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Introduction  

AfricanÅ coastalcitiesarevulnerabletoclimatechangeduetotheirhighexposure,lowadaptive

capacityandhighpopulationdensity.

DiscussionsÅ aboutsettinggoalstolimitglobalwarmingbyapredefinedthresholdhavebeen

activelyongoingsincethemid-1990s.COP16in2010setthisthresholdat2ÁCwhileCOP21set

anambitious1.5ÁCtarget.

WhilstÅ severalstudieshaveinvestigatedfutureprojectionsofextremeclimateoverseveral

AfricanregionsbasedonCORDEXsimulations(GiorgiandGutowski2015),mostofthem

focusedon:

ImpactsÅ attheendofthe21stcentury(Abiodunetal.,2017;Dosio,2017).

BasedÅ onresultsofeitherasingleorsmallsetofCORDEXsimulations,mainlyduetolimited

numberofavailablesimulations(Endrisetal.,2013;DosioandPanitz,2015;Pintoetal.,

2015)

InÅ thisstudywe:

utilizedÅ currentandmostcompleteCORDEXAfricaensembleconsistingof25simulations

underRepresentativeConcentrationPathway(RCP)8.5ïMorerobustthanasingleorsmall

setofCORDEXsimulations(McSweeneyetal.,2015).

AnalyzedÅ theresponsetorainfall&temperatureextremesoverïCapeTown,Durban,Dares

Salaam,Maputo&Mombasa,whenprojectedglobaltemperaturesreach1.5↔Cand2.0↔↔C.

Projected changes

StudyÅ regionwarmsfasterthantheglobalmean,uptomorethan1ęCunderthe1.5ęCandÓ1.5

ęCunder2ęCGWLcomparedtothecontrolperiod.

ThereÅ isageneralstatisticallyinsignificantdecreaseinthenumberofCWDsandincreaseinthe

averagedurationofCDDatthefivecities.

FurtherÅ investigationrequiredtoascertainwhetherthetemperatureincreaseswilloffsetany

benefitfromincreasedrainfallatDurban,DaresSalaamandMombasa.

TheseÅ resultssuggestthatactionablepoliciesgearedtowardsadaptivestrategiestoalleviatethe

impactsofglobalwarmingareneeded.

Results
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ConclusionFig1:Timingof1.5and2ÜCGWLsunder3RCPsforthegrandCMIP5ensemble(left),onlythefirstmemberforeach

GCMiftherewasanensembleavailable(centre)andtheGCMsubsetthatusedinCORDEXAfrica(right).Numbersat

thebottomshowthenumberofGCMsimulationsreachingthe1.5and2ÜCGWLsandnumbersatthetopshowthe

medianyearofGWLtiming.IndividualGCMsarerepresentedbydotswhileensemblestatisticsbywhiskerboxes.

Fig 2: Annual changesin temperature(first row) andrainfall (secondrow) under1.5 and2.0 ęCglobal warming.

First column showsannualmeantemperatureand rainfall for control period , secondand third columnsshow

differencesin annual mean temperatureand rainfall betweenfuture and CTL during 1.5 and 2 ęCGWLs,

respectivelyandfourth columnshowsdifferencesbetween2 and1.5ęC. Hatchingshowsareaswhereat least80%

of the simulationsagreeon the sign of the changeand SNR > 1. For temperatureall grid boxessatisfy the two

criteriaandthehatchingis not shown.

Fig3:AnnualchangesinCDD(firstrow)andCWD(secondrow)under1.5and2.0ęCglobalwarmingbased.First

columnshowsnumberofCDDandCWDforcontrolperiod.SecondandthirdcolumnsshowprojectedchangesinCDD

andCWDbetweenfutureandpresentunder1.5and2ęCglobalwarmingperiods,respectively.Fourthcolumnshows

differencesinCDDandCWDbetween2and1.5ęC.Hatchingshowsareaswhereatleast80%ofthesimulationsagreeon

thesignofthechangeandSNR>1.

Discussion

Areaofstudy:

SpatiallyÅ thisstudyconsidersSouthernAfrica,definedastheregionlyingbetween36ÁSto

equatorand10Á-52ÁE,withfocuson5coastalcityregions.

Datasets:

25Å CORDEX-AfricasimulationsdrivenbytheRCP8.5-comprisesthelargestensembleand

mayalsobeconsideredthemostrealisticbusiness-as-usualscenariogiventhecurrenttrajectory

ofgreenhousegasesemissions(Tayloretal.2012).

Methods:

GlobalÅ WarmingLevels(GWLs):-Althoughdifferentdefinitionsexistintheliterature,all

generallystartwithsomepre-industrialbaselineanduseanaveragedwindowperiode.g.15,20

or30yearstocomputedeparturefromthebaselineandarriveatwhentheGWLofinterestis

reached.

TheÅ timingfortheselevelsiscommonlydefinedasthecentreyearofalongenoughperiodwhen

globalmeantemperaturereachespredefinedanomalies(1.5,2,2.5ÁC etc.)relativeto

preindustriallevels(1861-1890inthisstudy)asitisavailableacrossallCMIP5historical

simulations.

GivenÅ theRCMdownscaleddatabeginsat1950andthattheRCPscenariosbeginin2006we

defineourcontrolperiodforthepresent/recentclimateas1971-2000.Thecorresponding30-

yearperiodisthenextractedfromthedownscalingRCMforanalysis.

Data and Methods

ThereÅ areseveralmethodologiesusedtodeterminetherobustnessofclimatechangesignal

(Collins2013).Weconsideraclimatechangesignalrobustifthefollowingtwoconditionsare

fulfilled:

MoreÅ than80%ofmodelsimulationsagreeonthesignofthechange.

TheÅ signaltonoiseratio(SNR)Ó1.

WeÅ analyzedmeanprecipitationandtemperaturefieldsaswellastwoextremeindicesfromthe

ExpertTeamonClimateChangeDetectionandIndices(ETCCDI):

ConsecutiveÅ DryDays(CDD)andConsecutiveWetDays(CWD).

AnalysisÅ donebothonannualandseasonaltimescales.

City Temp

A S

Precip

A S

CDD

A S

CWD

A S

Broad Implications

Cape Town

Durban

Maputo

Dar esSalaam

Mombasa

Table1:ProjectedAnnual(A)andseasonal(S{dominantseasonateachcity})changesintemperature(Temp),

precipitation(Precip),CDDandCWDtogetherwithbroadimplicationsonWatersector(directlyimpactsothersectors:-

Agriculture,Healthetc).DoublepointedarrowshowthatthechangesignalisNOTrobust.
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