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ABSTRACT

This research adopts a complicate three-layered cloud radiative transfer model to detailedly analyze the effect
of the single-layered cloud, two-layered cloud and three-layered cloud on the solar short-wave and terrestrial long wave
radiative transfer, and on the resulted atmospheric heating and cooling profiles. Meanwhile, the study is also extended
to different climatic zones. On the short-wave transfer, the cloud albedo effect intensifies the planetary albedo, whereas
the cloud absorption causes a significant heating in cloud and the reduction of the atmospheric transmission. The
multiple reflection process in a two-layered cloud system can enhance the heating in the upper cloud and weaken the
lower cloud heating. The altrostratus (As) cloud plays a major role in a three-layered cloud system in generating a vertical
heating profile. On the long-wave transfer, the cloud greenhouse effect reduces the net flux below cloud and results
is cloud top cooling and cloud bottom warming. In a two-layered cloud system, the net fluxes near the lower cloud
are reduced through the greenhouse effect of the upper cloud. Again, as cloud dominates the cooling profile a three-
layered cloud system. At different climate zones, significant differences in cloud effect on radiative transfer are noted,

causing by the differences in the cloud characteristics, temperature and water vaper profiles.

Key words: cloud effect, Atmospheric Radiation, numerical modeling



