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Development of a differential absorption lidar for nitrogen dioxide measurement 
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Abstract: Principle and system design of a DIAL system for tropospheric nitrogen dioxide measurement are 
examined and carried out. The existing three-wavelength UV ozone DIAL will be improved for this purpose. The 
wavelengths of 395.6 nm and 396.8 nm will be employed. Systematic error of nitrogen dioxide observation is 
estimated to be 4x1020m-2 in spectrum factor, which is somewhat larger than that for ozone (3x1020m-2). As a result 
of the simulation, the aerosol backscattering interference is a major source of the systematic error, which is small 
enough for our purpose.  
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Fig.1 (left) Absorption cross section of nitrogen dioxide. 

Fig.2 (right) Spectrum factor for NO2 measurement. 

Fig.3 An improvement plan of MRI UV DIAL to NO2 measurement. 

Fig.2 Spectrum factor for sulfur dioxide observation. 

Fig.4 (left) Relationship between shot number and measurable height as 

a function of system constant C for the wavelength of 396.8 nm.  

Fig.5 (right) Result of a simulation of NO2 DIAL measurement. 
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