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Introduction
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that the uncertainty of cloud absorption due to the flux corrections to be the
standard deviation of our 5-minute average fluxes times 2. For the data
examined, these amount to 8.5 and 4.6 W m=2, for the fixed and stabilized
platforms radiometers, respectively. Although not negilible, the fixed
platform errors are too small to account for the excess absorption found in
pre-ARESE and ARESE I data.

Note that a major component of the above correction assumes that the
diffuse flux is small. This is not the case for observations within or below

measurements of the aircraft pitch, roll and heading with known geometrical
relations between the aircraft and earth horizontal planes for a given solar
zenith angle. During the 2002 ARM-UAV Flight Series, the Proteus aircraft
was equipped with two upward facing CM-22 radiometers, one mounted on
a fixed plate and the other mounted on a stabilized platform. This
arrangement allows for a comparison of downwelling fluxes determined
with the geometrical corrections with those from the stabilized platform. The
uncertainties of the fluxes so obtained allow us to estimate the uncertainties

1, = cos(solar zenith angle)

Figure 1. Fixed (red) and stabilized (blue) CM-22 radiometer downwelling shortwave fluxes on 15 November 2002 as measured on the Proteus. (a) Raw
fluxes at 2-sec intervals. (b) Fixed radiometer fluxes at 2-sec intervals corrected for aircraft pitch, roll and heading as measured by the onboard
navigation system. The raw stabilized platform fluxes are again shown in blue. (c) Fixed and stabilized platform fluxes each corrected for possible
offsets that were determined for each instrument by minimizing the rms error of the equation F = A*cos(solar zenith angle). Note that the offsets for the
fixed radiometer are significantly larger than the stabilized platform, resulting in a change in A from (b) to (c) of about 8 Wm-2.
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Figure 2. Box plots of the normalized flux distributions on 15 November 2002. The limits of the boxes show the 25 and 75
percentiles, and the horizontal lines in the boxes are the median values; The wiskers show the ranges, and other points are outliers.
The standard deviations(in the box or at top) and 5-min average values are shown for some distributions.

corrected values of F_ are usually then averaged over different time intervals
for use in absorption estimates.

Flux Analysis
linear in cos 0 throughout this portion of the flight. The distributions of the 2-sec and five-minute average normalized fixed and

stabilized platform fluxes are shown in Fig. 2 (i.e., flux values divided by

In the analyses reported herein we correct the data in the following manner:
. Interpolate aircraft navigation information to the flux observation

Figure 1b shows the comparison of the fixed and stabilized platform fluxes

timcs X X after the fixed platform fluxes have been corrected for the pitch, roll and ;?;g?ﬁg:ﬁi;f;t;hﬁﬁgg?g:: g?z dteocr?;s;s {Vhexzind::da:‘e)zllat;%n \(;antlhze
2. Filter the data to remove data during tumns or when the pitch and roll heading of the aircraft. The corrections have removed the major undulations, . s o ’ > L :
exceed 5° Correcting the fluxes for the offsets degreases the standard deviation from

but there are large differences between the observed fixed platform fluxes
and the least squares linear fit (i.e., the explained variance of the linear fit is
only about 0.39 for the fixed platform verses 0.95 for the stabilized
platform). This indicates that there are significant offsets that must be
determined.

18.8 to 5.5 W m?2, and the average normalized flux increases by 9 W m2
from 1289 to 1298 Wm2. Although there are substantial decreases in the
standard deviation of the 5-miute averaged fluxes, these are still about 50%
higher than the values obtained with the stabilized platform.

. Determine cos 0, using aircraft navigation information

Make an initial correction using (1) above to determine F,

Plot F, verses cos 0,

. Determine the pitch and roll offsets necessary to minimize the rms
error in the equation

o v s W

F,=A-cos 6, The offsets were determined iteratively by adjusting the pitch and roll
where A is a regression coefficient for the assumed linear dependence successively until the minimum rms error of the fit was found. Figure lc
on cos 0. shows a comparison of the final fit for both the fixed and stabilized platform

The data highlighted in this paper were obtained during a flight of the
Proteus aircraft on 15 November 2002 at 14.5 km above the SGP site. Fig.
la shows a comparison of the time series of the downwelling flux as
measured by the CM-22 radiometers on the Fixed (red) and Stabilized (blue)
platforms respectively. Note how the stabilized platform largely removes the
major undulations caused by changes in the aircraft motion. It is quite clear
that the stabilized platform fluxes are quite close to being

radiometers. Note that the explained variance of the fixed platform fluxes
has increased from 0.77 to almost 0.9 as a result of roll and pitch offsets of
but 0.602° and 0.429°, respectively. The corrections to the stabilized
platform are minor by comparison, amounting to but about 0.02 explained
variance. Note also that the regression coefficient for the fixed platform has
increased by 10 W m relative to the value for the navigation corrected flux,
or by about 1%! Clearly, small offsets are a major problem.




