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Original objective: mapping  NO2 at a fine spatial resolution (200 x 200 m2) to cover 
the spatial extent of a satellite pixel in < 1h from a Unmanned Aerial Vehicle (UAV) 

 Whiskbroom set-up 

H = 3 km, Angular Field of View = 120°, 
instantaneous FOV =  2.5° (IFOV = 130 m) 

Swath = 10 km, 600 km2/h at 60 km/h 
 
(OMI pixel = 13x24 = 312 km2 ) 

Objective and geometry of SWING-UAV 



- Avantes  AVASpec-2048 spectrometer 
- 200-750 nm, 1.2 nm FWHM 
- IFOV = 2.6°, Angular FOV = 110°  
- 920 g 
- 27 x 12 x 8 cm3 

- Power consumption: 6 W at 5 V 

The SWING payload 



Flying wing built by Reev River Aerospace (RRA) in collaboration with 
University of Galati  

The Uni. Galati custom-built UAV 

- Electrically propelled 
- Open cell foam comp. 
- Wingspan: 2.5 m 
- Speed: 100 km/h 
- Ceiling: 3 km 
- Autonomy: 1h 
- Autopilot 

SWING Video 
camera 

Attitude sensors, 
GPS, autopilot, etc. 



SWING-UAV: Spectra and DOAS Fits 

NO2 window: 425-490 nm 
+O4, H2O, O3, Ring 
S/N = 15 
 

 
 

H20 window: 543-620 nm 
+ring, O3 

 
 

DOAS : Differential Optical Absorption Spectroscopy 
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 The AROMAT campaigns and  the Turceni power plant 

http://uv-vis.aeronomie.be/aromat/ 



UAV Flight track downwind of the Turceni power plant 
   (11 Sept 2014) 



Uni Bremen AirMAP on the FUB Cessna 
(Schonardt et al., 2016, Meier et al., 2017 ) 

SWING-UAV Flight on 11 Sept 2014 

SWING on the UAV 



AROMAT-2 
SWING on the Cessna- August 2015 



SWING NO2 measurements from the Cessna (28 Aug 2015) 

Wind 



 SWING SO2 measurements from the Cessna (28 Aug 2015) 

Wind 

 



Validation of SO2 measurements 
above Turceni (AROMAT-2)  

 



 SWING NO2 measurements from the Cessna (AROMAT2)  
Bucharest, 31 Aug 2015 

 



 

Validation of NO2 measurements  



NO2 measurements above Berlin 
21 April 2016, AROMAPEX campaign 
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BIRA inolvement in the RAMOS project  
RAMOS : ESA project coordinated by INOE, with INCAS, and Uni. Galati 
 
 

2 New SWING instruments in 
development for INCAS platforms 
(BN-2 and Quadcopter) 

Campaign in Romania: 
May 2018 

Delivery of Instruments:  
Sept. 2017  

Timeframe 

KO: Oct. 2016 



SWING-UAV Measurements of ship 
emissions?  

 



Conclusions 

• SWING payload has mapped NO2 and SO2 above 
power plant  and cities from a UAV and a Cessna 

• SWING measurements have been validated with 
larger airborne instruments 

• Satellite validation from  small UAVs appear not 
easy due to regulations and UAV autonomy, what 
about HALE UAV? 

• Two more SWINGs instruments being developed 
at BIRA for INCAS platforms 
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