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small Uncrewed Aircraft System (sUAS) Operations
in Hurricanes…

Observational Objective:
Leverage key attributes of NOAA’s existing Hurricane Hunter
aircraft to develop emerging uncrewed technologies
designed to enhanced data coverage of the critically
important, yet sparsely-sampled tropical cyclone boundary
layer environment.

End goal:
Through enhanced observation, improve basic
understanding, operational situational awareness and
ultimately, hurricane intensity forecast performance.
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NOAA’s WP-3D Orion N43RF 
“crewed” aircraft (aka “Miss Piggy”)

Area-I’s Altius 600 
small “uncrewed” aircraft

ConOp: Deploy a small, (eventually fully) autonomous 
“uncrewed” aircraft from a “crewed” aircraft  

• Endurance: 3-4 hrs
• Cruise/Dash Speed: 55 kt/90 kt
• Comms to P:3 120-195 nmi

• Deployed wing span: 100” 
• Deployed length: 40” 
• Gross Weight: 23-27 lbs

• Modular Payload:
- Weight: 3-6lbs 
- PTH; IR/SST; BAT
- Image and Streaming Capable



Launch!





Recent sUAS Observations in Hurricane Ian:
September 28th, 2022…



Hurricane Ian - Regional 88-D Composite







Courtesy: Reuters



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

15-m resolution visible imagery



P3 Doppler Profile Data



P3 Doppler Profile Data



Hurricane Ian Visible Satellite Imagery: 1151Z
Altius in-flight period: 1030z - 1212z



P-3 Flight Level Data: NW-SE Eyewall Penetration into Major Hurricane Ian 
(September 28, 2022)

The following slides show the leg of the P-3 with ‘extreme turbulence’…
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Ian (2022) Summary
• 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 will 
fly lower, longer and for less money.

What's Next for Altius?  
• Altius: post-processing, Ian sUAS data impact, BL analysis, add multi-hole 
turbulence probe and possible video for 2023. Incorporate Ian lessons learned. 

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

sUAS Records set:

1. Wind speed 216mph (@2150 
ft)

2. Endurance (102 min)
3. sUAs-P3 distance (130nmi)



NEw and Improved Observing Technologies And 
Enhanced Concept of Operations Working Group

Federal civilian and DoD partners, Academic 
Institutions, Private Sector collaborators

V2.0 (ongoing)
Field testing for the 
most promising 
technologies



BLACK SWIFT TECHNOLOGIES “S0” sUAS
NOAA SBIR 8.2.13 - Developing a Cost Effective Air-Deployed 

UAS for use in Turbulent Environments
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Stre a m So n
d e

INTEGRATED SENSORS:

• Pressure
• Temperature
• Humidity
• Accurate, custom built GNSS 
• 3D Gyro
• 3D Accelerometer
• 3D Magnetometer
• Air Quality sensor
• Ambient light sensors

FEATURES:

• Weight: < 15 gram
• Size: 66mm in diameter
• Terminal free - fall velocity:  

below 5m/s (a.s.l.)
• 403MHz meteorological band
• 1.5h operation time

• Re- chargeable Li - Ion battery
• Ultra - low power consumption

OPERATIONS:

• Deployment from airplanes 
equipped with AVAPS 
launchers.

• No parachute needed
• Descent with natural winds
• Floats on water surface
• 4 patent applications filed





2023 NOAA/AOML/HRD Hurricane Field Program
Advancing the Prediction 

of Hurricanes Experiment (APHEX)
RESEARCH IN COORDINATION WITH OPERATIONS 

SMALL UNMANNED AIRCRAFT VEHICLE EXPERIMENT
(RICO SUAVE)

Science Team: Joseph Cione, Jun Zhang, Josh Wadler (ERAU), George Bryan (NCAR), Ron
Dobosy (NOAA/ARL-ret), Altug Aksoy, Ed Dumas (NOAA/ARL), Rosimar Rios-Berrios
(NCAR), Gijs deBoer (NOAA/PSL), Kelly Ryan (CIMAS), Xiaomin Chen (UAH)

Plain Language Description: Use small drones to sample the lowest and most 
dangerous regions of the tropical cyclone.  Observations from these unique platforms 
have the potential to improve basic understanding and enhance situational awareness.  
Analyses of data collected from these small drones also have the potential to improve 

the physics of numerical models that predict changes in storm intensity.



2023 MATURE STAGE EXPERIMENT
RICO SUAVE

Objectives:
Eyewall Module: Provide sUAS HDOBS at multiple altitudes and azimuths to NHC in near 
real time.  Post storm, comparing sUAS atmospheric and SST high wind observations with 

operational analysis and forecast fields from coupled HWRF and HAFS.

Inflow Module: Provide sUAS HDOBS in near-real-time to NHC. Post storm, compare 
sUAS TC boundary layer thermodynamic, kinematic and SST radial structure with model 

output to improve TC boundary layer parameterizations and ocean response in HWRF and 
HAFS.  

Center Fix/Eye-Eyewall Module: Provide sUAS HDOBS and center fix estimates in near-
real-time to NHC. 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 HAFS.



Questions ?
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