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The goal of the CAINA (Cloud-Aerosol Interactions in a Nitrogen-dominated Atmosphere) project is

to investigate multiple aspects of aerosol-cloud interactions under high concentrations of reactive

nitrogen. This chemical regime is starting to emerge in many regions following the strong

reduction of SO

2

emissions, but is already firmly established at our study location in the

Netherlands. CAINA is a consortium project that aims to combine in-situ and remote sensing

observations of aerosols and clouds with chamber experiments and high-resolution modelling to

study the formation of CCN, cloud chemistry, and aerosol effects on clouds.

This talk will present first highlights of the CAINA project focussing on the cloud chamber

experiments and the field campaign conducted in March/April 2025.

Extensive studies in the AIDA cloud chamber have shown that substantially more secondary

organic aerosol is formed under high humidity (80-90%) than at dry conditions, when liquid seed

particles are present. This is accompanied with distinct differences in the chemical composition of

the formed SOA. We can show considerable formation of secondary organic aerosol in the

aqueous phase and that the presence of ammonium nitrate in the particles causes the formation

of organic nitrogen species and other higher-order reaction products.

First results from the field campaign at a coastal and a regional background site in the

Netherlands highlight the high ammonium nitrate contributions to the aerosol mass concentration

and especially high gas-phase NH3 concentrations (up to 50 mg m

-3

) during the field campaign,



indicating a chemical regime dominated by reactive nitrogen and relatively high aerosol pH.

Further highlights include strong new particle formation events, as well as distinct differences in

particle chemical composition between the ground and at 250 m height, particularly when clouds

were overhead. A potential effect of nitrogen pollution on cloud properties will be investigated,

combining ground-based data, remote sensing by cloud profilers, and in-situ cloud measurements

using the helicopter-borne cloud probe ACTOS.

This work is supported by the Dutch Science foundation NWO (grant # OCENW.XL21.XL21.112) and

by the ATMO-ACCESS project (ATMO-TNA-3—0000000063).

CAINA: https://sites.google.com/view/cainaproject/

the CAINA team: Isabelle Steinke, Barbara Ervens, Mira Pöhlker, Maarten Krol, Pascale Ooms,

Holger Siebert, Hans-Christian Clemen, Laurie Novak
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