


















































CombiningBMAandGOP:SpatialBMA

Basicidea

supposewehaveadynamicensembleofweatherfieldforecasts

xi(s),s∈�2basedonensemblemembermodelsMi,i=1,...,k

wefirstapplyBayesianmodelaveragingtofindtheBMAweights

orposteriormodelprobabilities

wi=p(Mi|D)

fortheindividualensemblemembermodels

thenwefitaGOPscheme

yi(s)=ai(s)+bi(s)xi(s)+δi(s),s∈�

2

foreachensemblemembermodelMi,withmodel-specificbias

parametersai(s)andbi(s),andmodel-specificerrorfieldsδi(s)



Combinedstatistical-dynamicalSpatialBMAensemble

givenadesiredensemblesizen,weformacombinedstatistical-

dynamicalorSpatialBMAensemble

bysimulatingwi×ntimesfromtheGOPschemeformember

modelMiinthedynamicensemble,fori=1,...,k

theSpatialBMAensembleismarginally(thatis,ateachsingle

location)identicaltostandardBMA

furthermore,itisjointly(thatis,spatially)likeBMA,inthatthe

dynamicensembleisdressedwithspatiallycorrelatederrorfields

excellentverificationresults(Berrocal,RafteryandGneiting2005)



Combinedstatistical-dynamicalSpatialBMAensemble
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Discussion

Probabilisticforecastingusingensembles

culturechangefromdeterministictoprobabilisticweatherfore-

casting,seekingjointpredictiveprobabilitydistributionsoffuture

weatherquantitiesandevents

goalofprobabilisticforecastingistomaximizethesharpnessof

thepredictivedistributionssubjecttocalibration

ensemblepredictionsystemshavebeenoperationalsincethe

early1990sandaddressinitialconditionaswellasmodelun-

certainty

ensemblesystemstypicallyshowpositivespread-errorcorrelations

buttheyareunderdispersedandthereforeuncalibrated



Statisticalpostprocessing

modelbiasesanddispersionerrorscallforstatisticalpostpro-

cessingtoobtaincalibratedpredictivedistributions

weuseBayesianmodelaveraging(BMA)tocalibrateforecast

ensembles

andthegeostatisticaloutputperturbation(GOP)methodfor

probabilisticweatherfieldforecasting

SpatialBMAcombinesthetwomethods
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