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•  Background	
  on	
  dominant	
  modes	
  of	
  tropical	
  
intraseasonal	
  variability:	
  
¡  The	
  Madden–Julian	
  OscillaNon	
  (MJO)	
  
¡  Kelvin	
  waves	
  
¡  Equatorial	
  Rossby	
  (ER)	
  waves	
  

•  Comparison	
  between	
  upper	
  tropospheric	
  water	
  vapor	
  
(UTWV)	
  and	
  outgoing	
  longwave	
  radiaNon	
  (OLR)	
  

•  Monitoring	
  and	
  PredicNon	
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•  Each	
  phase	
  is	
  ≈6	
  
days	
  apart	
  

•  Eastern	
  Hemisphere	
  
dominates	
  

•  Weaker	
  signal	
  in	
  
eastern	
  North	
  Pacific	
  
¡  But	
  important	
  for	
  

hurricanes! 	
  	
  

Anomalies of rainfall (shading) and surface winds 
(CLIVAR MJO Working Group 2009, J. Climate)  
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PropagaNon:	
   Eastward	
  

Phase	
  speed:	
   3–6	
  m	
  s–1	
  

Period:	
   30–60	
  days	
  

Wavelength:	
   Planetary	
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•  AlternaNng	
  westerlies	
  and	
  easterlies	
  
on	
  the	
  equator	
  

•  Enhanced	
  convecNon	
  where	
  low-­‐
level	
  winds	
  converge	
  

PropagaNon:	
   Eastward	
  

Phase	
  speed:	
   10–20	
  m	
  s–1	
  

Period:	
   3–10	
  days	
  

Wavelength:	
   2000–4000	
  km	
  

Kiladis et al. (2009) Matsuno (1966) 
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•  Twin	
  circulaNons	
  straddle	
  the	
  
equator	
  

•  Enhanced	
  convecNon	
  in	
  low-­‐level	
  
poleward	
  flow	
  and	
  near	
  equatorial	
  
westerlies	
  

PropagaNon:	
   Westward	
  

Phase	
  speed:	
   4–10	
  m	
  s–1	
  

Period:	
   10–40	
  days	
  

Wavelength:	
   4000–15	
  000	
  km	
  

Kiladis et al. (2009) Matsuno (1966) 
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Divergence  Negative OLR 

Positive OLR 
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•  Outgoing	
  Longwave	
  RadiaNon	
  (OLR)	
  
¡  Lower	
  OLR	
  associated	
  with	
  deep	
  clouds	
  
¡  Observed	
  with	
  AVHRR	
  sensor	
  on	
  NOAA	
  polar-­‐orbiNng	
  satellites	
  
¡  Daily	
  2.5°	
  gridded	
  values	
  obtained	
  from	
  NOAA/OAR/ESRL/PSD	
  
¡  32-­‐year	
  heterogeneous	
  dataset	
  

•  Upper	
  Tropospheric	
  Water	
  Vapor	
  (UTWV)	
  
¡  Lower	
  brightness	
  temperatures	
  indicate	
  more	
  moisture	
  
¡  Observed	
  with	
  HIRS	
  sensor	
  on	
  NOAA	
  and	
  MetOp	
  polar-­‐orbiNng	
  
satellites	
  

¡  Orbital	
  swath	
  data	
  obtained	
  from	
  NOAA/CLASS	
  
¡  Inter-­‐satellite	
  calibraNon	
  developed	
  by	
  the	
  Climate	
  Data	
  Record	
  
(CDR)	
  program	
  (Shi	
  &	
  Bates	
  2011)	
  

¡  32-­‐year	
  homogenized	
  dataset	
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•  UTWV	
  idenNfies	
  
compensaNng	
  verNcal	
  
moNon	
  

•  Moistening	
  UTWV	
  precedes	
  
convecNve	
  iniNaNon	
  over	
  
the	
  Indian	
  Ocean	
  

•  Redeveloping	
  convecNve	
  
signal	
  at	
  +30	
  days	
  suggest	
  
long-­‐range	
  predictability	
  

DJFMAM Composite of MJO-filtered UTWV (contoured every 
1 K) and unfiltered OLR (shaded) based on 27 events with a 
+2σ MJO-filtered UTWV anomaly at 15°N, 175°W  
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•  Longitude–Nme	
  
plots	
  (Hovöllers)	
  
monitor	
  the	
  MJO	
  
and	
  waves	
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•  Longitude–Nme	
  
plots	
  (Hovöllers)	
  
monitor	
  the	
  MJO	
  
and	
  waves	
  	
  

•  Filtering	
  idenNfies	
  
features	
  more	
  
clearly	
  

•  Filters	
  can	
  also	
  
predict	
  wave	
  
movement	
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•  Three	
  dominant	
  modes	
  of	
  tropical	
  intraseasonal	
  
variability:	
  
¡  The	
  Madden–Julian	
  OscillaNon	
  (MJO)	
  
¡  Kelvin	
  waves	
  
¡  Equatorial	
  Rossby	
  (ER)	
  waves	
  

•  Each	
  are	
  tradiNonally	
  idenNfied	
  in	
  proxies	
  for	
  
convecNon	
  (e.g.,	
  OLR)	
  

•  In	
  the	
  Western	
  Hemisphere,	
  UTWV	
  is	
  more	
  useful	
  
•  Monitoring	
  these	
  features	
  assists	
  NOAA/CPC	
  in	
  their	
  

Global	
  Tropical	
  Hazards	
  Assessments	
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