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Approach

Calibrate sensors used on sUAS In
NIST-traceable chamber

Compare sUAS sensors with other
met. platforms

Deploy sUAS during field
campaigns

Deploy sUAS routinely to support
weather forecasting operations




ATDD sUAS Platforms

m DJI S-1000 MD4-1000 Meteodrone SSE BlackSwift S2

N

s

Registration N542FC N536JN FASNEYLHN3 FASPTCFHWM
Manufacturer DJI Microdrone Meteodrone BlackSwift Technologies
Units in Fleet 1 1 1 2
Vehicle Type Multi-rotor Multi-rotor Multi-rotor Fixed-wing
Gross Weight 11 kg 3.85 kg 0.7 kg 6.6 kg
Wing Span 1.0m 1.0m 0.6 m 3.0m
Length 1.0m 1.0m 0.6 m 20m
Payload Capacity 4.5 kg 1.2 kg - 2.3 kg
Engine Type 8 electric motors 4 electric motors 6 electric motors 1 electric motor
Autopilot DJI A2 with iIOSD Mk I Microdrone Meteodrone SwiftPilot
Max Speed 10 mst 10 mst 19 mst 24.7 m/s
Loiter Speed Omst Omst Omst? 15 m/s
Endurance 15 min 25 min 20 min 80 min
Ceiling 365 m 500 m 3000 m 3000 m




ATDD sUAS Test Facllities
and Field Campaign Sites
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ARM SGP, OK: Aug 2017

Belle Mina, AL: Oct 2015 — present
Cullman, AL: March 2016 — present
House Mountain Radio Control (HMRC), TN: Dec 2016 — present
Oliver Springs Inc. (OSI): Mar 2019 — present

Knox County Radio Control (KCRC), TN: Nov 2015 — present
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Testing in NOAA/ARL/ATDD
NIST-Traceable Calibration Chamber
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IMet-XQ2 Chamber Test
Temperature Evaluation
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IMet-XQ2 Chamber Test
Humidity Evaluation

Difference: RH1 - RefRH
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2017 VORTEX-SE sUAS Operations:
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Total DJI S-1000 Flights: 19
Total MD4-1000 Flights: 6




IMet-XQ Sensors vs. Tower Measurements

28 April 2017
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IMet-XQ Sensors vs. Rawinsonde Measurements
28 April 2017

Height (m AGL)
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Land-Atmosphere Feedback Experiment (LAFE)
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August, 2017 experiment at Dept. of Energy
Southern Great Plains site in northern Oklahoma




ATDD Operations During LAFE

Tower 2

Tower 1 Tower 3

Gréssland/Soybean | Grassland Soybean

\
Instrument Sampling Height(s) Sonde Launches
(m AGL)
HMP110 T, RH probe 1.5 SUAS Operations
Aspirated PRT 1.5,10 Total: 52 FlightS
Pressure sensor 1 \

Hukseflux net radiometer 2.5 L=
TPO1 soil temperature probe -0.05, -0.10, -0.20 f/
Decagon soil moisture probe -0.05, -0.10, -0.20 '

Propeller anemometer 3,10

PAR sensor 2.4

Closed path gas analyzer 3,10

Sonic anemometer 3,10
Rain gauge 2.5 16




SUAS Flight Pattern

1710 UTC 15 Aug 2017
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14 Aug 2017 sUAS Vertical Profiles
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DJI S-1000 FLIR used to characterize finescale LST changes and
to derive heat flux

15 Aug 2017, 1713 UTC
DOE ARM SGP

Land Surface Temperature LsT () Sensible Heat Flux SHF (W )
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Oliver Springs Testbed

« COAto operate sUAS up to 1000 m AGL is effective 1 Aug 2019
« SsUAS vertical profiles ~ multiple x daily shared with
Morristown, TN NWS WFO to assist in day-to-day forecast ops.
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Summary and Outlook

Calibrate sensors used on sUAS
in NIST-traceable chamber

Compare sUAS sensors with other
met. platforms
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Deploy sUAS during field
campaigns
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Deploy sUAS routinely to support
weather forecasting operations
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End goal: nationwide network of sUAS providing
near-continuous observations of temperature,
moisture, and wind to NWS WFOs




	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24

