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Los jets en altura están fuertemente relacionados con los transientes 



Transient Eddy kinetic energy (DJF)

Larger in midlatitudes, 
in upper levels, and
in winter hemisphere.

DJF

JJA
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Desviaciones con respecto a la media



Transient Eddy kinetic energy (DJF)

Varies zonally, with maxima
in jet exits. DJF

C.I. 50m2/s2



The time spectrum of transient 
atmospheric motion is continuous.

However, usually we divide it 
into two bands:

✔ High frequency (1-10 days) “synoptic”, “weather”.
Due mainly to baroclinic instability

✔ Low frequency (> 10 days). 
Due to 
 Internal dynamics of atmospheric flow, 

nonlinear interactions between scales → inverse cascade
 Interactions between the atmosphere and 

more slowly varying systems: e.g., oceans.
 Both mechanisms may interact. 



Variance of high-frequency meridional velocity perturbations (<10 days)
“storm tracks”

Wettstein 2007





V300 en un día particular





Propagación de paquetes
de onda



Teoria QG
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Vientos ageostróficos



Eddy anisotropy

Velocity correlation tensor



Velocity correlation tensor

High frequency eddies are elongated meridionally 
and strongest in storm track regions of Atlantic
and Pacific.

Low frequency eddies are zonally elongated and
eddy kinetic energy is less structured. 

DJF, NH

Eddy anisotropy

Figuras: Contornos de K y vector muestra la dirección
del semieje mayor del eddy.



Characteristics of low frequency phenomena

➢ Arise from many different physical processes

➢ Are quasi-periodic, have broad peaks, which does not allow 
to clearly separate frequency bands (intraseasonal, interannual). 

➢ The spatial structures can often be interpreted to result from 
localized anomalies of heating or other types of forcing which 
under favorable conditions can propagate.
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Definición



  

Climatologia Z500 Z500 15-28/12/2013

Anomalía

SATa



  



  

COL=cutoff Low = Baja segregada

Patrón Omega Patrón Dipolo/Rex

Tipicos patrones de bloqueo



  

Sousa et al 2021



  

Sousa et al 2021



  

Detección de bloqueos

Giacosa et al (2020)

5 días

Criterios
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Lluvias



  

Vientos en superficie y su divergenciaLluvias
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Lluvias



  

http://www.cpc.ncep.noaa.gov/products/precip/CWlink/blocking/real_time_sh/
real_time_index_nrm.shtml

NOAA Climate Prediction Center

Monitoreo de bloqueos en el HS



  

Mecanismos de formación de bloqueos

● Bloqueos son considerados como parte de una onda planetaria 
estacionaria y se estudia la interaccion de estas ondas con 
procesos de mayor y menor frecuencia.

Rex 1950



  

Charney de Vore (1979)



  

Ec. de conservación de vorticidad
potencial.



  

Sistema de ecuaciones no-lineal en las amplitudes de las ondas (“modos”)



  



  

Nakamura y Wallace 1993



  



  



  

Rompimiento de onda → bloqueo



  

En particular, se propone el rol de fuentes de calor en los tropicos que generan
ondas de Rossby extratropicales persistentes.

Ondas de Rossby cuasi-estacionarias – rol de los trópicos
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