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Abstract

AccordingtotheFourthAssessmentReportoftheIntergovernmentalPanelonClimateChange(IPCC),climatechangeisalreadyin

progressaroundtheworld,anditisnecessarytostartmitigationandadaptationstrategiesforbuildingsinordertominimizeadverse

impacts.ItislikelythattheSouthKoreawillexperiencemilderwintersandhotterandmoreextremesummers.Thosechangeswill

impactonbuildingperformance,particularlywithregardtocoolingandventilation,withimplicationsforthequalityoftheindoor

environment,energyconsumptionandcarbonemissions.Thisstudygenerateweatherdataforfutureclimatechangeforuseinimpacts

studiesusingPRECIS(ProvidingREgionalClimateforImpactsStudies).ThesescenariosandRCM (RegionalClimateModel)are

providedhigh-resolutionclimate-changepredictionsforaregiongenerallyconsistentwiththecontinental-scaleclimatechangespredicted

intheGCM (GlobalClimateModel).

Keywords:기후변화 시나리오 (ClimateChangeScenarios),지역기후모델 (RegionalClimateModel),
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1.Introduction

The Working Group IIIcontribution to the

IntergovernmentalPanelonClimateChange(IPCC)

FourthAssessmentReport(AR4)focusesonnew

literature on the scientific, technological,

environmental,economic and socialaspects of

mitigation of climate change (IPCC, 2007).

AccordingtoAR4,climatechangeisalreadyin

progressaroundtheworld,anditisnecessaryto

executemitigationinordertominimizeadverse

impacts.Globalgreenhousegas(GHG)emissions

havegrownsincepre-industrialtimes,withan

increaseof70% between1970and2004.

Table1 shows thebasic characteristics of

thesescenarios.These datacanbeused as the
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Economicdevelopment Globalpopulation Technologicaldevelopment

A1F1 Veryrapidgrowthpeakin
mid-centurydeclinesthereafter

Veryrapidgrowthpeak
inmid-centurydeclines
thereafter

Rapidintroductionofnewand
efficient

High

emissions

A2 Morefragmentedandslower
thanotherscenarios Continuouslyincreasing Fragmentedandslower

Medium-high

emissions

B1 Rapidchangetowardaservice
andinformation

Veryrapidgrowthpeak
inmid-centurydeclines
thereafter

Introductionofcleanand

resourceefficient

Low

emissions

B2 Intermediatelevel Continuouslyincreasing Lessrapidandmore
Medium-low

emissions

Table1ThefourSRESclimatechangescenarios

Fig.1ClimategridsofHadleymodeldata(HadCM3)and

TyndallCentredata(TYNSC2.0)forSouthKoreawiththeir

longitudesandlatitudes

basis to assess and help develop sustainable

applications for energy-efficient buildings and

renewableenergysystemsinthecontextoffuture

climatechange.

2.SourceofWeatherData

Thedataforthisstudyfromthedifferentregions

inSouthKoreacover40years(1961.2000).All

meteorologicalandsolarradiationdatathatareused

in the study were measured by the Korea

MeteorologicalAdministration(KMA).Thisraises

theremarkablelikelihoodthatoverthenext100

yearswewillhaveaclimateonearththatwillbe

warmerthananythatthehumanspecieshaslived

through. The rate of this change may be

unprecedentedinthehistoryofourplanetandmay

besogreatthatmanyecosystemsandwildlife

specieswillnotbeabletoadapt.

2.1GlobalClimateModel(GCM)

Manyemissionsestimateshavebeenmade,but

weuseherethepreliminaryemissionsscenarios

preparedfortheforthcomingSRESfortheIPCC.

Figure1showstheclimategridsofHadCM3data

andTyndallCentredata (TYNSC2.0)forSouth

Korea.GCMscanprovidepredictionsofchangesin

climatedowntoscalesofafewhundredkilometres

orsoatbest.Thesepredictionsmaybeadequate

wheretheterrainisreasonablyflatanduniform,

andawayfrom coasts.However,inareaswhere

coastsandmountainshaveasignificanteffecton

weather(andthiswillbetrueformostpartsofthe

world),scenariosbasedonglobalmodelswillfailto

capture the local detail needed for impacts

assessmentsatanationalandregionallevel.The

bestmethod for adding this detailto global

predictionsisto usearegionalclimatemodel

(RCM).
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Fig.2Observed(1901-2000)andcalculated(2001-2100)

annualSouth Korea-mean surface airtemperature.The

calculatedchangesarefortheA2scenariowithfourmodels.

Fig.3SchematicdiagramoftheresolutionoftheEarth’ssurface

andtheatmosphereintheHadleyCentreregionalclimatemodel.

The annualSouth Korean mean surface air

temperatureovertheperiod1961-90was11.5ºCand

thishadalreadyrisento12.1ºCduringthe1990s.

Underfourclimatemodels(IPPC,2001),therational

temperaturereachesbetween13.3ºCand17.4ºCby

2100,representingratesofchangeofbetween0.2ºC

and0.6ºCperdecade.Thiscomparestoaglobal

warmingrateofabout0.27ºCperdecadesincethe

1970s.Itcanbeseenfrom Figure2thatthe

warmingismuchoftheSouthKoreathanthe

globalaverage.

2.2RegionalClimateModel(RCM)

A regionalclimatemodel(RCM)hasahigh

resolution(typically50kmand25km,comparedto

300kminaGCM;seediagrambelow)andcoversa

limitedareaoftheglobe(typically5,000kmx5,000

km;roughlythesizeofaboxaroundAustralia).It

isacomprehensivephysicalmodel,usuallyofthe

atmosphere and land surface, containing

representationsoftheimportantprocessesinthe

climatesystem.Atitsboundaries,anRCMisdriven

byatmosphericwinds,temperaturesandhumidity

outputfromaGCM.

TheHadleyCentreusesthesameformulationof

theclimatesystem inRCMsasinGCMs.Asa

result, the RCM provides high-resolution

climate-changepredictionsforaregiongenerally

consistent with the continental-scale climate

changespredictedintheGCM.Thethird-generation

HadleyCentreRCM (HadRM3)isbasedonthe

latestGCM,HadCM3.Ithasahorizontalresolution

of50kmwith19levelsintheatmosphere(fromthe

surfaceto30kminthestratosphere)andfourlevels

inthesoil.

3.Providing RegionalClimates for

ImpactsStudies(PRECIS)

TheHadleyCentrehasdevelopedanefficientway

ofmeetingthedemandforRCM predictions.Ithas

configuredthethird-generationHadleyCentreRCM

sothatitiseasytosetupandcanberunoverany

areaoftheglobeonarelativelyinexpensivefast

PC.This,along with softwarecurrently being

developedtoallow displayandprocessingofthe

dataproducedbytheRCM,willformPRECIS.

ThePRECISRCM needs tobedriven atits
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Fig.350kmgridboxforEastAsiafortemperatureat1.5m

boundariesbydatafrom aGCM andthesewill

also besupplied,corresponding to a rangeof

emissions scenarios. National climate-change

scenarioscanthenbecreatedlocallyforusein

impact and vulnerability studies using local

knowledgeandexpertise.PRECISwillusuallycover

regionsencompassingseveralcountriesthatmay

finditusefultoworktogether.BecauseanRCM is

drivenbyaGCM fieldatitsboundary,thereisa

stripabout400kmwidewhereadjustmentbetween

thetwomodelsistakingplace,andwhereRCM

dataarenotuseable.Hencetheminimumworking

areais5,000kmby5,000kmforittobeefficient,

whichwillgenerallybebigenoughtocovera

numberofcountriesinFig.3.

4.Conclusion

Theanalysiscarriedoutinthisstudyhasshown

thatthereisavariationintheclimaticelementsof

South Korea. TheannualSouth Korea-mean

surfaceairtemperatureovertheperiod1961-90was

11.5ºCandthishasalreadyrisento12.1ºCduring

the1990s.Underfourscenariosanddifferentmodel

runs,the rationaltemperaturereaches between

13.3ºC and17.4ºCby2100,representingratesof

changeofbetween0.2ºand0.6ºCperdecade.This

comparestoaglobalwarmingrateofabout0.27ºC

perdecadesincethe1970s.

Thisstudy generateweatherdata forfuture

climatechangeforuseinimpactsstudiesusing
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PRECIS(ProvidingREgionalClimateforImpacts

Studies).These scenarios and RCM (Regional

Climate Model) are provided high-resolution

climate-changepredictionsforaregiongenerally

consistent with the continental-scale climate

changespredictedin theGCM (GlobalClimate

Model).ItmustberememberedthatHadCM3isa

generalizedcirculationmodelwithalargegrid-box

(200km). The latest regional climate model,

HadCM4,shouldhopefullyprovidedatabasedon

moredetailedphysicalscienceonafinergrid(25km

and50km)andthereforemightbemoreclosely

relatedtocurrentobserveddataatspecificsites.
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