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In this ongoingprojectwe areusingtwo existingmethoddor climatefield reconstructiofCFR) of griddedseasurfacetemperatur¢SST).oneBayesiamierarchicaimodelandone
proxy-surrogataeconstructiormethod The ensembildasedeconstructionsvill be used to analygmstchangesn marine taerrestrialteleconnectionsi the North Atlanticrealm

and toimprovethe existingseasonateconstructionef major climateindicessuchastheAtlantic multidecadalvariability (AMV).

Time slice for example reconstruction - SST anomaly (K) =&,4('$+(+C

Z HadSST4 instrumental dagaeriod1850present (Kennedy et al. 2019).

/Z Proxyrecordsrecordswith agedepthuncertaintiesampledrom marine sediment

cores foraminiferg alkenonesdiatoms dinocysts

Proxyrecordsfrom marinelayeredarchives coralsandbivalves

In total 30proxyrecordsused. Temporaksolutionvaryingfrom 1-200years

Proxyrecordsselectedrom Ocean 2lof the PAGES2k 2.0.0 database (PAGES2k
Consortium2017).
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VRS, Z Kennedy, J. J.Rayner, N. A, Atkinson, C. P., &Killick , R. E.( 2019),Journal of GeophysicaResearchAtmospheresl124, 7719D7763,doi: 10.1029/2018JD029867
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A BayesiarHierarchialModel with 3 levels(Tingley & Huybers2010)

1) Procesdevel bThetemperaturearemodelledas an AR(1)processn time:
T hp=" (T 1 p)+l

Theinnovationg(incrementy!, areassumedo be [ID normadraws !, ! N(O," ) with
exponentiallydecayingcovariancestructure " ; = #2 exp(! $[x; ! xi|)

Wheret denotegime andi, | denotedocations inspace

2) Datalevel - modeltheinstrumental {V, ;) andproxy (W, observationgsnoisy
| " ! "

H t
) &Hpy

€t
Ept T+ 1 51

realizationsof thetrueclimate , _ T, +

WhereH identfieseachgrid cell asemptyor containingobservations

3) Prior level - weaklyinformativebut proper priordistributionsareused forthe model

parameters. Thaformationfrom the dataoverwhelmshe priors.

Theprobabilityfor the observationsconditionalon thetruetemperaturdield vectorandthe

collectionof all parametergenotedoy %

POW,, . W [Ty, ... Tg, %9 =" %o ,P(W, [Ty, %0, Wheretime runs from 1 to .

Bayesrule is appliedto estimateghe posteriordor thetemperatureandthe scalar

parameters givethe observations

TABLE 1. Forms of the priors and conditional posteriors, along with brief descriptions, for the unknowns inferred by BARCAST.
MV stands for multivariate, and nonstandard indicates that the conditional posterior does not follow a well-known distribution.

Prior form Conditional posterior Description
To MV normal MV normal Field values for the time step prior to the brst observations.
Tis 1 Kk N MV normal Field values at each time step for which there are observations.
a Uniform Truncated normal AR(1) coefbcient in the Peld evolution equation.
m Normal Normal Mean of T.
s? Inverse-gamma Inverse-gamma Partial sill of the spatial covariance matrix of the innovations
that drive the AR(1) process.
T Log-normal Nonstandard Inverse range of this spatial covariance matrix.
t7° Inverse-gamma Inverse-gamma Error variance of instrumental observations.
ts Inverse-gamma Inverse-gamma Error variance of proxy observations.
b4 Normal Normal Scaling factor in the proxy observation equation.
bg Normal Normal Additive constant in the proxy observation equation.
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An ensembl®f agemodelsis constructedor eachcorebasedecordusing
BACON (Bayesiamaccumulatiorhistories fordeposits Blaauw & Christen,
2011) and used as input fibre reconstruction
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Layeredproxy recordsexhibit datinguncertaintieslue tomiscounting An

ensemblef agemodelsis constructedor theserecordsusingBAM (banded
archivemodelling Comboulet al. 2014).

5 UiT The Arctic University of Norway

Blaauw, M. and J. A. Christen, (201BayesianmAnalysis 6, 457474,doi: 10.1214/11BA618

Comboul M., EmileGeay J., Evans, M. NMirnateghi N., Cobh K. M., and Thompson, D. M., (2014})im. Past 10, 82%841, do0i:10.5194/¢{10-8252014
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"HBY0&' (&) #)'H(+,H#-" (&)*0 "$((&:<# #H&".($.+&  #.8&%
/&(01234256 >8# <-<9&:$# ,#.8&% 7

I The BARCASTreconstructiorskill for North Atlantic SSTwill betesteausing Thesecondeconstructiormethodis alearningtechniquewith proxy recordsaspredictors and
knowntarget data frononeclimatemodelsimulationof the Last Millennium climatemodeltime slicesasthelearningset(the pool of possibleanaloguels Foreachtime point
Ensembleof the CCSM4model(Otto-Bliesneret al. 2016). to reconstructthe distancebetweerthevectorsof the proxy networkandeachmodeltime slicels

I ThesimulatedSST isresampledo resemblaealworld availability of SST calculated Thereconstructiorat timet is the meanof the N closestanalogues

observationsandperturbedwith noiseto simulatethe observedoiseof
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BARCAST modelsthetarget variable as an AR(fbjocessn time, andcannot

assesthelong-rangememorythatreal SST dataxhibit (Franzkeet al. 2019). 3#"$9." .&Q& # =
BARCAST parameterareoriginally designedor data over land.

I BARCAST Iscomputationallydemandingandprobabillisticin nature.

Generatinga full ensembl®f reconstructionss CPU and timeconsuming

| Franzke C. L. E., Barbosas., Blender, R.,Fredriksen, HB., Laepple T., Lambert, F., et al.,2020). Reviewf Geophysics 58, e2019RG00065dpi: 10.1029.2019/RG000657.
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I Thiswill bethefirst ensembldasecdclimatefield reconstruction I To gainknowledgeandbetterunderstandin@f the naturalclimatevariability ontime
of SSTusingmarineproxiesfor thelargernorthernNorth scalesextendingoeyondthe instrumentaperiod
Atlantic region. I To Improvethe existingreconstructionof theAMV. The variablility of the North Atlantic
I BARCAST reconstructsargetvaluesevenat locationsvithout SST Iscurrentlyreconstructedrom terrestrialproxy data (Fig 1a and 2a \Wang et al.
observationsandtakesagemodeluncertaintieproperlyinto 2017).

consideration
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Thereconstructedatasetsandthe associatethumericalcodewill be y 9 ghg

¢4

uploadedo NOAA NCEI andtheUIT Open Research Data Portal The Research Council
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uponpublication. In the meantimecontactme by email for updates
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