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Outline	
  

•  The	
  most	
  recent	
  Central	
  American	
  drought	
  and	
  
its	
  relaDonship	
  to	
  global	
  SST	
  forcing	
  

•  Important	
  processes	
  that	
  impact	
  rainfall	
  over	
  the	
  
Central	
  American	
  region,	
  including	
  Easterly	
  
Waves,	
  the	
  CLLJ,	
  the	
  MSD	
  and	
  topography	
  
– How	
  are	
  these	
  processes	
  modulated	
  by	
  the	
  larger	
  
scales?	
  

– How	
  are	
  they	
  related	
  to	
  one	
  another?	
  
•  Does	
  the	
  current	
  observing	
  system	
  for	
  the	
  region	
  
permit	
  invesDgaDon	
  of	
  these	
  issues?	
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12 December 2014  A prolonged drought in Central America is turning into a humanitarian crisis for nearly

two and a half million people affected by food insecurity in Honduras, Guatemala and El Salvador, the

United Nations Office for the Coordination of Humanitarian Affairs (OCHA) warned today.

Briefing the press in Geneva today, OCHA’s Jens Laerke said most of those affected are subsistence

farmers, farm labourers and low-income families.

In Honduras and Guatemala, up to 75 per cent of maize and bean crop has been lost and thousands of

cattle had died. In the coming months, food insecurity is expected to get worse as families deplete their

food stocks.

In Guatemala, the Government declared a state of public calamity in 16 departments in August and by

October, 30,000 families had finished their food stocks. Those families were today in deep distress, said

Mr. Laerke.

In the so-called “dry corridor” in eastern Guatemala, a joint Government/UN/NGO (non-governmental

organization) assessment found that one in four households suffered from moderate or severe

malnutrition. Children under five, pregnant women and female-headed households are most vulnerable,

said Mr. Laerke.
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ENSO	
  and	
  Central	
  American	
  Drought	
  Probability	
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Caribbean	
  Low-­‐Level	
  Jet	
  (CLLJ)	
  and	
  El	
  Niño	
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  (2008)	
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ModulaDon	
  of	
  EW	
  Track	
  LocaDon	
  and	
  Density	
  

MJO	
  East	
  –	
  
West	
  Phase	
  

ENSO	
  Warm	
  –	
  	
  
Cold	
  Phase	
  

Future	
  RCP8.5	
  –	
  
Historical	
  Period	
  

Bengtsson	
  et	
  al.	
  (2006)	
  



Pacific	
  EW	
  Growth	
  Mechanism:	
  Topography,	
  
EW	
  and	
  ITCZ	
  InteracDon	
  

•  Equatorial	
  β-­‐plane	
  model	
  
•  Easterly	
  wave	
  impinges	
  on	
  
topography	
  oriented	
  SE	
  to	
  NW	
  

•  ITCZ	
  is	
  seen	
  as	
  posiDve	
  relaDve	
  
vorDcity	
  contours	
  centered	
  on	
  
y=500	
  

•  Wave	
  intensifies	
  on	
  leeside	
  of	
  
the	
  mountains.	
  

•  Removing	
  the	
  ITCZ	
  reduces	
  the	
  
intensificaDon	
  of	
  the	
  wave,	
  so	
  
both	
  the	
  ITCZ	
  and	
  topography	
  
are	
  important	
  to	
  this	
  growth	
  
mechanism.	
  

Zehnder	
  et	
  al.	
  (1999)	
  



Diurnal	
  Cycle	
  Over	
  Central	
  America	
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Water	
  Vapor	
  Imagery	
  23	
  Aug	
  2015	
  17:15Z	
  
(11:15LT)	
  to	
  24	
  Aug	
  2015	
  00:15Z	
  (18:15LT)	
  



Radiosonde	
  and	
  Surface	
  Rainfall	
  ObservaDons	
  In	
  
Central	
  America	
  

Misra	
  et	
  al.,	
  BAMS,	
  2015,	
  in	
  revision	
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hOp://coconet.unavco.org	
  



PWV	
  Diurnal	
  Cycle	
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  2011-­‐2015	
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PWV	
  Seasonal	
  Cycle	
  2011-­‐2015	
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RepresentaDon	
  of	
  CLLJ	
  in	
  Reanalyses	
  



RepresentaDon	
  of	
  PWV	
  in	
  Reanalyses	
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Summary	
  
•  The	
  Central	
  American	
  drought	
  exhibits	
  high	
  spaDal	
  variability	
  in	
  

rainfall	
  from	
  year	
  to	
  year	
  (2011	
  to	
  2015).	
  
•  ENSO	
  may	
  explain	
  some	
  of	
  this	
  variability,	
  but	
  cannot	
  explain	
  the	
  

prolonged	
  drought	
  over	
  the	
  region	
  since	
  at	
  least	
  2011.	
  
•  Easterly	
  waves,	
  the	
  CLLJ	
  and	
  the	
  MSD	
  are	
  some	
  of	
  the	
  most	
  

important	
  regional	
  climate	
  features	
  that	
  modulate	
  rainfall	
  over	
  
Central	
  America.	
  	
  Their	
  interacDons	
  and	
  potenDal	
  role	
  in	
  the	
  
current	
  drought	
  require	
  more	
  study.	
  

•  The	
  role	
  of	
  EWs	
  in	
  promoDng	
  upscale	
  growth	
  and	
  westward	
  
propagaDon	
  of	
  diurnally	
  forced	
  topographic	
  convecDon	
  over	
  
Central	
  America	
  also	
  requires	
  further	
  invesDgaDon.	
  

•  Current	
  in	
  situ	
  observaDons	
  in	
  the	
  IAS	
  are	
  sparse	
  and	
  reanalyses	
  
vary	
  in	
  their	
  representaDon	
  of	
  IAS	
  regional	
  climaDc	
  features	
  (Misra	
  
et	
  al.,	
  BAMS,	
  2015,	
  submiOed),	
  making	
  invesDgaDon	
  of	
  these	
  issues	
  
difficult.	
  


