the CCFP over Canada will provide common situational awareness to FAA and NAV CANADA traffic management personnel.

ATTACHMENT – A3

Convective Collaborative Forecast Product

The Canadian Approach

Aviation and Defence Services

Services de l’aviation et de la défense 

Prepared by

Daniel Chrétien

Ottawa 

7 January 2003

CCFP

Concept of Operations
1- Background
· The CCFP is prepared by the NWS Aviation Weather Center in Kansas City in collaboration with airline meteorologists and meteorologists in ATC facilities.  When the product was launched in the late 1990’s collaboration was through daily conference calls and later Internet chatrooms, but as the product caught on the frequency of issue increased, and the collaborative aspect evolved to the current state where AWC post the draft products on an Internet whiteboard and give an opportunity for other meteorologists to provide online suggestions, which the AWC forecaster may or may not follow.

· Providing a similar convective forecast product to Canadian aviation users has been a priority of NAV CANADA for the past few years.  In November 2000, NAV CANADA provided MSC with a Statement of Work (SOW) for a national convective forecast product issued three times per day.  In May 2001 MSC provided a proposal for a scaled back prototype product for the 2001 summer severe weather season (limited by available resources to southern ON/QB and to one issue per day).  For a variety of reasons, this initiative was not pursued at that time.

· In May 2002, NAV CANADA approached the NWS informally to investigate having the NWS CCFP extend over (part of) Canada.  Following consultation, the NWS/AWC has said that they would respond favorably to a formal NAV CANADA request for an extension of the CCFP over the area of interest to the major carriers (southern Ont. and Que.) on the condition that MSC participate in the co-production of the product.

· NAV CANADA sent a formal request to MSC in August 2002 and clarified the requirements in October. 

2- Goal and authority

The CCFP goal is to provide traffic flow planners with common situational awareness of forecast thunderstorms. It also increases opportunities for forecast input by different meteorologists, airlines dispatchers and other Air Traffic Services units. The product is aimed to reduce delays due to thunderstorm activity, improve aeronautical route co-ordination during thunderstorm events and eliminate the time required for review of thunderstorm forecasts during flight planning duties.  

The National Weather Service (NWS) and the Meteorological Service of Canada (MSC) are the sole authority of the CCFP over the USA and Canadian airspace respectively. 

The MSC meteorologist will focus on the geographical area over Canada.  Initial discussion with the FAA, NWS and NAV CANADA Air Traffic Service personnel suggest that the first step of CCFP in Canada will include the area south of a line from Thunder Bay, Ontario to Quebec City, Quebec. After the 2003 season, Nav Canada will evaluate the need and feasibility to include all Canadian domestic airspace South of the 52nd parallel. That will coincide with the implementation of Reduced Vertical Separation Minima (RVSM) over domestic airspace in 2004.  The exact area may change based on further discussion with the parties identified above.

3- Methodology

3.1- Facts

The NWS forecaster posts a draft chart on the Internet, and others will send comments via chat-session on a white-board and/or text. The NWS forecaster will not respond back to all comments received, i.e. comments received will be incorporated but not responded to directly. 

Facts: 

· The CCFP is produced/updated 12 times a day.

· Each issue has a forecast for T+2hr, T+4hr and T+6hr. 

· The production time are based on the total time spent on the product in the Continental USA (75 minutes) with an additional 30 minutes for the chat session.

3.2 Proposed Methodology of Interaction with the NWS

Three forecasts are produced every 2 hours around the clock. These are 2, 4, 6 hour forecast (snapshots) issued at 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23 UTC. The preliminary forecast packages must be ready to go on or before 15 minutes past the hour in order to allow for a 30 minute collaboration session and 15 minutes of final construction/modification by the AWC-NWS, before issuing the final forecasts at or before the top of the issue hour. This basically means that TOTAL construction time for the 3 initial forecasts can take no more than 75 minutes.  

In a practical sense, only one original forecast is made every two hours, which is the one valid 6 hours from issue time.  For the 2 and 4 hours forecasts, the forecast will be updates on the previous 4 and 6 hour forecasts. 

The Canadian forecaster would have the 3 forecasts ready for a brief interaction, with  the AWC forecaster prior to the chat session, and then, the MSC forecaster will be available through the 30 minutes chat session to discuss any issues over Canada.  

For issues with respect to convection in Canadian airspace the MSC forecaster makes the final decision just as the AWC forecaster makes the final decision over U.S. airspace.

The initial thought from the NWS-AWC, is that MSC should have the T+6 hour forecast ready in time to allow the AWC forecaster enough time to replicate the Canadian forecast on their workstation for inclusion to the initial forecasts delivered in the previous collaboration.  The forecasts will be displayed on the Work in Progress CCFP web site (restricted access to AWC and MSC only) at the top of the first hour of the cycle; then the two forecasters could interact by phone or separate whiteboard session for 5 minutes or so for any melding issues. Both parties (MSC and AWC) probably won't know how well this scenario will work until it is tried, especially if there might be changes required in the 2, 4 hour forecasts over Canada as well.

Regarding the chat software, NWS might be able to allow MSC to post a GIF image of his/her forecasts on the AWC chat web site. Some work will have to be done for MSC to be able to view the tentative U.S. forecasts for any discussion required to mate the forecasts together. 

The process will have to be developed and tested during the implementation period to ensure it will work smoothly.  Production and methodology issues will be resolved during that period. 

4- Training 

Training will be offered in winter (date to be determined) by the NWS in Kansas City to all collaborators of the CCFP. This training session will be the right opportunity to send one MSC meteorologist to the US to be trained on the product. That person will act as a trainer back in Canada to provide the CCFP training to his/her co-workers. 

5 – Informatics (IT) 

Based on the correspondence with the NWS and preliminary talks on this issue, the plan willl be for MSC forecasters to use an internal meteorological drawing tool (Edigraf) to produce the CCFP Images and FTP them to the AWC in Kansas City.  

AWC will redraw the images on their production workstation (NMAP) which will be posted on a specific web site that only NWS and MSC forecaster will have access for viewing before transmission. 

Due to firewall restrictions within the MSC network, an outside Internet Service Provider (ISP) will be needed for the chat session. A simple PC will also be necessary for that part of the production. For a similar operation, MSC’s Pacific & Yukon Region did a setup in the Mountain Weather Service Office for the collaborative turbulence forecast with AWC. The help of the PYR Informatic will be useful during configuration and setup. 

Expected requirements in brief: 

· 1 PC with all the Internet tools necessary for proper chat session

· 1 High speed internet connection 

· 1 Dedicated FTP link to NWS-AWC

· Edigraf configured for the production of images. 

· Maintenance and support for the PC and FTP links. 

6.  Issues

Based on the experience of the Kelowna Collaborative Turbulence product, the informatics (IT) logistical support requirements are minimal and no major complications are expected on the Canadian side. AWC are working on the methodology to efficiently ingest the Canadian product into the web session. 

The process is dependent on reliable Internet access from the independent ISP for the chat session.  If this service does not prove to be reliable, some adjustments to the procedures, with potential cost consequences, may be needed. 

Training will have to be done before the end of February. Plan should be made now to schedule this activity and find a designated trainer to be sent out in Kansas City in the late January – early February timeframe. 
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CCFP Forecast example from AWC Web Site
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