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On this background, I received this email 6 years ago: 
 
X-From_: Mathias.Rotach@meteoswiss.ch  Fri May 30 17:19:01 2008 
Subject: FW: New COST Action "Unmanned aerial systems (UAS) in atmospheric research" 
… 
 
Lieber Bruno 
  
ich habe diese Anfrage vom COST Büro bekommen. Ich weiss, du stehst eher auf die 
bemannten 'aerial systems', aber trotzdem meine Frage: kennst du jemanden IN DER 
SCHWEIZ, der sich mit den unbemannten befasst oder ein Interesse haben könnte dafür? 

Translation: 

Dear Bruno 

I got this request from the COST office. I know you are 
rather involved in manned aerial systems, but, 
nevertheless my question: Do you know someone in 
Switzerland who deals with unmanned systems, or could be 
interested? 
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Unmanned Meteorological Airborne Research System 
Bruno Neininger with Hanfried Hesselbarth, 

the former assistants Oliver Ensslin, 
Marc Gerber, and Manuel Metz, continued with  

Thomas Matti, David Braig, Adrian Räz and more than 20 students 
engaged in diploma theses, supported by internal funding of the 

School of Engineering in Winterthur, 
and COST Switzerland. 
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The intention of my talk is to show – or at least to 
trigger a discussion about – that for some applications, 
manned aircraft are still easier to handle than UAV’s. 
This is NOT against RPAS – we have our own (UMARS), 
admire the success with RPAS everywhere, and are 
convinced, that progress will continue. 
It’s about discussing the short-term options which we 
have for the next few years.  
It is also about combining the two types of systems. 
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Manned airborne measurements are known to be 
expensive, and that the users are dependent from large, 
unflexible                                operators. 

This is not the case if you are using or contracting 
SERAs: Small Environmental Research Aircraft, operated 
in teams of 2 to 4 people (including YOU if you wish!) 

For many applications, the time between the integration of 
the system until getting a result is only a few days, and 
the costs per day of measurements are in the order of 10 
to 20 k€, which can deliver Laser- or Hyper-Spectral 
Scanning of several 10 km2 or any other application.  
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By the way: 
Some roots of this type of work started 
30 years ago at ETHZ, within the 
Institutes for Geodesy, and for 
Atmospheric Physics, performing flights 
for refractive index measurements in 
terrestrial networks around 1985. 
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… or low 
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… in Switzerland … 
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… or in Australia 

performing Laser-Scanning with RIEGL Q560 & Q680 
and Hyperspectral Scanning with Specim EAGLE & HAWK 
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This was one of the flight patterns (diameter 30 km) 

in order to get net budgets for CO2 and H2O 



http://www.flinders.edu.au/
http://www.airborneresearch.com.au/
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These were the methane sources: 
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With the same technique, we can also measure emissions 
e.g. from a large coal power plant (Aug. 2012 in Germany) … 



Navigare 2014, Bruno Neininger, ZHAW, Slide 31 

… or from a city like Paris (March-19, 2014) 
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… while this funnel was flown by UMARS 
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Even a third airborne system was active: 
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… a tethered balloon system with p,T,u,wind, and CH4 









file:///private/var/folders/y9/ggdyllgj4732yn02bcdrt3p80000gn/T/WebKitPDFs-7tPDe5/airborne_wind.ppt


Bruno Neininger, MetAir, slide 1  principles of measuring wind with METAIR-DIMO 

Calculating wind after Lenschow, 1986, corrected by Hans Richner, ETHZ, 1987) 





file:///private/var/folders/y9/ggdyllgj4732yn02bcdrt3p80000gn/T/WebKitPDFs-7tPDe5/ARA_Goulburn_2006.wmv
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There is space for more 
sensors. However, this 
capacity was not used yet in 
this first campaign. 
Measured parameters on 
board of METAIR-DIMO (left) 
and those that could be 
provided (carried)  
by ZHAW-UMARS in the near 
future (green: already done) 

ECO-Dimona UMARS
Transponder available
position and attitude angles xsens
data acquisition system ZHAW
post processing same
O3 by UV absorption
NO2, NOx, NOy, HNO3, PAN, Ox NO2 opt.
fast temperature (10 Hz) thermocoup.
dew point (1 Hz, new 10 Hz) SnowWhite
wind (slow, horizontal) same
3-d-Wind (10 Hz) Z_probe
zGND (radar) available
zGND (laser, 100 Hz)
Aerosols >0.3 / >0.5 Pm available
Aerosol 0.3..20 Pm possible
Aerosol >10 nm possible
CO perhaps slow and inaccurate
CO2 etc. grab samples (flasks)
CO2 accurate (LI-6262 mod)
CO2 fast (LI-7500 mod) possible
H2O fast (LI-7500 mod) possible
Photometer (Irradiation) available
fast CH4 (5 Hz) perhaps slow and inaccurate
vertical camera available
IR and/or NDVI possible
LaserScanner RIEGL Q560 no way
Hyper Spectral (Eaglet) perhaps soon?













http://www.eufar.net/
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thank you! 
(photo Marc Gerber, ZHAW) 


