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Introduction

The importance of studying bioaerosols (fungi, bacteria, viruses etc.) and their distribution in the atmosphere originates from their possible role as CCN and IN, as well as their e�ects on health. As there are still large uncertainties
surrounding processes impacted by bioaerosols, data from a variety of climates, weather conditions, altitudes and environments needs to be collected. In the past many studies have been carried out using o�ine sampling methods
which are limited in their temporal resolution. WIBS is a new online device that could provide a solution for the lack of knowledge. It detects FBAP based on their ability to �uoresce, which is used to distinguish bioaerosols against
non-biological particles. [1]
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WIBS

Wideband Integrated Bioaerosol Sensor (WIBS-4)

� detects FBAP in sizes from 1 µm to 10 µm in diameter

� uses UV-LIF (ultra violet light induced Fluorescence) with two Xenon
lamps to excite at 280 nm and at 370 nm

� detects resulting �uorescence in two wavelength sections (310-400 nm,
420-650 nm)

The collected �uorescence signals are divided in channels

Bacteria have two amino acids that �uoresce:

� Tryptophan: Channel A

� NADH: Channel C [2]

The combination of both channels (Type AC) was used in a one year study
in Karlsruhe at the Nordcampus. [1]
With regard to the three �uorescent signals, there are seven possible spec-
tral signatures which classify the bioaerosol types. Every particle can have
a signal in one, two or three channels.

Every type shows the presence of a particular particle population. Tri-
tirachium for example manifests mainly in Type AB, but as well in Type
A and Type ABC. All of the spores have a Type A signal, but di�er at
the other channels. This is used to identify the spores. [2] Type ABC was
used to discriminate biological aerosol in an airborne study in the SEUS
region. [3]

SEUS Region

Location where �ights took place in the south east United States:

Temporal Variability

Seasonal cycle: one year study in Karlsruhe Nordcampus (semi-urban
region)
→ Signi�cant seasonal variability with the highest NFBAP and fFBAP in
summer and lowest in winter

Links to Meteorological Conditions: airborne study in the SEUS re-
gion (�gure 5):
Maximum NFBAP at:

� no wind and no rain (6 September to 11 September)

� heavy rainfall and wind (14 August)

→ possibly due to di�erent particles:
fungi spores are released at rainy conditions while bacteria emissions rise
when it's dry and calm [3]

Other studies: show dependency on relative humidity, [1,2], not found here

Spatial Variability

Low �ights over various land cover:

� Forests: deciduous larger emissions than evergreen forests, mostly
bacterial communities on leafy surfaces, large isoprene and monoter-
pene emissions

� Small Natural Vegetation: shrubs larger source than grasses, lack of
coarse mode aerosol sources → high fFBAP values

� Agricultural Lands: cropland largest emissions of FBAP → highest
NFBAP value, but also emission of mineral dust and other harvesting
products → low fFBAP values,
isoprene and monoterpene emissions are suppressed

� Woody Wetlands: low fFBAP → possibly source for non-�uorescent
bio aerosols [3]

Vertical Variability

Quanti�cation of vertical FBAP transport through vertical transport ef-
�ciency (VTE, right panel �gure 8), with the e�ect of dilution corrected,
calculated at each 0.5 km altitude step

VTE =
FBAP concentration at certain altitude

ground-level FBAP concentration
(1)

fFBAP and NFBAP:

� Boundary layer (BL):
main source of bio aerosols
→ largest NFBAP

� Middle of the troposphere:
genereal decrease of NFBAP with increasing altitude but additional
source through moderate convective lofting

� Free troposphere:
low concentrations, but small secondary maxima at 8-8.5 km and
10-10.5 km [3]

VTE:

� FBAP transported similarly e�ective out of the BL as BC if not
better

� although FBAP are large, they survive long enough to be transported
out of source region in BL

Abbreviations
FBAP: Fluorescent bio aerosol particle
fFBAP: Fraction of bio aerosols over total aerosol
NFBAP: Number of particles per standard cubic centimeter
IN: Ice nuclei
CCN: Cloud condensation nuclei
BL: Boundary layer
BC: Black carbon
SEUS: Southeast United States
VTE: Vertical transport e�ciency


