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We describe the Small Whiskbroom Imager for atmospheric compositioN monitorinG (SWING), and its first test flight on a dedicated Unmanned Aerial Vehicle (UAV). One objective is the
mapping of NO, columns at high spatial resolution allowing to subsample satellite measurements within the extent of a typical ground pixel. Simulations show that tropospheric NO,
columns can possibly be monitored at a ground resolution of 200x200 m” in polluted zones. The instrument is based on a compact ultra-violet visible spectrometer and a scanner to
achieve whiskbroom imaging of the trace gases fields. Including housing and electronics, the weight, size, and power consumption of SWING are respectively 920 g, 27x12x12 cm®, and 6
W. The custom-built UAV wingspan is 2.5 m and can reach an altitude of 3 km during 2 hours, flying at 100 km/h in preprogrammed tracks. Considering the 120° swath of the instrument,
it is able to cover an area of 20x20 km? in less than one hour. The spectra are analyzed using Differential Optical Absorption Spectroscopy (DOAS). Several atmospheric species are
detectable in the spectral range covered by the spectrometer (250-750 nm). Water vapor, ozone, and O, have been identified in the spectra recorded during the test flight, which took
place on 11 May 2013 near Galati, Romania. From this experiment, the detection limit of SWING-UAV for NO, is estimated to lie around 2 ppb. Beside the validation of air quality satellite
or local chemistry and transport models, other potential applications include monitoring NO, and/or SO, emissions from power plants, industries, ships, or volcanoes.
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UAV and is therefore more compact. Pixel Size(km) = 0.1

Integration time(s) = 0.058
Error = 5.6e+015

Pixel Size(km ) = 0.2
Integration time(s) = 0.24
Error = 2.8e+015

Pixel Size(km) = 0.5
Integration time(s) = 1.5
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(4) Merlaud et al., AMT, 2012, (5) Kowalewski and Janz., Proc. SPIE 7452, 2009 Figure 1. Simulations of NO, observations from an UAV flying at 3 km.
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Figure 2. The SWING instrument.

2 hours at 3 km altitude.
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On 11 May 2013, we perfomed the
first test flight with SWING on the
UAV, 15 km NW of Galati, Romania
(45.53°N, 27.9°E). The flight
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More Technical details about SWING-UAV:;

lies around 2 ppbv.

Figure 5. Geometry of measurements during the

flight and its effect on the air mass factor.

sources in Romania, such as around steel (Fig. 7, a) or fer-

tilizer (Fig. 7, b) factories.
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