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The REP 
• Purpose:  Provide overarching guidance and strategic direction to 

facilitate the identification, selection, prioritization, and effective 
management of applied aviation weather research  

• Scope:  Foundational guidance for the AWRP and its aviation 
weather research partners during the planning and execution of 
focused, annual research projects.  

• Goal:  Connect evolving end-user, NAS Enterprise Architecture 
(EA), and NextGen Segment Implementation Plan requirements to a 
viable research strategy 
 Describe, when possible, specific deliverables, or incrementally 

improving line of deliverables that have line of sight connectivity to 
NextGen goals     



Progress To Date  

• REP project kicked off Dec 2011 

 REP Template & Instructions completed 1/27/12 

• C&V REP completed 4/30/12 

• TURB REP completed 8/8/12 

• CS REP completed 12/12/12 

• IFI REP completed 3/13/13 

• Winter Wx  will be complete 11/1/2013 



Unfunded Future REPs 

• 2015 Space Weather 
• 2016 Weather Uncertainty 
• 2017 Revisions (C&V, TURB, CS, IFI) 

 



Strategic Planning Teams 
• Strategic Planning Teams (SPT) comprised of NAS 

stakeholders 
• Voluntary, NAS-wide SPT participation resulted in: 

 Broad-based buy-in to REP  
 Shared NAS R&D priorities  
 NAS community buy-in to current weather capability state and 

identification of the gaps needing to be closed for NSIP far-term 
 NAS stakeholder interests and concerns drove planning priorities 

and identification of critical issues  

 
 



SPT Members 



SPT Members (cont) 



SPT Members (cont) 



Prioritization Methodology 
• Initial “rack & stack” based on: 

 High Operational Impact 
 Scientific Feasibility 
 Low-hanging Fruit 
 Most Bang for the Buck 

• Final priorities set based on SPT collaborative input  
• Fit NexGen directives and structures  



• SLD and HIWC Nowcast 
 Use NEXRAD dual-polarization Doppler radar to obtain structural 

icing intensity and super-cooled liquid droplet (SLD) content 
 Verify accuracy of IFI analyses and forecasts using dual-pol and 

new aircraft sensor observations  
 Investigate the improvement of freezing rain/drizzle detection by 

ASOS and AWOS. 
 Bring to CONUS operations the Alaska 4-D IFI analysis and 

forecast products. 
 Develop a NOWCAST product for High Ice Water Content 

(HIWC) ice crystal detection. 
 Support continued multi-phased array radar (MPAR) research  

 

IFI Research Priorities 



IFI Challenges 

• Accurate high resolution IFI products 
• Frequently updated IFI intensity 
• Effective commutation to users, emphasizing 

DSTs, cockpit displays, and commercial Air 
Operations Center (AOC) operations 

• Developing improved HITL and HOTL forecaster 
value to IFI 
 



IFI Challenges (cont’d) 

• Using results from the uncertainty study conducted in Phase Two, 
develop the first probabilistic 4-D IFI analyses and forecasts. 

• Provide 4-D forecast information in the near term (0-2 hours) for 
LWC, MVD, and temperature for feeding into a DST which 
converts these atmospheric quantities into ice accretion rates 
and impact levels for specific airframe categories.  

• Develop formatters to automate production of IFI SIGMETs and 
AIRMETs if text is still required. 

• Develop formatters to automate SIGMETs for IFI over oceanic 
routes from gridded IFI forecasts, if still required. 

 



Winter Weather (WW) 
Research Priorities 

• Increase the capability to: 
 Have WW with high spatial and temporal resolution 
 Provide quality WW to more locations (good for GA) 
 Insert observed and short term information into DSTs 

(such as HOTs) 
 Airports to have access to short term accumulation 

forecasts 
 FSS and pilots to have access to digital WW 

information and be trained in their use 
 



WW Research Priorities (Cont’d) 

• Improved accuracy of WW type and intensity of 
precipitation detection and analysis 

• Improved accuracy of WW type and intensity 
precipitation analysis and near term forecasts using 
Dual-Pol and short term forecasts 

• Expansion of WW type and intensity of precipitation to 
more locations using automated gridded  techniques 
such as the NWS National Digital Forecast Database 
 



Overarching REP Challenges 
 Determination of best practices for expression of 

uncertainty in analyses and forecasts.  
 Determining role/value of HITL and HOTL techniques 

in improving accuracy of automated forecasts. 
 Use of satellite observation techniques to improve the 

quality of global gridded analyses and forecasts. 
 Improving the accuracy of oceanic analyses and 

forecast techniques; automating inclusion of gridded 
information in WAFS significant weather charts  
consistently and deriving text SIGMETs if still required 
by international agreement. 

 



REP Lessons Learned 
• 3 REPs per year is about the limit of output 

 Work went smoothly and all REPs delivered on time/budget 
 SPT volunteers were amenable to time commitment 

• Capturing complex evolutionary concepts in a 
reasonably short document readable by non-technical 
users was a challenge; abundant use of appendices 

• Process added to scope REP content and boundaries  
ahead of SPT formation and development 
 Pre-REP development report called the NAS Impact 

Assessment (NIA) summarizes operational impact  
 The NextGen Alignment Assessment (NAA) details alignment of 

improvements to NSIP OIs, the NAS EA, and various roadmaps 



REP Next Steps 
• REPs are now being used as foundational guidance for 

R&D project planning; management emphasis ensures 
R&D project plans align to their REP  

• SPT participation has become an increasingly popular  
mechanism for stake holder involvement and input to 
R&D selection/prioritization 

• Additional REPs planned through 2015 
 Terminal Wind REP kicked off with SPT formation on Oct 9 
 Numerical Modeling REP scheduled to kick-off  Dec 2013 
 Quality Assessment REP will begin May 2014 

 



Final Comments 

• The REP process brings a broad cross-section 
of the aviation community together on SPTs to 
help set R&D priorities...from researchers to 
ATM to pilots to forecasters 

• Each topic holistic: 
 History, Catalogued, Big picture, Manage buy-in, 

manage FCST uncertainty, communicate results 
• Identify challenges (elephants in the room), 

policy, ICAO, conversion from legacy systems 
 
 



Why I think the REP Process is an 
Excellent Approach to AvWX 

• The historical way to gain scientifically in 
Aviation Meteorology is through one-shot 
committees, NRC reports, etc. 

• REP and the AWD has found an ongoing 
process close to science, the user, and NextGen 
to allow a broad and rigorous approach that has 
lasting legs, not here today, gone tomorrow 

• It is NOT AD-HOC, but a very orderly process 
that has a very promising future  for the NextGen 
and broader AvWX community needs. 



Questions/Comments? 
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