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SAMUM: The Munich Contribution
The contribution of the Munich group to the overall objective – the characterization of the mineral aerosol component
close to its source region – included the following parts: measurements of the vertical distribution by means of two
lidars, optical depth and sky radiances at several wavelengths by means of a sun-and sky-radiometer, and model
calculations of scattering properties of non-spherical particles. All activities were coordinated within closure
experiments.

Introduction

Measurements

Numerical Modeling

Measurements were conducted at Ouarzazate from
May 13. to June 7., 2006, with MULIS (6 channel
Raman-polarization-lidar), POLIS (2 channel lidar,
either in depolarization- or in Raman-mode) and
SSARA (10 wavelengths radiometer). For two days,
POLIS was installed at Zagora. While SSARA was
measuring continuously, the lidars were operated
typically for two periods of several hours per day
simultaneously with the IfT-lidar to benefit from the
individual strengths of each system, and during the
overpasses of the Falcon.

The reasons for the simultaneous operation of the
lidars were manifold, e.g., to obtain depolarization
measurements at 3-4 wavelengths, and to cover the
whole vertical range by exploiting the different
overlap-characteristics of the lidars. A highlight of
the Munich contribution was the novel and very
precise depolarization calibration technique which is
indispensable when comparing measurements and
theoretical calculations of the linear depolarization
of particles. Photometer measurements were
primarily made to support closure experiments.

Numerical studies of optical properties of nonspherical particles were made with the Mishchenkocode: a large variety of spheroids, cylinders and
Chebyshev-particles with realistic size distributions
and refractive indices were conducted to get a first
estimate of, e.g., linear depolarization values and
their variability. These calculations can be
considered as a preliminary stage of the on-going
establishment of the SAMUM data-base of optical
properties.

Some results from SAMUM I
Left top:
Range corrected signal at 532 nm (MULIS), evening of May 19,
2006
Left bottom:
Volume linear depolarization at 532 nm: Water layers (low
depolarization) on the top of ice clouds (high depolarization) are
clearly distinguishable. The scene shows ice formation at the
top of the dust layer.
Below:
Particle linear depolarization (average over 15 minutes): note,
that the values are in the range of 30% (532 nm).

Top:
Model calculations for different idealized non-spherical
particles (532 nm): Linear depolarization can reach 35%.
Bottom:
Model calculations of the wavelength dependence of the
linear depolarization.
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Center right:
POLIS (“depolarization mode”)
measurements at Zagora (680 m a.s.l.) on
May 27 (morning) showing a comparably
shallow aerosol distribution. Volume
depolarization at 355 nm is shown; overlap
starts at approx. 850 m.
Rightmost:
Extinction, backscatter and lidar-ratio profile
of the same day, but evening. POLIS was
operated in the “Raman-mode”.
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In the second phase, SAMUM II, it is planned to extend the very promising approach of the combination of different lidar systems to the more
complex situation in the far-field of Saharan dust outbreaks (Cape Verde Islands), when mixtures of different aerosol components occur.
Photometer measurements shall be included and an approach of the joint active/passive remote sensing data evaluation shall be tested
(based on Nakajima’s skyrad.pack). A significant part will be devoted to the in-depth evaluation of the SAMUM I data, in particular the
comparisons between and the synergy of the lidars, and the closure studies.

