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Spectroscopic measurement methods of gases and aerosols like DOAS (Differential Optical 

Absorption Spectroscopy) are well-established in science due to its advantages in accuracy and 

possibilities. The gas is measured along an open light path using the sun as natural light source 

(passive) or a lamp as artificial light source (active). To allow a broader application we developed full 

automated passive and active DOAS like systems which are used e.g. in MAX-DOAS Networks for air 

pollution monitoring world-wide or for the investigation and control of ship emissions. 

But the major breakthrough for spectroscopic applications is the use in point (in-situ) measurements,

where the light path of few hundred meters needs to be realised in a small box. Our developed cavity

based ICAD system for NO2 and NO (nitrogen dioxide and nitrogen oxide) combines the advantages 

of DOAS spectroscopy with a mobile in-situ measurement system. In comparison to existing NO2 

techniques, it allows to investigate the air pollution and its distribution in urban cities e.g. by mobile 

point measurements or with a bike driving in the city. These distribution maps are urgently needed, 

as NO2 is the most critical air pollutant in most European cities and measurements are typically based

only on one or few fixed stations. Additionally, also air pollution studies are possible which directly 

focus on the personal exposure, like the NO2 pollution level in a car, while cycling or at home. The 

surprising results of these studies will be presented. 

Mobile ICAD NO2 and NO measurements are also used to investigate the main source of the NO2 air 

pollution, the vehicle emissions of NO2 + NO. With the new “plume chasing” method NO2, NO and 

CO2 are measured in the emission plume of an individual vehicle and then calculate its NO2 + NO 

emission factor. This allow relative simply reliable emission measurements which was validated in 

different studies. With a growing community it is mainly applied to identify high emitters, a vehicle 

which emit much more than typical for this type of vehicle. Beside high emissions like for diesel 

passenger cars observed in the diesel gate, these are later manipulations at the vehicle or 

malfunction. Current vehicle inspections cannot observe these high emitters. Measurement studies 

show for example that in the order of 25% of the trucks are affected. This significantly increases the 

total NO2 and NO emissions of the transport sector and is a major contribution to current air 

pollution.  


