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Large$systema)c$cold$SST$bias$displayed$by$a$majority$of$the$CMIP5$models$

There$is$also$diversity$in$the$magnitude$of$the$cold$bias$displayed$by$CMIP5$

The$area$of$the$Atlan)c$Warm$Pool$in$CMIP5$models$



A$large$disparity$in$flow$and$heat$
transport$through$the$Yucatan$
Channel$

GFDL%ESM2G*$
Ocean:$GOLD$,$1°$tripolar$360x210L63,$$(Hallberg$and$

Adcro\,$2009;$Dunne$et$al.,$2012)$$
$

Atmosphere:$2.5°$x$2.0°,$24$ver)cal$levels$(Dunne$et$al.$
2013) $$

$

CCSM4$
Ocean:$POP2$with$modifica)ons,$horizontal$res.$1.125°$$
in$longitude,$0.27°90.64°$variable$in$la)tude,$60$ver)cal$

levels$(Danabasoglu$et$al.,$2012)$ $$
$

Atmosphere:$CAM4,$horizontal$res.$0.9°x1.25°,$27$
ver)cal$levels$(Neale$et$al.$2013)$

SODAv2.2.4$
POP,$horizontal$res.$0.25°x0.40°$,$40$ver)cal$levels$

(Carton$et$al.,$2008)$ $$

$

Monthly mean Volume Flux (Sv) through Yucatan Channel
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Monthly mean Heat Flux (PW) through Yucatan Channel
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Regional$climate$model$experiments$

•  Two$iden)cal$RCM’s$run$independently$for$32$
years$at$15km$grid$resolu)on$forced$by$ocean$
(SODA$v2)$and$atmospheric$(NCEP$R2)$reanalysis.$

•  RCM:$Regional$Spectral$Model$coupled$to$ROMS$
•  RCM1:$Run$with$fine$scale$bathymetry$from$
ETOPO5$

•  RCM2:$Run$with$coarser$bathymetry$(smoothed$
version$of$the$above)$



Fine$bathymetry$

Coarse$bathymetry$

Fine9Coarse$(difference)$
bathymetry$



RCM1$integra)on$with$finer$
bathymetry$warms$the$SST$in$the$Gulf$
of$Mexico$and$along$the$Gulf$Stream$$

SST$simula)on$from$
RCM$experiments$



The$RCM1$integra)on$
(with$finer$bathymetry)$
raises$the$heat$content$
in$the$IAS$and$the$
surface$ocean$currents$
are$stronger$rela)ve$to$
RCM2.$

Simula)on$of$heat$content,$heat$transport$and$surface$ocean$current$
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Volume$Transport$(Sv)$$through$Yucatan$Channel$in$RCM1$and$RCM2$

Oct.$2009$ May$2011$From$Candela$et$al.$2003$$

May$2010$ Jul$2013$From$Athie$et$al.$2015$
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Heat$Transport$(Sv)$$through$Yucatan$Channel$in$RCM1$and$RCM2$



Conclusions*

•  The$ cold$ bias$ of$ the$ Atlan)c$ warm$ pool$ in$ CMIP5$ models$ is$
significant—the$area$is$underes)mated$by$over$200%$in$majority$of$
models!$

•  Two$of$ the$CMIP5$models$ show$ large$differences$ in$ the$ transport$
through$ Yucatan$ Channel;$ the$ one$ with$ the$ higher$ transport$
displayed$ larger$ AWP$ than$with$ the$ lower$ transport$ but$ yet$ both$
displayed$cold$SST$bias$in$the$IAS$region$

•  The$ RCM$ experiments$ with$ different$ bathymetry$ confirmed$ that$
transport$ through$ Yucatan$ Channel$ does$ affect$ the$ SST$ and$ heat$
content$of$the$IAS$

•  The$ transport$ through$ the$ Yucatan$ Channel$ can$ be$modulated$ by$
bathymetry$ because$ it$ dictates$ the$ poten)al$ vor)city$ through$
changes$ to$ depth$ of$ the$water$ column—you$ don’t$ even$ preserve$
the$ large9scale$ forcing$transport$ (SODA$transport$ is$comparable$to$
RCM1$but$RCM2$is$way$too$less)$

•  Improving$transport$through$YC$will$not$necessarily$fix$all$problems$
of$bias$in$IAS$but$we$are$looking$at$a$tractable$problem.$


