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 Temperatures, chemical composition, radiation, and circulation and intricately
connected in the TTL.

* An abrupt drop similar to that of 2001 occurred in 2011-2012. Temperature, ozone,
o and water vapor in the TTL all fell dramatically during the abrupt drop and were
T significantly correlated. This suggests that there may be a specific consistent
cause/event driving the abrupt drop.
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* The horizontal structure of the 2011-2012 abrupt drop shows that the majority of the
reductions in water vapor and temperature occurred over the region of the Pacific Warm
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shown by Rosenlof and Reid (2008), suggesting that the two events are similar in nature.

* PORT is able to simulate the observational climatology of the TTL radiation balance
calculated by Gettelman et al. (2004).

* The 2011-2012 reduction in ozone leads to a cooling in the TTL that extends into the

(0) 5 climatology (ppbv), Annual, MERRA HZO climatology (ppmv), Annual, MERRA
troposphere. There is a small associated warming at the surface.
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* The 2011-2012 reduction in water vapor leads to a warming in the TTL /upper
stratosphere and a cooling in the upper troposphere.

Air Temperature Anomalies (K)
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In the future we will use Fast-Fourier Transforms and lag-lead relationships to determine the
temporal structure of the abrupt drop events more fully. Spatial regression will be used to
determine the three-dimensional structure relationship. Abrupt drop events in MERRA (several
e of which have been indentified) will similarly be analyzed. The structure of changes in TTL
radiative balance due to these events (including feedbacks) will be determined more
extensively. Relationships between these changes and tropical cyclone outflow temperatures
and the rate of global warming will be explored.
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