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FIG.	
  5.	
  Unfiltered	
  OLR	
  anomalies	
  (shaded,	
  in	
  W	
  m-­‐2;	
  dark	
  blue	
  shading	
  suggests	
  deep	
  convec@on),	
  200-­‐
hPa	
  zonal	
  rota@onal	
  wind	
  anomalies	
  (dark	
  grey	
  contours;	
  solid	
  contours	
  indicate	
  posi@ve	
  anomalies,	
  and	
  
dashed	
  contours	
   indicate	
  nega@ve	
  anomalies;	
  contour	
   interval	
   is	
  10	
  m	
  s-­‐1,	
  beginning	
  at	
  ±10	
  m	
  s-­‐1),	
  total	
  
divergent	
   wind	
   (vectors	
   in	
   m	
   s-­‐1;	
   only	
   vectors	
   exceeding	
   5	
   m	
   s-­‐1	
   are	
   ploKed),	
   and	
   MJO	
   band	
   OLR	
  
projec@ons	
  (following	
  Roundy	
  and	
  Schreck	
  2009;	
  red	
  contours;	
  contour	
  interval	
  is	
  5	
  W	
  m-­‐2,	
  beginning	
  at	
  
±5	
  W	
  m-­‐2;	
  solid	
  contours	
  indicate	
  the	
  ac@ve	
  convec@ve	
  phase	
  of	
  the	
  MJO,	
  and	
  dashed	
  contours	
  indicate	
  
the	
  suppressed	
  convec@ve	
  phase	
  of	
  the	
  MJO)	
  for	
  an	
  MJO	
  event	
  in	
  January	
  1999.	
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FIG.	
  2.	
  Composite	
  OLR	
  (shaded	
  in	
  W	
  m-­‐2)	
  and	
  300-­‐hPa	
  geopoten@al	
  
height	
   and	
   wind	
   anomalies.	
   Composites	
   correspond	
   to	
   (a)	
   RMM	
  
phase	
   4,	
   and	
   (b)	
   a	
   simultaneous	
   assessment	
   of	
   ER	
   wave	
   and	
   MJO	
  
events	
  with	
  an	
  ER	
  wave	
  base	
  longitude	
  of	
  157.5°E	
  during	
  RMM	
  phase	
  
4.	
   Geopoten@al	
   height	
   anomaly	
   contours	
   (red=posi@ve,	
  
blue=nega@ve)	
  are	
  drawn	
  every	
  20	
  m,	
  beginning	
  at	
  +20	
  m	
  and	
  −20	
  m,	
  
respec@vely.	
  

•  Figure	
  3	
  demonstrates	
  sensi@vi@es	
  
of	
  extratropical	
  circula@on	
  paKern	
  
associated	
  with	
  selec@on	
  of	
  
composite	
  ER	
  wave	
  base	
  
longitudes	
  

•  Selec@on	
  of	
  117.5°W	
  yields	
  similar	
  
height	
  and	
  wind	
  anomaly	
  paKerns	
  
to	
  157.5°E,	
  but	
  subtle	
  phase	
  shihs	
  
are	
  evident	
  between	
  composites	
  

•  Selec@on	
  of	
  42.5°W	
  yields	
  much	
  
greater	
  change	
  in	
  height	
  and	
  wind	
  
anomaly	
  paKerns	
  compared	
  to	
  
paKerns	
  in	
  Fig.	
  3a	
  and	
  3b	
  

•  Figure	
  4	
  shows	
  varia@on	
  in	
  number	
  
of	
  ER	
  wave	
  crests	
  per	
  2.5	
  degrees	
  
of	
  longitude	
  that	
  occur	
  
simultaneous	
  with	
  each	
  RMM	
  
phase	
  during	
  boreal	
  winter	
  

•  Highlights	
  regions	
  in	
  which	
  ER	
  
wave	
  crests	
  are	
  favored	
  for	
  given	
  
RMM	
  phases	
  

•  Sensi@vi@es	
  in	
  extratropical	
  
circula@on	
  paKerns	
  associated	
  
with	
  selec@on	
  of	
  composite	
  ER	
  
wave	
  base	
  longitude	
  independent	
  
of	
  number	
  of	
  ER	
  wave	
  crests	
  

•  Perform	
  case	
  studies	
  to	
  
assess	
  roles	
  of	
  MJO	
  
and	
  ER	
  wave	
  
convec@on	
  on	
  
modula@ng	
  	
  
extratropical	
  
circula@on	
  paKern	
  

•  Figure	
  5	
  provides	
  
example	
  of	
  first-­‐order	
  
assessment	
  of	
  
extratropical	
  
circula@on	
  response	
  
associated	
  with	
  MJO	
  in	
  
January	
  1999	
  

•  Analyses	
  will	
  improve	
  
understanding	
  of	
  
evolu@on	
  of	
  high-­‐
amplitude	
  extratropical	
  
circula@on	
  paKerns	
  
associated	
  with	
  tropical	
  
convec@ve	
  modes	
  

•  Apply	
  results	
  in	
  real	
  
@me	
  to	
  create	
  beKer	
  
sta@s@cal	
  forecasts	
  of	
  
low-­‐frequency	
  
extratropical	
  wave	
  
paKerns	
  linked	
  to	
  
tropical	
  convec@ve	
  
modes	
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b.	
  RMM	
  4,	
  ER	
  Base	
  Lon.	
  157.5E,	
  Lag	
  0	
  

a.	
  RMM	
  4,	
  Lag	
  0	
  

	
   	
  FIG.	
  1.	
  Composite	
  OLR	
  anomalies	
  (shaded	
  in	
  W	
  m-­‐2;	
  dark	
  blue	
  shading	
  
suggests	
   convec@on	
   associated	
   with	
   composite	
   MJO	
   events),	
   200-­‐hPa	
  
divergent	
   winds	
   (vectors	
   in	
   m	
   s-­‐1),	
   and	
   200-­‐hPa	
   zonal	
   rota@onal	
   wind	
  
anomalies	
  (dark	
  grey	
  contours;	
  contour	
   interval	
   is	
  2	
  m	
  s-­‐1,	
  beginning	
  at	
  
±2	
   m	
   s-­‐1;	
   solid	
   grey	
   contours	
   indicate	
   posi@ve	
   zonal	
   rota@onal	
   wind	
  
anomalies,	
   and	
   dashed	
   contours	
   indicated	
   nega@ve	
   rota@onal	
   wind	
  
anomalies).	
  N	
   indicates	
   the	
  number	
  of	
  MJO	
  base	
  dates	
   included	
   in	
   the	
  
composites.	
  

a.	
  RMM	
  4,	
  ER	
  Base	
  Lon.	
  157.5E,	
  	
  Lag	
  0	
  

b.	
  RMM	
  4,	
  ER	
  Base	
  Lon.	
  117.5W,	
  	
  Lag	
  0	
  

c.	
  RMM	
  4,	
  ER	
  Base	
  Lon.	
  42.5W,	
  	
  Lag	
  0	
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a. Number of ER Wave Crests per 2.5 Degrees of Longitude, RMM 1 through RMM 4, DJF (1974-2009)
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b. Number of ER Wave Crests per 2.5 Degrees of Longitude, RMM 5 through RMM 8, DJF (1974-2009)
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FIG.	
  4.	
  Number	
  of	
  ER	
  Wave	
  crests	
  per	
  2.5°	
  of	
  longitude	
  during	
  boreal	
  winter	
  simultaneous	
  with	
  (a)	
  RMM	
  1	
  through	
  RMM	
  4	
  and	
  (b)	
  RMM	
  5	
  through	
  
RMM	
  8.	
  	
  

FIG.	
  3	
  Comparison	
  of	
  composite	
  circula@on	
  paKerns	
  associated	
  with	
  RMM	
  4,	
  
lag	
   0,	
   and	
   ER	
   wave	
   base	
   longitudes	
   at	
   (a)	
   157.5°E,	
   and	
   (b)	
   117.5°W	
   and	
   (c)	
  
42.5°W.	
  	
  Shading	
  and	
  contour	
  intervals	
  follow	
  the	
  descrip@on	
  in	
  Fig.	
  2.	
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d. 29-Jan-1999

  60° E   90° E  120° E  150° E 

 45° S 

 30° S 

 15° S 

  0°   

 15° N 

 30° N 

 45° N 

-200

-150

-100

-50

0

50

100

150

200

•  Goal:	
  To	
  assess	
  forcing	
  of	
  extratropical	
  
circula@on	
  paKern	
  by	
  tropical	
  convec@ve	
  
modes	
  and	
  vice	
  versa	
  

•  Figure	
  1	
  demonstrates	
  well-­‐known	
  
response	
  in	
  subtropical	
  jet	
  (STJ)	
  to	
  
upper-­‐tropospheric	
  divergent	
  ouklow	
  
associated	
  with	
  MJO	
  convec@on	
  

•  Figure	
  2	
  demonstrates	
  u@lity	
  of	
  
simultaneous	
  MJO	
  and	
  ER	
  wave	
  
assessment	
  to	
  glean	
  informa@on	
  about	
  
extratropical	
  circula@on	
  paKern	
  

•  Simultaneous	
  MJO	
  and	
  ER	
  wave	
  
assessment	
  yields	
  more	
  informa@on	
  
about	
  the	
  extratropical	
  circula@on	
  
paKern	
  than	
  can	
  be	
  explained	
  by	
  
either	
  mode	
  alone,	
  or	
  by	
  a	
  linear	
  
combina@on	
  of	
  the	
  two	
  modes	
  

a.	
  RMM	
  4,	
  Lag	
  -­‐8	
  

b.	
  RMM	
  4,	
  Lag	
  0	
  

c.	
  RMM	
  4,	
  Lag	
  8	
  

a.	
  20	
  Jan	
  1999	
   b.	
  23	
  Jan	
  1999	
  

c.	
  26	
  Jan	
  1999	
   d.	
  29	
  Jan	
  1999	
  

The	
  Madden	
  Julian	
  oscilla@on	
  (MJO)	
  and	
  convec@vely	
  coupled	
  equatorial	
  Rossby	
  
(ER)	
  waves	
  interact	
  to	
  organize	
  convec@on	
  in	
  the	
  tropics.	
  The	
  release	
  of	
  latent	
  heat	
  
in	
  convec@on	
  in	
  the	
  tropics	
  triggers	
  Rossby	
  wave	
  responses	
  that	
  extend	
  into	
  the	
  
middle	
  la@tudes.	
  The	
  zonal	
  wind	
  signals	
  associated	
  with	
  the	
  MJO	
  through	
  the	
  upper	
  
troposphere	
  interact	
  with	
  the	
  background	
  state	
  to	
  guide	
  extratropical	
  waves	
  back	
  
into	
  the	
  tropics	
  of	
  the	
  eastern	
  Pacific	
  basin,	
  or	
  to	
  prevent	
  such	
  intrusion.	
  Intrusion	
  of	
  
extratropical	
  waves	
  into	
  the	
  tropics	
  excites	
  ER	
  waves	
  (e.g.,	
  Kiladis	
  and	
  Weickmann	
  
1992;	
  Meehl	
  et	
  al.	
  1996;	
  Kiladis	
  1998;	
  Slingo	
  1998),	
  which	
  then	
  interact	
  with	
  the	
  
MJO	
  to	
  organize	
  convec@on.	
  Thus	
  a	
  feedback	
  loop	
  can	
  develop	
  in	
  associa@on	
  with	
  
the	
  MJO,	
  ER	
  waves,	
  and	
  the	
  extratropical	
  circula@on.	
  This	
  poster	
  provides	
  details	
  
about	
  this	
  type	
  of	
  interac@on	
  and	
  its	
  associated	
  extratropical	
  circula@on	
  paKerns.	
  

a.	
  Number	
  of	
  ER	
  Wave	
  Crests	
  per	
  2.5	
  Degrees	
  of	
  Longitude,	
  RMM	
  1	
  through	
  RMM	
  4,	
  DJF	
  (1974-­‐2009)	
  

b.	
  Number	
  of	
  ER	
  Wave	
  Crests	
  per	
  2.5	
  Degrees	
  of	
  Longitude,	
  RMM	
  5	
  through	
  RMM	
  8,	
  DJF	
  (1974-­‐2009)	
  


