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As satellite imagers are limited in their spatial resolution clouds with sizes below the pixel field of view cause
misclassifications and ambiguities in the results of cloud mask algorithms. Reflectances for pixels erroneously
classified as clear-sky will be contaminated by cloud contributions. Pixels classified as cloudy on the other hand
will contain clear-sky contributions to the reflectance for broken cloud fields. Thus, attempts to use the binary
decision of a cloud mask to separately estimate the clear-sky and cloudy radiation budget contain uncertainties and
are potentially biased. This uncertainty could be evaluated if reliable estimates of the sub-pixel cloud fraction were
available. Unfortunately, this is not the case for satellite data.
The aim of this study is to quantify the uncertainty in the cloud radiative effect as derived from satellite data
originating from the satellite resolution and uncertainties in cloud mask algorithms. We have chosen the ground-
based radiation measurements from the Baseline Surface Radiation Network station at Cabauw, the Netherlands,
as reference data for this purpose. Using the Long algorithms (Long et al., 2006 and 2000), the cloud fraction and
downwelling clear sky radiation are estimated from downwelling shortwave direct and diffuse radiation. Based on
this information we have developed an algorithm for separating outgoing radiation reflected in cloudy skies from
radiation reflected in clear skies. With this algorithm we have analyzed the relation between incorrectly attributed
cloud radiances and cloud fraction in pixels detected as cloud free. Furthermore, these results were used to examine
the impact of sub-pixel clouds on the radiation budget and on the shortwave cloud radiative effect. We compared
our clear sky reference to values derived from a purely satellite-based method to obtain the uncertainty in cloud
radiative effect.


