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Motivation: Supermicron and Bioaerosol
Impacts within Complex Mountainous Terrain

* Lack of observations

*  Known interactions with surface and atmospheric
radiation, the water cycle and hydrology

* Goal: seasonal and diurnal cycles, sources and Transported mlpy-
. . s PN . Dust
sinks, variability within the region Supe,::mn - WE

emissions  Bjoaerosol

Absorbing supermicron dust event observed by the
Aerosol Observing System (AOS)

Dry Nephelometer (1 pm)

Scattering (Mm')

Supermicron and bioaerosol cycles and
impacts to the atmosphere (e.q., interact with
clouds and the water cycle) and the surface in
mountainous terrain.
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Absorbing Dust 2> Snowmelt - Hydrological Impact

Dan Feldman (LBNL), Leah Gibson (Handix), Adeyemi Adebiyi (UC-Merced), Laura
Riihimaki (NOAA), Erica Woodburn (LBNL)

* Interdisciplinary project tracing dust transport in the atmosphere to deposition on snow
using changes in surface radiation

* Predictive modeling to understand how impacts on albedo at the surface impacts the
timing of snowmelt and overall hydrologic output of water within the region

Interested in joining our new aerosol
discussion series? 2

SAIL/SPLASH/SOS Aerosol Science Questionnaire

https://docs.google.com/forms/d/1MwdZHk4hasERzO56I3FsyoXNSrAiU1s 60SOlo7e-yl/

‘@ Los Alamos 7/23/2021
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https://docs.google.com/forms/d/1MwdZHk4hasERzO56l3FsyoXNSrAiU1s_6oSOIo7e-yI/

Real-Time Single-Particle Bioaerosol Data

* Two deployments in 2022 and 2023
* Seasonal and diurnal trends observed for fluorescent particle types Bioaerosol: directly

* Size and shape information (asymmetry factor) also collected (not shown) emitted particles from
plants and the
microbiome that contain
biological material.
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Fluorescent particle types by
Jul 26 Aug 02 Aug 09 Aug 16 Aug 23 Aug 30 Perring et a/_ 2015

Shawon et al., in prep, 2023.

LANL Colleagues:
Katherine Benedict
Abu Sayeed Md Shawon

Bacteria, pollen and fungi
detected by the fluorescence
of biological material due to
the presence of tryptophan
and NADH in the particles.
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Particulate Mass (PM) Timeseries
at 2 Sites (AMF2 and AOS)

High-time resolution PM data
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PM Concentration (ug m-3)

Concentration at M1 (ug m3)

MODULAIRMPM
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S2 with the AOS on Crested
Butte Mountain at 10,300 ft.
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SAIL Aerosol Vertical Profiles (SAIL-AVP)

- Funded by FICUS (ARM and EMSL)

* Title: “Seasonal vertical aerosol profiling for aerosol-cloud-precipitation
interactions to advance mountainous hydrological process science”

Pl Team: Aiken (LANL), Feldman (LBNL), Paul DeMott (CSU), Nick
Bouskill and John Christensen (LBNL), Jessie Creamean (CSU),
Wenming Dong (LBNL), Jiwen Fan (ANL), Jim Smith (UCI)

TBS at SAIL in June.
Photo by Aiken.

* Four TBS deployments in 2023
*  Winter Storm — January
* Spring Melt — April and May
* Summer Monsoon — June

/

| FY23 FICUS Awardee C
Seasonal Vertical Aerosol Profiling for Aerosol-cloud-
. - precipitation interactions to Advance Mountainous Hydrological
Allison Aiken Process Science
Los Alamos National Laboratory Aerosols are critical for understanding the water cycle of mountainous regions, but a complete

understanding cannot be provided without vertically resolved observations. The project aims to.
provide a greater understanding of aerosols and associated meteorological conditions for complex
mountainous terrain in the East River Watershed of the Upper Colorado River.

Heyss | eMsi¥ | o | gigrey  © Feldman, Aiken and Dexheimer at the

. TBS during SAIL. Photo by N. Bil
"Q G uring ofo by ilow
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SAIL Aerosol Vertical Profiles (SAIL-AVP)

I T R Instrument

Printed Optical Particle Aerosol size distribution from 140 nm Baseline
Spectrometer (POPS) (6 to 3 ym Payload

units)

Condensation Particle Total aerosol concentration from 0.01 Baseline
Counter (CPC) Model 3007 |pmto 1 um
(4 units)

Size- and Time-Resolved Size- and time-resolved chemical Baseline
Aerosol Collector (STAC) composition from 0.1 ym to 5.0 ym
Cascade impactors (6 units) | Size-resolved chemical composition Available

at four cut-off sizes (0.25, 0.5, 1.0, upon
2.5 um) request

MicroAeth AE-51 Black carbon concentration Available
measured at 880 nm upon
request

Example Aerosol Payload for the Tethered Balloon System (TBS).

« Aerosol Flights: (~1-4 per day)
* Filter collection for metal analysis (LBNL)
* IcePuck (Ice Nuclei)

%) Los Alamos SNL Colleagues: Dari Dexheimer, Andrew Glen Whitson, Casey Longbottom
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SAIL Aerosol Vertical Profiles (SAIL-AVP)

- EMSL Imaging and Chemical Analysis
* Chemical composition and organic molecular composition, examples shown below
* Coating analysis and heterogenous ice nucleation
* Ice Nuclei analysis TBD (led by CSU) Molecular Characterization of Organics

Elemental Composition

m/z 187.0613
A-Pinene SOA

Normalized abundance

0 - ~ 0.5 1

B
Area Equivalent Diameter ( pum) Area Equivalent Diameter ( um)

.L..m_mt Juhummﬂu_m_m‘.mm“ o

Na-rich : Sulfate : Dust :] K+S
Na-rich/Sulfate : Carbonaceous - Si+S : Other

Size-selected elemental analysis using Scanning Electron Bulk chemical analysis using mass spectrometry from a Summer
W lBTeEEeEly (SIS I & Sl AN HIE I T 20288 SAIL TBS Flight in 2023 by Gregory Vandergrift at EMSL.
Zezhen (Jay) Cheng at EMSL.

@ Los Alamos PNNL/EMSL Colleagues: Swarup China, Zenzhen Cheng, Gregory Vandergrift
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Summary

Interdisciplinary project integrating ARM atmospheric observations with
surface radiation measurements to understand dust on snow events

Observed changes in different bioaerosols based on fluorescence patterns
and physical properties (size and shape) throughout the sampling periods
and in the monthly diurnal profiles. Manuscript in prep.

Supermicron data collected at two locations to determine regional variability.

Collected vertical profile aerosol physical and chemical information using the
TBS during 4 deployments. Analysis is underway and in collaboration with
EMSL, LBNL/metal analysis and CSU/ice nuclei.
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Bioaerosol Trends with Meteorology

- 45 Precipitation events in 2022 categorized by rain rate

* Increasing trend in bioaerosol number concentration with rain
* More spherical particles during rain

* Also analyzed by wind direction, speed, etc.
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Real-time Bioaerosols — Spring 2023
- Preliminary Analysis — multiday event likely biomass burning
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