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Overview

• Application of ensemble forecast data interwoven into tropical cyclone forecasting 
at JTWC, particularly the following processes:

• Predicting genesis (two-week outlooks)
• Establishing forecast philosophies
• Forecasting track
• Forecasting intensity
• Expressing uncertainty

• There are several challenges, gaps and opportunities related to the use of 
ensembles for tropical forecasting at JTWC
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Predicting Genesis

• TC formation predicted in Two-week TC Formation Outlooks (for DoD customers) and 
ABPW/ABIO Significant Tropical Weather Advisories (24-hour timeframe)

• Forecasters rely on ensemble model output to determine key properties of Potential 
Formation Areas in two-week outlook:

• Location and size
• Development timeframe
• Formation probability

• Data from NCEP and ECMWF particularly crucial – raw data and derived products
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Establishing Forecast Philosophies

• Internal aid for forecast team
• Generated during invest 

(development) stage – updated 
when key factors change

• Sets track, intensity, wind radii 
structure forecast philosophy

• Incorporates deterministic and 
probabilistic guidance to 
capture forecast track / intensity 
uncertainty

• Bounds track and intensity 
(including peak intensity)

• Identifies rapid intensification 
(RI) regions (if applicable) 
leveraging ensemble 
probabilities and suite of reliable 
deterministic intensity guidance   
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• Use of ensemble data for track forecasting primarily via processing and application of TC 
vortex trackers (rather than fields)

• Primary uses of ensemble TC track forecast data:
• Support forecast philosophy and modifications (identify the right time to make changes)
• Add skill to multi-model consensus via ensemble means (GEFS, EC-EPS, MOGREPS)
• Provide context for “corresponding” deterministic tracker (e.g., GFS relative to GEFS)

• Suite of products available to forecasters: EC-EPS, GEFS, ACCESS-GE, MOGREPS, 
GALWEM-GE; adapted code developed by NRL COAMPS-TC team

Forecasting Track
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• COAMPS-TC 11-member ensemble operational (FNMOC) in 2020
• Up to two systems (runs) per cycle; slots allocated for NHC / CPHC systems if JTWC 

does not request
• Very useful for framing predicting intensity trends – particularly development and 

timing of possible rapid intensification (RI) – and intensity levels

Forecasting Intensity

• 02W 2023 (Mawar): Consistent RI and strong Typhoon / Super Typhoon signals prior to 
passage near Guam on 24 May

• Supported 95 kt peak on first forecast (above intensity consensus)
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• Written forecast discussions (Prognostic Reasoning Messages include 
characterization of confidence (low, medium, high)

• Typically based on consensus models – ensembles provide additional support

Expressing Uncertainty

• Direct customer support
• Ensembles highlighted during phone calls / chats with individual customers

•  Primarily refer to ensemble track forecast guidance
• Less and lower accuracy guidance for intensity and structure
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• Challenges:
• Under-dispersive & un-calibrated solutions
• Differences in probabilities, e.g., 20% chance of “event” in one ensemble 

solution vs 80% in another
• Inconsistency with official guidance

• Gaps:
• Lack of skillful high-resolution ensembles to predict TC intensity and structure 

change (to complement COAMPS-TC ensemble)

• Opportunities:
• Characterizing forecast uncertainty using ensemble forecasts

• International TC warning centers beginning to use ensembles to construct 
area of track forecast uncertainty

• Ensemble forecast data could be used to frame range of potential 
intensities in forecast products - need skillful, high-resolution ensembles

Challenges and Opportunities
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Mahalo!


