miA UNIVERSITAT 8
AUGSBURG

Universitatsbibliothek OPUS AUGSBURG

Bioaerosol and ice-nucleating particle responses to
convective storm processes at a semiarid grassland area
in Colorado [Abstract]

Claudia Mignani, Russell J. Perkins, Teresa K. Feldman, Charles M. Davis,
Leah D. Grant, Susan C. van den Heever, Elizabeth A. Stone, Paul J. DeMott,
Sonia M. Kreidenweis

Angaben zur Verdffentlichung / Publication details:

Mignani, Claudia, Russell J. Perkins, Teresa K. Feldman, Charles M. Davis, Leah D. Grant, Susan C.
van den Heever, Elizabeth A. Stone, Paul J. DeMott, and Sonia M. Kreidenweis. 2026. “Bioaerosol
and ice-nucleating particle responses to convective storm processes at a semiarid grassland area
in Colorado [Abstract].” In EGU General Assembly 2026, Vienna, Austria, 3-8 May 2026, EGU26-
14699. Gottingen: Copernicus. https://doi.org/10.5194/egusphere-equ26-14699.

Nutzungsbedingungen / Terms of use: CCBY 4.0

Dieses Dokument wird unter folgenden Bedingungen zur Verfiligung gestellt: / This document is made available under these conditions:

CC-BY 4.0: Creative Commons: Namensnennung @
Weitere Informationen finden Sie unter: / For more information see: =

https://creativecommons.org/licenses/by/4.0/deed.de


https://doi.org/10.5194/egusphere-egu26-14699
https://creativecommons.org/licenses/by/4.0/deed.de

CEGU26

GENERAL ASSEMBLY

EGU26-14699, updated on 30 Jun 2026
https://doi.org/10.5194/egusphere-egu26-14699

EGU General Assembly 2026
© Author(s) 2026. This work is distributed under

the Creative Commons Attribution 4.0 License.

Bioaerosol and ice-nucleating particle responses to convective
storm processes at a semiarid grassland area in Colorado

Claudia Mignani'? Russell J. Perkins', Teresa K. Feldman?, Charles M. Davis', Leah D. Grant',
Susan C. van den Heever', Elizabeth A. Stone**, Paul J. DeMott', Sonia M. Kreidenweis', and the
BACS and BROADN team members as well as collaborators”

'Department of Atmospheric Science, Colorado State University, Fort Collins, CO, USA

?Institute of Geography, University of Augsburg, Augsburg, Germany (claudia.mignani@uni-a.de)

3Department of Chemistry, University of lowa, lowa City, IA, USA

“Department of Chemical and Biochemical Engineering, University of lowa, lowa City, IA, USA

"A full list of authors appears at the end of the abstract

Biological aerosol particles influence atmospheric processes, including cloud ice nucleation
through action as ice-nucleating particles (INPs). Their abundance is altered by convective storm
processes such as precipitation and cold pools. To improve the understanding of bioaerosol
characteristics, sources, and variability during convective storms, we conducted two intensive field
campaigns in May-June 2022 and 2023 at a semiarid grassland area in Colorado. The two seasons
had contrasting environmental conditions, with exceptionally dry conditions in 2022 and unusually
wet conditions in 2023. Bioaerosols were characterized using fluorescence and chemical tracers,
while INPs were measured in air (before, during, and after rainfall), precipitation water, and
terrestrial source samples; these measurements were aligned with disdrometer- and drone-based
observations. Peak fluorescent particle concentrations correlated significantly with cold pool
strength (rs=0.81, p<0.05, n=12), indicating that cold pools increase local bioaerosol concentration.
Near-surface warm-temperature INP concentrations reached very high values during rainfall, with
a maximum value across 15 events of 2.4 INP standard L active at -10 °C. Much of the observed
variability in during-precipitation concentration of INPs active between -8 °C and -25 °C was
explained by cumulative rainfall kinetic energy (rs=0.71-0.91, p<0.006, n=14), suggesting that
raindrops and hailstone impacts on land surfaces aerosolize bioaerosols and INPs. These rain-
induced INPs were associated with particles <10 pm, based on size-segregated samples. Heat-
treatment experiments (50 °C and 95 °C) revealed that INP properties in during-precipitation air
were more similar to plants than to soil. Overall, the results indicate that rain-induced INPs are
most likely dominated by fungi that reside on plant surfaces. Finally, cloud-resolving model
simulations further suggest that a small fraction of rain-sourced tracers of bioaerosols reaches the
upper levels of the parent storms, where INPs could influence cloud ice fraction and initiate
precipitation, contributing to an aerosol-cloud-precipitation feedback.
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