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RESUMEN

Nqu"ecodkqu"enkoƒvkequ"qdugtxcfqu"{"rtq{gevcfqu"vkgpgp"kornkecekqpgu"uqekqgeqp„okecu"korqtvcpvgu"rctc"
ncu"kuncu"fgn"Ectkdg0"Gn"qdlgvkxq"fg"guvg"ctv‡ewnq"gu"rtgugpvct"kphqtocek„p"gugpekcn"uqdtg"gn"ecodkq"enkoƒ-
vkeq"Ïdcucfc"gp"guvwfkqu"rtgxkqu."qdugtxcekqpgu"fkurqpkdngu"{"ukowncekqpgu"fg"oqfgnqu"enkoƒvkequÏ"c"
guecncu"gurcekcngu"tgngxcpvgu"rctc"ncu"kuncu"ectkdg‚cu0"Ug"wvknk¦cp"fcvqu"fgn"oqfgnq"igpgtcn"fg"ektewncek„p"
*IEO+"kpenwkfqu"gp"gn"Rtq{gevq"fg"Eqorctcek„p"fg"Oqfgnqu"Ceqrncfqu"hcug"5"*EOKR5+."cu‡"eqoq"fgn"
oqfgnq"enkoƒvkeq"tgikqpcn"*TEO+"fgn"Egpvtq"Jcfng{"fgn"Tgkpq"Wpkfq."rctc"crqtvct"vcpvq"kphqtocek„p"
cevwcn"eqoq"kphqtocek„p"dcucfc"gp"rtq{geekqpgu"uqdtg"rtgekrkvcekqpgu"{"vgorgtcvwtc"gp"guvcfqu"kpuwnctgu"
gurge‡Ýequ0"Ug"wvknk¦cp"qdugtxcekqpgu"tgvkewncfcu"fg"guvcekqpgu"{"fcvqu"ucvgnkvcngu"rctc"guvwfkct"gn"enkoc"
fgn"ukinq"ZZ"{"gxcnwct"gn"fgugorg‚q"fg"nqu"oqfgnqu"enkoƒvkequ0"Eqp"wp"gphqswg"egpvtcfq"gp"nc"rtgekrk-
vcek„p."vcodkfip"ug"cpcnk¦cp"hcevqtgu"eqoq"nc"vgorgtcvwtc"uwrgtÝekcn"fgn"oct."nc"rtguk„p"cn"pkxgn"fgn"oct"
{"nqu"xkgpvqu"swg"kpÞw{gp"gp"ncu"xctkcekqpgu"guvcekqpcngu"fg"nc"rtgekrkvcek„p0"Nc"ogfkc"fgn"gpucodng"fgn"
EOKR5"{"gn"TEO"ecrvcp"ucvkuhcevqtkcogpvg"ncu"rgewnkctkfcfgu"fg"nc"ektewncek„p"cvoquhfitkec"fg"itcp"guecnc"
gp"nc"tgik„p."rgtq"pq"cu‡"gn"ekenq"guvcekqpcn"dkoqfcn"ectcevgt‡uvkeq"fg"nc"rtgekrkvcek„p0"Nc"ctkfg¦"gp"firqecu"
fg"nnwxkcu"rtgxkuvc"gp"guegpctkqu"fg"ecodkq"enkoƒvkeq"gp"nc"tgik„p"ug"jc"cdqtfcfq"gp"guvwfkqu"rtgxkqu."
rgtq"nc"ocipkvwf"fg"nc"xctkcek„p"gu"ow{"kpekgtvc"gp"ncu"ukowncekqpgu"vcpvq"fgn"IEO"eqoq"fgn"TEO0"Nc"
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fkuokpwek„p"rtq{gevcfc"gu"oc{qt"cn"kpkekq"fg"nc"vgorqtcfc"fg"nnwxkcu"{"uwrtkog"nc"ugsw‡c"fgn"ogfkq"xg-
tcpq"gp"gn"Ectkdg"qeekfgpvcn0"Ncu"ukowncekqpgu"fgn"TEO"owguvtcp"cxcpegu"tgurgevq"fgn"IEO."uqdtg"vqfq"
rqt"uwu"oglqtgu"tgrtgugpvcekqpgu"fg"nc"gzvgpuk„p"vgttkvqtkcn."rgtq"uw"fgugorg‚q"fgrgpfg"gp"itcp"ogfkfc"
fg"nc"eqpfweek„p"fgn"IEO0"Gn"rtgugpvg"guvwfkq"fguvcec"nc"pgegukfcf"fg"eqpvct"eqp"qdugtxcekqpgu"fg"cnvc"
tguqnwek„p"{"eqorctct"ukowncekqpgu"fg"oqfgnqu"enkoƒvkequ"rctc"gpvgpfgt"c"hqpfq"gn"ecodkq"enkoƒvkeq"{"
uw"korcevq"gp"ncu"rgswg‚cu"kuncu"fgn"Ectkdg0"

ABSTRACT

Qdugtxgf"cpf"rtqlgevgf"ejcpigu"kp"enkocvg"jcxg"ugtkqwu"uqekq/geqpqoke"kornkecvkqpu"hqt"vjg"Ectkddgcp"
kuncpfu0"Vjku"ctvkeng"cvvgorvu"vq"rtgugpv"dcuke"enkocvg"ejcpig"kphqtocvkqpÏdcugf"qp"rtgxkqwu"uvwfkgu."
cxckncdng"qdugtxcvkqpu"cpf"enkocvg"oqfgn"ukowncvkqpuÏcv"urcvkcn"uecngu"tgngxcpv"hqt"kuncpfu"kp"vjg"Ectkd-
dgcp0"Yg"wug"vjg"Igpgtcn"Ektewncvkqp"Oqfgn"*IEO+"fcvc"kpenwfgf"kp"vjg"Eqwrngf"Oqfgn"Kpvgteqorctkuqp"
Rtqlgev"rjcug"5"*EOKR5+"cpf"vjg"WM"Jcfng{"Egpvtg"tgikqpcn"enkocvg"oqfgn"*TEO+"fcvc"vq"rtqxkfg"dqvj"
rtgugpv/fc{"cpf"uegpctkq/dcugf"hwvwtg"kphqtocvkqp"qp"rtgekrkvcvkqp"cpf"vgorgtcvwtg"hqt"kpfkxkfwcn"kuncpf"
uvcvgu0"Itkffgf"uvcvkqp"qdugtxcvkqpu"cpf"ucvgnnkvg"fcvc"ctg"wugf"vq"uvwf{"42vj"egpvwt{"enkocvg"cpf"vq"cuuguu"
vjg"rgthqtocpeg"qh"enkocvg"oqfgnu0"Ykvj"ockp"hqewu"qp"rtgekrkvcvkqp."yg"cnuq"fkuewuu"hcevqtu"uwej"cu"
ugc"uwthceg"vgorgtcvwtg."ugc"ngxgn"rtguuwtg"cpf"ykpfu"vjcv"chhgev"ugcuqpcn"xctkcvkqpu"kp"rtgekrkvcvkqp0"Vjg"
EOKR5"gpugodng"ogcp"cpf"vjg"TEO"uweeguuhwnn{"ecrvwtg"vjg"nctig/uecng"cvoqurjgtke"ektewncvkqp"hgcvwtgu"
kp"vjg"tgikqp."dwv"ujqy"fkhÝewnv{"kp"ecrvwtkpi"vjg"ejctcevgtkuvke"dkoqfcn"ugcuqpcn"e{eng"qh"rtgekrkvcvkqp0"
Hwvwtg"ft{kpi"fwtkpi"vjg"ygv"ugcuqp"kp"vjku"tgikqp"wpfgt"enkocvg"ejcpig"uegpctkqu"jcu"dggp"pqvgf"kp"rtg-
xkqwu"uvwfkgu."dwv"vjg"ocipkvwfg"qh"ejcpig"ku"jkijn{"wpegtvckp"kp"dqvj"IEO"cpf"TEO"ukowncvkqpu0"Vjg"
rtqlgevgf"fgetgcug"ku"oqtg"rtqokpgpv"kp"vjg"gctn{"ygv"ugcuqp"gtcukpi"vjg"okf/uwoogt"ftqwijv"hgcvwtg"kp"
vjg"yguvgtp"Ectkddgcp0"Vjg"TEO"ukowncvkqpu"ujqy"kortqxgogpvu"qxgt"vjg"IEO"ockpn{"fwg"vq"dgvvgt"
tgrtgugpvcvkqp"qh"ncpfocuu."dwv"kvu"rgthqtocpeg"ku"etkvkecnn{"fgrgpfgpv"qp"vjg"ftkxkpi"IEO0"Vjku"uvwf{"
jkijnkijvu"vjg"pggf"hqt"jkij/tguqnwvkqp"qdugtxcvkqpu"cpf"gpugodng"qh"enkocvg"oqfgn"ukowncvkqpu"vq"hwnn{"
wpfgtuvcpf"enkocvg"ejcpig"cpf"kvu"korcevu"qp"uocnn"kuncpfu"kp"vjg"Ectkddgcp0

Keywords: Enkocvg"ejcpig."Ectkddgcp"kuncpfu."korcevu."EOKR5."TEO0

1. Introduction

Vjg"kuncpfu"qh"vjg"Ectkddgcp"ujctg"c"eqooqp"ugv"qh"hgcvwtgu"vjcv"kpenwfg"uocnn"uk¦g."uvggr"kpncpf"
vqrqitcrj{" tguvtkevkpi" vjg" ncpf" urceg" cxckncdng" hqt"fgxgnqrogpv." cpf" c"jgcx{" uqekq/geqpqoke"
fgrgpfgpeg"qp"vjg"eqcuvnkpg"cpf"nkokvgf"tguqwtegu0"Vjgug"hgcvwtgu"gpjcpeg"ugpukvkxkv{"vq"enkocvg"
xctkcdknkv{"uq"vjcv"gzvtgog"gxgpvu"uwej"cu"ftqwijvu."Þqqfu"cpf"jwttkecpgu"rqug"c"xgt{"tgcn"vjtgcv"
vq"tgikqpcn"fgxgnqrogpv0"Vjg"vjtgcv"ku"nkmgn{"vq"dg"gzcegtdcvgf"wpfgt"enkocvg"ejcpig0"

Hqt"gzcorng." vqwtkuo."yjkej" ku"c" ukipkÝecpv"eqpvtkdwvqt" vq" tgikqpcn"IFR." ku"cv"jkij"enkocvg/
kpfwegf"tkum"htqo"Þqqfkpi."ugc/ngxgn"tkug."eqcuvcn"gtqukqp"cpf"uvqto"uwtigu"ockpn{"fwg"vq"kvu"eqcuvcn"
kphtcuvtwevwtg"*Rwnyctv{"et al.."4232+0"Kp"4226"fcocigu"vq"iwguv"tqqou"kp"Itgpcfc"htqo"jwttkecpgu"
ycu"gswkxcngpv"vq"35'"qh"IFR"*QGEU."4226+0"Ukoknctn{."vjg"citkewnvwtcn"ugevqt."yjkej"eqpvtkdwvgu"
32/57'"qh"Ectkddgcp"IFR."ku"cnuq"ugpukvkxg"vq"enkocvg"xctkcvkqpu0"Fcocig"vq"vjg"pwvogi"cpf"eqeqc"
kpfwuvtkgu"fwg"vq"jwttkecpg"Kxcp"kp"4226"tguwnvgf"kp"nquu"gswkxcngpv"vq"32'"qh"ItgpcfcÓu"IFR"*Okowtc"
et al.."4229+0"Wpfgt"hwvwtg"enkocvg"ejcpig."68'"qh"Ectkeqo"vqwtkuv"tguqtvu"eqwnf"dg"nquv"wpfgt"c"3"
o"tkug"kp"ugc/ngxgn"*Oqqtg."4232="Ukoruqp"et al.."4232+."yjkng"rtqlgevgf"ejcpigu"kp"vgorgtcvwtg"
cpf"tckphcnn"yknn"nkmgn{"kpetgcug"etqr"rguvu"cpf"fkugcugu"cpf"vjg"qeewttgpeg"qh"gzvtgog"ycvgt"uvtguu"
(Nelson et al.."422;="Rwnyctv{"et al.."4232="Ukoruqp"et al.."4232="Ecujocp"et al.."4232+0"Rcuv"cpf"hwvwtg"
enkocvg"korcevu"qp"qvjgt"mg{"ctgcu"qh"Ectkddgcp"gzkuvgpeg."hqt"gzcorng."dkqfkxgtukv{"cpf"octkpg"cpf"
eqcuvcn"gequ{uvgou"*e.g., Fish et al.."4227="Fqppgt"et al.."4229="Jqgij/Iwnfdgti"et al.."4229="Ejgp"



285Caribbean climate change

et al.."422:+"cpf"qp"jgcnvj"cpf"ygnn"dgkpi"*e.g., Amarakoon et al.."4228="Ejgp"et al.."4228="Gdk"et al., 
4228="Vc{nqt"et al.."422;+"jcxg"cnuq"dggp"uvwfkgf"cpf"ujqyp"vq"dg"ukipkÝecpv0

Kv"ku."vjgp."vjg"kpetgcukpi"tgeqipkvkqp"vjcv"ejcpigu"kp"vjg"enkocvg"qh"vjg"Ectkddgcp"jcxg"ugtkqwu"
uqekq/geqpqoke"kornkecvkqpu"hqt"vjg"tgikqp"vjcv"jcu"tguwnvgf"kp"c"pwodgt"qh"tgegpv"uvwfkgu"hqewukpi"
qp"rtqxkfkpi"nqecn"iqxgtpogpvu"ykvj"enkocvg"ejcpig"rtqlgevkqpu"hqt"cfcrvcvkqp"cpf"okvkicvkqp"
rwtrqugu0"Ocp{"qh"vjgug"uvwfkgu"wug"eqctug/tguqnwvkqp"igpgtcn"ektewncvkqp"oqfgnu"*IEOu+"kpenwfgf"
kp"vjg"hqwtvj"cuuguuogpv"tgrqtv"*CT6+"qh"vjg"Kpvgtiqxgtpogpvcn"Rcpgn"qp"Enkocvg"Ejcpig"*KREE+"
vq"fguetkdg"nctig/uecng"enkocvke"ejcpigu"kp"vjg"tgikqp"*e.g., Ángeles et al.."4229="Eqoctc¦co{"cpf"
Iqp¦ƒng¦."422:="Dkcuwvvk"et al.."4234+0"Oqtg"tgegpvn{."c"jcpfhwn"qh"uvwfkgu"jcxg"wugf"jkij/tguqnwvkqp"
tgikqpcn"enkocvg"oqfgnu"*TEOu+"hqt"uvwf{kpi"enkocvg"ejcpig"cpf"kvu"korcev"cv"urcvkcn"uecngu"tgngxcpv"
for the islands (e.g., Castro et al.."4228="Egpvgnnc"et al.."422:="Ecordgnn"et al.."4232="Ejctngt{"cpf"
Pwtug."4232+0"Kp"vjku"uvwf{."yg"tgxkgy"yjcv"ku"pqy"mpqyp"cdqwv"jqy"vjg"enkocvg"qh"vjg"Ectkddgcp"
jcu"cpf"yknn"ejcpig"wpfgt"inqdcn"yctokpi."cu"ecp"dg"ingcpgf"htqo"dqvj"cxckncdng"fcvc"cpf"htqo"
gzkuvkpi"nkvgtcvwtg0"Yg"fq"vjku"hqt"37"kuncpf"pcvkqpu"kp"vjg"Ectkddgcp"vjcv"ygtg"uvwfkgf"cu"c"rctv"qh"
vjg"Ectkducxg"*jvvr<11ectkducxg0qti1+"Enkocvg"Ejcpig"Tkum"Cvncu"*EEETC+"rtqlgev0"

Kp"vjku"uvwf{."yg"wug"c"uwdugv"qh"cxckncdng"oqfgn"fcvc"*IEO"cpf"TEO+"vq"rtqxkfg"kphqtocvkqp"
qp"vjg"hwvwtg"enkocvg"qh"vjg"Ectkddgcp"tgikqp0"Yg"cnuq"wpfgtvcmg"*c+"c"eqorctcvkxg"fkuewuukqp"qh"
vjg"rgthqtocpeg"qh"dqvj"IEOu"cpf"TEOu"kp"ukowncvkpi"vjg"42vj"egpvwt{"*42E+"enkocvg"qh"vjg"
Ectkddgcp"cpf"*d+"cp"cuuguuogpv"qh"vjg"uvtgpivju"cpf"nkokvcvkqpu"qh"vjg"enkocvg"ejcpig"rtqlgevkqpu"
rtqxkfgf"d{"dqvj"v{rgu"qh"oqfgnu0"Dgecwug"Ectkddgcp"uvcvkqp"fcvc"ctg"urctug."yg"tgn{"qp"itkffgf"
fcvcugvu"vq"gzcokpg"vjg"pwcpegu"qh"rtgugpv/fc{"Ectkddgcp"enkocvg"*e.g.."mg{"hgcvwtgu"cpf"urcvkcn"
xctkcdknkv{+0"Kv"ku"vjgug"pwcpegu"vjcv"cnuq"rtqxkfg"vjg"dcuku"hqt"cuuguukpi"oqfgn"uwkvcdknkv{"hqt"wug"
kp"vjg"tgikqp"cpf"cickpuv"yjkej"enkocvg"ejcpig"ku"gxcnwcvgf0

Vjg"tgockpfgt"qh"vjg"rcrgt"ku"qtfgtgf"cu"hqnnqyu0"Ugevkqp"4"uwooctk¦gu"htqo"nkvgtcvwtg"yjcv"
ku"mpqyp"cdqwv"jkuvqtkecn"enkocvg"vtgpfu"kp"vjg"Ectkddgcp0"Ugevkqp"5"fgvcknu"vjg"fcvcugvu."oqfgnu"
cpf"ogvjqfqnqikgu"gornq{gf"hqt"vjg"fcvc"cpcn{uku0"Ugevkqp"6"fkuewuugu"mg{"hgcvwtgu"qh"Ectkddgcp"
enkocvg"cu"fgtkxgf"htqo"vjg"qdugtxgf"fcvcugvu0"Ugevkqpu"7"cpf"8"fkuewuu"42E"Ectkddgcp"enkocvg"
cpf"enkocvg"ejcpig"rtqlgevkqpu"dcugf"qp"IEO"cpf"TEO"fcvc"hqt"rtgekrkvcvkqp"cpf"uwthceg"ckt"
vgorgtcvwtg"tgurgevkxgn{0"C"uwooct{"qh"tguwnvu"ku"rtgugpvgf"kp"ugevkqp"9"cnqpi"ykvj"c"fkuewuukqp"
qh"uqog"qh"vjgkt"kornkecvkqpu0

2. Observed climatic changes in the Caribbean

Jkuvqtkecn"vgorgtcvwtg"vtgpfu"hqt"vjg"Ectkddgcp"jcxg"dggp"ujqyp"vq"ocvej"inqdcn"ejcpig"*Htkej"
et al.."4224="Rgvgtuqp"et al.."4224="KREE."4229+0"Vjg"kpvtc/cppwcn"gzvtgog"tcpig"jcu"dggp"fgetgcukpi"
unkijvn{"cnvjqwij"vjg"vtgpf"ku"pqv"ukipkÝecpv"*Rgvgtuqp"et al.."4224+0"Ukpij"*3;;9+"cvvtkdwvgu"vjg"
fgetgcug"kp"rctv"vq"kpetgcugf"enqwf"eqxgt"cv"pkijv"vjcv"ngcfu"vq"dcem"tcfkcvkqp"cpf"vjg"jgcvkpi"qh"
vjg"ncpf0"Oczkowo"vgorgtcvwtg"ku"kpetgcukpi"ykvj"vjg"vtgpf"ukipkÝecpv"cv"vjg"3'"ngxgn0"Rgvgtuqp"
et al." *4224+" tgncvg" vjku" vq"yctogt" ugc" uwthceg" vgorgtcvwtgu" *UUVu+." vjqwij" nqecn" UUVu" qpn{"
ceeqwpv"hqt"47'"qh"xctkcpeg0"Ukpij"*3;;9+"ujqyu"kpetgcugf"oczkowo"vgorgtcvwtgu"hqt"uvcvkqpu"kp"
Vtkpkfcf"*3/304"³E+."Ucp"Lwcp"*405"³E+"cpf"Iwcfgnqwrg"*305"³E+0"Vjg"Vtkpkfcf"uvcvkqp"cnuq"ujqyu"
cp"kpetgcug"kp"okpkowo"vgorgtcvwtgu."ykvj"vjg"vtgpf"ceegngtcvgf"fwtkpi"vjg"3;:2u"*Ukpij."3;;9+0"
Pctcplq"cpf"Egpvgnnc"*3;;:+"cnuq"ujqy"cp"kpetgcug"kp"ogcp"cppwcn"vgorgtcvwtgu"hqt"Ewdc"fwg"
ockpn{"vq"c"ukipkÝecpv"rqukvkxg"vtgpf"kp"okpkowo"vgorgtcvwtgu0"Hqt"vjg"tgikqp."vjg"wryctf"vtgpf"kp"
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okpkowo"vgorgtcvwtgu"ku"ukipkÝecpv"cv"vjg"3'"ngxgn"*Rgvgtuqp"et al.."4224+"cpf."cu"ykvj"oczkowo"
vgorgtcvwtgu."nkpmgf"vq"ejcpigu"kp"UUVu."vjqwij"vjg"eqttgncvkqpu"ctg"ygcmgt"cpf"pgicvkxg0"

Rtgekrkvcvkqp"cnuq"ocvejgu"vjg"inqdcn"cxgtcig"ejcpigu"*Htkej"et al.."4224="Rgvgtuqp"et al., 
4224="KREE."4229+0"Rtgekrkvcvkqp"kp"vjg"Ectkddgcp"ku"fqokpcvgf"d{"xctkcdknkv{"qp"cppwcn"cpf"
fgecfcn"uecngu0"Kv"ku"oquv"enqugn{"tgncvgf"vq"UUVu"kp"vjg"Uqwvj"Ectkddgcp"Ugc."cpf"uqogyjcv"vq"vjg"
vtqrkecn"Pqtvj"Cvncpvke"UUVu"*Urgpeg"et al.."4226="Uvgrjgpuqp"et al.."4229+0"Pggnkp"et al."*4228+"
ujqy"vjcv"vjg"Ectkddgcp"ku"ftkgt"d{"3/34"oo"rgt"oqpvj"qt"7/52'"qh"tckphcnn"rgt"322"{gctu"ykvj"
c"vtgpf"vjcv"ku"ukipkÝecpv"cv"7'"ngxgn0"Ukpij"*3;;9+"ujqyu"c"fgetgcug"kp"rtgekrkvcvkqp"hqt"Ýxg"qh"
vjg"gkijv"uvcvkqpu"cetquu"vjg"Ectkddgcp."ykvj"vjg"gzegrvkqpu"dgkpi"vjg"Dcjcocu."Xgpg¦wgnc"cpf"
qpg"qh"VtkpkfcfÓu"uvcvkqpu0"Vjg"ukorng"fckn{"kpvgpukv{"kpfgz"ujqyu"c"unkijv"fgetgcug."cpf"cnvjqwij"
vjg"vtgpf"ku"pqv"ukipkÝecpv."kv"eqttgncvgu"ygnn"*2063+"ykvj"kpvgpug"jwttkecpgu"*Rgvgtuqp"et al.."4224+0"
Oczkowo"rtgekrkvcvkqp"*;7vj"rgtegpvkng"cpf"cdqxg+"ku"kpetgcukpi."dwv"kv"ku"pqv"ukipkÝecpv"cv"vjg"
32'"ngxgn."rtqdcdn{"fwg"vq"vjg"kpvgt/cppwcn"cpf"fgecfcn"xctkcdknkv{0"Vjg"itgcvguv"Ýxg"fc{"tckp"vqvcn"
ku"kpetgcukpi"ykvj"c"ukipkÝecpv"vtgpf"cv"vjg"32'"ngxgn"cpf"cnuq"fkurnc{u"ukipkÝecpv"kpvgt/cppwcn"
xctkcdknkv{0"Vjg"pwodgt"qh"eqpugewvkxg"ft{"fc{u"jcu"fgetgcugf"cpf"vjg"vtgpf"ku"ukipkÝecpv"cv"vjg"
3'"ngxgn"*Rgvgtuqp"et al.."4224+0"Cffkvkqpcnn{."Pggnkp"et al."*4228+."wukpi"uvcvkqp"cpf"ucvgnnkvg"
rtgekrkvcvkqp"fcvc."ujqy"c"ft{kpi"vtgpf"dgvyggp"Lwpg"cpf"Cwiwuv"kp"vjg"Ectkddgcp"kp"vjg"ncuv"
hgy"fgecfgu0

Vjg"KREE"CT6"tgrqtvgf"cp"kpetgcug"kp"inqdcn"ugc"ngxgn"cv"vjg"tcvg"qh"30:ł207"oo1{gct"dgvyggp"
3;83"cpf"3;;5."cpf"cv"vjg"tcvg"qh"503ł209"oo1{gct"htqo"3;;5"vq"4225"*KREE."4229+0"Ugc"ngxgn"tkug"
qh"ctqwpf"307"vq"5"oo"rgt"{gct"*3;72/4222+"jcu"dggp"qdugtxgf"cv"vkfcn"icwikpi"uvcvkqpu"ctqwpf"
vjg"Ectkddgcp"ocmkpi"vjg"tgikqpcn"vtgpf"ukoknct"vq"vjcv"hqt"vjg"inqdg"*Ejwtej"et al.."4226+0"Hwvwtg"
ugc" ngxgn"rtqlgevkqpu" ctg"wpegtvckp"ockpn{"qykpi" vq"fkhÝewnvkgu" kp"rtgfkevkpi" vjg"ognv" tcvgu"qh"
vjg"Itggpncpf"cpf"Cpvctevke"keg"ujggvu0"Vjg"KREE"CT6"kpfkecvgu"cp"kpetgcug"qh"ogcp"inqdcn"ugc"
ngxgn"d{"3:"vq"7;"eo"d{"4322"wpfgt"vjg"C4"gokuukqpu"uegpctkq"*KREE."4229+"ykvj"tgegpv"uvwfkgu"
uwiiguvkpi"cp"gxgp"oqtg"tcrkf"kpetgcug0"Ukoruqp"et al."*4232+"fkuewuu"vjg"nkmgnkjqqf"qh"3"qt"4"o"
ugc"ngxgn"tkug"kp"vjg"Ectkddgcp"wpfgt"gkvjgt"c"402"qt"407"³E"inqdcn"yctokpi"uegpctkq"cpf"jqy"kv"
yqwnf"chhgev"equvcn"kphtcuvtwevwtg"kp"vjg"tgikqp0

Qvjgt"xctkcdngu"ctg"pqv"gcukn{"cxckncdng"cetquu"vjg"Ectkddgcp"hqt"nqpi"vkog"rgtkqfu"cpf"cu"uwej"
vjgkt"vtgpfu"jcxg"{gv"vq"dg"ugtkqwun{"uvwfkgf0

3. Data, models, and methodology

Qdugtxcvkqp"fcvcugvu" wugf" kp" vjku" uvwf{" kpenwfg"itkffgf"qdugtxcvkqpcn" cpf" tgcpcn{uku" rtqfwevu"
*ugg"Vcdng"K+0"Vjg"IEOu"wugf"kp"vjku"uvwf{"ctg"c"rctv"qh"vjg"vjktf"rjcug"qh"vjg"Eqwrngf"Oqfgn"
Kpvgteqorctkuqp"Rtqlgev"*EOKR5="Oggjn"et al.."4229+"cpf"ygtg"wugf"kp"vjg"KREE"CT60"Vjg"uwdugv"qh"
IEOu"*37+"wugf"kp"vjku"uvwf{"ctg"nkuvgf"kp"OeUyggpg{"et al."*4232="ugg"Vcdng"KK+"cpf"ctg"fguetkdgf"
in more detail in Randall et al." *4229=" ugg"rr0"7;9/7;;+0"Yg" tghgt" vq" vjgug"oqfgnu" cu"EOKR5"
oqfgnu0"Cnn"vjg"IEO"fcvc"ctg"Ýtuv"tgitkffgf"vq"c"eqooqp"407"'"407o latitude-longitude grid before 
ectt{kpi"qwv"vjg"cpcn{uku0"Yg"vjgp"wug"vjku"ownvk/oqfgn"gpugodng"vq"eqorwvg"gpugodng"ogcp"cpf"
ogfkcp"rtqlgevkqpu"cpf"vq"Ýpf"vjg"tcpig"qh"rtqlgevkqpu"cetquu"vjg"oqfgnu0"Ogcp"enkocvg"cpf"vjg"
enkocvg"ejcpig"rtqlgevkqpu"hqt"gxgt{"eqwpvt{"ctg"ecnewncvgf"d{"kpenwfkpi"itkf"dqzgu"vjcv"nkg"hwnn{"
qt"rctvkcnn{"ykvjkp"vjg"rqnkvkecn"dqwpfctkgu"qh"vjcv"eqwpvt{0"Vjg"f{pcokecn"fqypuecnkpi"vgejpkswg"
ycu"wugf"vq"fqypuecng"IEO"fcvc"vq"72"mo"tguqnwvkqp"wukpi"vjg"WM"Jcfng{"Egpvtg"tgikqpcn"enkocvg"
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oqfgnnkpi"u{uvgo"ecnngf"RTGEKU"*Rtqxkfkpi"Tgikqpcn"Enkocvgu"hqt"Korcevu"Uvwfkgu+0"C"fgvckngf"
fguetkrvkqp"qh"vjg"TEO"fqockp"cpf"vjg"ogvjqfqnqi{"ku"fkuewuugf"kp"Ecordgnn"et al."*4232+"cpf"
Centella et al. *422:+0"Vjg"RTGEKU"TEO"ukowncvkqpu"ctg"ftkxgp"d{"vjg"JcfCO5R"cpf"GEJCO6"
GCMs (see Jones et al.."4226+0

Enkocvg"ejcpig"rtqlgevkqpu"ctg"ecnewncvgf"hqt"vjg"42:2u"*ogcp"qh"42:2/42:;+"hqt"vjg"UTGU"
C4"uegpctkq"tgncvkxg"vq"vjg"ogcp"enkocvg"qh"3;92/3;:;0"Vjgug"vyq"vkog"unkegu"ctg"ejqugp"dgecwug"
vjg{"rtqxkfg"oczkowo"qxgtncr"dgvyggp"cnn"vjg"IEO"cpf"TEO"fcvc"kpenwfgf"kp"vjku"uvwf{0"Vjg"
fkuewuukqp" ku"cnuq" nkokvgf" vq"qpg"uegpctkq"dgecwug"qh"fcvc"cxckncdknkv{"cv" vjg" vkog"qh"ytkvkpi0"
Vjg"UTGU"C4"uegpctkq."dgkpi"vjg"jkij"gokuukqpu"uegpctkq"*KREE."4222+."ikxgu"rtqlgevkqpu"vjcv"nkg"
vqyctfu"vjg"jkij/gpf"qh"vjg"tcpig"qh"rtqlgevkqpu"dcugf"qp"cnn"vjg"cxckncdng"gokuukqpu"uegpctkqu0"
Gxgp"vjqwij"cnn"vjg"uegpctkqu"fguetkdgf"kp"KREE"*4222+"ctg"gswcnn{"rncwukdng."kv"jcu"dggp"ujqyp"
vjcv"vjg"urcvkcn"rcvvgtp"qh"tgurqpug"hqt"mg{"xctkcdngu"uwej"cu"vgorgtcvwtg"cpf"rtgekrkvcvkqp"ku"xgt{"
ukoknct"cetquu"cnn"vjg"uegpctkqu"kp"vjku"tgikqp"cpf"fkhhgtu"ukipkÝecpvn{"qpn{"kp"kvu"ocipkvwfg"*Okvejgnn."
4225+0"Vjgtghqtg"vjg"tguwnvu"rtgugpvgf"jgtg"ecp"dg"uecngf"vq"fgvgtokpg"crrtqzkocvg"rtqlgevkqpu"hqt"
qvjgt"uegpctkqu0"Vcdng"KK"fguetkdgu"vjg"pcvwtg"qh"kphqtocvkqp"igpgtcvgf"kp"vjku"uvwf{"ykvj"vjg"jgnr"
qh"rtgekrkvcvkqp"kphqtocvkqp"hqt"Cpiwknnc."cu"cp"gzcorng0"Ukoknct"kphqtocvkqp"qp"rtgekrkvcvkqp"cpf"
vgorgtcvwtg"hqt"cnn"37"kuncpf"uvcvgu"kpenwfgf"kp"vjku"uvwf{"ku"vcdwncvgf"kp"Vcdngu"U3 and U4 of the 
uwrrngogpvct{"ocvgtkcn0

Vcdng"K0"Qdugtxcvkqpcn"fcvcugvu"wugf"kp"vjku"uvwf{0

Fcvcugv Resolution Fgvcknu Tghgtgpegu

Rtgekrkvcvkqp"*RTER+

Enkocvg"Tgugctej"Wpkv"
(CRU)

207"'"207o Ncpf/qpn{"itkffgf"uvcvkqp"
qdugtxcvkqpu

Pgy"et al.."4224

Wpkxgtukv{"qh"Fgncyctg"
*WFgn+

207"'"207o Ncpf/qpn{"itkffgf"uvcvkqp"
qdugtxcvkqpu

Ocvuwwtc"cpf"Yknnoqvv."4229c."d

Inqdcn"Rtgekrkvcvkqp"
Enkocvqnqi{"Egpvtg"
(GPCC)

207"'"207o Itkffgf"qdugtxcvkqpu Twfqnh"cpf"Uejpgkfgt."4227="
Rudolf et al.."4227

Enkocvg"Rtgfkevkqp"Egpvgt"
Ogtigf"Cpcn{uku"qh"
Rtgekrkvcvkqp"*EOCR+

407"'"407o Satellite Zkg"cpf"Ctmkp."3;;9

Vtqrkecn"Tckphcnn"
Measuring Mission 
(TRMM)

2047"'"2047³ Satellite Jwhhocp"gv"cn0."4229 

Ugc"uwthceg"vgorgtcvwtg"*UUV+

Jcfng{"Egpvtg"UUV"
(HadISST)

3"'"3o In situ"qdugtxcvkqpu"cpf"
ucvgnnkvg/fgtkxgf"guvkocvgu

Tc{pgt"et al.."4225

Ugc"ngxgn"rtguuwtg"*UNR+."ykpf"urggf"*YUR+

NCEP 407"'"407o Tgcpcn{uku Mcnpc{"et al.."3;;8
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4. 20th century climate of the Caribbean

4.1 Observed precipitation

Htqo"vjg"rqkpv"qh"xkgy"qh"enkocvg"ejcpig"cpf"kvu"korcevu."ejcpig"kp"rtgekrkvcvkqp"tgockpu"qpg"qh"vjg"
oquv"korqtvcpv"rctcogvgtu"hqt"vjg"Ectkddgcp0"Vjg"kuncpfu"kp"vjg"Ectkddgcp"gzrgtkgpeg"vyq"fkuvkpev"
ugcuqpu"kp"igpgtcn<"c"ft{"ugcuqp"htqo"Pqxgodgt"vjtqwij"Crtkn"cpf"c"ygv"ugcuqp"htqo"Oc{"vjtqwij"
Qevqdgt"*Itcpigt."3;:7="Vc{nqt"cpf"Cnhctq."4228+0"Rtgekrkvcvkqp"ocipkvwfg"xctkgu"eqpukfgtcdn{"
htqo"vjg"Dcjcocu"vq"vjg"uqwvjgtpoquv"kuncpfu"qh"vjg"Nguugt"Cpvknngu"cpf"oqwpvckpqwu"vqrqitcrj{"
cpf"kvu"qtkgpvcvkqp"ykvj"tgurgev"vq"vjg"fktgevkqp"qh"vtcfg"ykpfu"hwtvjgt"{kgnf"nctig"urcvkcn"xctkcvkqpu"
kp"rtgekrkvcvkqp"qp"ocp{"kuncpfu"*Itcpigt."3;:7="Uqdgn"et al.."4233+0"C"rtqokpgpv"hgcvwtg"qh"vjg"
ugcuqpcn"e{eng"qh"rtgekrkvcvkqp"ku"vjg"okf"uwoogt"ftqwijv"*OUF+"*Ocic‚c"et al.."3;;;+."yjkej"
ku"pqv"c"tgcn"ftqwijv"dwv"c"rgtkqf"fwtkpi"vjg"ygv"ugcuqp"oqpvju"yjgp"rtgekrkvcvkqp"ku"tgncvkxgn{"
nqygt"tguwnvkpi" kp"c"dkoqfcn"e{eng"qh"rtgekrkvcvkqp0"Vjg" vkokpi"cpf"fwtcvkqp"qh" vjg"OUF"xct{"
cetquu"vjg"Ectkddgcp."e.g.."vjg"OUF"crrgctu"kp"gctn{"Lwpg"kp"rctvu"qh"vjg"gcuvgtp"Ectkddgcp"cpf"

Vcdng"KK0"Kuncpf/urgekÝe"rtgekrkvcvkqp"fcvc0"Qdugtxgf"cpf"ukowncvgf"ogcpu"hqt"vjg"rgtkqf"3;92/3;:;"hqt"
cnn"ugcuqp"cpf"enkocvg"ejcpig"rtqlgevkqpu"dcugf"qp" vjg"EOKR5"gpugodng"cpf"TEO"ukowncvkqpu"hqt" vjg"
UTGU"C4"uegpctkq0"Vjku"vcdng"ujqyu"tguwnvu"hqt"Cpiwknnc0"Ukoknct"kphqtocvkqp"ku"uwooctk¦gf"kp"Vcdng"U3 of 
uwrrngogpvct{"ocvgtkcn"hqt"vjg"hqnnqykpi"eqwpvtkgu<"Cpiwknnc."Cpvkiwc"cpf"Dctdwfc."vjg"Dcjcocu."Dctdcfqu."
Ewdc."Fqokpkec."Fqokpkecp"Tgrwdnke."Itgpcfc."Jckvk."Lcockec."Uv"Mkvvu"cpf"Pgxku."Uv"Nwekc."Uv"Xkpegpv"
cpf"vjg"Itgpcfkpgu."Vtkpkfcf"cpf"Vqdciq."Vwtmu"cpf"Eckequ"Kuncpfu0

Season Fcvcugv Mean
enkocvg
*oo1

month)

Rtqlgevkqpu"*UTGU"C4"uegpctkq+

Mean
*oo1oqpvj."'+

Min
*oo1oqpvj."'+

Median
*oo1oqpvj."'+

Ocz
*oo1oqpvj."'+

Annual EOKR5
RCM–H
RCM–E
OBS

7905
3480:
8409
33209

" Î;0:"*Î3:06+
" Î5304"*Î4608+
" Î508" *Î709+

" Î550;" *Î7705+" " Î902"*Î440:+ " 906"*3807+

Ft{ EOKR5
RCM–H
RCM–E
OBS

5:0;
:807
7;05
9808

" Î306" *Î704+
" Î204" *Î204+
" 2" *2+

" Î3509" *Î6302+" " Î204" *Î304+ " 806"*4307+

Wet EOKR5
RCM–H
RCM–E
OBS

9206
37707
8702
35703

" Î370:"*Î4504+
" Î7505"*Î5605+
" Î804" *Î;07+

" Î6:05" *Î8:04+" " Î3209"*Î4504+ " 3207"*3:07+

MJJ EOKR5
RCM–H
RCM–E
OBS

7209
35;04
7603
32;0;

" Î3903"*Î5404+
" Î7207"*Î5805+
" 503" *709+

" Î6709" *Î9208+" " Î3604"*Î4602+ " Î309"*Î702+

ASON EOKR5
RCM–H
RCM–E
OBS

:704
3890:
940;
37602

" Î360;"*Î4202+
" Î7706"*Î5502+
" Î340:"*Î3908+

" Î7605" *Î8;05+" " Î3205"*Î3503+ " 4409"*4;0:+
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kp"ncvg"Lwn{"ctqwpf"Ewdc"cpf"vjg"Dcjcocu"cpf"ku"pqp/gzkuvgpv"kp"uqog"gcuvgtp"kuncpfu"*Ocic‚c"et 

al.."3;;;="Icodng"cpf"Ewtvku."422:+0"Ecrvwtkpi"vjg"vkokpi."fwtcvkqp"cpf"gzkuvgpeg"qh"vjg"OUF"kp"
vjg"Ectkddgcp"ctg"korqtvcpv"ogcuwtgu"hqt"dqvj"qdugtxgf"cpf"ukowncvgf"fcvcugvu0

Qdugtxgf"*Enkocvg"Tgugctej"Wpkv."ETW="Wpkxgtukv{"qh"Fgncyctg."WFgn="Inqdcn"Rtgekrkvcvkqp"
Enkocvqnqi{"Egpvtg."IREE+"¦qpcn"ogcp"rtgekrkvcvkqp"hqt"vyq"ncvkvwfg"dcpfuÏqpg"eqxgtkpi"oquv"
qh"vjg"Itgcvgt"Cpvknngu"cpf"vjg"Dcjcocu"kp"vjg"yguvgtp"Ectkddgcp"cpf"vjg"qvjgt"qxgt"vjg"Nguugt"
Cpvknngu" kp" vjg"gcuvgtp"Ectkddgcp" *Hki0"3+Ïhqt" vjg"rgtkqf"3;9;/4222" ku" ujqyp" kp"Hkiwtg"40"Vjg"
ugcuqpcn"e{eng"qh"rtgekrkvcvkqp"kp"vjg"yguvgtp"Ectkddgcp"ku"rtgfqokpcpvn{"dkoqfcn"kp"pcvwtg"*Hki0"
4c+"ykvj"Ýtuv"oczkowo"kp"rtgekrkvcvkqp"kp"Oc{"qt"Lwpg"cpf"vjg"ugeqpf"oczkowo"dgvyggp"Cwiwuv"
cpf"Pqxgodgt0" Lcockec."Jckvk" cpf"Fqokpkecp"Tgrwdnke" ujqy"rtgekrkvcvkqp"rgcmu" kp"Oc{"cpf"
Qevqdgt"ykvj"c"tgncvkxg"fgetgcug"kp"rtgekrkvcvkqp"fwtkpi"vjg"kpvgtogfkcvg"oqpvju0"Kp"vjg"Dcjcocu"
cpf"Ewdc."rtgekrkvcvkqp"rgcmu"ctqwpf"Lwpg"cpf"kp"Ugrvgodgt"ykvj"c"ujqtvgt"OUF"rgtkqf"tgncvkxg"
vq"vjg"kuncpfu"vq"vjgkt"uqwvj0"Vjg"fqwdng"rgcm"kp"rtgekrkvcvkqp"ecp"dg"uggp"cv"cnn"ncvkvwfgu"kp"vjg"
yguvgtp"Ectkddgcp"ykvj"vjg"ugeqpf"rgcm"igpgtcnn{"itgcvgt"vjcp"vjg"Ýtuv0"Vjg"ugcuqpcn"e{eng"qh"
rtgekrkvcvkqp"qxgt"vjg"kuncpfu"kp"vjg"gcuvgtp"Ectkddgcp"*Hki0"4d+"ukoknctn{"ujqyu"c"dkoqfcn"e{eng"
hqt"oquv"ncvkvwfgu"pqtvj"qh"cdqwv"37³"P"ykvj"vjg"ncvg"ygv"ugcuqp"rgcm"dgkpi"itgcvgt"vjcp"vjg"Ýtuv"
oczkowo0"Hqt"kuncpfu"uqwvj"qh"37³"P."jqygxgt."vjgtg"ku"qpn{"qpg"rgcm"yjkej"qeewtu"kp"vjg"ncvg"
ygv"ugcuqp"*Hki0"4d+"cpf"yjkej"ku"kp"rctv"tgncvgf"vq"vjg"kpvgt/vtqrkecn"eqpxgtigpeg"¦qpg"*KVE¥+"
tgcejkpi"kvu"pqtvjgtpoquv"rqukvkqp"kp"vjqug"oqpvju0"Ukpeg"vjg"ETW."WFgn"cpf"IREE"fcvcugvu"
ctg"dcugf"qp"vjg"uvcvkqp"pgvyqtm"kp"vjg"tgikqp."vjgug"ocru"tgrtgugpv"rtgekrkvcvkqp"qxgt"ncpf0

Cnvjqwij"ucvgnnkvg"qdugtxcvkqpu"jcxg"nkokvgf"vgorqtcn"eqxgtcig"vjg{"rtqxkfg"dgvvgt"urcvkcn"
eqxgtcig"hqt"vjku"tgikqp"yjgtg"uvcvkqp"fcvc"ku"urctug0"ERE"Ogtigf"Cpcn{uku"qh"Rtgekrkvcvkqp"*EOCR+"
fcvc"ctg"wugf"hqt"vjg"rgtkqf"3;9;/4222"cpf"Vtqrkecn"Tckphcnn"Ogcuwtkpi"Okuukqp"*VTOO+"fcvc"hqt"
3;;:/4229."kp"cffkvkqp"vq"vjg"ETW"cpf"WFgn"fcvc."vq"cuuguu"fkhhgtgpegu"dgvyggp"vjg"qdugtxcvkqp"
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Hki0"40"¥qpcn"ocru"qh"qdugtxgf"rtgekrkvcvkqp"cpf"UUVu"hqt"vjg"yguvgtp"*nghv"rcpgnu+"cpf"gcuvgtp"*tkijv"rcpgnu+"
Ectkddgcp"tgikqpu"ujqyp"kp"Hkiwtg"30"¥qpcn"ocru"qh"rtgekrkvcvkqp"dcugf"qp"uvcvkqp"qdugtxcvkqpu"*ETW."
WFgn."IREE+"ctg"ujqyp"kp"rcpgnu"*c+"cpf"*d+="EOCR"kp"*e+"cpf"*f+="cpf"VTOO"kp"*g+"cpf"*h+0"Uvctu"kp"*c+"
cpf"*d+"octm"vjg"oczkowo"rtgekrkvcvkqp"cv"c"ikxgp"ncvkvwfg0"Qdugtxgf"UUVu"*JcfKUUV+"ctg"ujqyp"kp"rcpgnu"
*i+"cpf"*j+0"Yjkvg"fqvvgf"nkpgu"octm"vjg"4807"³E"vjtgujqnf"hqt"eqpxgevkqp0"Tqwij"rqukvkqpu"qh"vjg"kuncpfu"
are marked on the plots.
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  0 0.6 1.2 1.8 2.4   3 3.6 4.2 4.8 5.4   6

(e) (f)

SST (HadISST, 1970−1989) (70W−80W)

  24 24.5   25 25.5   26 26.5   27 27.5   28 28.5   29

SST (HadISST, 1970−1989) (58W−68W)

  24 24.5   25 25.5   26 26.5   27 27.5   28 28.5   29

(g) (h)
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fcvcugvu"cpf"hqt"eqorctkuqp"ykvj"ukowncvgf"rtgekrkvcvkqp"*ugevkqp"7+0"Cnn"vjg"qdugtxcvkqpcn"rtqfwevu"
ujqy"ukoknct"xctkcvkqpu"kp"¦qpcn"rtgekrkvcvkqp"kp"vjg"pqtvj/yguvgtp"Ectkddgcp"*Hki0"4c."e."g+0"Cnn"
ujqy"c"dkoqfcn"rtgekrkvcvkqp"e{eng"ykvj"c"nqpigt"OUF"rgtkqf"ctqwpf"vjg"Itgcvgt"Cpvknngu"*Ewdc."
Lcockec."Jkurcpkqnc+"tgikqp"vjcp"vjcv"kp"vjg"pqtvjgtp"Ectkddgcp"*i.e., the Bahamas). In the eastern 
Ectkddgcp."jqygxgt."vjg"ugeqpf"oczkowo"kp"rtgekrkvcvkqp"kp"EOCR"qeewtu"kp"Ugrvgodgt"*Hki0"4f+"
kpuvgcf"qh"Qevqdgt/Pqxgodgt"kpfkecvgf"d{"uvcvkqp"qdugtxcvkqpu"*Hki0"4d+0"Kp"vjg"VTOO"rtqfwev"
vjg"ugeqpf"rtgekrkvcvkqp"rgcm"qeewtu"ctqwpf"Qevqdgt/Pqxgodgt"kp"vjg"gcuvgtp"Ectkddgcp"*Hki0"4h), 
dwv"kv"fqgu"pqv"citgg"ygnn"ykvj"vjg"ocipkvwfg"qh"qdugtxgf"rtgekrkvcvkqp"uggp"kp"Hkiwtg"4d0

Hkiwtg" 4e/h" cnuq" ujqyu" vjcv" vjg"ocipkvwfg"qh" ¦qpcn" cxgtcigf"rtgekrkvcvkqp" hqt" vjg" ucvgnnkvg"
rtqfwevu"ku"nqygt"vjcp"vjcv"hqt"vjg"uvcvkqp"fcvc"ukpeg"vjg"cxgtcig"kpxqnxgu"eqpvtkdwvkqp"htqo"vjg"
qegcpu0"Vjcv"ku."vjg"fkhhgtgpeg"nkmgn{"ctkugu"htqo"xctkcvkqpu"kpfwegf"d{"ncpf/uwthceg"jgcvkpi"cpf"
vjg"vqrqitcrj{0"Vjku"ku"oqtg"uq"gxkfgpv"kp"vjg"gcuvgtp"Ectkddgcp"tgikqp"*Hki0"4f."h+."yjkej"igpgtcnn{"
jcu"xgt{"nkvvng"ncpfocuu"cpf"vjgtghqtg"vjg"¦qpcn"rtgekrkvcvkqp"ku"nkmgn{"fqokpcvgf"d{"rtgekrkvcvkqp"
qxgt"vjg"qegcp"ngcfkpi"vq"fkucitggogpvu"dgvyggp"vjg"ucvgnnkvg"cpf"uvcvkqp"qdugtxcvkqp"rtqfwevu0"
Lwt{"*422;+"pqvgf"ugxgtcn"uwej"dkcugu"kp"cnn"qdugtxcvkqpcn"rtqfwevu"kp"vjg"Ectkddgcp."ocmkpi"vjgkt"
wug"kp"enkocvg"oqfgn"gxcnwcvkqp"ejcnngpikpi0

Pqvykvjuvcpfkpi."vjg"kuncpfu"qh"vjg"Itgcvgt"Cpvknngu"cpf"vjg"hcktn{"nctig"kuncpfu"kp"vjg"Nguugt"
Cpvknngu"uwej"cu"Fqokpkec"cpf"Octvkpkswg"ujqy"tgikqpcn"oczkoc"kp"rtgekrkvcvkqp"fwtkpi"vjg"ygv"
ugcuqp"oqpvju"*Hki0"4e."g+0"Ocp{"kuncpfu"kp"vjg"Nguugt"Cpvknngu"htqo"Iwcfgnqwrg"vq"Uv0"Nwekc"
cnuq"tgegkxg"eqpukfgtcdn{"oqtg"rtgekrkvcvkqp"vjcp"vjg"uwttqwpfkpi"ycvgtu"kp"vjg"ucvgnnkvg"rtqfwevu"
*Hki0"4f."h+0"Kp"cffkvkqp"vq"rtgekrkvcvkqp"vjcv"tguwnvu"htqo"okf/ncvkvwfg"ckt"kpvtwukqpu"kp"vjg"ft{"
ugcuqp"*Uejwnv¦"et al.."3;;:+."oqwpvckpqwu"vqrqitcrj{"ikxgu"tkug"vq"qtqitcrjke"rtgekrkvcvkqp"
fwtkpi" vjg"ft{"ugcuqp"oqpvju"cnqpi" vjg"ykpfyctf"unqrgu"qh" vjg" kuncpfu0"Cu"c"tguwnv."jkijgt"
rtgekrkvcvkqp" vqvcnu" cnqpi" vjg"ykpfyctf" unqrgu" cpf" nctig" urcvkcn" xctkcvkqpu" kp" rtgekrkvcvkqp"
htqo"ykpfyctf" vq" nggyctf" unqrgu" ctg"qdugtxgf"qp" vjgug" kuncpfu" *Tggf." 3;48="Uokvj"et al., 
422;+0"Fqokpkec."kp"rctvkewnct."ujqyu"qxgt"4/5"oo1fc{"rtgekrkvcvkqp"vjtqwijqwv"vjg"{gct"ykvj"
c"oczkowo"qh"32/34"oo1fc{"kp"Pqxgodgt"*Hki0"4d+0"Vjgtg"ku"eqpukuvgpe{"ykvj"vjg"tguwnvu"qh"
Biasutti et al."*4234+"yjq"wug"VTOO"jkij/tguqnwvkqp"fcvc"vq"ujqy"vjcv"rtgekrkvcvkqp"qxgt"vjg"
Ectkddgcp"kuncpfu"ku"oqtg"htgswgpv"vjcp"qxgt"vjg"cflcegpv"qegcp"fwtkpi"vjg"ygv"ugcuqp"oqpvju"
fwg"vq"ncpf/ugc"vjgtocn"eqpvtcuv0"Uqdgn"et al."*4233+"cnuq"fgoqpuvtcvg"vjcv"vjgtg"ku"c"ukipkÝecpv"
kpetgcug"kp"cxgtcig"kuncpf"rtgekrkvcvkqp"*tgncvkxg"vq"vjg"qegcp"uwttqwpfkpi"kv+"hqt"nctig"kuncpfu"
ykvj"oqwpvckpqwu"vqrqitcrj{0"Vjg"cwvjqtu."jqygxgt."uwiiguv"vjcv"uocnn"kuncpfu"tgegkxg"nguu"
rtgekrkvcvkqp"vjcp"vjg"uwttqwpfkpi"qegcp"*Uqdgn"et al.."4233+0

4.2 Sea surface temperatures

Qpg"qh"vjg"rtkoct{"eqpvtqnu"qh"ugcuqpcn"rtgekrkvcvkqp"kp"vjg"Ectkddgcp"ku"UUV0"Vjg"vtqrkecn"Pqtvj"
Cvncpvke."vjg"Ectkddgcp"Ugc"cpf"vjg"Iwnh"qh"Ogzkeq"ctg"korqtvcpv"uqwtegu"qh"jgcv"cpf"oqkuvwtg"
vq"vjg"Ectkddgcp0"UUV"xctkcdknkv{"kp"vjg"tgikqp"chhgevu"vjg"enkocvg"qh"vjg"Ectkddgcp."rctvkewnctn{"kp"
vjg"ygv"ugcuqp"oqpvju"*Oc{/Pqxgodgt+"*Vc{nqt"et al.."4224="Ycpi"et al.."422:+"yjgp"cp"kpetgcug"
vq"xcnwgu"qxgt"4807" ³E"etgcvgu"eqpfwekxg"eqpfkvkqpu" hqt"qticpk¦gf"eqpxgevkqp"cpf"ykfgurtgcf"
rtgekrkvcvkqp"*Itcjco"cpf"Dctpgvv."3;:9+0

Vjg"qdugtxgf"UUVu"*Jcfng{"Egpvtg"UUV."JcfKUUV+"hqt"vjg"rgtkqf"3;92/3;:;"ujqy"c"ukping"
rgcm"kp"vjg"ugcuqpcn"e{eng"qh"UUVu"ctqwpf"Ugrvgodgt/Qevqdgt"kp"vjg"gcuvgtp"*Hki0"4i+"cpf"yguvgtp"
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*Hki0"4j+"Ectkddgcp0"Vjg"UUV"vjtgujqnf"qh"4807 ³E"hqt"eqpxgevkqp"*octmgf"d{"vjg"fcujgf"yjkvg"
nkpg+"ku"etquugf"ctqwpf"Octej/Crtkn"kp"vjg"egpvtcn"Ectkddgcp"cpf"pqv"wpvkn"Oc{/Lwpg"ctqwpf"vjg"
Dcjcocu"*Hki0"4i+0"Vjg"vkokpi"ku"eqpukuvgpv"ykvj"xctkcvkqpu"kp"vjg"qpugv"qh"vjg"ygv"ugcuqp"cpf"vjg"Ýtuv"
oczkowo"kp"rtgekrkvcvkqp."yjkej"qeewt"gctnkgt"kp"vjg"yguvgtp"Ectkddgcp"cpf"ncvgt"kp"vjg"pqtvjyguvgtp"
Ectkddgcp0"Kp"vjg"gcuvgtp"Ectkddgcp."hqt"ycvgtu"uwttqwpfkpi"vjg"Nguugt"Cpvknngu."vjg"4807"³E threshold 
ku"etquugf"ctqwpf"Crtkn"cpf"UUVu"ctg"itgcvgt"vjcp"4:07"³E"htqo"Cwiwuv"vjtqwij"Pqxgodgt"*Hki0"4j+0"
Vjku"uvtqpi"nkpm"dgvyggp"rtgekrkvcvkqp"cpf"UUV"ku"ocpkhguvgf."kp"rctv."vjtqwij"vjg"kpÞwgpeg"qh"UUV"
xctkcdknkv{"qp"vjg"Pqtvj"Cvncpvke"jkij/rtguuwtg"u{uvgo."yjkej"ku"fkuewuugf"dgnqy0

4.3 The North Atlantic subtropical high and the Caribbean low-level jet

Vjqwij"yg"fq"pqv"knnwuvtcvg"kv"ykvj"fkcitcou."kv"ku"korqtvcpv"vq"pqvg"vjcv"c"ugeqpf"oclqt"eqpvtqn"qh"
ugcuqpcn"rtgekrkvcvkqp"kp"vjg"Ectkddgcp"ku"vjg"rtguuwtg"itcfkgpv"fgvgtokpgf"d{"vjg"Pqtvj"Cvncpvke"
uwdvtqrkecn"jkij"*PCUJ+"cpf"vjg"gswcvqtkcn"nqy/rtguuwtg"dcpf0"Yjgtgcu"UUVu"eqpvtqn"qticpk¦gf"
eqpxgevkqp."vjg"ugc"ngxgn"rtguuwtg"*UNR+"xctkcdknkv{"eqpvtqnu"vjg"ocipkvwfg"cpf"fktgevkqp"qh"vjg"
vtcfg"ykpfu"kp"vjg"Ectkddgcp0

Ycpi"*4229+"cpf"Ycpi"cpf"Ngg"*4229+"fgoqpuvtcvg"vjcv"vjg"ugcuqpcn"oqxgogpv"cpf"ejcpigu"
kp"vjg"kpvgpukv{"qh"vjg"PCUJ"ctg"kpvkocvgn{"nkpmgf"vq"ejcpigu"kp"rtgekrkvcvkqp"vjtqwij"kvu"tgncvkqp"vq"
UUVu"cpf"kpÞwgpeg"qp"ykpfu0"Nqyguv"UNR"igpgtcnn{"jgnru"vq"fgÝpg"vjg"ygv"ugcuqp"oqpvju0"Fwtkpi"
vjg"oqpvju"qh"Lwn{"cpf"Cwiwuv."UNR"kpetgcugu"fwg"vq"c"dtkgh"kpvtwukqp"qh"vjg"PCUJ."rctvkewnctn{"
kp"vjg"yguvgtp"Ectkddgcp0"Icodng"cpf"Ewtvku"*422:+"pqvg"vjcv"vjku"ku"c"eqpvtkdwvqt{"hcevqt"vq"vjg"
OUF0"Rtgekrkvcvkqp"rgcmu"cickp"yjgp"vjg"UUVu"tgcej"vjgkt"oczkowo"xcnwgu"cpf"UNR"kvu"okpkowo"
xcnwg"qh"vjg"{gct"hqt"c"ikxgp"ncvkvwfg0"Pqvg."vjgp."vjcv"vjg"ugcuqpcn"e{eng"qh"UUVu"kp"vjg"Ectkddgcp"
Ugc"jcu"qpn{"qpg"rgcm"fwtkpi"ncvg"uwoogt"*ugg"cickp"Hki0"4i."j+"wpnkmg"vjg"rtgekrkvcvkqp"ugcuqpcn"
e{eng."dwv" vjg"ugcuqpcn"e{eng"qh" nqecn"UNR"jcu"vyq"rgcmu0"UNR"rgcmu"kp"dqtgcn"ykpvgt"*vjg"ft{"
ugcuqp+" cpf" cickp"fwtkpi"okf/uwoogt" cpf" ku" cnuq" cuuqekcvgf"ykvj"rgcm" kpvgpukvkgu" kp" gcuvgtn{"
vtcfg"ykpfu"kp"vjg"Ectkddgcp"Ugc"*Ycpi."4229="Cocfqt."422:="Ow‚q¦"et al.."422:="Yj{vg"et al., 
422:+0"Vjku"ncvvgt"hgcvwtg"ku"eqooqpn{"mpqyp"cu"vjg"Ectkddgcp"nqy/ngxgn"lgv"*ENNL+."yjkej"ku"
guugpvkcnn{"vjg"kpvgpukÝgf"gcuvgtn{"vtcfg"ykpfu"cnqpi"vjg"uqwvjgtp"Þcpm"qh"vjg"PCUJ"tguwnvkpi"
from a large meridional pressure gradient in the region. We further note that the CLLJ also has a 
dkoqfcn"ugcuqpcn"e{eng"ykvj"oczkoc"kp"Lwn{"cpf"Hgdtwct{"cuuqekcvgf"ykvj"vjg"oqxgogpv"qh"vjg"
PCUJ"cpf"jgcvkpi"qxgt"vjg"vtqrkecn"Uqwvj"Cogtkec"*Ycpi"cpf"Ngg."4229="Eqqm"cpf"Xk¦{."4232+0"
C"pwodgt"qh"uvwfkgu"pqvg"c"uvtqpi"pgicvkxg"eqttgncvkqp"dgvyggp"Ectkddgcp"rtgekrkvcvkqp"cpf"vjg"
uvtgpivj"qh"vjg"ENNL"*Ow‚q¦"et al.."422:="Yj{vg"et al.."422:="Eqqm"cpf"Xk¦{."4232="Vc{nqt"et 

al.."4234+."rctvkewnctn{"fwtkpi"vjg"ygv"ugcuqp"oqpvju0"Cp"kpetgcug"kp"vjg"ENNL"kpvgpukv{"kp"Lwn{"
ku"cuuqekcvgf"ykvj"c"fgetgcug"kp"rtgekrkvcvkqp."yjgtgcu"c"okpkowo"kp"ENNL"uvtgpivj"kp"Qevqdgt/
Pqxgodgt"eqkpekfgu"ykvj"rgcm"rtgekrkvcvkqp"kp"vjg"tgikqp0

5. Simulated Caribbean precipitation

5.1 Climate model performance

Vjqwij"IEOu"igpgtcnn{"hceg"fkhÝewnv{"ecrvwtkpi"vjg"xctkgv{"qh"enkocvg"tgikogu"rtgugpv"cv"vjg"kuncpf/
ngxgn."vjg{"ecp"uvknn"dg"vguvgf"hqt"vjgkt"cdknkv{"vq"ukowncvg"vjg"u{pqrvke/uecng"hgcvwtgu"vjcv"ujcrg"vjg"
enkocvg"qh"vjg"tgikqp0"Vjg"fgitgg"vq"yjkej"vjg"rtgugpeg"qh"cp"kuncpf"ecp"kpÞwgpeg"tgikqpcn"ektewncvkqp"
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fgrgpfu"qp"vjg"kuncpfÓu"uk¦g"cpf"vqrqitcrjke"hgcvwtgu"*Uqdgn"et al.."4233+0"Vjku"ghhgev"ku"uocnn"hqt"vjg"
small islands in the Caribbean (Chan et al.."4233="Uqdgn"et al.."4233+0"Vjgtghqtg."kv"ku"tgcuqpcdng"vq"
gzrgev"vjcv"vjg"EOKR5"oqfgnu"ujqwnf"uvknn"ecrvwtg"vjg"nctig/uecng"ektewncvkqp"hgcvwtgu"qh"vjg"Ectkddgcp0"
Tgikqpcn"enkocvg"oqfgnu"qrgtcvkqpcn"cv"47"vq"72"mo"jqtk¦qpvcn"tguqnwvkqp"ctg"oqtg"crrtqrtkcvg"hqt"
uvwfkgu"qh"enkocvg"ejcpig"kp"vjg"Ectkddgcp"kuncpfu."dwv"vjgkt"rgthqtocpeg"cnuq"pggfu"vq"dg"vjqtqwijn{"
xcnkfcvgf"cickpuv"qdugtxcvkqpu0

Ukowncvgf"42E"rtgekrkvcvkqp"kp"vjg"EOKR5"oqfgnu"*Hki0"5c."d+"ecp"dg"eqorctgf"ykvj"EOCR"
rtgekrkvcvkqp"hqt"vjg"rgtkqf"qh"qxgtncr"3;9;/3;:;0"Eqorctkuqpu"dgvyggp"Hkiwtgu"5c."4e"cpf"5d."
4f"kpfkecvg"wpfgtguvkocvkqp"qh"vjg"EOKR5"gpugodng"ogcp"rtgekrkvcvkqp"tgncvkxg"vq"EOCR"fwtkpi"
vjg"ygv"ugcuqp"kp"dqvj" vjg"yguvgtp"cu"ygnn"cu"gcuvgtp"Ectkddgcp0"Ukpeg."cu"pqvgf"rtgxkqwun{."
kuncpfu"tgegkxg"oqtg"rtgekrkvcvkqp"vjcp"vjg"uwttqwpfkpi"ycvgtu"fwg"vq" vjg"ghhgevu"qh" ncpf/ugc"
vjgtocn"eqpvtcuvu"cpf"vqrqitcrj{."wpfgtguvkocvkqp"qh"rtgekrkvcvkqp"d{"vjg"IEOu"vjcv"fq"pqv"
tguqnxg"vjgug"kuncpfu"ku"gzrgevgf0"Dwv"gxgp"cv"nctigt"urcvkcn"uecngu."vjg"EOKR5"IEOu"jcxg"dggp"
ujqyp"vq"u{uvgocvkecnn{"wpfgtguvkocvg"rtgekrkvcvkqp"kp"vjg"tgikqp"*Fck."4228+0"Ocp{"EOKR5"
oqfgnu"hckn"vq"ecrvwtg"vjg"Ýtuv"rgcm"kp"rtgekrkvcvkqp"uggp"kp"vjg"tgikqp"cpf"vjg"qpgu"vjcv"fq"ecrvwtg"
kv"ugxgtgn{"wpfgtguvkocvg"rtgekrkvcvkqp"fwtkpi"vjg"gctn{"ygv"ugcuqp"oqpvju"*pqv"ujqyp+0"Kp"vjg"
yguvgtp"Ectkddgcp."vjg"gpugodng"ogcp"rtgekrkvcvkqp"ujqyu"c"ft{"dkcu"kp"Lcockec"cpf"Jkurcpkqnc"
*Hki0"6c+."rctvkewnctn{"kp"vjg"ygv"ugcuqp0"Qxgt"Ewdc"cpf"vjg"Dcjcocu."EOKR5"gpugodng"ogcp"
ujqyu"c"ft{"dkcu"kp"vjg"gctn{"ygv"ugcuqp"cpf"c"ygv"dkcu"kp"vjg"ncvg"ygv"ugcuqp0"Kp"vjg"gcuvgtp"
Ectkddgcp."rtgekrkvcvkqp"ku"wpfgtguvkocvgf"qxgt"vjg"Nguugt"Cpvknngu"htqo"Crtkn"vjtqwij"Pqxgodgt"
*Hki0"6d+0"Kv"ku"korqtvcpv"vq"pqvg."jqygxgt."vjcv"EOCR"rtgekrkvcvkqp"fqgu"pqv"citgg"ygnn"ykvj"
qvjgt"qdugtxcvkqpu"kp"vjku"ncvvgt"tgikqp"*ugg"rtgxkqwu"ugevkqp+0

Ugpukvkxkv{"qh"oqfgn"eqpxgevkqp"uejgogu"vq"UUVu"cpf"UUV"wpfgtguvkocvkqp"kp"vjg"Ectkddgcp"
tgikqp"*Ycpi"cpf"Ngg."4229+"ctg"vjqwijv"vq"dg"rctvkcnn{"tgurqpukdng"hqt"vjg"ft{"dkcu"kp"ygv"ugcuqp"
rtgekrkvcvkqp"*Fck."4228+0"Hkiwtg"5i."j"ujqy"vjcv"cnvjqwij"vjg"ugcuqpcn"e{eng"qh"UUVu"ku"hcktn{"ygnn"
ecrvwtgf"kp"vjg"EOKR5"gpugodng"ogcp."vjg"ukowncvgf"UUVu"ctg"nqygt"d{"cdqwv"207/307"³C than 
vjg"qdugtxgf"UUVu"vjtqwijqwv"oquv"qh"vjg"{gct"*Hki0"6i."j+0"Vjku"ku"eqpukuvgpv"ykvj"Tcwuejgt"et al. 
*422:+."yjq"ujqy"vjcv"vjg"EOKR5"gpugodng"wpfgtguvkocvgu"UUVu"d{"cdqwv"3"³E"kp"LLC"kp"vjg"vtqrkecn"
Pqtvj"Cvncpvke."vjg"Ectkddgcp"Ugc"cpf"vjg"Iwnh"qh"Ogzkeq0"Tcwuejgt"et al."*422:+"cnuq"fgoqpuvtcvg"
vjcv"jkijgt"tguqnwvkqp"IEOu"jcxg"uocnngt"rtgekrkvcvkqp"dkcu"ocmkpi"jqtk¦qpvcn"tguqnwvkqp"qh"vjg"
oqfgnu"cp"korqtvcpv"hcevqt0"Vjg"wpfgtguvkocvkqp"qh"rtgekrkvcvkqp"kp"vjg"EOKR5"gpugodng"ku"cnuq"
nkpmgf"vq"cp"qxgtguvkocvkqp"qh"UNRu"kp"vjg"tgikqp"*Hki0"7+0"Gctn{"ygv"ugcuqp"okpkowo"kp"UNR"kp"
vjg"yguvgtp"Ectkddgcp."cu"ujqyp"d{"PEGR"tgcpcn{uku"fcvc."ku"pqv"ygnn"ukowncvgf"kp"vjg"EOKR5"
gpugodng"ogcp0"Pqvykvjuvcpfkpi." vjg" ugok/cppwcn" hgcvwtgu" kp" vjg" nqecn"UNR"cpf"ENNL" kp" vjg"
Ectkddgcp"ctg"tgrtqfwegf"d{"vjg"EOKR5"oqfgn"gpugodng"ogcp"*Hki0"7+"uq"vjg"ncvg"ygv"ugcuqp"
rtgekrkvcvkqp"rgcm"eqkpekfgu"ykvj"vjg"{gctn{"oczkowo"kp"UUVu"cpf"vjg"{gctn{"okpkowo"kp"UNRu"
cpf"ykpf"urggfu0"Octvkp"cpf"Uejwocejgt"*4233+"ujqy"vjcv"cnn"vjg"EOKR5"oqfgnu"uweeguuhwnn{"
ecrvwtg"cpf"ockpvckp"vjg"qdugtxgf"hgcvwtgu"qh"vjg"ENNL."dwv"uqog"jcxg"fkhÝewnv{"kp"ukowncvkpi"kvu"
ugok/cppwcn"ugcuqpcn"e{eng0

RTGEKU"TEO"ukowncvkqpu"ftkxgp"d{"vjg"JcfCO5R"*TEO/J"jgtgchvgt+"cpf"GEJCO6"*TEO/G"
jgtgchvgt+"IEOu"ujqy"xctkgf"rgthqtocpeg"yjgp"eqorctgf"ykvj"qdugtxcvkqpu0"TEO/J"oquvn{"
qxgtguvkocvgu"rtgekrkvcvkqp"*Hki0"6e."f+"tgncvkxg"vq"EOCR"kp"dqvj"tgikqpu"gzegrv"hqt"ncvkvwfgu"dgvyggp"
Ewdc"cpf"Jkurcpkqnc"kp"vjg"ygv"ugcuqp."yjgtgcu"TEO/G"wpfgtguvkocvgu"rtgekrkvcvkqp"kp"vjg"ygv"
ugcuqp"kp"dqvj"tgikqpu"*Hki0"6g."h+0"Kp"igpgtcn."cnn"vjgug"ukowncvkqpu"ujqy"c"vgpfgpe{"vqyctfu"c"ft{"
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dkcu"kp"vjg"gctn{"cpf"ncvg"ygv"ugcuqpu0"Vjg"urcvkcn"rcvvgtp"qh"rtgekrkvcvkqp"dkcugu"kp"vjg"JcfCO5R"
IEO"cpf"TEO"*pqv" ujqyp+"uwiiguv" vjcv"wpegtvckpvkgu" kp" vjg"ftkxkpi"oqfgn"oc{"dg." vq" uqog"
gzvgpv."tgurqpukdng"hqt"rtgekrkvcvkqp"dkcugu"uggp"kp"vjg"TEO0"Pqpgvjgnguu."rtgxkqwu"uvwfkgu"jcxg"
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Hki0"60"Rtgekrkvcvkqp"dkcugu" kp" ukowncvgf"rtgekrkvcvkqp" tgncvkxg" vq"EOCR"fcvc" cpf" kp"UUVu" tgncvkxg" vq"
JcfKUUV"fcvc"hqt"vjg"yguvgtp"*nghv"rcpgnu+"cpf"gcuvgtp"*tkijv"rcpgnu+"Ectkddgcp"tgikqpu"ujqyp"kp"Hki0"30"
*c."d+"RTER<"EOKR5/EOCR="*e."f+"RTER<"TEO/J/EOCR="*g."h+"RTER<"TEO/G/EOCR="*i."j+"UUV<"
EOKR5/JcfKUUV0"
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ujqyp"vjg"korqtvcpeg"qh"cffgf"xcnwg"qh"RTGEKU"TEO"kp"vjg"Ectkddgcp"*Ecordgnn"et al.."4232+"
cpf"kp"Egpvtcn"Cogtkec"*Mctocnmct"et al.."422:."4233+0"Qxgtguvkocvkqp"qh"rtgekrkvcvkqp"kp"vjg"ncvg"
ugcuqp"cv"jkijgt"ncvkvwfgu"kp"vjg"yguvgtp"Ectkddgcp"cpf"wpfgtguvkocvkqp"qh"rtgekrkvcvkqp"kp"vjg"
ygv"ugcuqp"kp"Lcockec"cpf"Jkurcpkqnc"jcxg"dggp"pqvgf"kp"Ecordgnn"et al."*4232+"cpf"ecp"dg"nkpmgf"
vq"ukoknct"dkcugu"kp"vjg"ftkxkpi"oqfgn"*JcfCO5R+0"Vjg"TEO/J"ecrvwtgu"vjg"dkoqfcn"pcvwtg"qh"
vjg"rtgekrkvcvkqp"e{eng"kp"Ewdc."Jkurcpkqnc"cpf"Lcockec."dwv"pqv"kp"vjg"Dcjcocu"*Hki0"5e+0"Kp"vjg"
gcuvgtp"Ectkddgcp."yjgtg"qdugtxcvkqpu"ujqy"c"ukping"rtgekrkvcvkqp"rgcm"kp"Pqxgodgt."TEO/J"
ujqyu"vyq"rgcmu."qpg"ctqwpf"Lwpg/Lwn{"cpf"vjg"ugeqpf"qpg"kp"Pqxgodgt"*Hki0"5f+0"Qxgtcnn."vjg"
wpfgtguvkocvkqp"qh"rtgekrkvcvkqp"kp"vjg"ygv"ugcuqp"cpf"qxgtguvkocvkqp"kp"vjg"ft{"ugcuqp"fgoqpuvtcvgu"
vjg"oqfgnuÓ"fkhÝewnv{"kp"ecrvwtkpi"vjg"ugcuqpcn"rtgekrkvcvkqp"xctkcdknkv{"kp"vjg"tgikqp0

5.2 Precipitation projections

Oquv"EOKR5"oqfgnu"*cpf"vjgtghqtg"vjg"gpugodng"ogfkcp"rtqlgevkqpu+" kpfkecvg"c"fgetgcug"kp"
rtgekrkvcvkqp"kp"vjg"Ectkddgcp"wpfgt"vjg"UTGU"C4"uegpctkq"*Hki0"8."Vcdng"U3+0"Hkiwtg"8"hqewugu"
qp"vjg"ygv"ugcuqp"yjgp"vjg"tgikqp"tgegkxgu"oquv"qh"kvu"rtgekrkvcvkqp0"Vjg"rtqrqtvkqpcn"fgetgcug"
kp"rtgekrkvcvkqp"ku"jkijgt"fwtkpi"vjg"gctn{"*OLL+"vjcp"vjg"ncvg"*CUQ+"ygv"ugcuqp"*Hki0"8c."d+0"
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urggfu"cxgtcigf"qxgt"vjg"dqzgu"ujqyp"kp"Hki0"30"Nghv"rcpgnu"ctg"hqt"vjg"yguvgtp"Ectkddgcp"cpf"tkijv"
panels for the eastern Caribbean.
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Kp"OLL." vjg"EOKR5"gpugodng"ogfkcp"rtqlgevkqpu" hqt" vjg"42:2u" tgncvkxg" vq"3;92/3;:;"ogcp"
kpfkecvg"ft{kpi"d{"52/62'"kp"vjg"yguvgtp"Ectkddgcp"cpf"d{"42/52'"kp"vjg"gcuvgtp"Ectkddgcp"
*Hki0"8c+0"Kp"CUQ."vjg"rtqrqtvkqpcn"ft{kpi"ku"32/47'"kp"vjg"yguvgtp"Ectkddgcp"cpf"42'"kp"vjg"
gcuvgtp"Ectkddgcp"*Hki0"8d+0"Qxgtcnn."vjg"tgikqp"ctqwpf"Jckvk"cpf"Fqokpkecp"Tgrwdnke"ujqyu"
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[2080−89(SRES A2) − 1970−89], PRCP (%), ASON

Hki0"80"Rtqlgevgf"ejcpig"kp"rtgekrkvcvkqp"*'+"d{"vjg"42:2u"wpfgt"vjg"UTGU"C4"uegpctkq"dcugf"
qp"vjg"EOKR5"ownvk/oqfgn"gpugodng"hqt"vjg"hqnnqykpi"ugcuqpu"*c+"OLL"*gctn{"ygv"ugcuqp+."
*d+"CUQP"*ncvg"ygv"ugcuqp+0"Rtqlgevgf"ejcpig"d{"vjg"42:2u"ku"tgncvkxg"vq"vjg"ogcp"enkocvg"
qh"3;92/3;:;0"Hqt"gxgt{"itkf"dqz."vjg"eqnqt"kpfkecvgu"gpugodng"ogcp"rtqlgevkqp."vjg"xcnwg"
cv"vjg"egpvgt"kpfkecvgu"gpugodng"ogfkcp"rtqlgevkqp"cpf"xcnwgu"cv"vjg"dqvvqo/nghv"cpf"vqr/
tkijv"eqtpgtu"kpfkecvg"gpugodng"okpkowo"cpf"oczkowo"rtqlgevkqpu"tgurgevkxgn{0
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nctiguv"fgetgcug"fwtkpi"dqvj"OLL"cpf"CUQ0"Kp"eqpvtcuv"vjgtg"ctg"tgncvkxgn{"uocnn"ejcpigu"kp"vjg"
pqtvjgtp"Dcjcocu0"Cnvjqwij"vjgtg"ku"c"igpgtcn"citggogpv"dgvyggp"oqfgnu"qp"vjg"ukip"qh"ejcpig."
vjg"oqfgn"rtqlgevkqpu"cetquu"vjg"EOKR5"gpugodng"tcpig"htqo"Î:2"vq"-7'0

Nctig"rtqlgevgf"fgetgcugu"kp"rtgekrkvcvkqp"kp"vjg"gctn{"ygv"ugcuqp"uoqqvj"qwv"vjg"dkoqfcnkv{"
kp"vjg"yguvgtp"Ectkddgcp"kp"vjg"gpugodng"ogcp"rtqlgevkqpu"*Hki0"7."vqr"nghv"rcpgn+."dwv"vjg"ujcrg"
qh"vjg"ugcuqpcn"e{eng"tgockpu"wpejcpigf"kp"vjg"gcuvgtp"Ectkddgcp"*Hki0"7."vqr"tkijv"rcpgn+0"Vjg"ft{"
ugcuqp"gzrgtkgpegu"xgt{"nkvvng"rtqrqtvkqpcn"fgetgcug"kp"rtgekrkvcvkqp"kp"vjg"Ectkddgcp"wpfgt"vjg"
UTGU"C4"uegpctkq."yjkng"vjgtg"ku"c"uocnn"kpetgcug"kp"rtgekrkvcvkqp"kp"Pqxgodgt"kp"vjg"pqtvjyguv"
Caribbean in the Bahamas.

Dqvj"TEO"ukowncvkqpu"rtqlgev"c"fgetgcug"kp"rtgekrkvcvkqp"kp"vjg"gctn{"cpf"ncvg"ft{"ugcuqp"
*Hki0"9e."h="cnuq"ugg"Vcdng"U3+."dwv" vjg"ocipkvwfg"qh"ejcpig"ku"xgt{"fkhhgtgpv"ykvj"TEO/J"
rtqlgevkpi"owej"jkijgt"fgetgcug"vjcp"vjg"TEO/G0"Rtqlgevgf"ejcpigu"kp"rtgekrkvcvkqp"vjtqwijqwv"
vjg"{gct"ctg"cnuq"xgt{"fkhhgtgpv"kp"vjg"vyq"TEO"ukowncvkqpu0"TEO/J"rtqlgevu"{gct/tqwpf"fgetgcug"
kp"rtgekrkvcvkqp"kp"Lcockec"cpf"Jkurcpkqnc"yjgtgcu"vjg"TEO/G"kpfkecvgu"uocnn"kpetgcugu"dgvyggp"
Pqxgodgt"cpf"Lcpwct{"kp"vjku"tgikqp"*Hki0"9e."g+0"Vjg"Dcjcocu"kuncpfu."kp"dqvj"TEO"ukowncvkqpu."
ctg" rtqlgevgf" vq" gzrgtkgpeg"ygvvgt" eqpfkvkqpu" kp" vjg" ft{" ugcuqp0" Kp" vjg" gcuvgtp"Ectkddgcp" vjg"
citggogpv"dgvyggp"vjg"vyq"TEO"rtqlgevkqpu"ku"rqqt"*Hki0"9f."h).

Nqecn"UUVu"kp"dqvj"vjg"yguvgtp"cpf"gcuvgtp"Ectkddgcp"ctg"rtqlgevgf"d{"vjg"EOKR5"gpugodng"
vq"kpetgcug"d{"cdqwv"3/507"³E"d{"vjg"42:2u"tgncvkxg"vq"3;92/:;"ogcp"wpfgt"vjg"UTGU"C4"uegpctkq"
*Hki0"9i."j+0"Kp"igpgtcn."vjg"UUV"yctokpi"ku"jkijgt"kp"vjg"oqpvju"htqo"Octej"vjtqwij"Lwn{"kp"vjg"
yguvgtp"Ectkddgcp"ykvj"nctiguv"kpetgcug"kp"vjg"pqtvjyguvgtp"Ectkddgcp"ctqwpf"vjg"Dcjcocu0"Vjqwij"
yctogt"UUVu"oc{"uggo"kpeqpitwqwu"ykvj"vjg"uvtqpi"rtqlgevgf"ft{kpi"fwtkpi"vjku"rgtkqf."Vc{nqt"
et al."*4233."4234+"ctiwg"vjcv"kv"ku"UUV"itcfkgpvu"cetquu"vjg"vtqrkecn"qegcpu"vjcv"ctg"korqtvcpv0"UUVu"
kp"vjg"vtqrkecn"Pqtvj"Cvncpvke"cpf"vjg"Ectkddgcp"Ugc"ctg"rtqlgevgf"vq"kpetgcug"nguu"eqorctgf"vq"
qvjgt"vtqrkecn"tgikqpu"*Xgeejk"cpf"Uqfgp."4229+"fwg"vq"vjg"kpÞwgpeg"qh"pqtvjgcuv"vtcfgu"*Ngnqwr"
cpf"Engogpv."422;+0"Vjgtghqtg."vjg"ycvgtu"uwttqwpfkpi"vjg"Nguugt"Cpvknngu"ycto"nguu"eqorctgf"
vq"vjg"Iwnh"qh"Ogzkeq"cpf"ycvgtu"uwttqwpfkpi"vjg"Dcjcocu"*Hki0"9j+0"Vjgug"xctkcvkqpu"jcxg"dggp"
ujqyp"vq"rnc{"c"tqng"kp"ygv"ugcuqp"ft{kpi"rtqlgevgf"d{"vjg"oqfgnu"*Tcwuejgt"et al.."4233+0"Yg"cnuq"
pqvg"vjcv"vjg"rtqlgevgf"fgetgcug"kp"gctn{"uwoogt"*Oc{/Cwiwuv+"rtgekrkvcvkqp"jcu"dggp"ujqyp"vq"dg"
tgncvgf"vq"nqy/ngxgn"fkxgtigpeg"kp"vjg"Ectkddgcp"cuuqekcvgf"ykvj"cp"gctn{"kpvtwukqp"qh"PCUJ"kp"vjg"
tgikqp"*Tcwuejgt"et al.."422:+"cpf"uvtgpivjgpkpi"qh"nqy/ngxgn"gcuvgtnkgu"*Xgeejk"cpf"Uqfgp."4229="
Eqqm"cpf"Xk¦{."4232."Vc{nqt"et al.."4234+0"C"rtqlgevgf"rtgekrkvcvkqp"fgetgcug"kp"vjg"gctn{"ygv"ugcuqp"
eqwnf"cnuq"dg"cuuqekcvgf"ykvj"vjg"uqwvjyctf"fkurncegogpv"qh"vjg"KVE¥"*Tcwuejgt"et al.."422:+0

6. Simulated surface air temperature (SAT)

6.1 Climate model performance

Vjg"Ectkddgcp."dgkpi"kp"vjg"vtqrkecn"dgnv."gzrgtkgpegu"xgt{"nkvvng"xctkcvkqp"kp"vgorgtcvwtgu"fwtkpi"
vjg"eqwtug"qh"c"{gct0"Fckn{"vgorgtcvwtg"tcpig"ku"unkijvn{"jkijgt"vjcp"vjg"cppwcn"tcpig."yjkej"xctkgu"
dgvyggp"4"cpf"707"³E"htqo"uqwvjgtp"Ectkddgcp"vq"Ewdc"*Itcpigt."3;:7+0"C"eqorctkuqp"qh"ukowncvgf"
UCV"ykvj"qdugtxcvkqpu"ujqyu"vjcv"vjg"EOKR5"oqfgnu"jcxg"c"eqnf"dkcu"hqt"cnn"vjg"uocnn"kuncpfu"vjcv"
ctg"pqv"tguqnxgf"kp"vjg"eqctug/tguqnwvkqp"IEOu"*Vcdng"U4+0"Vjku"ku"uq"dgecwug"vjg"EOKR5"oqfgnu"
tgrtgugpv"vgorgtcvwtgu"qxgt"vjg"qegcp"vjcv"ctg"pcvwtcnn{"nqygt"vjcp"vjqug"ujqyp"d{"vjg"ncpf/dcugf"
uvcvkqp"qdugtxcvkqpu"*ETW."WFgn+0"Hqt"kuncpfu"vjcv"ctg"rctvkcnn{"tguqnxgf"kp"vjg"EOKR5"oqfgnu."



299Caribbean climate change

CMIP3 PRCP Projections (70W−80W)
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CMIP3 PRCP Projections (58W−68W)
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PRCP Projections RCM−H (70W−80W)
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(c) (d)

PRCP Projections RCM−E (70W−80W)
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PRCP Projections RCM−E (58W−68W)
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(e) (f)

CMIP3 SST Projections (70W−80W)
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Hki0"90"Rtqlgevgf"¦qpcn"ogcp"rtgekrkvcvkqp"cpf"UUVu"hqt"vjg"42:2u"tgncvkxg"vq"3;92/3;:2"ogcp"wpfgt"vjg"
UTGU"C4"uegpctkq"qxgt"vjg"yguvgtp"*nghv"rcpgnu+"cpf"gcuvgtp"*tkijv"rcpgnu+"Ectkddgcp"tgikqpu"ujqyp"
kp"Hki0"30"*c."d+"EOKR5"gpugodng"ogcp"RTER="*e."f+"TEO/J"RTER="*g."h+"TEO/G"RTER="cpf"*i."j+"
EOKR5"gpugodng"ogcp"UUVu0
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uwej"cu"Lcockec."Jkurcpkqnc"cpf"Ewdc."vjg"gpugodng"ogcp"UCVu"ujqy"c"ycto"dkcu"*Vcdng"U4). 
Hqt"vjg"uocnn"kuncpfu."vjg"TEO"ukowncvkqpu"ujqy"c"ycto"dkcu"ykvj"TEO/G"eqpukuvgpvn{"ujqykpi"
c"nctigt"dkcu"kp"cnn"ugcuqpu"eqorctgf"vq"TEO/J"*Vcdng"U4).

Cnn"vjg"kuncpfu"kp"vjg"Ectkddgcp"ujqy"uvcvkuvkecnn{"ukipkÝecpv"kpetgcukpi"UCV"vtgpfu"htqo"3;92/
4228"gzegrv"hqt"uqog"rctvu"qh"Ewdc."yjgtg"vjg"UCV"vtgpfu"ctg"unkijvn{"pgicvkxg"*pqv"ujqyp+0"Vtgpfu"
kp"qdugtxgf"ogcp"cppwcn"UCV"hqt"vjg"rgtkqf"3;92/:;"ctg"rqukvkxg"dwv"pqv"uvcvkuvkecnn{"ukipkÝecpv"
hqt"cnn"kuncpfu0"EOKR5"gpugodng"ogcp."jqygxgt."ujqyu"uvcvkuvkecnn{"kpetgcukpi"UCV"vtgpfu"hqt"vjku"
rgtkqf."yjkej"ctg"igpgtcnn{"uocnngt"vjcp"vjg"qdugtxgf"vtgpfu"*Vcdng"U4). RCM simulations also 
ujqy"kpetgcukpi"UCV"vtgpfu."dwv"vjg{"ctg"pqv"cnyc{u"uvcvkuvkecnn{"ukipkÝecpv0

6.2 SAT projections

Urcvkcn"ocru"qh"rtqlgevgf"ejcpigu"kp"UCV"dcugf"qp"vjg"EOKR5"ownvk/oqfgn"gpugodng"hqt"vjg"UTGU"
C4"uegpctkq"ujqy"jkijgt"yctokpi"kp"vjg"pqtvjyguvgtp"Ectkddgcp"cpf"tgncvkxgn{"nqygt"yctokpi"
kp"vjg"uqwvjgcuvgtp"Ectkddgcp"*Hki0":c+0"Pqvg"vjcv"Hkiwtg":c"ujqyu"c"tcpig"qh"rtqlgevkqpu"urcppgf"d{"
vjg"EOKR"gpugodng."kp"cffkvkqp"vq"gpugodng"ogcp"cpf"ogfkcp"rtqlgevkqpu0"Ogcp"cppwcn"yctokpi"
tcpigu"htqo"406"³E"kp"vjg"gcuvgtp"Ectkddgcp"vq"cdqwv"40;"³E"qxgt"Ewdc"kp"vjg"yguvgtp"Ectkddgcp0"
Cnvjqwij"vjg"ocipkvwfgu"ctg"fkhhgtgpv."vjku"urcvkcn"rcvvgtp"qh"yctokpi"ku"eqpukuvgpv"vjtqwijqwv"vjg"
{gct0"Yg"pqvg"cickp"vjcv"vjg"uocnn"kuncpfu"qh"vjg"Nguugt"Cpvknngu"ctg"pqv"tgrtgugpvgf"kp"vjg"EOKR5"
oqfgnu."cpf"vjgtghqtg"rtqlgevkqpu"fkuewuugf"jgtg"ukorn{"fguetkdg"yctokpi"qxgt"ycvgt0"Vjg"ownvk/
oqfgn"urtgcf"kp"UCV"rtqlgevkqpu"ku"cdqwv"3/307"³E"kp"vjg"tgikqp"cpf"ku."kp"igpgtcn."jkijgt"hqt"ncpf"
itkf/dqzgu"vjcp"vjqug"qxgt"ycvgt0

Kv" ku"gzrgevgf"vjcv"vjg"TEO"ukowncvkqpu"yknn" kpfkecvg"jkijgt"yctokpi"qxgt"ncpf"vjcp"ycvgt"
ikxgp"vjg"dgvvgt"tgrtgugpvcvkqp"qh"vjg"ncpfocuu"cv"72"mo"oqfgn"tguqnwvkqp0"Vjg"cxckncdng"TEO"
ukowncvkqpu"ujqy"c"ukoknct"urcvkcn"rcvvgtp"qh"yctokpi"cu"vjg"EOKR5"ownvk/oqfgn"gpugodng"dwv"ykvj"
jkijgt"yctokpi"qxgt"vjg"dkiigt"kuncpfu"*Ewdc."Jkurcpkqnc."cpf"Lcockec+"*Hki0":d."e+0"Dgvyggp"vjg"
TEOu."vjg"ukowncvkqp"ftkxgp"d{"GEJCO6"rtqlgevu"jkijgt"kpetgcugu"kp"ogcp"cppwcn"cpf"ugcuqpcn"
UCV"vjcp"vjcv"ftkxgp"d{"JcfCO5R0"Hwtvjgtoqtg."ogcp"cppwcn"yctokpi"kpfkecvgf"d{"vjg"TEO/G"
rtqlgevkqpu"ku"jkijgt"vjcp"cp{"oqfgnu"kp"vjg"EOKR5"gpugodng"hqt"cnn"vjg"kuncpfu"kp"vjg"Ectkddgcp"
kpenwfgf"kp"vjku"uvwf{"*Vcdng"U4+0"TEO/J"rtqlgevkqpu"ctg"ukoknctn{"jkijgt"eqorctgf"vq"ogfkcp"
rtqlgevkqpu"qh"vjg"EOKR5"gpugodng"hqt"cnn"kuncpfu"gzegrv"Vtkpkfcf"cpf"Vqdciq."Vwtmu"cpf"Eckequ"
cpf"Itgpcfc0"Vjg"TEO"rtqlgevkqpu"cnuq"ujqy"vjcv"uocnngt"kuncpfu"kp"vjg"Nguugt"Cpvknngu"vjcv"ctg"
tguqnxgf"kp"TEO"ukowncvkqpu"*Fqokpkec."Octvkpkswg."Uv0"Nwekc"cpf"Dctdcfqu+"ujqy"unkijvn{"oqtg"
yctokpi"vjcp"vjcv"qxgt"vjg"uwttqwpfkpi"ycvgtu0

Hkpcnn{."gctn{"ygv"ugcuqp"yctokpi"kp"vjg"EOKR5"gpugodng"uggou"vq"dg"enqugn{"tgncvgf"vq"rtqlgevgf"
ft{kpi"fwtkpi"vjgug"oqpvju"*ugg"Vcdng"U4+"ykvj"jkijgt"yctokpi"cpf"oqtg"ft{kpi"hqt"dki"kuncpfu"
uwej"cu"Ewdc"cpf"Lcockec0"Vjg"tgncvkqpujkr"ku"pqv"uq"gxkfgpv"hqt"qvjgt"ugcuqpu0"GEJCO/ftkxgp"
RTGEKU"ukowncvkqp"cnuq"rtqlgevu"jkijgt"yctokpi"cpf"nguu"ft{kpi"wpfgt"vjg"UTGU"C4"uegpctkq"
eqorctgf"vq"EOKR5"gpugodng"cpf"TEO/J"rtqlgevkqpu0

7. Summary and discussion

Vjku"ctvkeng"gxcnwcvgu"vjg"cdknkv{"qh"IEOu"cpf"cp"TEO"vq"dqvj"ecrvwtg"ogcp"enkocvg"cpf"vjg"ugcuqp"
e{engu"qh"mg{"enkocvg"xctkcdngu"kp"vjg"Ectkddgcp"cpf"vjgp"uwooctk¦gu"enkocvg"ejcpig"kphqtocvkqp"
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hqt"vjg"kuncpf"pcvkqpu"wukpi"vjg"oqfgn"fcvc"cpf"qvjgt"uqwtegu0"Vjg"EOKR5"oqfgnu"wpfgtguvkocvg"
vjg"rtgugpv"fc{"rtgekrkvcvkqp"qh"vjg"kuncpfu"qh"vjg"Ectkddgcp0"Vjku"okijv"dg"cvvtkdwvcdng"vq"vjgkt"
kpcdknkv{"vq"tguqnxg"vjg"uocnngt"kuncpfu."rctvkewnctn{"kp"vjg"gcuvgtp"Ectkddgcp0"Jqygxgt."ukpeg"ocp{"
qh"vjg"EOKR5"oqfgnu"cnuq"hckn"vq"ecrvwtg"qt"ugxgtgn{"wpfgtguvkocvg"vjg"Ýtuv"rgcm"kp"vjg"dkoqfcn"
rtgekrkvcvkqp"ukipcn."cpf"vjku"gctn{"ugcuqp"oczkowo"ku"rtkoctkn{"c"hgcvwtg"qh"vjg"nctigt"kuncpfu"qh"
vjg"yguvgtp"Ectkddgcp"tgikqp."kv"uwiiguvu"qvjgt"fgÝekgpekgu0"Vjqwij"yg"fq"pqv"fkuewuu"kv"kp"vjku"
rcrgt."vjg"oqfgnu"uggo"vq"igpgtcnn{"wpfgtguvkocvg"nqecn"UUVu"cpf"kp"rctvkewnct"vjg"gctn{"qpugv"qh"
vjg"Cvncpvke"ycto"rqqn"*Ycpi."4229+"kp"vjg"yguvgtp"Ectkddgcp0"Vjg"oqfgnu"fq"jqygxgt"ecrvwtg"
vjg"ncvg"ugcuqp"oczkowo"qh"UUV"cu"ygnn"cu"vjg"cppwcn"e{engu"qh"nqecn"UNR"cpf"vjg"ENNLÏvyq"
qvjgt"korqtvcpv"ftkxgtu"qh"Ectkddgcp"enkocvgÏcpf"uq"eqttgevn{"vkog"vjg"qeewttgpeg"qh"vjg"ncvg"
ugcuqp"oczkowo"kp"Ectkddgcp"tckphcnn0"Qp"vjg"qvjgt"jcpf."vjg"RTGEKU"TEO"ukowncvkqpu"ujqy"
xctkgf"rgthqtocpeg"ykvj"qpg"oquvn{"qxgtguvkocvkpi"rtgekrkvcvkqp"cpf"vjg"qvjgt"wpfgtguvkocvkpi"
kv"kp"vjg"ygv"ugcuqp0"Vjg"wpegtvckpvkgu"kp"vjg"ftkxkpi"oqfgnu"ctg"uggokpin{"tgurqpukdng"hqt"uqog"

Hki0":0"Rtqlgevgf"ejcpig" kp"ogcp"cppwcn"uwthceg"ckt" vgorgtcvwtg"*³E+"d{" vjg"42:2u"wpfgt" vjg"UTGU"C4"
uegpctkq"kp"*c+"EOKR5"ownvk/oqfgn"gpugodng."*d+"TEO/J"cpf"*e+"TEO/G0"Rtqlgevgf"ejcpig"d{"vjg"42:2u"
ku"tgncvkxg"vq"vjg"ogcp"enkocvg"qh"3;92/3;:;0"Kp"*c+"hqt"gxgt{"itkf"dqz."vjg"eqnqt"kpfkecvgu"gpugodng"ogcp"
rtqlgevkqp."vjg"xcnwg"cv"vjg"egpvgt"kpfkecvgu"gpugodng"ogfkcp"rtqlgevkqp"cpf"xcnwgu"cv"vjg"dqvvqo/nghv"cpf"
vqr/tkijv"eqtpgtu"kpfkecvg"gpugodng"okpkowo"cpf"oczkowo"rtqlgevkqpu."tgurgevkxgn{0
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qh"vjg"rtgekrkvcvkqp"dkcugu0"Vjg"Jcfng{"ftkxgp"TEO."jqygxgt."fqgu"ecrvwtg"vjg"dkoqfcn"pcvwtg"qh"
vjg"rtgekrkvcvkqp"e{eng"kp"vjg"yguvgtp"Ectkddgcp"*Ewdc."Jkurcpkqnc"cpf"Lcockec+."yjkej"ocmgu"c"
ecug"hqt"cffgf"xcnwg"d{"vjg"TEO"*Ecordgnn"et al.."4232+0"[gv."gxgp"hqt"vjg"TEO."ykvj"kvu"dgvvgt"
tguqnwvkqp."vjgtg"ku"uqog"fkhÝewnv{"kp"ecrvwtkpi"vjg"ugcuqpcn"rtgekrkvcvkqp"xctkcdknkv{"kp"vjg"tgikqp0

Ykvj"tgurgev"vq"uwthceg"ckt"vgorgtcvwtgu."vjg"EOKR5"oqfgnu"fkurnc{"c"eqnf"dkcu"hqt"cnn"vjg"uocnn"
kuncpfu"vjcv"ctg"pqv"tguqnxgf"kp"vjg"eqctug/tguqnwvkqp"dwv"c"ycto"dkcu"hqt"vjg"nctigt"kuncpfu"vjcv"ctg"
tguqnxgf0"Vjg"TEO"ukowncvkqpu"ujqy"c"ycto"dkcu"cetquu"vjg"gpvktg"tgikqp."gurgekcnn{"vjg"gcuvgtp"
Ectkddgcp"kuncpfu"yjkej"ctg"dgvvgt"tguqnxgf0

Vjg"gpf"qh"egpvwt{"rkevwtg"qh"Ectkddgcp"enkocvg."cu"fgfwegf"htqo"vjg"EOKR5"oqfgnu"ku"qpg"
ejctcevgtk¦gf"d{"c"fgetgcug"kp"ygv"ugcuqp"rtgekrkvcvkqp0"Vjg"fgetgcug"ku"igpgtcnn{"jkijgt"hqt"vjg"
gctn{"ygv"ugcuqp"vjcp"vjg"ncvg"ygv"ugcuqp"cpf"hqt"vjg"yguvgtp"Ectkddgcp"vjcp"vjg"gcuvgtp"Ectkddgcp0"
Vjg"kpvgpug"gctn{"ugcuqp"ft{kpi"vgpfu"vq"uoqqvj"qwv"vjg"dkoqfcnkv{"qh"vjg"yguvgtp"Ectkddgcp."dwv"
vjg"ugcuqpcn"e{eng"qh"vjg"gcuvgtp"Ectkddgcp"tgockpu"wpejcpigf0"Vjg"ft{"ugcuqp"ku"nctign{"wpcnvgtgf"
gzegrv"hqt"c"uocnn"kpetgcug"kp"rtgekrkvcvkqp"kp"Pqxgodgt"kp"vjg"Dcjcocu0"Vjg"TEO"ukowncvkqpu"
ukoknctn{"rtqlgev"c"ft{kpi"*vjqwij"oqtg"kpvgpug+"hqt"vjg"ygv"ugcuqp"dwv"vjg"citggogpv"dgvyggp"
vjg"vyq"TEO"rtqlgevkqpu"ku"igpgtcnn{"rqqt"ykvj"tgurgev"vq"yjkej"rqtvkqp"*gctn{"qt"ncvg+"yknn"dg"
ftkguv0"Dqvj"vjg"IEOu"cpf"vjg"TEO"rtqlgev"jkijgt"yctokpi"qh"uwthceg"ckt"vgorgtcvwtgu"qxgt"vjg"
pqtvjyguvgtp"Ectkddgcp"cpf"tgncvkxgn{"nqygt"yctokpi"kp"vjg"uqwvjgcuvgtp"Ectkddgcp0"Vjg"TEOu"
jqygxgt"jcxg"jkijgt"yctokpi"xcnwgu"kp"igpgtcn."gurgekcnn{"qxgt"vjg"gcuvgtp"Ectkddgcp"yjgtg"vjg"
ncpfocuugu"ctg"dgvvgt"tguqnxgf0

Kp"cffkvkqp"vq"vjg"tguwnvu"cdqxg."c"hgy"qvjgt"vjkpiu"dgct"pqvkpi0"Hktuvn{."oquv"tgikqpu"kp"vjg"
Ectkddgcp"rtgugpv"c"dkoqfcn"ugcuqpcn"e{eng"qh"rtgekrkvcvkqp."yjkej"tguwnvu"htqo"vjg"kpvgtcevkqp"
dgvyggp"vjg"PCUJ."vjg"ENNL."tgikqpcn"ykpf"ujgct."nqecn"fkxgtigpeg."uwdukfgpeg"cpf"vjg"wrrgt"ngxgn"
cvoqurjgtke"f{pcokeu"*Icodng"cpf"Ewtvku."422:+0"Ecrvwtkpi"qh"vjg"e{eng"ku"c"wughwn"fgvgtokpcpv"
qh"oqfgn"qt"fcvcugv"uwkvcdknkv{"hqt"wug"kp"vjg"Ectkddgcp"ukpeg"kv"yqwnf"cnuq"uwiiguv"vjcv"vjg"tgikqpcn"
ftkxkpi" hqtegu" ctg" cnuq" dgkpi" tgcuqpcdn{" ecrvwtgf0"Gswcnn{" korqtvcpv." vjgp." ku" dgkpi" cdng" vq"
ceewtcvgn{"ejctcevgtk¦g"vjg"dkoqfcnkv{0"Hwvwtg"yqtm"owuv"kpenwfg"cp"gzcokpcvkqp"qh"fckn{"fcvc."dqvj"
qdugtxgf"cpf"ukowncvgf."vq"fgvgtokpg."hqt"gzcorng."vjg"gzcev"vkokpi"qh"vjg"qpugv"cpf"gpf"qh"vjg"ygv"
ugcuqp"cpf"vjg"fwtcvkqp"qh"vjg"OUF0"Vjku"kphqtocvkqp"ku"cnuq"xkvcn"hqt"ycvgt"tguqwteg"ocpcigogpv"
cpf"citkewnvwtcn"cevkxkvkgu"kp"vjg"tgikqp0"Yg"cnuq"pqvg"vjcv"yjgtgcu"ocp{"qh"vjg"rj{ukecn"rtqeguugu"
chhgevkpi"enkocvg"qh"vjg"Ectkddgcp"ctg"ygnn"uvwfkgf"cpf"fqewogpvgf"kp"vjg"nkvgtcvwtg."gcuvgtn{"ycxgu"
ctg"pqv"ygnn"fkuewuugf"kp"vjg"eqpvgzv"qh"vjgkt"ukipkÝecpv"eqpvtkdwvkqp"vq"Ectkddgcp"tckphcnn0"Vjgtg"ku"
pggf"hqt"hwtvjgt"kpxguvkicvkqp"qh"gcuvgtn{"ycxgu"kp"dqvj"ewttgpv"cpf"hwvwtg"enkocvgu0

Ugeqpfn{." cnvjqwij" vjg"IEO"rtgekrkvcvkqp" rtqlgevkqpu" urcp" c" xgt{"ykfg" tcpig" cetquu" vjg"
gpugodng."oquv"IEOu"rtqlgev"c"fgetgcug"kp"rtgekrkvcvkqp"wpfgt"vjg"UTGU"C4"uegpctkq"d{"vjg"42:2u0"
Vjku" ft{kpi" ku" vjqwijv" vq" dg" tgncvgf" vq" ugxgtcn" kpvgtfgrgpfgpv" hcevqtu" uwej" cu" gzrcpukqp" cpf"
kpvgpukÝecvkqp"qh"vjg"PCUJ"*Tcwuejgt"et al.."422:+."cp"kpetgcug"kp"ykpf"urggfu"qxgt"vjg"Ectkddgcp"
Ugc"*Eqqm"cpf"Xk¦{."4232="Vc{nqt"et al.."4233."4234+."UUV"yctokpi"kp"vjg"vtqrkecn"Pqtvj"Cvncpvke"
*Tcwuejgt"et al.."4233+."cpf"c"fgetgcug"kp"rtgekrkvcvkqp"kp"tgikqpu"cnqpi"vjg"octikpu"qh"eqpxgevkxg"
ctgcu"kp"vjg"vtqrkeu"*Ejqw"cpf"Pggnkp."4226="Pggnkp"et al.."4228+0"Vjg"TEO"wugf"kp"vjku"uvwf{"
ikxgu"xgt{"fkhhgtgpv"tguwnvu"yjgp"ftkxgp"d{"dqwpfct{"eqpfkvkqpu"htqo"vyq"fkhhgtgpv"IEOu0"Vjku"
jkijnkijvu"vjg"pggf"vq"wug"cp"gpugodng"qh"oqfgn"ukowncvkqpu"vjcv"rtqxkfg"c"tcpig"qh"rtqlgevkqpu"
vcmkpi"kpvq"ceeqwpv"xctkqwu"oqfgnkpi"wpegtvckpvkgu0"Uwej"c"ugvwr"ku"pqy"cxckncdng"hqt"vjg"TEO"wugf"
kp"vjku"uvwf{"*OeUyggpg{"et al.."4234+0"Ukpeg"vjg"uvwf{"cnuq"rqkpvu"qwv"vjcv"vjg"jkijgt"tguqnwvkqp"qh"
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vjg"TEO"*72"mo+"ku"uvknn"pqv"uwhÝekgpv"vq"tguqnxg"ocp{"uocnn"kuncpfu"kp"vjg"Ectkddgcp."vjg"uwkvg"qh"
oqfgnu"ujqwnf"kpenwfg"uqog"ykvj"32"mo"qt"dgvvgt"tguqnwvkqp"vq"hwnn{"tguqnxg"vjg"uocnnguv"kuncpfu0

Vjktfn{."vjg"rgthqtocpeg"qh"vjg"kpfkxkfwcn"IEOu"kpenwfgf"kp"vjg"gpugodng"ku"pqv"vcmgp"kpvq"
ceeqwpv"yjkng"ecnewncvkpi"vjg"gpugodng"ogcp0"Vjg"gpugodng"ogcp"cpf"ogfkcp"jcxg"dggp"ujqyp"
vq"ocvej"qdugtxcvkqpu"dgvvgt"vjcp"cp{"kpfkxkfwcn"oqfgnu"*Ingemngt"et al.."422:+."dwv"wukpi"gswcn"
ygkijvu"kp"gpugodng"ogcp"ecnewncvkqpu"ku"rtqdngocvke"fwg"vq"kpvgtoqfgn"tgncvkqpujkru"*Ocuuqp"
cpf"Mwpvvk."4233+0"C"yqtvjyjkng"gzgtekug"yqwnf"dg"vq"gxcnwcvg"kpfkxkfwcn"oqfgnu"kp"vjg"tgikqp"
dghqtg"wukpi"vjgo"hqt"rtqlgevkqpu0"Tkiqtqwu"oqfgn"gxcnwcvkqp"jqygxgt"tgswktgu"tgnkcdng"qdugtxgf"
fcvc0"Itkffgf"qdugtxgf"*uvcvkqp"cpf"ucvgnnkvg+"rtgekrkvcvkqp"rtqfwevu"wugf"kp"vjku"uvwf{"ujqy"ugxgtcn"
fkucitggogpvu"*cnuq"ujqyp"kp"Lwt{."422;+="vjgtghqtg"ocmkpi"oqfgn"gxcnwcvkqp"ejcnngpikpi0

Hqwtvjn{."kpvgtcppwcn"xctkcvkqpu"kp"vjg"ugcuqpcn"e{eng"qh"enkocvg"rctcogvgtu"fguetkdgf"cdqxg"
ctg"nctig"kp"vjg"Ectkddgcp."ockpn{"tguwnvkpi"htqo"enkocvg"xctkcdknkv{"kp"vjg"gcuvgtp"RcekÝe"cpf"
vjg"Pqtvj"Cvncpvke" *GpÝgnf"cpf"Cnhctq."3;;;="Ikcppkpk"et al.."4222."4223="Ejgp"cpf"Vc{nqt."
4224="Vc{nqt"et al.."4224="Lwt{"et al.."4229+0"Gn"Pk‚q"Uqwvjgtp"Queknncvkqp"*GPUQ+"*GpÝgnf"cpf"
Cnhctq."3;;;="Ikcppkpk"et al.."4222="Vc{nqt"et al.."4224="Iqwktcpf"et al.."4234+"cpf"vjg"Pqtvj"
Cvncpvke"Queknncvkqp"*Ejctngt{"et al.."4228="Lwt{"et al.."4229="Iqwktcpf"et al.."4234+"jcxg"ugcuqpcnn{"
fgrgpfgpv"kpÞwgpeg"qp"vgorgtcvwtg"cpf"rtgekrkvcvkqp0"Ejcpigu."vjgp."kp"GPUQ"cpf"PCQ"xctkcdknkv{"
kp"vjg"hwvwtg"yknn"chhgev"enkocvg"xctkcdknkv{"kp"vjg"Ectkddgcp0"Vjg"tgikqpcn"oqfgn"RTGEKU"rgthqtogf"
tgcuqpcdn{"ygnn"kp"ecrvwtkpi"vjg"kpvgtcppwcn"xctkcdknkv{"kp"Egpvtcn"Cogtkecp"vgorgtcvwtg"dgecwug"
vjg"dcugnkpg"ukowncvkqpu"wugf"qdugtxgf"UUVu"cu"vjg"uwthceg"dqwpfct{"eqpfkvkqpu"cpf"vjgtghqtg"
c"tgcnkuvke"GPUQ"hqtekpi"*Mctocnmct"et al.."4233+0"Jqygxgt."vjg"inqdcn"enkocvg"oqfgnu"wugf"kp"
vjku"uvwf{"ujqy"c"xct{kpi"fgitgg"qh"rgthqtocpegu"yjgp"vguvgf"hqt"vjgkt"cdknkv{"vq"ecrvwtg"GPUQ"
xctkcvkqpu" cpf" fkucitgg" ukipkÝecpvn{" qp" kvu" hwvwtg" dgjcxkqt" *CejwvcTcq" cpf"Urgtdgt." 4228+0"
Studies that suggest a perpetual El Ni‚q/nkmg"uvcvg"hqt" vjg"RcekÝe" kp" vjg"hwvwtg"*Xgeejk"et al., 
4228="Xgeejk"cpf"Uqfgp."4229="FkPg¦kq"et al.."422;+"ctg"eqpukuvgpv"ykvj"c"uwoogt"ft{kpi"kp"vjg"
Ectkddgcp0"Jqygxgt."vjg"pcvwtg"qh"GPUQ"cpf"PCQ"xctkcvkqpu"kp"tgurqpug"vq"gngxcvgf"ngxgnu"qh"
IJIu"tgockpu"jkijn{"wpegtvckp"cpf"ku"c"nkokvcvkqp"vq"gzcokpkpi"hwvwtg"ejcpigu"kp"kpvgtcppwcn"
xctkcdknkv{"qh"Ectkddgcp"enkocvg0

Hkpcnn{."cnvjqwij"vjg"TEO"ukowncvkqpu"cff"tgikqpcn"fgvckn" vq"enkocvg"ukowncvkqpu"rtqfwegf"
d{" vjg"IEOu" kp" vjku" tgikqp." vjg"TEOu"wug" f{pcokecn" fqypuecnkpi" vgejpkswgu"ocmkpi" vjgkt"
rgthqtocpeg"etkvkecnn{"fgrgpfgpv"qp"vjg"swcnkv{"qh"vjg"ftkxkpi"IEO0"Vjgug"tguwnvu"kpfkecvg"vjcv."
hqt"urcvkcn"uecngu"kp"swguvkqp."kortqxgogpvu"kp"oqfgn"rj{ukeu"oc{"eqpvtkdwvg"rgtjcru"cu"owej"vq"
qwt"wpfgtuvcpfkpi"qh"enkocvg"qh"vjg"Ectkddgcp"cu"f{pcokecn"fqypuecnkpi"vq"72"mo"tguqnwvkqp0"Hqt"
gzcorng."eqpukfgtkpi"vjg"oclqt"kpÞwgpeg"qh"UUVu"qp"vjg"enkocvg"qh"vjg"Ectkddgcp"cpf"qp"ukowncvgf"
rtgekrkvcvkqp."ceewtcvg"tgrtgugpvcvkqp"qh"UUVu"kp"vjg"oqfgnu"eqwnf"kortqxg"vjgkt"rgthqtocpeg0"Vjg"
f{pcokecn"fqypuecnkpi"wukpi"RTGEKU"TEO"wugu"rtguetkdgf"UUVu."dwv"c"oqfgn"ugv/wr"kp"yjkej"UUVu"
ctg"cnnqygf"vq"f{pcokecnn{"kpvgtcev"ykvj"cpf"tgurqpf"vq"ejcpigu"kp"vjg"qxgtnc{kpi"cvoqurjgtg"jcu"
dggp"ujqyp"vq"rgthqto"dgvvgt"cv"ukowncvkpi"rtgekrkvcvkqp"kp"qvjgt"rctvu"qh"vjg"yqtnf"*Ctvcng"et al., 
422;="Tcvpco"et al.."422;+0"Uwej"TEO"uvwfkgu"ctg."jqygxgt."pqp/gzkuvgpv"hqt"vjg"Ectkddgcp"tgikqp0
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