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Important Lesson Learned
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Wing Loadings and Inertias
§  UAS generally have a very low wing loading 
§  Low Wing Loading = “Sticks to the Air” 
§  UAS have small rotational inertias 
§  Small Inertias = “Susceptible to very small scale air 

currents” Aircraft Wingspan 
(feet) 

Weight 
(pounds) 

Wing 
Loading 

(psf) 

Boeing 747 211’ >735,000  150 

Cessna 172 36’ 2450  14.7 

ScanEagle 10’ 40  3.3 

Puma 9’ 15  ~2 

Helios 247’ 2320 ~1 
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Puma in TCL2
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Puma in TCL2

§  Puma flight path 
during that NASA 
UTM TCL 

§  Hit some lift and 
took a ride up 200’ 

§  UTM did the right 
thing and declared 
the Puma “rogue”,  

§  Small UAS are 
very reactive to 
what the air mass 
is doing! 
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Part 107 

§  §107.23   Hazardous operation.
§  No person may:
•  (a) Operate a small unmanned aircraft system in a careless or 

reckless manner so as to endanger the life or property of 
another; or

•  ...

§  AC 107-2
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JARUS SORA
•  Weather identified as one of 

the six primary “threats” 

UAS operation is
 out of control 

UAS operation is
 out of control 

JARUS WG-6 - UAS
 operation 

JARUS WG-6 - UAS
 operation 

Technical issue with
 the UAS 

Technical issue with
 the UAS 

Human Error Human Error 

Aircraft on collision
 course 

Aircraft on collision
 course 

Adverse operating
 conditions  

Adverse operating
 conditions  

Datalink deterioration Datalink deterioration 

Deterioration of external
 systems supporting UAS

 operation beyond the
 control of the UAS

 operator (e.g. GPS,
 ILS). 

Deterioration of external
 systems supporting UAS

 operation beyond the
 control of the UAS

 operator (e.g. GPS,
 ILS). 

Fatal injuries to third
 parties on the ground 
Fatal injuries to third

 parties on the ground 

Fatal injuries to third
 parties in the air (Mid

 air collision with
 manned aircraft) 

Fatal injuries to third
 parties in the air (Mid

 air collision with
 manned aircraft) 

Damage to critical
 infrastructure 

Damage to critical
 infrastructure 

Adverse operating conditions 

Operational procedures are defined, 
validated and adhered to 

The remote crew is trained to identify critical 
environmental conditions and to avoid them 

Environmental conditions for safe 
operations defined, measurable and adhered 
to 

UAS designed and qualified for adverse 
environmental conditions (e.g. adequate 
sensors, DO-160 qualification) 
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Part 107 Waiver Guidance 

§  Weather impacts are a potential “Hazard” for sUAS
§  Waiver to VLOS clearly requires the applicant to 

understand and plan for weather impacts
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AC 107-2 
§  Great description of the need for detailed “nano” 

weather
§  But, not really adequate sources for small UAS
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“Takeaways”

§  UAS “stick to the air” 

§  So, we need to know more 
about how the air moves 

§  With much more 
granularity 

§  In both time and space 
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Questions? 


