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Earth’s atmosphere is a wavelength-, direction-, and time-dependent turbid medium through which all ground-
based telescopes observe. Transmission through the atmosphere is a significant source of systematic radiomet-
ric error which can best be obviated by direct, real-time measurements of the column of atmosphere through
which a telescope is observing. Using weather and imaging radiometric data we describe and demonstrate
the effects that the atmosphere has on wide-field imaging radiometric surveys. We assess the wavelength,
angular and time scales on which these absorption and scattering effects operate and estimate the resulting
loss of radiometric precision.

We further demonstrate application of a suite of facility-class small instruments that supports wide-area obser-
vations by monitoring in real-time the column of atmosphere through which the survey telescope is observing.
This instrument suite includes a lidar, a spectroradiometer and optical/infrared cameras.

We assert that application of atmospheric metadata provided by this instrument suite corrects for a significant
fraction of systematic errors currently limiting radiometric precision, and provides a major step towards mea-
surements that are provably dominated by random noise, ultimately at the fundamental photon shot noise
limit.
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