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Space weather creates the 
aviation radiation 

environment

Aviation radiation 
exposure comes from

• GCR background dose 
(career health)

• SEP event dose (fleet 
operations and 
aircrew/passenger safety)
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ARMAS Objective:
Build a real-time, 

operational system to 
measure and report 

aviation radiation for use 
by pilots, operators, and 
air traffic management
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Real-time global aviation 
radiation climatology

Real-time local aviation 
radiation measurements

NAIRAS

NAIRAS and ARMAS
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ARMAS real-time measurement demonstration

100 NASA DC-8, NOAA G-IV, NSF 
G-V flights 2013-2015

ARMAS Flight Module 1 
(FM1) on NASA AFRC DC-8
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ARMAS FM1 (2013-2015) –
flight 18 example

•Top: ARMAS flight 18 (August 28, 2013)

•Middle: S2 event (September 30, 2013)

•Bottom: S3 event (March 7, 2012)

Spokane

Winnipeg

Houston

Winnipeg

Houston
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ARMAS FM2 
Deployments in 2015 

• Korea Space Weather Center purchased 
two FM2s as part of ARMAS Phase IIE 
commercialization

• FM2s were deployed to NOAA G4 and 
NSF G5 in Feb-Mar 2015

• Data became available to the community 
starting in June 2015 from the NOAA G4

NOAA G4NSF G5
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NOAA G-IV flight profile (ARMAS FM2)
for Hurricane Danny (August 2015) 
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NSF G-V flight profile (ARMAS FM2)
for Antarctica (October 2015)
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ARMAS FM3 
Deployment in 2015 

• NASA Armstrong Flight 
Research Center has 
acquired one FM3 as 
part of ARMAS Phase III 
commercialization

• Deployment on the ER-2 
in June 2015

• Data will be available to 
the community beginning 
Q3 2015

AFRC ER-2
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ARMAS FM4
Deployment

• Stratospheric balloon 
flights starting in 2016 
under MOU between 
World View and SET

• Data will be extended 
to ~40 km as a World 
View pathfinder 
payload

Credit: World View
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ARMAS FM5 on business jets in 2016 
• FM5 has micro dosimeter, GPS, Iridium, and Bluetooth in a 

size similar to a smart phone
• All altitude ranges and all sources of radiation
• Personal dose exposure reported anywhere in the world 

providing situational awareness
• Provides management options for rad flight events 
• FAA compliant (stand-alone unit with no attachment to plane)
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Real-time 
Automated 
Radiation 

Measurements 
for Aerospace 

Safety 
(ARMAS) 
website


	Towards managing the radiation environment effects on aviation
	Space weather creates the aviation radiation environment
	ARMAS Objective:�Build a real-time, operational system to measure and report aviation radiation for use by pilots, operators, and air traffic management
	NAIRAS and ARMAS
	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

