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Motivation and Goals Diurnal Cycles of Cloud Frequency Conclusions
Shortwave (SW) and longwave (LW) cloud radiative effects (CRES) 1) All three sites have significant diurnal cycles in cloud frequency. 1) Most of the variability in SW and LW CREs is driven by changes In
modify the surface energy budget and climate models often struggle to 2) Each responds in a different way to El Nifio/Southern Oscillation the absolute frequency of clouds.
replicate observed patterns in cloud frequency and CREs. We utilize (ENSO) or monsoon-related variations in large-scale conditions. 2) Low clouds have the largest mean SW CRE. This is largely due to

long-term datasets from the three U.S. Department of Energy (DOE) 3) There is evidence of an afternoon transition from shallow to how often they are present as the lowest cloud in the column.

Atmospheric Radiation Measurement (ARM) sites --- Manus, Nauru, deep convective clouds (see arrows below), although more work is 3) Small errors in the absolute frequency of deeper convective clouds

and Darwin --- in the tropical western Pacific (TWP) to establish clear needed to verify this. can lead to large biases the total SW CRE at the surface.
observational targets that models can be tested against and to

Investigate the following science guestions: Manus
1) What are the primary sources of variability in cloud frequency and « Largest mean SW CREs due to high cloud frequency in all conditions Cloud Radiative Effects by Cloud Type
SW and LW CREs for tropical clouds? Manus - Neutral Periods

We examine the diurnal cycle of SW CREs by cloud type to see which

2) What types of tropical clouds have the largest impact on the — SW CRE | LW CRE cloud types have the largest impact on the surface energy budget.
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