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Background

• Turbulent fluxes of heat, moisture and 
momentum are a major component of the 
Earth’s surface energy budget

• Measurements of these quantities typically 
made at the surface by towers, buoys and ships

• Some limited measurements from aircraft, but 
generally limited in scope and not at extremely 
low altitude (i.e. not generally in the surface 
layer)

• This means that certain regimes (e.g. Arctic 
oceanic areas) are very under-sampled and 
therefore not necessarily well represented in 
numerical modeling parameterizations

• Additionally, the variety of different sensor 
systems being used and a lack of system 
intercomparison makes it difficult to establish a 
statistical relationship for certain climatic 
regimes
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Several earlier efforts to estimate 
turbulent fluxes using UAS:
- Thomas et al. (2012) developed 

payload to measure latent heat flux 
using the Manta UAS

- Bonin et al (2013) used consecutive 
profiles to estimate turbulent fluxes

- Altstädter et al. (2015) describe the 
configuration of their ALADINA 
aircraft to measure sensible heat flux

- Wildmann et al. (2013; 2014; 2015) 
describe development and 
deployment of systems for 
measurements of fluxes and 
turbulence

- Lee et al. (2017) using conditional 
sampling and a combination of air 
and surface temperature sensors

- Reinemann et al. (2013) evaluated a 
variety of systems for larger UAS
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Total weight: ~550 g

miniFlux: Description
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Calibration Work
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Recent Deployment: SODA
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Recent Deployment: SODA
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~4 km 

80 s @ 40 m/s

~ IRT FOV (574 m alt) at 1º, 5º, 10º  

Should be 
~ 273K here

Should be 
~ 271.5K here

Recent Deployment: SODA
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Recent Deployment: SODA
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Recent Deployment: SODA
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NOAA P-3

Recent Deployment: TORUS
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Targeted Observation by Radars 
and UAS of Supercells



Current Deployment: Arctic Heat
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Upcoming Deployment: ATOMIC
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Upcoming Deployment: MOSAiC

ISARRA 2019, 17 July 2019, Lugo Spain



Overview
• The miniFlux instrument suite has been developed to collect standardized measurements 

of turbulent fluxes of heat and momentum from UAS and small manned aircraft
• In-lab calibration of the temperature, pressure, and infrared temperature sensors is 

ongoing, along with wind-tunnel calibration of the multi-hole probe
• Initial field deployment to the Alaskan Arctic demonstrate the potential for this system to 

provide key measurements of fluxes along with thermodynamic and dynamic properties
• Upcoming deployments include flights in both the tropics and Arctic environment
• Looking for opportunities for collaboration and additional sensor deployment!
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miniFlux Performance Specifications
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