Strong spatial variability of NO, over polluted areas

and within emission plumes observed by aircraft imaging DOAS
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1. Introduction 3. NO, vertical columns downwind of a power plant
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Largest amounts are caused by power plant emissions, smaller scale
NO, variations are also visible, e.g. around a motorway interchange
and some industrial areas. NO, amounts in rural areas as well as
above parts within Berlin City are substantially lower.

recorded intensity (left) and the NO, amount (right). The intensity Is
enhanced above the motorway and even more above bright fields
west of the road. NO, amounts are slightly enhanced only above the
motorway at (5%£2)-10% molec/cm?.

« Detector: Frame transfer (FT) CCD detector, 512x512 pixels, 8.2x8.2 mm?2 chip size Figure: NO, amounts measured during a flight across Northern Germany

with larger and strongly variable NO, amounts around 1-10'® molec/cm?2
above and close to cites such as Hamburg, and consistently low values
above remote, clean areas towards the East.
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cities, motorways as well as remote and unpolluted areas at good spatial resolution (down to 30-40m).

* Imaging capabilities of AirMAP allow detailed observations of small scale pollution sources and emission plumes.

» In all cases, strong spatial variability and gradients of NO, column amounts are observed.
<100m across track (at ~1km flight altitude), ~ 30 m along track » The spatial NO, distribution in power plant emission plumes is strongly non-uniform and variable.

 Positioning information: GPS and gyrometer for correct geolocation * Instead of gradually increasing along the plume, NO, is often confined in bubble-like structures.

* The observations have implications for the importance of emission sources and downwind chemistry, because
localised amounts of NO, lead to different effects than a smoothly averaged distribution.

» Possible reasons for non-uniform distributions and plume evolution include source variability, chemical
transformations and local meteorology.

 Further analysis of the NO, variability and plume structures will include dynamics and plume chemistry.

« Field of view: ~48° across track (6), ~1.5° along track (y)
« Swath width: on the order of the flight altitude H
* Viewing directions: max. 35 individual LOS (line of sight)

* Averaging across track: combining fibres to typ. 9 LOS (6,
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