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Introduction Methodology Results

Stratospheric humidity is mainly controlled by the freeze-drying of tropospheric air Trajectory Model
as it ascends across the tropical cold-point tropopause (Fig. 1a). The details of the
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* Waves dehydrate (by 0.46 ppmv), whereas convection and microphysics moisten (by 0.56 and 0.71 ppmyv, respectively)
* Waves and convection both increase cloud occurrence in the mid to upper TTL.
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Temporal variability of the heating rates dehydrate the 100 hPa level and increase
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cloud occurrence frequencies throughout the TTL (not shown).
impacts on TTL humidity and cloud frequency (not shown). Fig. 5: A sample time-height “curtain” of H2O mixing ratio of a given parcel trajectory.

> H20 profile is influenced by clouds (black
contours) and convection (saturated at lower
levels, red) along the parcel trajectory (parcel
altitude in gray line).
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4 Convection scheme
Trace trajectories through geostationary satellite convective cloud-top height

Table 1: Effects of waves, convection, and microphysics on the tropical mean 100 hPa H20 mixing ratio and cloud
occurrence frequency in the mid to upper TTL (16 - 18 km). Percent change relative to the base simulation are

~+0.56 ppmv
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Ueyama et al. (2015, JGR, in review) Fig. 6: Convective cloud-top height distribution in boreal winter (DJF 2006-07): (a) tropical (20°S-20°N) mean Fig. 10: The impacts of (left) waves, (middle) convection, and (right) microphysics on the (top) 100 hPa H20 field and (bottom) cloud occurrence frequency in the

profile, (b) spatial distribution of convective clouds with tops reaching the 370 K level. mid to upper TTL.



