Airborne Measurement of the Areal Spectral Surface Albedo
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1. Introduction 2. Instrumentation

» The spectral irradiance measurements are accomplished with the Albedometer,
developed at the IfT, mounted on a Partenavia P68B aircraft (see Fig. 2), and
with the NASA Solar Spectral Flux Radiometer (SSFR), mounted on ER2 and
Twin Otter UV-18A aircraft.

» The Albedometer consists of cosine and isotropic optical inlets connected to
spectrometer systems for the visible (A = 290-1000 nm) and near-infrared (A =
1000-2200 nm) wavelength ranges. A set of inlets and spectrometers is applied
for upwelling and downwelling radiation each; see Fig. 3.

« During flight, the optical inlets are stabilised into the horizontal plane by a real-
time GPS-controlled stabilisation system. The resulting overall uncertainty for the

» Goal: Airborne measurement of the area-averaged (areal), spectral surface
albedo.

Problem: Atmospheric scattering and absorption beneath the flight level. In
case of high aerosol optical thickness and inhomogeneous vertical distribution of
the aerosol optical properties, this atmospheric masking is non-linear with
height, as shown in Fig. 1.

Solution: A non-linear extrapolation algorithm has been developed in order to
derive the areal spectral surface albedo from airborne measurements of
upwelling and downwelling irradiances. [1]
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spectral surface albedo p, :
« Surface albedo depends on solar zenith angle (usually, lowest at noon)
wes p0(z,) = FO 1 (z,) « Significant influence of small-scale surface variability
%) = FO (z,) « Uncertainty of obtained albedo grows with increasing flight level
- P, P, meas(z",gm) « Parallel measurement of vertical profile of aerosol and meteorological
Final surface albedo RN O () data needed for model calculations
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