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Bacteria: 1 um Spores: 2-10 um Pollen: >~10 um

* Atmospheric bioaerosol is composed of airborne
bacteria, fungal spores and pollen

* There is currently high uncertainty as to the loadings,
transport and effects of these particles in the
atmosphere

* CSD research in this field began in 2013 with
laboratory evaluations of new instrumentation and
ambient measurements in various locations

{ ESRL/Chemical Sciences Division Laboratory Review Poster 6-3 ]
30 March — 1 April 2015




. * Can have numerous cloud effects includin
Atmospheric | effects including

 Temperature of glaciation via ice nucleation
. (IN) activity
b|oaerOSO| e Droplet size distribution
* Onset of precipitation
* Feedback mechanism between the biosphere
Cloud effects and atmosphere?

—( 7« Impacts for human health

A

Human health Graupel, Hail,
Ice & Snow . . oy o
T O -> Ex:st1ng measurements are so sparse that itis
SULAdE 0 am o . .
_ 4 [ deetiveron Formation  diffficult to assess the true importance of
17 ) bioaerosol on local, regional and global scales
N ¢ ¢
P:;’icle e Cloud | Warm Rain a) Hualien, Taiwan f) Santiago, Chile
 painns N Drops Formation 1.5-10° 1240 ]
ormation k, '1 1 010°E
G A 1.0-10*" . 80:10°"
7~ CCN Activation { £ [P
v \._f\_, B : —___j' E E 6.0-10
5.0-10° 4.0-10° ¢
VOC Oxidation & \\\\ Precipitation & 20-10°"
SOA Formation Wet Deposition 0 0
JFMAMJJASOND JFMAMJJASOND
VOC H.,O . .
Biosphere- - puige ) Karachi, Pakistan
Atmosphere ] Seasonal cycles
Interactions RERG Spracklen and - 5
Emis§lon[Evaporat|qn OB vl oA < 1.0-10%}
e )] Heald 2014 = ;
l Mgy = 5.0-10°
il e iha i
of

JFMAMJJASOND



Bioaerosol detection using
autofluorescence

* New technique in atmospheric applications

The Wide-band integrated
bioaerosol sensor (WIBS)

Direction of aerosol flow

* WIBS counts and sizes particles > 0.8 um

*  Working with DMT on improvements and evaluation of
WIBS capabilities and limitations.

* Collaboration w/ CU-Boulder to build a reference library
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~%  Bioaerosol at Reunion Island
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Objectives
* Characterization of southern hemisphere and marine
bioaerosol
* La Reunion is downwind of areas of high oceanic
productivity

* Ground station with regular nighttime sampling of free
tropospheric air

* First ambient comparison of WIBS observations with direct
bacteria, spore and pollen counts

Measurements

WIBS: real-time fluorescent aerosol
Collection via impaction: optical microscopy,
genetic and component analyses, size-
segregated ice nuclei concentrations
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Surface IN biological fraction from Burrows, 2013 In collaboration with CU-Boulder, University of
I I B | Denver, DMT, Blaise-Pascal Clermont, Meteo France
30 40 50 60 70 80 90 1 and Universite de la Reunion
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