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§  Genesis	  locaDons	  
q  IBTrACS:	  NHC+JTWC	  
q  Genesis	  =	  First	  locaDon	  in	  the	  track	  

§  Kelvin	  wave	  idenDficaDon	  
q  NASA	  TRMM	  mulDsatellite	  precipitaDon	  analysis	  (3b42)	  
q  Filtered	  for	  MJO	  &	  Kelvin	  waves	  similar	  to	  Wheeler–Kiladis	  (1999,	  

JAS)	  
q  Tropical	  Cyclone	  signals	  removed	  following	  Schreck	  et	  al.	  (2011,	  JAS)	  

and	  Aiyyer	  et	  al.	  (2012,	  J.	  Clim.)	  
q  1998–2012	  

§  Dynamic	  and	  thermodynamic	  factors	  
q  NASA	  MERRA	  
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§  IdenDfying	  Kelvin-‐filtered	  
rainfall	  anomalies	  averaged	  
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§  IdenDfying	  Kelvin-‐filtered	  
rainfall	  anomalies	  averaged	  
from	  Eq	  –	  13°	  laDtude	  

§  Matching	  with	  the	  Dme	  and	  
longitude	  of	  storms	  forming	  
Eq	  –	  20°	  laDtude	  

Kelvin	  Phases	   Method	   AtlanDc	  Phase	  4	   South	  Indian	  Phase	  3	   Summary	  



9	  Schreck	  –	  AMS	  Tropical	  2014	  –	  Kelvin	  Waves	  and	  Tropical	  Cyclogenesis	  –	  3D.4	  

#	  of	  storms	  outside	  the	  circle	  /	  
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Red	  dots:	  Wave	  phase	  
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of	  each	  genesis	  

#	  of	  storms	  in	  
each	  phase	  

Significantly	  more	  
than	  1/8	  of	  storms	  
formed	  in	  this	  phase	  

Kelvin	  Phases	   Method	   AtlanDc	  Phase	  4	   South	  Indian	  Phase	  3	   Summary	  



10	  Schreck	  –	  AMS	  Tropical	  2014	  –	  Kelvin	  Waves	  and	  Tropical	  Cyclogenesis	  –	  3D.4	  
Kelvin	  Phases	   Method	   AtlanDc	  Phase	  4	   South	  Indian	  Phase	  3	   Summary	  



11	  Schreck	  –	  AMS	  Tropical	  2014	  –	  Kelvin	  Waves	  and	  Tropical	  Cyclogenesis	  –	  3D.4	  

§  Time	  and	  longitude	  
shifed	  relaDve	  to	  storm	  

§  Longitudes	  on	  x-‐axis	  are	  
for	  reference	  
q  Based	  on	  median	  genesis	  

longitude	  

§  No	  clear	  Kelvin	  signature	  
in	  unfiltered	  rainfall?	  
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§  850-‐hPa	  westerlies	  
spread	  eastward	  with	  
convecDve	  phase	  

§  Westerlies	  persist	  during	  
and	  afer	  dry	  phase	  

§  Kelvin	  signal	  dissipates	  
afer	  genesis	  
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§  200-‐hPa	  easterlies	  move	  
eastward	  with	  wave	  
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§  Kelvin	  wave	  is	  embedded	  
within	  an	  MJO	  

§  Heaviest	  rain	  in	  the	  MJO	  
is	  associated	  with	  the	  
Kelvin	  waves	  
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§  TransiDon	  from	  easterlies	  
to	  westerlies	  with	  the	  
MJO	  

§  Westerlies	  surge	  
eastward	  with	  the	  Kelvin	  
wave	  
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§  Low-‐level	  westerlies	  	  
q  Persist	  into	  the	  suppressed	  

phase	  of	  the	  Kelvin	  waves	  

q  Provides	  cyclonic	  vorDcity	  

§  Upper-‐level	  easterlies	  
q  Possible	  easterly	  shear	  

anomalies	  

q  Possible	  enhanced	  TC	  
ouklow	  

§  Temperature	  and	  
moisture	  signals	  were	  
inconclusive	  
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§  What	  are	  the	  relaDve	  
importance	  of	  the	  MJO	  
and	  the	  Kelvin	  waves	  in	  
the	  Eastern	  Hemisphere?	  

Kelvin	  Phases	   Method	   AtlanDc	  Phase	  4	   South	  Indian	  Phase	  3	   Summary	  



20	  Schreck	  –	  AMS	  Tropical	  2014	  –	  Kelvin	  Waves	  and	  Tropical	  Cyclogenesis	  –	  3D.4	  

§  What	  are	  the	  relaDve	  
importance	  of	  the	  MJO	  
and	  the	  Kelvin	  waves	  in	  
the	  Eastern	  Hemisphere?	  

§  How	  do	  Kelvin	  wave	  
westerlies	  interact	  with	  
Lagrangian	  recirculaDon?	  
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