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* ONR Tropical Cyclone Rapid Intensity (TCRI) Program is focused on s g o L0000 200800UTC
identifying key processes and predictability barriers governing the rpde T U 4 4
rapid intensification (RI) of tropical cyclones (TCs). Focus on: A

- Onset of R

100

- 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
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A 2022 Experiment

« 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

2021 ONR dropsondes / 2022 ONR dropsondes
NRL AXBTs deployed: (approximate, not final):

Fred: 6/0  Earl: 84
« Grace: 84 /11 * Fiona: 76
 Henri: 17 /20  lan: 52
* |da: 66 /26 e Julia: 5
 Larry:1/8 « Lisa12
« Sam: 83/ 36 » Total: 229* / 43*
« Total: 257 / 101
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2021 and 2022 Experiments
Gravity Wave Module

FLAIMS (VAM) Module
Earl: 20220906H1

N43 flight into TS Earl : 06 Sep, 2022 I1

26N

Tasking: EMC
s Flight track

. Regular drop

. Combo drop (Regular + AXBT)

@@® Eyewall rapid drop sequence

FLAIMS Module m

Dropsonde payload: 33 total (18 ONR, 15 EMC)
6 turn point drops (EMC)
6 midpoint drops ( EMC)
3 center drops (EMC)

Earl: 2022090711

N43 flight into TS Earl: 07 Sep, 2022 I1

28N -

Tasking: EMC
s Flight track

. Regular drop

‘ Combo drop (Regular + AXBT)

@® Eyewall rapid drop sequence

cusess
Dropsonde payload: 31 total (16 ONR, 15 EMC)
6 turn point drops (EMC)
6 midpoint drops (EMC)
3 center drops (EMC)
16 RMW rapid drops (ONR)

AXBT payload: 3 (NRL/ONR); Release a deep

Microphysics Spiral Module

Earl: 202208

30H1

24N
18 RMW rapid drops (ONR) 2 6N -
AXBT payload: 3 (NRL/ONR) xg¥ s"\‘n ti::i:us)'r‘v:"gir‘\ter on leg 1-2. The rest of the -
Center drop guldance: deep AXBT drop on leg 1-2. § ] &

22N
68W 67W 66W  65W 64W  63W

center drop guidance: AXBT drop on leg 5-6.

RMW drop guidance: conditionally (if a hint of

an eyewall is evident), release up to 3 drops on
each pass through developing eyewal/RMW on
the 1-2, 3-4, and 5-6 legs.

RMW drop guidance: if possible, release up to 3
drops on legs 2-6 through eyewall/RMW and up
to1onlegs 1.
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Hurricane Ida P3 track Hydrometeors transition
microphysical spiral from water to ice » Motivation: Lack of observations of cloud microphysics in TCs
TR e T T S TR el ° Methods: New microphysics obs (NOAA P3s)

I * Preliminary Findings:

« Sample size and habit distribution near -2 C

* Numerous spherical particles below 0.2 mm (supercooled drops?)

L » High concentrations of pristine ice (plates, dendrites) and possible
rimed ice (irregular) near 1 mm

» Graupel and aggregates dominate distribution > 1 mm

Size Distribution fromm combine CIP/PIP Near -2 °C

.19. 13, Mass Size Distribution from combine CIP/PIP Near -2 °C
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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 Rl




