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  Introduc+on	
  and	
  Mo+va+on	
  

Methodology	
  
•  138	
   northern	
   and	
   southern	
   waves	
   were	
   analyzed	
   from	
   1990–2010	
   that	
  

eventually	
  developed	
  into	
  tropical	
  depressions	
  or	
  stronger.	
  	
  
•  Streamline	
  charts	
  were	
  created	
  for	
  the	
  71	
  total	
  AEWNs	
  at	
  600,	
  700,	
  850,	
  and	
  925	
  

hPa	
  using	
  the	
  Na+onal	
  Centers	
  for	
  Environmental	
  Protec+on	
  (NCEP)	
  Reanalysis	
  
and	
  the	
  European	
  Centre	
  for	
  Medium-­‐Range	
  Weather	
  Forecasts	
  (ECMWF)	
  ERA-­‐
Interim	
  Reanalysis.	
  

•  Precipita+on	
  was	
  ploXed	
  using	
  the	
  Tropical	
  Rainfall	
  Measuring	
  Mission	
  (TRMM)	
  
dataset,	
  and	
  outgoing	
  longwave	
  radia+on	
  (OLR)	
  was	
  ploXed	
  using	
  the	
  ECMWF	
  
ERA-­‐Interim	
  Reanalysis.	
  

•  AEWNs	
   were	
   split	
   into	
   fast-­‐crossing	
   waves	
   (less	
   than	
   96	
   hours),	
   moderate-­‐
crossing	
  waves	
  (96-­‐120	
  hours),	
  and	
  slow-­‐crossing	
  waves	
  (120	
  hours	
  or	
  greater).	
  

•  Ver+cal-­‐la+tudinal	
  cross	
  sec+ons	
  of	
  zonal	
  wind	
  were	
  analyzed	
  to	
  determine	
  the	
  
height	
  of	
  the	
  AEJ	
  during	
  the	
  crossing	
  period.	
  

•  32	
   non-­‐crossing	
   northern	
   waves	
   were	
   also	
   analyzed	
   to	
   determine	
  why	
   these	
  
waves	
  did	
  not	
  cross	
  the	
  AEJ.	
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•  Northerly	
  flow	
  at	
  700	
  hPa	
  and	
  a	
  deep	
  HarmaXan	
  steered	
  the	
  wave	
  to	
  the	
  south.	
  
•  AEJ	
  was	
  posi+oned	
  above	
  the	
  depth	
  of	
  the	
  wave,	
  allowing	
  the	
  wave	
  to	
  cross.	
  
•  19	
  of	
  the	
  28	
  waves	
  had	
  both	
  northerly	
  700	
  hPa	
  flow	
  and	
  a	
  deep	
  HarmaXan.	
  

•  Easterly	
  flow	
  at	
  700	
  hPa	
  and	
  a	
  shallower	
  HarmaXan.	
  
•  AEJ	
  was	
  posi+oned	
  above	
  the	
  depth	
  of	
  the	
  wave,	
  allowing	
  the	
  wave	
  to	
  cross.	
  
•  4	
  of	
  the	
  21	
  waves	
  had	
  both	
  northerly	
  700	
  hPa	
  flow	
  and	
  a	
  deep	
  HarmaXan.	
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•  Easterly	
  flow	
  at	
  700	
  hPa	
  and/or	
  a	
  shallower	
  HarmaXan.	
  
•  AEJ	
  was	
  posi+oned	
  at	
  or	
  below	
  the	
  depth	
  of	
  the	
  wave,	
  hindering	
  crossing.	
  

•  Ver+cally	
   integrated	
   liquid	
   water	
   content	
   was	
   greatest	
   south	
   of	
   the	
   AEJ,	
  
meaning	
   that	
   northern	
  waves	
   likely	
   had	
   a	
   greater	
   poten+al	
   to	
   intensify	
   ader	
  
crossing	
  to	
  the	
  south	
  of	
  the	
  AEJ.	
  

•  The	
   combina+on	
   of	
   northerly	
   flow	
   and	
   a	
   deep	
   HarmaXan	
   allowed	
   northern	
  
waves	
  to	
  penetrate	
  and	
  cross	
  the	
  AEJ.	
  

•  Crossing	
   waves	
   generally	
   had	
   a	
   ver+cal	
   depth	
   below	
   the	
   AEJ,	
   allowing	
   these	
  
waves	
   to	
   slide	
   underneath	
   the	
   jet.	
   On	
   the	
   contrary,	
   non-­‐crossing	
   waves	
  
generally	
  had	
  a	
  shallower	
  AEJ.	
  

•  If	
   a	
   northern	
  wave	
   did	
   not	
   cross	
   the	
   AEJ,	
   it	
   eventually	
   dissipated	
   due	
   to	
   the	
  
nega+ve	
  effects	
  of	
  the	
  SAL.	
  

•  Future	
  work	
  should	
  conduct	
  a	
  vor+city	
  budget	
  to	
  determine	
  the	
  term(s)	
  of	
  the	
  
vor+city	
   equa+on	
   that	
  most	
   heavily	
   contribute	
   to	
   the	
   crossing	
   process.	
   Also,	
  
does	
   the	
   strength	
   of	
   the	
  monsoon	
   trough	
   affect	
   a	
  wave’s	
   ability	
   to	
   cross	
   the	
  
AEJ?	
  

•  Northerly	
  flow	
  at	
  700	
  hPa	
  but	
  a	
  shallower	
  HarmaXan.	
  
•  AEJ	
  was	
  posi+oned	
  above	
  the	
  depth	
  of	
  the	
  wave,	
  allowing	
  the	
  wave	
  to	
  cross.	
  
•  8	
  of	
  the	
  18	
  waves	
  had	
  both	
  northerly	
  700	
  hPa	
  flow	
  and	
  a	
  deep	
  HarmaXan.	
  

•  African	
  easterly	
  waves	
   (AEWs)	
  are	
  weather	
  disturbances	
  that	
  travel	
  westward	
  
from	
  the	
  western	
  coast	
  of	
  Africa.	
  

•  Some	
  of	
  these	
  waves	
  dissipate	
  quickly,	
  but	
  others	
  develop	
  into	
  TCs	
  and	
  in	
  some	
  
cases,	
  powerful	
  hurricanes.	
  

•  Northern	
  waves	
   (AEWNs)	
  are	
  AEWs	
   that	
  develop	
  north	
  of	
   the	
  African	
  easterly	
  
jet	
  (AEJ),	
  while	
  southern	
  waves	
  (AEWSs)	
  are	
  AEWs	
  that	
  develop	
  south	
  of	
  the	
  AEJ	
  
(Chen	
  et	
  al.	
  2008).	
  

•  Hypotheses:	
  	
  
1.   AEWNs	
  generally	
  do	
  not	
  strengthen	
  due	
  to	
  the	
  nega+ve	
  impacts	
  of	
  

the	
  Saharan	
  Air	
  Layer	
  (SAL).	
  
2.   AEWSs	
   have	
   a	
   greater	
   likelihood	
   of	
   development	
   and	
   eventual	
  

intensifica+on	
  due	
  to	
  ample	
  moisture	
  in	
  this	
  region.	
  
3.   If	
  AEWNs	
   can	
   penetrate	
   and	
   cross	
   the	
   AEJ,	
   these	
  waves	
   have	
   a	
  

greater	
  chance	
  to	
  develop	
  and	
  intensify.	
  
•  Hurricanes	
   Andrew	
   (1992)	
   and	
   Katrina	
   (2005)	
  were	
   both	
   AEWNs	
   that	
   crossed	
  

the	
  AEJ,	
  which	
  later	
  developed	
  into	
  powerful	
  hurricanes	
  that	
  caused	
  significant	
  
loss	
  of	
  property	
  and	
  life.	
  Thus,	
  understanding	
  this	
  crossing	
  mechanism	
  is	
  vital	
  to	
  
the	
   meteorological	
   community	
   and	
   opera+onal	
   forecasters	
   to	
   beXer	
   predict	
  
intensifica+on.	
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