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Abstract

The Southern Ocean and Antarctica are remote from anthropogenic influence, making the region one of
the most pristine in the world and a unique testbed for probing natural atmospheric processes.
Understanding these “baseline” conditions is critical for reducing the uncertainty in our climate models.
A recent effort, PICCAASO, was initiated to coordinate the over 20 international projects funded since
2020 aimed at investigating the complex natural interactions between ocean biogeochemistry, trace gas
emissions, aerosols and clouds. In this presentation, early results and plans from several Australian-based
PICCAASO-themed campaigns in the region are presented. The MISO voyage took place aboard the RV
Investigator from January-March 2024, venturing in latitudinal transects from Australia to Antarctica, and
meandering along the Antarctic ice edge, measuring a diverse range of unique air-masses. The Baseline
Air Pollution Station at Kennaook / Cape Grim (KCG, 40.7°S, 144.7°E) represents the longest and most
consequential record of Southern Hemisphere aerosol and gas-phase chemistry. The CAPE-k project
extends this record to include 18 months of cloud and precipitation measurements. Beginning in April
2024, the campaign deploys the US Department of Energy Atmospheric Radiation Measurement (ARM)
Mobile Facility (AMF) to KCG, providing the first full seasonal cycle of clouds and precipitation in the region
— critical data to reduce the radiative bias plaguing CMIP models in the region. The COAST-k voyage,
planned for May 2025 aboard the RV Investigator, will deploy a similar instrument suite as at CAPE-k and
KCG, but onboard a mobile platform, enabling spatial contextualisation to these important data, and
vitally in a season where observations are rare. With this recent influx of critical observations in the region,
we are at the precipice of being able to answer some long-standing questions, and significantly improve
our climate models and our ability to respond most suitably to a changing climate.
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