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This paper presents the direct measurements of visible and broadband albedos and
absorption at different altitudes from the data acquired during the MAC (Maldives
AUAYV campaign) using stacked multiple light weight unmanned aerial vehicles (UAVS).
The MAC experiment conducted during March 2006 took measurements over the tropical
Indian Ocean. In the stacked three aircraft configuration, UAVs flew below-, in-, and
above- the clouds. This enabled the simultaneous measurements of upwelling and
downwelling radiation fluxes at different altitudes. On the above- and below-cloud
platforms, pyranometers and PAR sensors were mounted on the top and bottom of the
fuselage to measure the downwelling and upwelling broadband (0.3-2.8 um) and visible
(0.4-0.7 um) radiation fluxes in the atmosphere. Direct measurements of the absorption
of individual aerosol layers were routinely performed. Flight data was compared to
surface measurements at the ABC-MCOH facility on Hanimaadhoo Island, Republic of
Maldives. Measuring radiation fluxes using a moving airborne platform presents
challenges for which we have developed several techniques to correct for aircraft attitude
and others that affect the quality of the data. These challenges and their solutions will be
discussed. Moreover, the comparison of in-flight data and comparison to ground
measurements will be presented. An in-flight comparison (wingtip to wingtip) showed
agreement between the two aircraft of within 2% for both the upwelling and downwelling
broadband and visible radiation fluxes.






