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Fujifilm Finepix S1 digital camera specifications
Focal length=215mm, f#=5.6, Effective aperture diameter = 38.4 mm, Pixels on side N, 3456 864 9

35 mm Equivalent focal length = 1200 mm Threshold

Output: 3456 x 4608 pixels; 16 bit of red green and blue O 0.4435
A = 450 nm A =532 nm A =650 nm Cloud 0 72 1
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Resolution Tests

Target at 1 km,
line profile of
red channel
Intensity over
the 4 cm bars of
target at 1 km.
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Set up of camera for
the resolution test.

« Cloud fractions of the same image are highly arbitrary and depend on the Red/(Red+Blue), RRB, threshold.
e Cloud fraction of A54% with A0.015 threshold.
 As resolution decreases, cloud fraction tends to increase if the threshold is below the mean, and vice versa.
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Results:
3 o& X,  Slopes in log(count) versus log(dimensions) being near 2 shows fitting of the data. The slope of log(cloud fraction)
\C «)9 True Color Cloud Images versus log(dimensions) shows that the data is distinctly different.
(“Q 9.  Cloud fractal dimension still varies on the threshold; fractal dimensions almost double with A0.0040 threshold.
e 6 B S s e » This shows that cloud fraction cannot be uniquely defined or measured.
Method Threshold Slope Uncertainty « Conventional box-counting
Cloud Optical Thickness (COT) Box counting 0.4435 1.895 0.003 method versus fractional
80 L L L 0.4475 1.828 0.005 method.
-0l = 0.4585 1.735 0.029 » Uncertainties are same for
ol Fractional area 0.4435 -0.105 0.003 either method.
0.4475 -0.172 0.005 * Both methods are
B | e 0.4585 -0.265 0.029 equivalent.
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' - UTC ? ; ? ; Lo e « The color of the degraded 9x12 original image is accurately reconstructed by a single component.
200 0TE « The first principal component is linearly related to Red/(Red + Blue), which thus serves as a
quantitative measure of cloud contribution to zenith radiance.
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[Above] Microwave radiometer water . f ’ M ;e \09  Surface-based high resolution photography provides a new and
vapor vertical profiles. TN SEN g i ooo interesting view of clouds.
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quantifying cloud contribution to radiance.
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