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| naLObjective'
1.;5 Of NOAA’s existing Hurricane
0" develop emerging uncrewed

eS|gned to ehhanced data coverage of the

'n*\portant yet sparsely-sampled tropical
undary layer environment.

o End goal:

Through ‘enhapced observation, improve basic

understanding,-‘ope'ati@al situational awareness and
ultimately, hurricane |ntenS|ty forecast performance.




2022-3 NOAA/AOML/HRD Hurricane Field Program - IFEX
pp— ] MATURE STAGE EXPERIMENT
Objectives: RICO SUAVE
Eyvewall Module: Provide sUAS HDOBS at multiple altitudes and azimuths to NHC in near real

time for visualization in AWIPS |l. Post storm, comparing sUAS atmospheric and SST high wind
observations with operational analysis and forecast fields (coupled HWRF, HAFS).

Inflow Module: Provide sUAS HDOBS in near-real-time to NHC for visualization in AWIPS II.
Post storm, compare sUAS TC boundary layer thermodynamic, kinematic and SST radial structure
to improve TC boundary layer parameterizations and ocean response in HWRF and HAFS.

Center Fix/Eve-Evewall Module: Provide sUAS HDOBS and center fix estimates in

near-real-time to NHCfor visualization in AWIPS Il. Post storm, compare sUAS TC boundary layer
thermodynamic, kinematic and SST structure within the eye and eye/eyewall interface with mode
output to improve TC boundary layer parameterizations and ocean response in HWRF and
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ConOp: Deploy a small, semi (eventually fully) %ltonomous

“uncrewed” aircraft from a “crewed” alriaft

1
ol

NOAA's WP-3D OrionN43RF
“crewed” aircraft (aka “Miss Piggy”)

~ ArealsAltius 600
el e




Post-Launch:

video courtesy of Raytheon Corporation



ALTIUS-600

Overview

* Endurance: 3-4 hrs
* Cruise speed: 55 KIAS
» Dash speed: 90 KIAS

* Cruise range: 220 Nm
- Excludes launch descent glide distance

» Tube-stowed dimensions: 6”"x40”
» Deployed wing span: 100”

~ ¢ Deployed length: 40”
» Gross Weight: 23-27 Ibs

« Air and ground launchable
* Fully integrated with the Air Force Common
Launch Tube (CLT)

* Modular Payload:
- Weight: 3-6lbs
- Volume: 6” diameter by 7” length
- ISR, C-UAS, EW, Kinetic, METOC, etc.
» Successfully air launched from C-130A,
AC-130J Ghostrider, UH-60M Blackhawk,

Cessna Caravan, Beech A36, and others /

where ideas take flight



Hurricane lan - Regional 88-D Composite
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N42 flight into lan: 28 Sep, 2022 H1 Tasking: EMC

» ‘ Combo drop (Regular + AXBT)
Altius

® Midpoint drop (SUAS)
@38®» Eyewall/RMW rapid sequence drop

27N+

Dropsonde payload:
39 total (15 EMC, 24 ONR)
6 turn point drops (EMC) at 1,4,5,6,7,8 (no drop at 2)
6 mid-point drops (EMC)
3 center drops (EMC) inbound from 1, 5 and 7
24 RMW rapid drops (ONR)

AXBT drop guidance (7 total): drop UM AXBTs at each
turn point (where possible) and on one center pass.

RMW drop guidance: release up to 3 drops on legs 1-
4 Se Ctr, Ctr-2, 2-Ctr, Ctr-4, 5-Ctr, Ctr-6, 7-Ctr, Ctr-8.

Altius (AUS) guidance: Drop Altius in Ctr (inbound 1-
24 Ctr), then 10-12 min eye orbit to calibrate with Altius,

85W  B45W  84W  B35W  83W  B25W  82W  B1.5W  BIW
P . then proceed Ctr-2.
Module priority: (1) Altius UAS, (2) FLAIMS
P ty: (1) » (@) * Possible Eye-Eyewall Mixing Module during eye orbit

26.5N 1

FLAIMS Module
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The Orion reconnaissance
plane traverses the storm and

begins maneuvers, collecting

Courtesy: Reuters



The P-3 likely went through the ‘scallops’ on the W-SW eyewall...

15-m resolution visible imagery




The following slides show the leg of the P-3 with ‘extreme turbulence’...

P-3 Flight Level Data: E-W Eyewall Penetration into Major Hurricane lan
(September 28, 2022)
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P-3 FL Data: ¢
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Pitch Angle (deg)
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P-3 FL Data:

Roll Angle (deg)

Roll Angle Time Series
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P-3 FL Data: ©

Yaw Angle (deg)
o

Yaw Angle Time Series
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Altius flight into Hurricane lan
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Altius Wind Speed vs. Altitude
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AwTemperature (°C)
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Continuous telemetry loss time (seconds)
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SsUAS Records setin lan:

1. Wind speed 216mph (@2150
ft)

Endurance (102 min)

. SUAs-P3 distance (130nmi)

- small Unmanned Aircraft Systems (sUAS) observations can improve scientific
understanding of dangerous and difficult to observe regions of the Tropical
Cyclone, including the critical air-sea transition zone.

- These unique data have the potential to improve operational situational
awareness, boundary layer physics and future forecasts of Tropical Cyclone
intensity (and possibly short term track with enhanced center fix capabilities).

- As this technology advances towards operational transition, small drones (e.qg.
Area-l Altius 60; Black Swift S0) will fly lower, longer and for less money.

What's Next?

- Altius: post-processing, lan sUAS data impact, BL analysis, add multi-hole
turbulence probe and video for 2023. Incorporate lan lessons learned.

- Blackswift: CAT in March 2021, prep for first TC flights in 2023.

Project Support: NOAA/OMAO/AOC, NOAA/SBIR, NOAA/OAR/WPQ,
NOAA/JPA




