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The influence of water vapor absorption on ceilometer measurements:
Relevance for aerosol retrievals
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In the last years extended networks of single-wavelength backscatter lidars have been established by several
national weather services. Due to improvements of the hardware and their 24/7 availability such ALCs (automated
lidars and ceilometers) are increasingly used to monitor the aerosol distribution. Currently operational algorithms
to quantitatively derive optical properties (backscatter coefficient) of particles are under development. Often
mixing layer heights are provided as secondary products. These activities offer a wide range of applications
including observations of the dispersion of volcanic ash plumes, input for air quality studies and validation of
chemistry transport models.

For a better characterization of atmospheric parameters that can be derived from ALC measurements, and the
assessment of uncertainties of the corresponding retrievals COST action ES1303 (TOPROF) was established.
Major topics include e.g. the calibration of ALCs and the provision of overlap correction functions. Recently, it
has been emphasized that ceilometers operating in the spectral range of 905 — 910 nm are influenced by water
vapor absorption and that this effect must be taken into account if the particle backscatter coefficient shall be
derived. Ignoring leads not only to quite large errors, moreover it is hardly possible to quantify this uncertainty.
The water vapor correction scheme introduced by Wiegner and Gasteiger (2015) can reduce the uncertainty to less
than 5 %, provided that the profile of the water vapor concentration (e.g., from radio sondes) and the spectrum of
the emitted radiation are known. In the frame work of a field campaign in summer 2015 (CeiLinEx) co-located
and coincident measurements of ALCs (at wavelengths with and without water vapor absorption) were performed.
Thus the influence of water vapor absorption and the ability to correct for it when retrieving optical properties of
particles can be demonstrated.
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