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Supporting SAIL with SAIL-Net

SAIL-Net added six aerosol microphysics sites to the East River
Watershed to study aerosol variability.
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Aerosol size
distribution: POPS

Portable Optical Particle
Spectrometer (developed
by Gao, et al. at NOAA)

Measures size range of
140 nm — 3 um, 1 sec
resolution
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\3 Instrumentation

Cloud Condensation Nuclei:
CloudPuck
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Static diffusion chamber design with
approx. 5 minute resolution

Collaboration with DU Huffman group

Ice Nucleating Particles:
TMAC (formerly IcePuck)

O

Sequential filter sampler based on
Creamen et al., 2018

48 hours time resolution, 8 filter
spots
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Timeseries from the POPS

170 nm - 3.4 um
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Seasonal Variability

There is more
variability
between the
sites in the
winter than in the
summer, as seen
by plotting the
coefficient of
variation over
time.

1.0

0.2

0.0

A

I

e

!

i

2021-10-10

2022-01-18

2022-04-28

2022-08-06

2022-11-14

2023-02-22

2023-06-02




The Role of Elevation

On average, aerosol concentrations are more similar across similar elevations
than at geographically proximal sites.

There is also surprisingly good agreement between SAIL-Net site
concentrations and TBS flight data in warmer weather.

22222222

Average error: 9%

3600 17:42

3500 17:28

17:19

e — — . 17:12

cbtop & pumphouse o —

—— % snodgrass 0.11
1500 — 17:01
£
:

r-value 0.4

o cbtop & cbmid

@ snodgrass & cbmid

o
@ irwin & cbmid ¢
) ® P
[ )
® ®gothic & cbmid

lllll

® gothic & pumphouse

0
Evenation Difference (m)




Representation Error
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\E Representation Error

The most representative site is not consistent over different aerosol sizes.
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Spring Dust Analysis
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Dust Surface Mass Data come from MERRA-2

Spring Dust Analysis
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Predominant Transport Paths

Southwestern US
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Dust Surface Mass Data come from MERRA-2

West/Northwestern US
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See Laura Riihimaki’s talk tomorrow 8:40-8:50 for dust’s affect on albedo!
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steld Q Week Q Year Q DATEON DATEOFF | |, ca Q o Q HNO, K Q Mg Q Na Q NH, Q NO, Q S0, Q S0, Q ™o, Q
GTH161 1 2022 1/64/2022 1/11/2¢ 2 0.009 08.815 0.0 08.664 0.002 08.864 0.02 08.826 0.071 0.848 0.096
GTH161 2 2022 1/11/2022 1/18/2¢ 2 0.007 0.013 a1 0.885 0.002 0.087 0.047 0.023 a1 08.891 0.155
GTH161 3 2022 1/18/2022 1/25/26%2 0.015 0.013 a1 0.087 0.003 0.089 0.052 0.836 0.083 0.161 0.201
GTH161 4 2022 1/25/2022 2/81/2¢ 2 0.014 0.814 a1 0.064 0.002 0.013 0.047 0.836 0.09 .1 0.163
GTH161 5 2022 2/61/2022 2/88/2¢ 2 0.035 8614 0, 0.006 0.085 8011 0.6 08.667 0.112 0.127 0.215
GTH161 6 2022 2/68/2022 2/15/2¢82 0.037 8.613 8.1 0.608 0.006 8.611 0.6 08.845 0.086 0.148 8.144
GTH161 7 2022 2/15/2022 2/22/26 2 0.084 08.613 8.1 0.616 0.009 8.013 0.072 0.131 8.189 8171 08.258
GTH161 8 2022 2/22/2022 3/81/2¢ 2 0.048 08.613 8.1 8.017 0.009 0.018 0.077 08.682 0.088 0.204 08.185
GTH161 9 2022 3/61/2022 3/88/2¢ 2 0.89 08.813 .1 8.815 0.011 8.813 0.094 .11 0.857 0.227 0.219
GTH161 16 2022 3/68/2022 3/15/2602 0.826 08.813 a1 0.068 0.085 0.869 0.069 08.843 0.082 0.166 .16
GTH161 11 2022 3/15/2022 3/22/2¢ 2 0.091 08.813 a1 8.817 0.817 08.816 0.1e5 0.172 0.874 0.286 0.326
GTH161 12 2022 3/22/2022 3/29/2¢ 2 0.149 0.813 Q. 0.026 0.025 0.028 0.073 0.164 0.093 0.25 0.282
GTH161 13 2022 3/29/2022 4/85/2¢ 2 0.209 0.82 a1 0.023 0.03 0.844 8114 0.223 0.091 0.396 0.321
GTH161 14 2022 4/85/2022 4/12/2¢ 2 0.266 0.851 0.0 .04 0.048 0.086 0.085 0.192 0.098 08.334 0.265
GTH161 15 2022 4/12/2022 4/19/2¢2 0.376 0.038 a1 0.041 0.051 0.879 0.153 0.346 0.6 08.521 0.448
GTH161 16 2022 4/19/2022 4/26/2¢ 2 0.086 08.377 0.0 08.836 0.651 .35 8.115 0.423 0.855 0.473 0.493




Using CASTNET Data as a Proxy for Dust
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Using CASTNET Data as a Proxy for Dust
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Q Questions & Discussion

* Why might there be more
variability in aerosol
concentrations in the winter?

- Are there other folks working on
analysis of the dust events in
various capacities?

Photo by Connor Scalbom



easonality and Diurnal Patterns
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\3 Differences Over the Years
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