
Ensemble Uses/Performance/Needs 
at the Aviation Weather Center

Rob Hepper, Techniques Development Meteorologist







AWC Aviation Weather Testbed (AWT)

2022 DAS Hybrid Experiment



Global Ensembles
● International Civil Aviation Organization (ICAO) requirement 

for World Area Forecast Centers (WAFCs; Washington and 
London) to produce global probabilistic guidance for in-flight 
icing, turbulence, and convection by 2027

● Ensemble Prediction of Oceanic Convective Hazards 
(EPOCH) operational on WCOSS2 June 2023
○ Calibrated probabilities, driven by GEFS/GEPS

● GEFS driven probabilistic icing and turbulence in 
development

● Eventually blend WAFC Washington and WAFC London 
probabilistic guidance to create consistent World Area 
Forecast System (WAFS) probabilistic guidance

● For more detail: 
○ Alex Korner poster - Global, Probabilistic Guidance for 

Convection, Turbulence, and In-Flight Icing



Winter Weather Dashboard
● Decision support for FAA air traffic managers and 

operational meteorologists to coordinate long range 
strategic winter weather planning

● Convey impacts due to potential snowfall accumulation, 
freezing rain accumulation, or visibility restrictions

● Current operational version driven by SREF input

● New version utilizing GEFS input in development as part of 
AviationWeather.gov upgrade 



Winter Weather Dashboard - GEFS Challenges
● SREF individual member GEMPAK grids used as input to 

current operational dashboard 
○ Provide explicit snow and freezing rain 

accumulations 

● GEFSv12 individual member output does not include 
explicit winter precip accumulations

● Requires complex algorithms to produce accumulations 
of snow and freezing rain for new GEFS dashboard
○ Total precip
○ Percent frozen precip
○ Categorical precip types
○ Not ideal!

● Big thumbs up from AWC on explicit winter precip 
accumulations in GEFSv13



Regional Ensemble Aviation Hazard Needs
Icing & Turbulence
● Forecast Icing Potential (FIP) and Graphical Turbulence 

Guidance (GTG) products currently post process solely 
from deterministic regional models (RAP)

● Projects underway to merge FIP and GTG into UPP for 
RRFS

● Opportunity to produce regional ensemble guidance for 
icing and turbulence in RRFS ensemble?
○ Resource challenges

Ceiling & Visibility
● AWC C&V forecasters generally prefer guidance from the 

Localized Aviation MOS Program (LAMP) over that of HREF
○ HREF members not originally developed with C&V in 

mind
○ HREF probabilistic thresholds don’t align with flight 

category thresholds



Extended Convective Forecast Product (ECFP)
● Highlight high confidence (>30%) areas of 

convective probability for extended range 
traffic flow management planning

● Operational ECFP driven by SPC SREF 
calibrated thunder probabilities

● 2021 AWT/HWT collaboration to test 
prototype GEFS calibrated thunder based 
ECFP

● SREF calibrated thunder very diurnally 
driven

● GEFS a significant improvement



Traffic Flow Management (TFM) Convective Forecast (TCF)
● High confidence graphical representation 

of forecasted convection

● Produced every 2 hours with at 4-, 6-, and 
8-hr forecast lead times, depicting areas of 
sparse (25%), medium (40%), or solid line 
(75%) convective coverage for specific 
echo top heights

● Forecaster produced March-October, 
automated November-February

● Authoritative source of convective weather 
forecast information for Traffic Flow 
Management strategic planning for FAA 
and airlines



● AWC TCF forecasters heavily utilize HREF ensemble guidance in 
forecast creation
○ Particularly SPC calibrated thunder probabilities 

● Forecasters (both AWC and CWSU) well tuned to behavior of 
individual HREF members

● RRFS single core ensemble a large paradigm shift for operations
○ Feedback from AWT experiments involving RRFS includes 

large amount of uncertainty from operational participants 
○ Socialization is key!

Traffic Flow Management (TFM) Convective Forecast (TCF)



AWT Summer Experiment 2022 - WoFS
● First testbed evaluation of Warn on Forecast 

System focused on aviation

● WoFS has potential to add significant value to 
aviation convective TFM
○ Shorter TCF lead times (4-6 hrs)
○ AWC/CWSU IDSS 

● Additional WoFS domains would greatly increase 
utility for aviation

● Increase “agility” of TFM process to utilize rapidly 
updating probabilistic guidance



AWC Final 19z 4-hr forecast

AWT Exp 21z 2-hr forecast

WoFS
Domain



AWC Ensemble Takeaways/Recommendations
● High resolution ensembles 

○ Continued collaborative feedback process with NOAA Testbeds
○ Assess timing for beginning socialization in operations
○ Scope feasibility of regional scale probabilistic guidance for 

in-flight icing and turbulence
● Continued development of post processed probabilistic calibrated 

guidance products

● Jack Lind - Evaluating User-Understanding of Probabilistic Information 
at the 2023 AWT Experiment (Wednesday, Session 6b)


