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Stable boundary layer (SBL) is one of the most complex and less understood topics in atmospheric science. The
type and height of the SBL is an important parameter for several applications such as understanding the formation
of haze fog, and accuracy of chemical and pollutant dispersion models, etc. [1].

This work addresses nocturnal Stable Boundary-Layer Height (SBLH) estimation by using variance processing
and attenuated backscatter lidar measurements, its principles and limitations. It is shown that temporal and spa-
tial variance profiles of the attenuated backscatter signal are related to the stratification of aerosols in the SBL. A
minimum variance SBLH estimator using local minima in the variance profiles of backscatter lidar signals is intro-
duced. The method is validated using data from HD(CP)2 Observational Prototype Experiment (HOPE) campaign
at Jülich, Germany [2], under different atmospheric conditions.

This work has received funding from the European Union Seventh Framework Programme, FP7 People, ITN Marie
Curie Actions Programme (2012–2016) in the frame of ITaRS project (GA 289923), H2020 programme under
ACTRIS-2 project (GA 654109), the Spanish Ministry of Economy and Competitiveness – European Regional
Development Funds under TEC2015-63832-P project, and from the Generalitat de Catalunya (Grup de Recerca
Consolidat) 2014-SGR-583.

[1] R. B. Stull, An Introduction to Boundary Layer Meteorology, chapter 12, Stable Boundary Layer, pp. 499–543,
Springer, Netherlands, 1988.

[2] U. Löhnert, J. H. Schween, C. Acquistapace, K. Ebell, M. Maahn, M. Barrera-Verdejo, A. Hirsikko, B. Bohn, A.
Knaps, E. O’Connor, C. Simmer, A. Wahner, and S. Crewell, “JOYCE: Jülich Observatory for Cloud Evolution,”
Bull. Amer. Meteor. Soc., vol. 96, no. 7, pp. 1157–1174, 2015.


