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(a) Selection of predictors from observations: Example for target variable TMm (target month: AUG) and predictor variable Z500 (monitoring month: APR)
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(b} Selection of predictors from MME: Example for target variable TMm (target month: AUG) and predictor variable Z500 (monitoring month: JUN)
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The 41-yr correlations (1980-2020) of the EU_Z500_Feb with (a) Z500, (b) OLR, and

(c) SST in February. The same data in (d)—(f) April and (g)—(i) June. Statistical
significance at the 95% level is indicated by solid black lines. Dashed lines indicate
latitude and longitude lines with 308 intervals.
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¢)SST_1
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f) sST_2
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The 41-yr correlations (1980-2020) of the IND_Z500_Jan with (a) Z500, (b) OLR,
and (c) SST in January. The same data in (d)—(f) February, (g)-(i) May, and (j)—(I)
July. Statistical significance at the 95% level is indicated by solid black lines.
Dashed lines indicate latitude and longitude lines with a 308 interval.
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The 41-yr correlations (1980-2020) of the EA_PRCP_Aug with (a) Z500 and (b)
OLR in August. Statistical significance at the 95% level is indicated by solid black
lines. Dashed lines indicate latitude and longitude lines with a 308 interval.

The 41-yr correlations (1980-2020) of the NA_PRCP_Feb with (a) 2500, (b) OLR, and (c) SST in February. The same
data in (d)—(f) April, (g)—(i) June, and (j)—(I) August. Statistical significance at the 95% level is indicated by solid black

lines. Dashed lines indicate latitude and longitude lines with a 308 interval.
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if __nmame__ == '__main__':

import datetime
import pathlib

curdir "Jr.s/qp '-’apath'llb Path(_ file_ ).parent.resolvel()
curyear = datetime.datetime.now().year
curmonth = datetime.datetime.now().month

curday = datetime.datetime.now().day

from gp. predutand 1mport asos_read
asos_read.update_indices(curdir, curyear, curmonth)

frofn gp.ﬁredi:ténd import regions_avg
regions_avg.get_regional(curdir, curyear)

from gp predl:tand import spil_reglons
spil_regions.get_spillcurdir, curyear)

prmt( updatlnq predlcturs obs and tele...')

from gp.predictors.ohs import seaice_nsidc
sealce_nsidc.prepare_datalcurdir, curyear)
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ABSTRACT: We ropose th objectivelong range orocstng mods b on Gamsin peoceses (OLRAT-GP) foas-

(1-month lead), July (2month kead), and August (3-month lead),

predictors were nb;enlvdy e relationships with the target varisbles, either from observations.
(GP-OBS) or fiom observations and dynamical climaie model results from APEC Climate Center multimodel ensemble
(APCCMME) for the petiod with no observed data (GP-MME). The ps

pared with the model with

i (GP-PD)

and GP-OBS outper-

redictars. I
fomed GP-PD in June [Heidke skill score () HSS 2 046,075, and 016 for mean temperature] and July (HSS =0.53,
03, and 007 for mean temperature). Furthemore, GEMME mostly outperformed GP-OBS and GP-PD in August
(HSS = 052, 028 and 05, respectively, for mean temperature), implying larger contributions of the addtional predictors.
from MME. OLRAF-GP modek, especially GP-MME, are expecied fo betier forecast summertime temperatures in

regoms whensexisting models have ‘We find that the physical prdic
d with those o a5 the aitibution of the La

uhud P Ocaan cxpieior o, and the uw)-m of winerine PoaEurais pates These vesalts imply that -

moddl per-

camm.e'umy

SIGNIFICANCE STATEMENTS: This study aims to imprave the long-mnge probabilistic forscasting of summer-
time near-surface by well-known key
ot e oo e e s v S e

seores of the pro-
posed models (averall HSS = 0:3,0.39) for the case study site of Sauth Koreaam hu)lclth-l the madel with predeter-

‘mined predictors (averall HSS =0.19). We ko find that the mechanisms of the abjectively selecied prediciors can be
thei

KEYWORDS: Tempe: Climste prediction;

ng; Machine learning; Bayesian methods

1. Introduction

“The importance of long-nge farecasts is growing since ch-
mate extremes occur more frequently than the preindustrial
perind dus to the impacts o cimate change (IPCC 2012). Whie
encrgy, water rsources, and agriculture (Kumar 2010; Sillmann
et . 2017), the changing dimate and more frequent clmate
extremes hinder the success of long-range forcesets unless we
constantly update our understanding of the atmospheric and
‘accanic physical mechanisms (ilmann ct al 2017).

‘The real-world representatians of dynamical general dircu-
lation modkls (GCMs) have been cvolved. and forccast skills
for global key players, such as EI Nino-Southern Oscillation
(Eusa. have been much improved (e, Tang ct al. 2015

a1, 2005). The
muﬂg\snwe.lﬁ promising. However, there & stil much scope

 Denotes content that s immediately available upon publica-
fion = apen acoess

in obtaining great skills, cspecially for cxtratropical regions
(eg., Genthon and Armengaud 1995; Barmston et al. 1994;
Ray et al. 2021). Global climate models are complex, requir-
ing enormous computing power. Numerous statistical models
and statisticaldynamical hybrid models have been devel-
oped, keeping pace with the persstent development of
dynamical models for long-range forecasting to complement
the dynamical-only models (e.g. Schepen et al 2012; Rajee-
vam et al. 2007; van Oldenborgh et al. 2005; Badr et al 2014).

i long-range
forccasts in South Korca and used along with dynamical cimate
models by the Korea Metcombogical Adminkiraion (KMA
2018). Key
heen derived
itics of South Korea. Statistical models have been developed
‘mainly wing multiple lincar regressions (MLR) (KMA 2018),
and deterministic forecasts are produced based on these statisti-
cal modkls foeusing only on South Korea for each month of
interest. The models are. relatively simple to-use, do not rquire

" ; jysk

periods (KMA 2018). The modcls arc updated regulaty for
operational purpascs; regression cocfidents of MLR models ars

3 Rixe, ipecdLorg
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For informaton reganting rewe af s content and geners] copyrgit iformation, st the AMS Cepyright

Amerscan Meteoralagical Saciety.
Poiicy (sarw. s . cxgPUTS R cermes).
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