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• Rapid intensification (RI) events — focus of this talk
• Particularly problematic immediately following genesis

• TC genesis
• Formation probability, timing, and location are all important for anticipating impacts
• Impacts shortly after TC formation can have short lead time and low awareness

• Communication of forecast uncertainty and spatial distribution of impacts
• Many customers focus on the storm center and deterministic numbers (e.g., distance of 

closest approach)
• Primary forecast products (e.g., “danger area”) utilize symmetric error distribution
• Communication of uncertainty is still often done through text products, which are 

absorbed by customers with poor efficiency

Significant TC Forecast Challenges
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New rapid intensification (RI) aids
from NRL and research partners

• RIPA – similar to SHIPS-RII
• FRIA – Forest-based Rapid Intensification Aid
• RIDE – similar to DTOPS
• CHR4 – deterministic RI from CHIPS ensemble
• CTR1 – deterministic RI from COAMPS-TC 

             ensemble

• Skillful primarily at lead times < 48 hours
• Dynamical models become more skillful beyond 48 hours

New Tools for Addressing RI

Peirce Scores for various RI thresholds 
(2021 season)

Image from the Naval Research Laboratory
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New Tools for Addressing RI

• Evaluating new intensity 
consensus (ICNE) that integrates 
RI aids when RI is possible

• Probabilistic forecasts are 
converted to deterministic using 
the most likely RI threshold (e.g., 
45 kt / 36 hours) 

• Reduced negative bias relative to 
regular consensus (ICNC) during 
cases when RI is forecast

Image from the Naval Research Laboratory

ICNE vs ICNC error+bias 2020-2021
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COAMPS-TC Ensemble
• 4 km grid spacing
• Ocean-coupled (1D column)
• 21 members
• TC structure perturbations 

(when bogusing)

New Tools for Addressing RI

Control Member

Image from the Naval Research Laboratory
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RI Success Stories in 2022 using New Aids

• New RI guidance tools doing a good job catching a lot of RI events

• Can even correctly overshoot HWRF, typically an aggressive model 
in WPAC

Typhoon Malakas
55 kt / 42 hours

Typhoon Muifa
60 kt / 42 hours
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Some Cases Remain Challenging

• Remains very difficult to anticipate extreme RI rates

• Timing can be as important as magnitude

Typhoon Hinnamnor
75 kt / 30 hours

Typhoon Noru
90 kt / 24 hours
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Some Cases Remain Challenging

• Many extreme RI events are preceded by the formation of a compact 
inner core shortly after genesis

• Hinnamnor and Noru both had RMW < 10-15 km at start of RI

• So did Super Typhoon Chanthu (19W) in 2021, the most extreme RI case of that season

Typhoon Hinnamnor
75 kt / 30 hours

Typhoon Noru
90 kt / 24 hours

AMSR-2 89H GPM 89H
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COAMPS-TC Ensemble: Uniquely Useful

Image courtesy of the Naval Research Laboratory

Typhoon Hinnamnor
75 kt / 30 hours

COAMPS-TC
Ensemble
init. time

• COAMPS-TC ensemble is providing valuable, 
probabilistic guidance on RI likelihood *and* timing

• For Hinnamnor at 55 kt, risk of immediate RI (vs. 
24-hour delayed) is captured
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COAMPS-TC Ensemble: Uniquely Useful

Image courtesy of the Naval Research Laboratory

Typhoon Noru
90 kt / 24 hours

COAMPS-TC
Ensemble
init. time

• COAMPS-TC ensemble is providing valuable, 
probabilistic guidance on RI likelihood and timing

• Noru double RI risk captured well in advance
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JTWC R&D Priorities

Priority Need

1
TC Intensity 

Change

Basin-specific (WESTPAC, SHEM, NIO, SIO, and SWPAC) probabilistic and deterministic forecast 
guidance for TC intensity change, particularly the onset, duration, and magnitude of rapid intensity 
change events (including ERC, over-water weakening, etc.) at 2-3 day lead times.  

2
TC Genesis 
Timing and 

Forecast

Guidance to improve the forecasting of TC genesis timing and the subsequent track, intensity and 
structure of pre-genesis tropical disturbances out to two week lead-times, that exhibits a high 
probability of detection and a low false alarm rate.  Techniques to diagnose and predict the 
formation of TCs via transition of non-classical disturbances (e.g. monsoon depressions, 
sub-tropical, hybrids, etc).

3
Data 

Exploitation

Techniques, products, or sources that improve the utility and exploitation of microwave satellite, 
ocean surface wind vectors, and radar data for fixing (center, intensity, radii)  TCs, or for diagnosing 
RI, ETT, ERC, etc.  (e.g., develop a “Dvorak-like” technique using microwave imagery).  Leverage 
machine learning methods to maximize automation, and ensure rapid integration into visualization 
system. 

4
TC Structure 
Specification

Basin-specific (WESTPAC, SHEM,  NIO, SIO, and SWPAC) probabilistic and deterministic guidance 
for the specification (analysis and forecast) of key TC structure variables, including the production 
of 34-, 50- and 64- knot wind radii and a dynamic (situational) confidence-based swath of potential 
34-kt wind impacts

5
TC Track 

Improvement

Model and DA enhancements or guidance to improve TC track forecast skill and the conveyance of 
probabilistic track uncertainty.  Includes development of guidance-on-guidance to identify and 
reduce forecast error outliers resulting from large speed (e.g., accelerating recurvers) and 
directional (e.g., loops) errors, or from specific forecast problems such as upper-level trough 
interaction, near/over-land, elevated terrain, and extratropical transition.


