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Tropical stratosphere-troposphere coupling through cirrus and its role in
climate change
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The cloud radiation effects associated with the cirrus clouds in the
tropical tropopause layer warm this region and also have thermal effects on the troposphere, and
these effects are intensified during global warming. They modulate the amplitude of the lower
stratospheric quasi-biennial oscillation (QBO). Experiments with higher vertical resolution and
modified physical processes show significant differences in the QBO easterly and westerly wind phase

differences, especially in convective and related circulation indices near the equator in the
Northern Hemisphere winter, from the maritime continents to the Indian Ocean. In the experiment with
the same settings but excluding cloud radiation in the upper troposphere, the lower QBO amplitudes
were larger, but no significant differences appeared in convective and other indices. This
difference was not detected by the higher vertical resolution alone, indicating that the cloud
radiation process of the cirrus clouds may be influential.
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