
Precursors	
  for	
  ENSO	
  Diversity	
  

Antonie5a	
  Capotondi	
  
NOAA/ESRL/PSD	
  and	
  University	
  of	
  Colorado/CIRES	
  

Can	
  we	
  idenAfy	
  specific	
  precursors	
  (large-­‐scale,	
  stochasAc)	
  
for	
  different	
  types	
  of	
  ENSO	
  events?	
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Examining	
  ENSO	
  precursors	
  using	
  a	
  Linear	
  Inverse	
  Modeling	
  
(LIM)	
  methodology	
  (Penland	
  and	
  Sardeshmukh	
  1995)	
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Eigenvectors	
  of	
  GTG	
  (ϕi)	
  with	
  
eigenvalues	
  larger	
  than	
  1	
  
lead	
  to	
  growth	
  



Q1.	
  Are	
  different	
  parts	
  of	
  the	
  opAmal	
  iniAal	
  anomaly	
  pa5ern	
  
responsible	
  for	
  different	
  parts	
  of	
  the	
  final	
  evolved	
  pa5ern	
  
(the	
  ENSO	
  pa5ern)?	
  
	
  
Q2.	
  In	
  parAcular	
  are	
  there	
  specific	
  parts	
  responsible	
  for	
  
central	
  versus	
  eastern	
  Pacific	
  warming?	
  	
  
	
  

LIM	
  opAmal	
  iniAal	
  ϕ1 has parts resembling different 
precursors	
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How	
  are	
  different	
  ENSO	
  types	
  generated?	
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What	
  about	
  events	
  peaking	
  in	
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  central	
  Pacific?	
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Westerly Wind Burst (WWB) in Feb-Mar 1997, preceding El Niño 



WWBs	
  are	
  present	
  in	
  most	
  El	
  Niño	
  events,	
  but	
  SST	
  spaAal	
  
pa5ern	
  and	
  magnitude	
  may	
  differ	
  considerably	
  from	
  
event	
  to	
  event	
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Numerical	
  experiments	
  
indicate	
  the	
  importance	
  of	
  
the	
  ocean	
  background	
  state	
  
for	
  ENSO	
  diversity	
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Westerly Wind Burst from observations 
 (Feb-Mar 1997) 



Downwelling	
  Kelvin	
  waves	
  (modes	
  1,	
  2,	
  3)	
  are	
  excited	
  by	
  
the	
  WWBs.	
  DKW	
  are	
  reflected	
  as	
  Rossby	
  waves	
  in	
  the	
  
eastern	
  basin	
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The	
  sloping	
  thermocline	
  in	
  the	
  eastern	
  basin	
  causes	
  
DKW	
  energy	
  sca5ering	
  



Conclusions	
  

ENSO	
  precursors	
  span	
  a	
  broad	
  range	
  of	
  spaAal	
  and	
  temporal	
  
scales,	
  that	
  need	
  to	
  be	
  resolved	
  for	
  proper	
  monitoring	
  	
  
	
  
The	
  influence	
  of	
  WWBs	
  on	
  the	
  development	
  of	
  ENSO	
  events	
  is	
  
mediated	
  by	
  equatorial	
  waves	
  -­‐>	
  Very	
  important	
  to	
  capture	
  
Kelvin	
  and	
  Rossby	
  wave	
  evoluAon	
  
	
  
IniAal	
  oceanic	
  condiAons	
  (slow	
  evolving	
  background	
  state	
  or	
  
WWB-­‐induced	
  thermocline	
  depth	
  anomalies)	
  are	
  very	
  criAcal	
  for	
  
the	
  selecAon	
  of	
  ENSO	
  types	
  
	
  
Kelvin	
  wave	
  reflecAon	
  and	
  dissipaAon	
  may	
  need	
  to	
  be	
  be5er	
  
understood	
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