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El curso se dictará en Inglés y se basará en los siguientes puntos temáticos:
Lecture 1: Linear Techniques for Isolating the Structure of Atmospheric Disturbances Coupled to Convection

Lecture 2: Introduction to Equatorial Waves: Space-Time Spectral Analysis and the Dynamical Structures of Equatorial Disturbances

Lecture 3: Detailed Analysis of Equatorial waves over South America, Africa and the Pacific and Atlantic ITCZ

Lecture 4: Scale Interactions in the Asian, Australian, and South American Monsoon, Ocean-Atmosphere Coupling, and the El Niño/Southern Oscillation

Outline of the Lectures:

Lecture 1: Linear Techniques for Isolating the Structure of Atmospheric Disturbances Coupled to Convection

This lecture will first cover simple time-domain filtering techniques designed to isolate disturbances by their dominant frequencies, then review several approaches for establishing the preferred dynamical structures associated with those disturbances, including EOF analysis, compositing and regression.  Regression analysis will be the primary focus since much of the material in later lectures will be based on this approach.  Examples will concern tropical-extratropical interactions within the Pacific and Atlantic ITCZ.  The use of regressed fields for the determination of momentum and vorticity budgets will be discussed, and the use of E Vectors to represent Rossby wave activity will be used as an example.

 Lecture 2: Introduction to Equatorial Waves: Space-Time Spectral Analysis and the Dynamical Structures of Equatorial Disturbances

The space-time spectral analysis approach for identifying signatures in equatorial waves will be discussed first.  Filtering of satellite cloudiness and dynamical fields from reanalysis will then be covered, followed by a description of the regression technique applied to filtered fields as it is used to determine the preferred dynamical structure of various equatorial disturbances.  This discussion will focus on Kelvin, mixed Rossby-gravity, equatorial Rossby, and westward inertio-gravity waves, along with the Madden-Julian Oscillation (MJO).  The similarities in the structure of these waves across scales all the way down to mesoscale systems will be emphasized, and the behavior of equatorial waves in a variety of General Circulation Models will be presented and compared with observations.

Lecture 3: Detailed Analysis of Equatorial waves over South America, Africa and the Pacific and Atlantic ITCZ.

Analysis of the dynamics of inertio-gravity (or "two-day") waves over the Pacific warm pool is covered, through the use of a simple linear primitive equation model.  Along with an estimate of the diabatic heating source, this approach enables us to establish the so-called "gross moist stability" associated with the waves, which in turn explains the apparent scaling of the waves on the space-time frequency spectra seen in Lecture 1.  The structure of Kelvin and easterly waves over the Pacific, Atlantic, South America, and Africa is treated next.  Details of the dynamical relationship between easterly waves and convection over Africa is covered using Q Vectors and a linear primitive equation model.  The strong resemblance between the structures of observed easterly waves and the leading normal modes of the basic state flow over Africa in the model is demonstrated, which suggests that African easterly waves originate as instabilities in the baroclinic zone of the African easterly jet. 

Lecture 4: Scale Interactions in the Asian, Australian, and South American Monsoon, Ocean-Atmosphere Coupling, and the El Niño/Southern Oscillation

The onset of the Asian and Australian monsoon is linked to MJO and Kelvin wave activity through composite analysis, and intraseasonal variability in monsoon activity over these regions and in South America is then discussed.  Modulation of higher frequency disturbances by the MJO and the El Niño/Southern Oscillation is treated statistically, along with the impact of equatorial waves on sea surface temperature and oceanic Kelvin waves.  Extratropical forcing of atmospheric Kelvin waves over the Pacific and Atlantic is discussed next, along with their impacts over South America and Africa.  Finally, the events during the demise of the 1998 El Niño are used as example of multiple scale interactions between Kelvin waves, the Asian monsoon, and the demise of the strong 1998 El Niño event through oceanic forcing by the MJO.
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