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Investigating the polar boundary layer and aerosol particles with ALADINA
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Operation of ALADINA in Ny-Alesund

The UAS ALADINA (Application of Light-weight Aircraft for Detecting IN-situ Aerosol) was developed for studying the horizontal and vertical variability of
aerosol particles in the atmospheric boundary layer (ABL). The current payload (Barfuss et al., 2018) consists of fast meteorological sensors, optical
measurements and aerosol instrumentation. One aim of the project is the investigation of the new particle formation (NPF, shown in the aerosol particle
number concentration of size smaller than 20 nm, N_,o) in the Arctic environment. Due to harsh conditions, the UAS had to be adapted in design and the

0 24.8 kg MTOW

0 3.6 mwing span

0 40 min flight duration \ 1

0 28 m st cruising speed C g
o 4 kg payload 1>.,§. ~3

0 1 Hz live data transfer

1fine wire temperature sensor

2 humidity sensor

3multi hole probe

“aerosol inlet

5 aethalometer

6 optical particle counter (0.39-10 pm)
7condensation particle counter (~7 nm- 2 pm)
8 data acquisition

Fig. 1: ALADINA during take-off

As part of the AWIPEV project 168, ALADINA was operated at the local airfield in Ny-Alesund during late spring.
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'Summary and Future Perspecti\}es

like special wind systems along the fjord and from the glacier

The data will be implemented into the SOSAA model (e.g. Zhou et al.,

2014).

A high variability of the vertical and horizontal distribution of aerosol
particles was observed during the field experiment in spring 2018 :

Strong dependence of N_,, on the wind direction
Aerosol particle number concentrations several orders of magnitude
higher than measured in previous Arctic studies
Events with high local pollution by ship emissions and car traffic
NPF in different layers in relation to multiple inversions
Effect of small scale orography on the distribution of aerosol particles,
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Fig. 5: Observations of the vertical and horizontal distribution of aerosol particles on a day with high local sources due to ship emissions. The grey boxes show the vertical distribution of aerosol particles measured with two CPCs,
one OPC in different channels (size bins 0.39 and 0.5 um), the potential temperature (8) and water vapour mixing ratio (q).
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