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Histogram of the LCE Shedding 
Periods (%) for 1972-2003 

(Vukovich, 2007) 

LCE Shedding Period (months) 
(Lugo-Fernandez, 2007) 



What we still donôt know about the LC? 

1. What controls the eddy shedding? 
ÅFlow variability in the Yucatan Channel (Ezaer et al., 2003)  

ÅPotential vorticity  flux to the GoM (Candela et al., 2002; Oey et al., 2003)  

ÅFlow variability in the Florida Straits  (Sturges et al., 2009)  

ÅFrontal cyclones (Cochrane, 1972; Zavalo-Hidalgo et al., 2003; Shmitz, 2005) 

ÅCaribbean eddies (Oey et al., 2003; Athie et al., 2012) 

ÅWind -induced transport through Great Antilles Passages (Oey et al., 2003)  

ÅEffect of westward winds (Chang & Oey, 2010)  
ÅDynamical instability (Cherubin et al., 2006)  

ÅDeep flows in the Yucatan Channel (Bunge et al., 2002)  

ÅDeep ocean dynamics and deep eddies (Lee & Mellor, 2003; Oey, 2008)  

 

 2. Is LC eddy shedding  stochastic? Can it be predicted?  

ÅEddy-shedding is dominated by natural variability O(12mo) (Hurlbert  & 

Thompson, 1980; Pichevin & Nof, 1997) 

ÅEddy-shedding is stochastic (Nowlin  et al., 2000; Zavala -Hidalgo et al., 2006)  

Å LC behavior is not chaotic and can be approximated as a nonlinear driven and 
dampen oscillator with a very short memory (Lugo-Fernandez, 2007) 

 



LC Variability from Observations  

LCE Shedding Period from Satellites 

Lugo-Fernandez (2007) 

Infrared images Altimetry  

Near-surface T in August, GOMl0.04 

Concerns:  
1. Only ~20 years of reliable satellite observations 

of the LC 
2. Spatial and temporal coverage of satellite 

observations may not be sufficient for accurate 
tracking of the LC and LCEs 

3. Errors in assimilation and interpolation 
techniques employed for production of the 
SSH gridded products 

4. Robustness of methods for LC / LCE 
identification and tracking  

Yu et al., 2009 

T/P and Jason 1 ground tracks in the Gulf of Mexico 



HYCOM Gulf of Mexico 1/25° (GOMl0.04), 20 
vertical layers 

Atmospheric forcing:  CFSR 1hr fields, 1992- 2009 
Å2-m air temperature 
Åspecific humidity 
Åradiative fluxes (net sh/wave ς net longwave) 
Åpenetrating shortwave 
Åwind stress 
Åwind speed 

Lateral OB forcing: monthly mean fields from the 
near-real time nowcast/forecast 1/12°  North 
Atlantic HYCOM, 2000-2003    
 

Model Initialization:   from Levitus climatology 
Spin-up:     2 cycles of 2002-2005 with CFSR forcing 

54-year run:   3 cycles with 1992-2009 CFSR (Fields in December 2009 are ramped 
to January 1, 1992)  

 

Multi-Decadal Simulation of the Gulf of Mexico 

Cycle 1  Cycle 2  Cycle 3  

54 years 



Percentage of time the LC front is present in 0.1 ° x  0.1 °  
bins from the 54 -year HYCOM GOMl0.04  

>25  


