
Althoughmanyaspectsof thetropicalresponseto ENSOhavebeenwidely explored,the

spatial characteristicsof droughts and pluvials remain largely unexplored. In fact,

current generationclimate models exhibit uncertainspatial signaturesof the ENSO

tropical teleconnectioncomparedto other aspectsof ENSO variability, such as the

amplitudeof rainfall anomalies. Here, we analyzeintegratedmeasuresof the spatial

extentof droughtandpluvial conditionsin the tropicsandtheir relationshipto ENSOin

observationsas well as simulationsof Phase5 of the CoupledModel Intercomparison

Project(CMIP5) with prescribedSSTforcing.

ÅDuring El Niño, synchronous droughts often occur over tropical continental regions, 

e.g., NordesteBrazil.

ÅThis has beenstudied in terms of intensity and duration but the spatial extent has

receivedlessattention.
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Å A more completeunderstandingof the ENSO teleconnection, such as its spatial

heterogeneity,overtropicalcontinentsrequiresconsiderationof couplingto theland

surface.

Å We will analyzecolumn and surfacemoistureand energybudgetsover TSA to

quantify the impactof variouspathwaysof land-atmospherecoupling,suchas the

feedbackbetweensoil moistureandprecipitation,onENSOvariability.

Å We also aim to diagnosehow changesin upstreammoisturesourceregionsand

evapotranspirationaffectdownstreamprecipitation,especiallyalongthemarginsof

convectionzones.
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ÅConvective Margins (Neelin, 2006: Lintner and Neelin,  2007: Lintner and Neelin, 

2009)  as a framework to estimate where transitions between weak and intense 

precipitation conditions occur over Tropical South America (TSA) 

ÅMultiple referencesto theCMIP5 modelsto describeENSOôstropicalteleconnections.

Drought (Pluvial) definition using a 

standardized precipitation index [SPI] Lyon 

(2004) and Lyon and Barnston(2005)

ÅComputethe Lyon index on N = 24 CMIP5 models forced with prescribedsea

surfacetemperatureforcing.

ÅComparesimulationresultsto variousobservationalor reanalysisproducts,including

CMAP, CFSRandTRMM (In progress)

ÅApply empiricalorthogonalfunction(EOF)analysisto thedroughtindex time series

(In progress)
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Å TheLyon tropicaldrought/pluvialindexcomputedfrom theensembleof prescribed

SSTCMIP5 modeloutputcomparesfavorablyto observations.

Å During El Niño events,the fraction of tropical land area experiencingdrought

increases; during La Niña events,the fraction of tropical land areaexperiencing

pluvialsincreases.

Å As droughtintensity increases,the spreadacrossthe ensembledecreases,asmore

intensedroughtsaremoretightly constrainedby El Niño forcing.

Å During the developingphaseof El Niño conditions,severedroughtdevelopment

lagsmoderatedroughtsby ~2 months.

1980                  1985                   1990                   1995                 2000                   2005         2010      

1980                  1985                   1990                   1995                 2000                   2005         2010      1980                  1985                   1990                   1995                 2000                   2005         2010      

1980                  1985                   1990                   1995                 2000                   2005         2010      1980                  1985                   1990                   1995                 2000                   2005         2010      

MEM

E
ns

em
bl

e S
tD

ev


