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Executive summary

Vertical aerosol profiles during the Pallas Ice Cloud Experiment 2022 - VAP-PaCE

We deployed a tethered balloon facility, a helikite, at the ACTRIS station Pallas between 24 September and 16
October 2022 to measure the vertical profiles of aerosol properties and their interactions with clouds. A total of 18
flights were performed with a payload of aerosol microphysics and chemistry instruments. More than half of the
flights were performed in and above clouds, while six flights were cloud-free. Notably, also new particle formation

events were captu red.

Scientific objectives

The overall objective of VAP-PACE is to explore aerosol-cloud interactions in situ. Specifically, we aimed to:
- characterize atmospheric boundary layer thermodynamics (temp, humidity) and aerosol properties (size
distribution, concentrations of INP and CCN, optical properties).

- understand particle chemistry and microphysics below, in and above clouds and related processes

Reason for choosing station/ infrastructure

The Pallas ACTRIS station performs in depth aerosol chemistry and microphysics measurements on the ground
and with remote sensing. We measure many of the ACTRIS standard aerosol variables with our vertical system
(e.g., particle number concentration, size distributions, absorption coefficients) and can hence directly relate
ACTRIS surface observations with the vertical in situ data, as well as relating remote observations with the in situ

data. Moreover, other tethered balloon systems and UAVs were operated at the same time.
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Activities during the TNA (research, training, events, ...)

Research activities:

- We installed the tethered balloon at the Matorova hut and performed 18 flights with aerosol instrumentation on
board.

- Ground based aerosol instruments were operated in the hut.

- The payload instruments were compared to the Pallas main ACTRIS instruments at the beginning and end of the

field work.

Method and experimental set-up

Ground based instrumentation:
- SMPS

- OPC

- trace gases

- filter sampler

Tethered balloon instrumentation:

- filter samplers (for chemistry and INP)
- mini SMPS

-CPC

-OPC

- cloud droplet probe

- absorption photometer

- trace gases

- weather station

Preliminary results and conclusions

In total 18 flights were performed under, in and above clouds. Six flights were cloud-free. We were able to obtain
aerosol size distribution spectra and their evolution during cloud processing. In most cases the atmosphere was
well mixed in the lower hundred meters, there were only few occasions with temperature inversions. High wind

speeds, likely low-level jets, were frequently encountered above 100 m altitude.
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Outcome and future studies

Data publications and scientific manuscripts are in the making.

A further outcome is that guest instruments for INP sampling and a cloud probe were successfully flown and new
payload developments will follow from this.

We envision future collaboration with FMI at Pallas to investigate aerosol cloud interactions in a different season,

preferably winter.
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