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Estimation of cumulus cloud-top vertical velocity using geostationary satellite
rapid-scan measurements in the tropics and subtropics

Hamada, Atsushi
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An algorithm to estimate cloud-top vertical velocity associated with

cumulus clouds by using so-called "rapid-scan" measurements from a Japanese geostationary satellite,
Himawari-8, is developed. The algorithm is applied to 2-yr observation data, and statistical
characteristics of the obtained cloud-top vertical velocity are examined.

In the tropics (15S-15N), the numbers of cumulus samples are higher/lower in the boreal
summer/winter. The distribution of terminal cloud-top heights over the oceans is consistent with the
so-called "trimodal characteristics" pointed out in the previous studies. The statistical
distribution of the cloud-top vertical velocity is generally independent of the season. Over both
land and the oceans, the cloud-top vertical velocities are slightly increased around the freezing

level (~5km), probably indicating an importance of latent heat release by freezing of cloud droplets
in the development of cumulus clouds in the tropics.
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