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A new method for the continuous monitoring of atmospheric aerosol properties will
be presented, which allows for the first time to derive substantial information on the
aerosol extinction profile by passive remote sensing. While established passive re-
mote sensing techniques using Sky photometers only provide the total optical depth,
information on the aerosol vertical distribution is derived from measurements of the
optical depth of the oxygen dimer (O4) in addition to the (relative) intensity of diffuse
skylight at different viewing directions and wavelengths by Multi- AXis Differential
Optical Absorption Spectroscopy (MAX-DOAS). Using a newly developed retrieval
algorithm based on optimal estimation, the capability of MAX-DOAS measurements
to derive the extinction profile, phase function and single scattering albedo of atmo-
spheric aerosols will be demonstrated. The information content, vertical resolution
and retrieval errors under various atmospheric conditions will be discussed, including
recommendations for the optimal instrument setup. The results of these model stud-
ies suggest that the accuracy of MAX-DOAS observations of the aerosol total opti-
cal depth is comparable with measurements from the AERONET network. Moreover,
MAX-DOAS measurements contain substantial information on the vertical distribu-
tion of aerosols, are not restricted to clear sky conditions, and can be performed with a
relatively simple, robust and self-calibrating instrumentation. The retrieval algorithm
can be easily adapted to retrieve the vertical profile of various tropospheric trace gases
(such as NO2, HCHO, BrO and IO) from MAX-DOAS measurements.


