
Rapid d p i pi a i a pi a a i  
The relationship with oceanic eddies

FERNANDO OROPEZA and GRACIELA B. RAGA
Centro de Ciencias de la Atmósfera, Universidad Nacional Autónoma de México, Circuito de la Investigación 

Cient ca s n, Ciudad Universitaria,  México, 
Corresponding author: F. Oropeza; e-mail: foropeza@fugro.com

Received March 27, 2014; accepted October 13, 2014

RESUMEN

Los datos del archivo de trayectorias mejoradas (best track) del Centro Nacional de Huracanes de Miami 

 

-

-

 
the lower atmosphere as an inhibitor of tropical cyclone deepening.
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1. Introduction

National Oceanic and Atmospheric Administration -
sive deepening (ED) occurs in a cyclone when the 

Atmósfera ,  
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forcing (e.g., advection of moisture that may protect 

vertical shear of the horizontal wind, among others) 
and as recent studies have suggested, to mesoscale 
oceanic features.

energy source for hurricanes for more than half a 

thermodynamic effects principally related to the sea 

the sea-level pressure were better correlated with the 

Over the last decades, several studies have high-
lighted the interactions between ocean features and 

-
 

24 h before its landfall. During the rapid deepening 
from  to  hPa over 14 h, Opal moved over an 
anticyclonic oceanic eddy that had been shed from 

 et al , 
2000). After the interaction with the eddy, the 1-min 
surface winds increased from 35 to more than  ms–1 

 40 
to 25 km (Shay et al , 2000).

-
mi (the most intense of the 2003
(in 1-min sustained wind) from 41 to its peak of 
77 ms–1 during its  h interaction with an anticy-
clonic oceanic eddy. Lin et al  (2005) demonstrated 
that the anticyclonic oceanic eddy acts as an effective 
insulator between the typhoon and the deeper ocean 
cold water, inhibiting the effect of the negative feed-
back (Chang and Anthes, between the ocean 
and the typhoon.

most intense cyclones of the 2005 North Atlantic 

respective encounter with an anticyclonic oceanic 
 

have studied these cases using a variety of datasets 
to evaluate the rapid increase in intensity observed 
during their respective passages over mesoscale 
oceanic features such as an anticyclonic oceanic 

that in each case the observed decrease in central 
 

isotherm and the OHC relative to this isotherm than 

in the vertical structure of the near-surface oceanic 
layers, modifying the structure of the energy source 

induces a secondary circulation directed towards the 
center of the gyre, producing a high pressure region 
in the surface, which also increases the depth of the 

higher than the surrounding waters. Such a local pool 
of high OHC could constitute a localized heat source 

-
terized by isotherms displaced downward by several 
meters at the center of the eddy; in regions like the 

source of heat for tropical cyclones to intensify under 
favorable atmospheric conditions (Hong et al , 2000; 
Shay et al , 2000). Conversely, a geostrophically bal-

secondary circulation directed towards the periphery 
of the gyre, producing a low-pressure region at the 
center of the gyre in the surface, which reduces the 
depth of the thermocline and generates a local pool 
with OHC lower than the surrounding environment. 

also have an impact by weakening their intensity, 

but in this study we will solely focus on interactions 
with anticyclonic oceanic eddies.

Chelton et al -

investigate mesoscale variability in the global ocean, 
revealing that more than 50% of the variability is 
accounted for by westward-propagating nonlinear 
mesoscale eddies. Such mesoscale variability is 
due to linear Rossby waves and nonlinear eddies 
(Chelton et al , 2007). In contrast to linear waves, 
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