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1. Introduction
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Goals of the project:
Airborne, spectral measurement of the surface albedo
which is needed:
– as input parameter for modelling
– as boundary condition for satellite retrievals of aerosol properties
●Assessment of the radiative forcing of Saharan dust at the surface
●Improve satellite retrievals of aerosol optical properties
●

Dust storm crossing
Ouarzazate airport

Fig. 1: The Partenavia P68B research aircraft at
Ouarzazate airport (top), and a close-up of the
optical inlets (left) for irradiance (transparent
semi-spheres) and actinic flux density (whitish
heads). The grey cupola holding the inlets is
automatically tilted for fast and accurate
horizontal stabilisation during flight.

Realisiation:
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SAMUM experiment in South-East Morocco from May 19 to June 6, 2006
●Airborne measurement of upwelling and downwelling spectral irrandiances
and actinic flux density aboard the Partenavia aircraft D-GERY
●Ground-based measurement of spectral downwelling irradiance, radiance,
actinic flux density, and thermal infrared (IR) radiation at Ouarzazate airport
●
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Fig. 2: Overview of the flight patterns flown
during the SAMUM campaign. Ouarzazate
airport is in the center. Altogether, 13
flights have been conducted.

2. Instruments
Remarks
Temperature-controlled
housing.
Optical inlets horizontally
stabilised [1,2].
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4. Preliminary results
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Examplarily, results for May 19 are presented here. There were moderate dust
conditions (τaer,500nm = 0.4), no clouds, and both satellites (MISR, MERIS) overpassing.
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Fig. 3: The surface spectrometer inlets. From left
to right: Thermal broadband sensors, irradiance
inlet, actinic flux density inlet.
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Fig. 4 (left): Time series of the
surface albedo during the May 19
flight. Distinct surface features
are obvious in the measured
data (arrows). Corresponding
datasets
for
over
1,000
wavelengths are being made
available for the remaining 12
flights as well.
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• Surface-albedo maps:
Geolocated characterisation of albedo types;
spectral classification of typical surface types
• Interpolation to satellite grid cells and comparison to satellite-retrieved surface
albedos, in cooperation with the MISR team at NASA Jet Propulsion
Laboratory.
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5. Outlook

Fig. 5 (right): An example surfacealbedo spectrum (red curve, 11:40
UTC) and the total range of all
measured spectra during the May 19
flight (blue area). The error bars show
an estimated uncertainty owing to the
calibration and to the division of low
irradiance values.
NB: No information is available in the
atmospheric water-vapour absorption
bands (gaps in the spectrum).
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• Evaluate the accuracy of the satellite-retrieved surface albedo
• Use the detailed surface-albedo measurement from SAMUM for improvement
of satellite aerosol retrievals (e.g., MERIS data) in collaboration with the
Institute of Environmental Physics at Bremen University (SAMUM Project #7)
• Estimate top-of-atmosphere forcing due to surface albedo and aerosol optical
parameters encountered during SAMUM
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Fig. 6 (left): The diurnal course of the
irradiance (black lines) and of the thermal
IR radiation (red lines) at the surface on
Ouarzazate airport. The irradiance peak
near noon is due to a small cloud passing
the zenith area, while the rest of the day
was cloud-free.
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