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Executive Summary

The CDM Steering Group (CSG) tasked The Weather Evaluation Team (WET) to develop a concept of operations for the Operational Bridging (OB) and Aviation Weather Statement.  This document responds to that task.

OB is a set of weather forecasting processes, meteorologist/Traffic Flow Management (TFM) decision maker engagement protocols and communications tools. The AWS is an event-driven text and graphic forecast. It is intended to update TFM planners on adverse weather which cross thresholds that have been determined to be critical to Air Traffic Management (ATM) decisions.  The specific goal of OB and the AWS is to provide ATM decision makers with timely delivery of high confidence, high relevance aviation weather constraint forecasts, including those which predict that an anticipated constraint will NOT materialize or an active constraint will terminate sooner than expected. OB and the AWS will focus on the impacts of certain weather hazards to strategic NAS planning. This will allow ATM decision makers to more effectively adjust, initiate, amend or terminate planned or active TFM initiatives, and result in more efficient use of available airspace. Results of various and limited demonstrations since 2011 have found the AWS to be effective for these strategic planning tasks

The WET recommends the OB process and the AWS as a needed evolution of the Collaborative Convective Forecast Product (CCFP). Like the CCFP, the AWS will be a collaborated forecast between Government and Industry meteorologists, with the collaboration led by the National Weather Service. Assuming OB and the AWS replace the CCFP, existing personnel positions that produce the CCFP today will be used to perform OB and produce the AWS in the future, at no additional cost to the system. If a routine, scheduled convective product is still required to be integrated into the Traffic Situational Display (TSD) as is the case with CCFP today, an automated capability will need to be developed. AWSs will be generated, revised, corrected and cancelled as conditions warrant.   AWSs will be produced and disseminated on standard NWS operational systems. It is envisioned when an AWS is issued, the Traffic Flow Management System (TFMS) will send an alert to CDM stakeholders indicating that. Stakeholders will then go to their systems to obtain these weather forecast updates. 

It is important to note that the OB process will be used to produce an AWS for more than convective weather.  In fact, AWSs will be produced for low ceilings and visibility, winds, precipitation types and amounts, as well as any meteorological phenomena that have the potential to impact terminal or en-route capacity in the NAS.

A key objective of the FAA’s destination 2025 is Delivering Aviation Access through Innovation, and more specifically maintaining system capacity, performance and predictability during adverse weather. This proposal supports the Destination 2025 goal of identifying and implementing procedures and technology to improve current and predictive weather information and reduce weather delays.  The WET believes implementation of OB and the AWS can be completed for the entire NAS by 2016.  

The WET acknowledges the current CSG task to review requirements for the CCFP and make recommendations for improvement. If the CSG agrees that OB and the AWS can be implemented in 2016, the WET believes that event to meet the intent of the CSG’s CCFP task.   

The WET will continue to look at CCFP process and procedural improvements that lead to “no cost” changes for convective seasons 2014/15 and report to the CSG by December 31, 2013.  
OB/AWS Background

Perhaps one of the biggest reasons why the WET is passionate about moving forward with doing OB and the AWS is that the CDM community finds itself in a similar position they were in 13 years ago when CCFP first started. And at the same time, the Meteorology community can provide much more detailed forecast information that is connected to important TFM decisions.  The driving force 13 years ago was various, often differing convective forecasts from CDM stakeholders made it very difficult for the TFM community to build a plan for the NAS.  CCFP in essence, became what the Next Generation Air Transportation System (NextGen) calls the Single Authoritative Source (SAS) for weather into future plans for the NAS.  Since the inception of CCFP, science and technology advances have introduced new high-resolution deterministic convective forecasts such as the Corridor Integrated Weather Forecast (CIWS) and the Consolidated Storm Prediction for Aviation (COSPA). In addition, Ensemble Weather Models now are providing reliable probabilistic forecasts of convection.  These multiple products often provide differing forecasts and have once again made it difficult at times for TFM planners to agree on a plan for the NAS.

The CDM community and the WET have been aggressive taking advantages of these advances in weather capabilities.  For example, when CIWS was integrated into the TSD and made available for all CDM stakeholders, a CSG decision was made to change CCFP 2, 4, 6 hour forecasts to 4, 6, 8 hour forecasts and to use the 2 hour CIWS output as the agreed upon forecast for which to develop TFM plans.  

NextGen plans call for the use of probabilistic weather information for strategic planning.  The meteorological community is providing this information today and the WET believes the TFM community is positioned to begin exploiting this information.  With the introduction of reliable probabilistic convective weather information, TFM planners are able to build a plan for the day that is based on the most likely weather scenario, as well as alternative plans to account for other potential weather scenarios.  This capability is critical for TFM planners to exploit new Decision Support Tools on the horizon, such as the Collaborative Trajectory Options Program (CTOP).  The OB process works well with the range of probabilistic information in that as the day and convective events unfold and become more certain (deterministic), the meteorology community will articulate these updates to TFM planners via the AWS.  Since a range of  scenarios have been planned for by the TFM community, as the weather unfolds there should be little, if any surprises with respect to necessary changes to the daily plan.   The WET believes this dynamic forecast process and output is the evolution of the current CCFP.

Other motivators include additional NextGen weather-related themes of the Single Authoritative Source (SAS) and Human-Over-The-Loop (HOTL) (of the forecast process) as the WET believes we are proactively addressing these issues today.
OB Demonstrations

The WET has refined the Operational Bridging (OB) concept by incorporating suggestions and addressing issues based on user feedback collected during demonstrations conducted in 2011, 2012, and 2013.  Below is a summary of the demonstrations to date.

In March of 2011, the CDM WET conducted a tabletop demonstration of the Operational Bridging (OB) concept.  During this demonstration, WET briefed aviation stakeholders (FAA and industry personnel) on a series of convective weather scenarios in N90 airspace through a “tabletop” OB demonstration.  OB activities were integrated into the scenario utilizing mock Aviation Weather Statements to show a proof of concept.  Following the tabletop demonstration, survey questions aimed at gaining key qualitative insight into the operational usability of the product were provided to participants.  Approximately 85-90 surveys were completed with the vast majority of respondents stating that with OB and the AWS there was better information, increased awareness and an improved decision making process for the scenario.  Based on this feedback, the WET initiated planning for a more comprehensive demonstration.

The OB concept was implemented in an operational setting on a limited schedule for the New York Metroplex area during the 2012 summer season.  This formal demonstration was conducted to identify operational suitability and usability issues associated with the use of the OB process and the AWS as a forecast input to the strategic TFM decision-making process.  Questionnaires, interviews and on-sight observations were used to collect suitability data.  Overall, the OB process and the AWS was rated favorably by user and provided sufficient support for strategic planning during convective weather events. The AWS was found to be effective in highlighting small spatial scale events with potentially high impacts and also provided additional trend information to users.  Users suggested areas of improvement for the process as well as the need for improved consistency between product issuance.  Decision support results indicated both the OB process and the AWS were considered sufficient for planning in the 0-2 hour and 2-4 hour time horizons, specifically supporting group situation awareness and Ground Delay Program (GDP) timing.  Issues identified were addressed and resolved prior to the 2013 convective season.  

The OB concept was implemented on June 1st for the 2013 convective season.  While the geographic domain remained similar to previous years (NY Metroplex), the availability of the OB process and AWSs was expanded to six days a week.  To date, the 2013 OB process has produced 103 statements.  While a formal assessment was not conducted during the 2013 season, user feedback has been solicited throughout the summer.  A full analysis of user feedback is not complete at this time; however, an initial review indicates the AWS was well received and alerted planners to oncoming convection.  As the summer progressed, industry collaboration increased and formatting became more standardized.  A complete analysis of feedback collected during the 2013 convective season is underway.
Operations Concept 

AWS production

The end state vision of OB and the AWS is for a 24/7 all hazards meteorological collaboration focused on the impacts of the various weather systems. A forecast desk will be staffed and maintained at the ATCSCC by the NWS Aviation Weather Center (AWC). Much like the current CCFP, AWC will be responsible for facilitating the meteorological collaboration, editing the preliminary and final versions of the AWS, and disseminating the AWS. While AWC facilitates the meteorological collaboration, any CDM participant may initiate collaboration, or AWS.  These (5) positions will be attained from the current CCFP desk at the AWC.  

Unlike CCFP, OB/AWS will be a continually collaborated process, and AWS production and issuance will be event driven, rather than scheduled. Collaboration will be open to airline industry meteorologists, or the meteorological service provider supporting an airline. NWS Center Weather Unit meteorologists, including the National Aviation Meteorologist at the FAA ATCSCC, and aviation forecasters at key NWS Weather Forecast Offices will participate in the collaboration. Since the AWS will not be issued on a regular schedule, each meteorological organization will be responsible for notifying the TFM decision makers they support of AWS dissemination and content. 

In the OB/AWS collaboration process, any collaborator may initiate a discussion or recommendation for AWS creation. The collaboration will be conducted using the NWSChat on-line chat system. This system requires no software application, other than an internet connection and web browser. There is no cost investment to any user. NWSChat is an operational collaboration chat tool owned and maintained by NWS. A special chat room will be established for registered users to collaborate on OB and AWS production. This chat room can also serve as an archive of the collaboration. Collaborators who miss a conversation, or come on line at a later time can reference the chat room archive and see the collaboration that led to a specific AWS. 

The continual-dialog meteorological collaboration will focus on specific weather hazards which impact safe and efficient flight as well as the strategic planning for the NAS. These hazards include convection, ceiling and visibility, winds (surface and aloft), precipitation (type and amount), turbulence, and icing. The time scale of concern will be somewhat determined by the weather system. Discussion of synoptic winter storms may focus several days in advance, while convection may focus on the next few hours. This output of this collaboration will be consistent with NWS products and forecasts across the NAS. 

When a collaborator becomes concerned about any weather hazard, it will be discussed in the NWSChat OB/AWS chat room. The collaboration will center on timing, intensity, confidence and the impact to TFM planning. When consensus is reached that the threshold or criteria of a weather hazard, (or group of hazards combined) will be exceeded, the collaboration will turn to producing the AWS. 

The AWS serves several needs. First and foremost it is the formal output from the meteorological community (i.e. Meteorologists) to the TFM community (i.e. TMU, ATC, Dispatcher, etc.). In this capacity the AWS informs the TFM community that a hazard with a specific impact to TFM strategic planning has been identified, discussed, and agreed to by the meteorologists (government and industry) who have participated in the collaboration. It is expected that the TFM community then collaborates on a NAS strategy to address the threats in the AWS. Secondly, the AWS acts as record of the collaboration for meteorological contributors who were not available to or did not participate in the collaboration. This allows others to see what the weather community communicated to TFM. For details on the reasoning, one can go the collaboration chatroom and view the archived discussions and contributions from meteorologists. The graphic below is a conceptual flow diagram of the OB/AWS process. 
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As mentioned previously, the AWS is an event based forecast of which the personnel resources to produce it will come from the existing CCFP desk that the AWC maintains.  This means that if we decide to implement OB and the AWS Concept, there are no personnel resources to continue producing the CCFP.  TFM planners may still require a scheduled product to be viewed on the TSD and to fill the void of CCFP which is updated every two hours in sync with the Strategic Planning Call.  If a scheduled product is required, the WET believes that can be automated and integrated into the TSD.  The Extended Convective Forecast Product (ECFP) output is automated today and can be configured for hourly and or two-hourly forecasts. Another potential option is COSPA as there are plans to operationalize COSPA within the NextGen Weather Program.  This could be integrated into the TSD in a similar way that CIWS is today.   

The WET believes the OB/AWS Concept and a scheduled product replacement of CCFP in the TSD (if needed) can be accomplished by 2016.  

Dissemination

As mentioned earlier, the AWS will be produced collaboratively through the NWSChat collaboration webpage. The AWS desk will facilitate this collaboration; however any collaborator may initiate a collaboration discussion and suggest an AWS be created. When it is determined through collaboration that an AWS is warranted, with input and guidance from collaborators, the AWS desk will create a preliminary AWS. The preliminary AWS text and graphic will be available on specific website established for CDM collaborates only. A brief discussion on necessary edits and agreement on a final AWS will occur via the NWSChat website, and the AWS desk will issue the final AWS. 

The AWS will be issued as a graphic and alphanumeric text. It is intended that graphic and text be used together for all users to achieve the most complete and consistent understanding of the weather and NAS impacts. However, to reach the most users, and to be easily disseminated, both the text and graphic can each can be used independently. The text, while intended to brief, will likely contain details that the graphic cannot. The text portion will be disseminated through operational NWS dissemination systems (Telecommunications Operations Center, NWS Telecommunications Gateway, NOAA Weather Wire, ADDS, etc.), the same as other NWS operational text products (AIRMETs, SIGMETs, TAFs, etc.) and will include a header with pertinent geographical information. The text and graphic will be displayed on the Aviation Digital Data System (ADDS) and www.aviationweather.gov websites, and the TFM weather Portal.  

There is no need for TFMs to disseminate the AWS.  Having said, the WET recommends that TFMS provides stakeholders an alert that an AWS has been issued. Stakeholders will then know to look for the updated weather information in their systems. 

The figure below is an example of an AWS graphic and text. Note: This is not the final vision for the AWS; WET is still evaluating user feedback to determine exactly what is needed in the graphic and text.
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Use/application
The basic tenets of OB are continuous meteorological collaboration combined with event-driven forecast issuance focused on high impacts to the NAS.  OB is a set of focused weather forecast processes, predefined engagement protocols between meteorologist and TFM decision maker and effective communications methods and tools. .It is also recognized that all weather hazards (not just convection) need to be addressed for strategic NAS planning. The overarching goal of OB is the accelerated transition of aviation weather constraint forecasts from probabilistic to near-deterministic, providing a SAS and common operational picture of weather to enable TFM decision makers to more effectively devise and refine ATM strategies.

Un-resolved Issues Requiring CSG attention and/or support

With AWS being an unscheduled, event-based forecast, does a regularly scheduled product need to replace the current CCFP on the TSD?  If so, could that be automated like ECFP or COSPA?  This would require some programming changes within TFMS and possible development cost of an automated product (ECFP) from the NWS

The initial WET vision of OB and the AWS was to treat the AWS as an ATCSCC Advisory.  Being both a graphic and text product, this became problematic for the TFMS to disseminate.  The WET agreed that TFMS does not have to disseminate the AWS but since the AWS is event based, it would be good for TFMS to alert that an AWS has been issued, similar to how TFMS announces hotline activation. This type of alert structure will make sure CDM users refer back to their normal sources of weather information to obtain updates.  This would require some programming effort within TFMS

The WET needs to work with TFM planners to determine standard thresholds (requirements) that would trigger the need for an AWS to be generated 

The WET needs to work with TFM planners to standardize the format of the AWS graphic and text.  

