Overview of t his weekds | ectur es:

A Global circulation and transport

A Satellite observations of stratospheric temperature and water vapor
A Global upper troposphere - lower stratosphere (UTLS)

A Circulation and transport near the tropical tropopause layer (TTL)
A UTLS monsoon circulations and water vapor isotopes

A Research seminar: tropical dynamics with GPS radio occultation data



Lecture 1: Global atmospheric circulation and satellite observations
Alarge-scale circulation of the troposphere and stratosphere

A Climatology and variability of the stratosphere

A wave forcing of the zonal mean flow

A Rossby waves: propagation and dissipation (critical layers)
A Tropospheric baroclinic wave life cycles

A large-scale tropical circulations

A QBO and ENSO

AlLarge-scale transport



The Standard Atmosphere
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Climatological temperatures and zonal winds in January

January  zonal wind
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polar night jet
stronger in SH
than in NH

Seasonal cycle of zonal mean zonal winds

January zonal wind
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April zonal wind
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climatological polar temperature

Temperature North Pole
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climatological polar temperature
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tied to largescale forcing from troposphere.
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A Major Stratospheric Sudden Warming Event in January 2009
Y AYOI HARADA, ATSUSHI GOTO, HIROSHI HASEGAWA, AND NORIHISA FUIKAWA
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