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NASA Aerobiology Laboratory
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Smets et al. 2016

Bioaerosols: Sources and Sinks
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Aerobiology: Follow the Dust

Courtesy of Goddard Scientific Visualization Studio (SVS) using CALIPSO data

Yu et al. (2015) 
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Bacterial Hitchhikers



7

Biological Aerosols (Bioaerosols)

Fröhlich-Nowoisky et al. 2016
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Aerobiology Essentials

ANALYZE
Offline Online

CONCENTRATE
Separate Purify

COLLECT
Passively Actively
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Aerobiology Review Chapters

• Filtration

• Sedimentation

• Impaction

• Centrifugation/cyclone

• Impingement 

• Electrostatic precipitators

Earth Case Study: Aircraft

Smith et al. 2018 VAMP (credit: 

Northrup Grumman)
Vega (credit: 

G.A. Landis)

Bryan et al. 2019

Earth Case Study: Balloons
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A B

p-value = 0.0006

p-value = 0.0011

Case Study: Smith et al. 2018

Jaing et al. (unpublished)

C20A aircraft

(< 1133 kg)

Up to 12 km
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Case Study: Smith et al. 2018



12

Case Study: Bryan et al. 2019

Meteorological 

balloon

(< 10 kg)

Up to 29 km

Large scientific 

balloon

(< 2700 kg)

Up to 38 km 
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Case Study: Bryan et al. 2019

2.5 um
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Case Study: Bryan et al. 2019

Extrapolation of the cell and biomass concentration data 

implies the atmosphere (i.e., from the surface to 40 km) 

may contain ~1024 cells… this estimate… suggests the 

stratosphere could harbor ~40% of all bioaerosols.
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Aerobiology Review Chapters

• Single-particle fluorescence spectroscopy
• Two-wavelength single-particle 

fluorescence analyzer
• Fluorescence aerodynamic particle sizer 

(FLAPS)/ultraviolet aerodynamic particle 
sizer (UV-APS)

• Wideband integrated bioaerosol sensor 
(WIBS+) and spectral intensity bioaerosol
sensor (SIBS)

• Bioaerosol mass spectrometer (BAMS)
• Aerosol time-of-flight mass spectrometer 

(ATOFMS)
• Aerosol mass spectrometer (AMS)
• Resource effective bioidentification

system (REBS)
• Molecular tracer techniques
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Case Study: Zawadowicz et al. 2019

Ziemba et al 2016
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Case Study: Zawadowicz et al. 2019
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Aerobiology Pioneers

Meier and Lindbergh (1935)
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Clouds are Accessible…
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Even Close to Home
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