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Tropical Cyclone Rapid Intensity Program
ONR Department Research Initiative

•ONR Tropical Cyclone Rapid Intensity (TCRI) Program is focused on 
identifying key processes and predictability barriers governing the 
rapid intensification (RI) of tropical cyclones (TCs).   Focus on:

- Onset of RI
- Boundary layer and cloud microphysics processes

•Make use of high-resolution models, LES, data assimilation systems
• Improve models including Navy’s COAMPS-TC and products 
•Close collaboration with NOAA  APHEX (2020-2022) & NASA CPEX

Jon Moskaitis (NRL)

Rapid Intensification is an increase in max. sustained winds of at least 30 kts/24h

Hydrometeors transition from water to ice as the 
P-3 flies through and above the freezing level.

Cloud Imaging Probe Microphysics

P-3 Tail Doppler Radar (Earl)

2-km Winds

Jason Dunion (NOAA/HRD)



• Conducted in close collaboration with NOAA APHEX 
• Added flight modules:  Microphysics spiral, FLAIMS (vortex alignment), gravity 

wave etc.
• Deployed > 480 additional dropsondes and 144 AXBTs in support of TCRI (and 

APHEX) objectives

Tropical Cyclone Rapid Intensity Program
2022 Experiment

2021 ONR dropsondes / 
NRL AXBTs deployed:

• Fred:  6 / 0
• Grace: 84 /11
• Henri: 17 / 20
• Ida: 66 / 26
• Larry: 1 / 8
• Sam: 83 / 36
• Total: 257 / 101

2022 ONR dropsondes 
(approximate, not final):

• Earl:  84 
• Fiona: 76
• Ian: 52 
• Julia: 5 
• Lisa 12
• Total: 229* / 43*
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Gravity Wave Module Microphysics Spiral Module

Earl: 20220901H1

Earl: 20220830H1Earl: 20220906H1
FLAIMS (VAM) Module

Earl: 20220907I1

Tropical Cyclone Rapid Intensity Program
2021 and 2022 Experiments



Microphysics Observations
ONR TCRI Microphysics Observations

Michael Bell, Alex DesRosiers, and Chelsea Nam (Colorado State Univ.)
ONR TCRI Team and NOAA APHEX Team

Hurricane Ida P3 track 
microphysical spiral 

29 August 2021 

Hydrometeors transition 
from water to ice • Motivation:  Lack of observations of cloud microphysics in TCs

• Methods:  New microphysics obs (NOAA P3s)
• Preliminary Findings:

• Sample size and habit distribution near -2 C
• Numerous spherical particles below 0.2 mm (supercooled drops?)
• High concentrations of pristine ice (plates, dendrites) and possible 

rimed ice (irregular) near 1 mm
• Graupel and aggregates dominate distribution > 1 mm
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• Continue to work closely with HRD and NOAA APHEX

• Additional TCRI dropsondes will be available

• Continue to focus on:

- Intensification (including RI, onset of RI)

- Boundary layer and microphysics processes

- Sheared storms that undergo intensification and RI

Tropical Cyclone Rapid Intensity Program
Plans


