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Acronyms and Abbreviations

first ARM Mobile Facility

Aerosol Observing System

aerodynamic particle sizer

Atmospheric Radiation Measurement

U.S. Department of Energy

Eastern Pacific Cloud Aerosol Precipitation Experiment
mean absolute error

optical particle counter

scanning mobility particle sizer

Tracking Aerosol Convection Interaction Experiment
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1.0 Summary

This campaign requested the deployment of the U.S. Department of Energy (DOE) Atmospheric
Radiation Measurement (ARM) User Facility optical particle counter (OPC) at the first ARM Mobile
Facility (AMF1) located at the Scripps Pier in La Jolla, California during the Eastern Pacific Cloud
Aerosol Precipitation Experiment (EPCAPE). The addition of the OPC was requested for two reasons.

(1) Close the gap between the scanning mobility particle sizer (SMPS) and aerodynamic particle sizer
(APS) size distribution from the Aerosol Observing System (AOS) measurements.

(2) Principal investigator Petters has been working with Tracking Aerosol Convection Interaction
Experiment (TRACER) data to compute particle fluxes from Doppler lidar (Petters et al. 2024). Briefly,
backscatter flux is obtained using the eddy covariance technique using the Doppler vertical velocity and
attenuated backscatter. Building upon prior studies, we were able to relate backscatter to particle number
concentration by calibrating the lidar retrievals against optical particle counter-measured ground-based
aerosol size distribution and radiosonde-interpolated relative humidity at lidar sample height. Performing
similar analysis was of interest to EPCAPE to better understand the emissions and vertical transport of
large particles into the overlying stratus clouds. However, as stated above, this analysis requires an optical
size distribution that covers the 0.3-30-um-diameter size range.

The OPC was deployed between 2023-04-14 and 2024-02-14. The deployment, data quality analysis, and
data archiving was handled by the DOE ARM instrument mentor team without additional involvement by
the principal investigator. Data quality was marked as “routine” for the majority of the campaign.
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Figure 1. Data timeline and quality for the OPC polled from the ARM Data Discovery tool.

2.0 Results

The data were used to support computation of particle fluxes using a combination of Doppler lidar and
OPC data (Pujiastuti et al. 2025). This work includes a comparison of aerosol number concentration
calculated at 105 m above the surface based on the Doppler lidar retrieved backscatter signal and the OPC
measurement derived number concentration at the surface. The comparison showed a strong correlation
(R?=0.76) and mean absolute error (MAE) = 1.44 cm ™ between the Mie theory calculations and OPC
measurements. The main result from Pujiastuti et al. (2025) is the estimated sea-spray production flux for

a number of case studies during EPCAPE. These fluxes ranged from 0.20 to 1.53 cm™*s™*, with wind

speeds varying between ~4.5 and ~6 m s~ .
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