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Abstract This paper summarized the research papers on weather extremes that occurred in the
Republic of Korea, which were published in the domestic and foreign journals during 1963~2022.
Weather extreme is defined as a weather phenomenon that causes serious casualty and property loss;
here, it includes typhoon, heavy rain, drought, heat wave, cold surge, heavy snow, and strong gust.
Based on the 2011~2020 statistics in Korea, above 80% of property loss due to all natural disasters
were caused by typhoons and heavy rainfalls. However, the impact of the other weather extremes
can be underestimated rather than we have actually experienced; the property loss caused by the
other extremes is hard to be quantitatively counted. Particularly, as global warming becomes seri-
ous, the influence of drought and heat wave has been increasing. The damages caused by cold
surges, heavy snow, and strong gust occurred over relatively local areas on short-term time scales
compared to other weather hazards. In particularly, strong gust accompanied with drought may
result in severe forest fires over mountainous regions. We hope that the present review paper may
remind us of the importance of weather extremes that directly affect our lives.
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oA girh. 2-HE o5 AN N Zopel] dFFE =
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k. AAI7174715H(World Meteorological Organization)
olX= A 7Y (tropical cyclone)S ™ FE(V,0)
o] A7le 71 A vl 7] TR gtk
A oA - (tropical depress1on Vipar <17m s7"), Dth
Z Z(tropical storm; 17m s <V, <25m s7), 23+
do = v(severe tropical storm; 25m s <V, <
33m s, ElE(typhoon; 33m s < V,.). 2HE &
Zupetel dRoM = dirFom Ay F5°] 17m
s ool AulA RS BF glFelE A g o
Z1ol M= SElvtetel dRolA dukHo R Abgale=
gE M A A 58 BT EFsE 399
HLﬂ)—O— Ag-3hT),

2 FollA sk o8 ARV %‘)ﬂ
7?%} ?_L AW AL HEE ol AR
A7A] h=71748k3] oA S8t shEX| Tt |
Hol de =& s 71 Aok £ g3
9= Ao E3et =EvkA] 2@ 9 | o
ol g Zlojth. B g3|go] Fagt A W&
S AR AEsh] of# YA, AA7IM = 8 83 gt
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o 19 rLr

B
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o WE 10 ofd

= 4% =

AATE AdERE 1990 ofl oA HA] 7]
= 83 HF T4 AR A 9, FJd S5
242 9% A7t 57] ASHATHSuh ol
, 1992; Ha et al., 1997). &J2] BjZF AFor &A=
7NEHOE GEEe I A X E A 5e)7]
’F 41 E](Regional Specialized Meteorological Center,
RSMC)®| HiF WZEEY 2gd g 2 4=
1990t H-E] o] F0 =] 7] "] 2l (Kwon, 1998).
2000t = SRS 283 HFe T4 HA,
A F5, ANFENA Xéﬂ% =] fk AT
7} 23] —rﬁgﬂﬁiitﬁ (Ahn et al., 2002; Park et al.,
2003; Won et al., 2008), S-ATeld oA el Wl
EY A5 Ailsle = b 718 dsEHE ﬁi
A E](Joint Typhoon Warning Center, JTWC)S] A5}

RSMC W|ZEEY z159] Hlw H7IE F3t HXE
EY zge] AlFgAel tist 4= 2 &E Y th(Kwon

et al, 2006). 2010 thell= 71 olA sk A
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i B A B S

ot 4S8 83 BT B 71 NS A A+
7} <385 7] A12Feled o (Kwon, 2012; Lee and Kwon,
2015), olol= FgaFHAs7A] ASAES] HF A
Jole] Egof et A37F Y= 7%= S THMoon
et al., 2010). 2020t EoiX % o 33 Bl F &
A& 9gh why, o8 WEEEY A5 7 Hjw 2 A
Fx B, oloix TG HAIIA Ats &8 59
ZHA A& A7t =L JTH(Bae et al., 2022;
Kim et al., 2022; Kim and Moon, 2022). ©]&{3} =
He FHHOE HFo ©W] 2 A7) dF FI=
g, HE 7] e WAYUS] Bt ols) &F
b 5ol 7148 Aol

S, YRR, Feluats o #ASAET} ofd
ATAAEETH HES HASH] S d7= 219
EAtHLee et al., 2011; Kim H. et al., 2021). 7] &%
PolA B3-S Ex7] e g 83 F2a
ol FA3l= ATAQ 7ol Hash|, o|& Al
AR HEe AFE TS T AR AE
g go] 2 BALE A gelsta, Hrtstr] gk A
ojtt. ol FTHAHLEE VIFRYY HF B Y
gl 71T = Ag Flolth
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22 B & &7| o, EfE 2isto| 0]3
@] o Zof &3 A HA =E-L 19653
e, ket ¢l

T B o)F 2 AWYE SAFLE S35}
22} 3 AT HCook, 1965). 1990 tholl= B
7] d&4 S A FAREH SARIES 88

gk A7t W s o] FaEY] AlAeth TAIRY
< 7154 Q4 (climatology) 2+ A4 (persistence) 2
&F5 I#¥$ CLIPER BEE 283 Ad77F 5 ©]
FAtH(Yoon and Park, 1990; Kwon, 1991; Kwon and
Lee, 1993). A RYS 283 AFoM = WAL, =
EFIIYH 52
AZRY O] & T& 3 FAEIY HEAZ &
5 9% =85 3 o] Fo X thKim and Yoon,
1992; Kim and Yoon, 1994; Song et al., 1997; Moon
et al., 1998). 2000~2010= ©]5AZH(moving nest),
e AT I, 77 HHE, AR BAAY 719
o] A& T FARYY HF A58 N AF7F o
SJHTHKim et al., 2007; Park and Kim, 2010; Cheong
et al., 2011; Jun et al,, 2015). 20103tH°|= THORPEX-
Pacific Asian Regional Campaign (T-PARC)9] =&
o A5E &3 HE A8 P A9 A
Y E A cH(Park et al., 2008; Kim et al., 2010a, b).
@474 S ZRdM = TGRS A5 HaE 58
oS4 ol FE ol FATH A S SAHS
71l NS S35 A5 Fdol FE ol T3 o
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T
5

t"—}ZO\_.

2= [ @)
Fot - 2499 - A

2Fsd 225

o

Fio A3t FARYS 7Nte g2 ZYE A Th(Lee
et al., 2007; Choi et al., 2009; Ho et al., 2009). %7]
ol sl TA AR 278 o] AfE
A, 20109 ©o]F FA-9% slolHY= RYE &
453 JTHChoi et al,, 2014; Jin et al., 2014). °]&=
7] S gS d3t RP S RHE /ALY, FARY

T = A H(Kim and Kwon, 2007).
A7) o2 P4 slolw BE A
A gt i@ olalE G717 98 wdE

skl AHA T, EFel o
Z1Ho 2 HZF Uk o=
g Atk 19909 E =% 7]

g3 olF, &%, o B okt Aot ol F
o} tH(Yoon and Lee, 1990; Pack and Baek, 1999).
B35 dEe glo] Fagt g Jazg SHe
Al f5a I 3 AFE v o] Fol M tH(Lee et
al., 2006; Jeong et al., 2013; Moon et al., 2016).
20000 o] AA| tir] 27 SelA EFe] e
AL AvRe A7 FRET Ao (Kwon et
al, 2010; Kim et al, 2013), &t} 7|8t &3
ATE 282 JAtHKwon and Kim, 2005; Lee et
al., 2008).
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. 20083 201100l Al
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and Rhyu, 2008; Moon and Choi, 2011), ©}&7}#]
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1992; Park and Moon, 1995; Sohn et al., 1998; Choi
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S THOZ o|FoF dtx I HIF BAg=E ¥
T2 EBg XY AFT HFo 752 54 o
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HFe] Ad 2 A7IHEEE 2dshks mAYS
e ATE FE3] T AL QU 32 22 El-Nino
Southern Oscillation (ENSO), Artic Oscillation (AO),
Pacific Japan pattern (PJ), Pacific Decadal Oscillation
(PDO) & TFEH 71§A]pete] ste Bl X ¥
& HIFgsTe] #AY £4o] o]Fo X th(Kang et
al., 1995; Choi and Kim, 2010; Choi et al., 2011; Ho
and Kim, 2011; Choi et al.,, 2019). =2 £]¢] EJWE L
9] ¥ 99 A=, 45 7HEe #-EAd S o
gk AT T sHAl o] FAHHTHChoi et al., 2008;
Choi and Kang, 2008). o|2]gt A5 T o=
HE &5 Ad A% 4 v 33 &F 45 3
T e 719 4 g Aolth

3. HEST

N THFgRE Wyl 7|E

T4 73 60mm ©)F Z& 122]7F 73
110 mm ©)fo|th 394RE 72+7F 90 mme}
o= A=t JFsge oo A2 5
A Ao E|Aqt, AFALE ue}

0mm & 50 mm7} AFEE7 =
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w =

= >

ASZTSE 62004 99 Aol AFHOoR
A7, SUAZY, BAAM, =4 =
b 9102 ¥yl (Park et al., 2021b,

3t ol 9ol s E7F GA Aol B XY &I
z71¢] 9% F93tHHong and Lee, 2009).
1Qle] thgt vk, A5 s 9w AHEE 7
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e 5359 S92 URAS B 3847
T o o) zEti €A th(Lee et al,
1998). & =8ke] Y3 W7|= gt (Seo et al.,
2012; Park et al., 2021c). Wt T A5 95
olglat7] M= thFet #Re] 7] 53 dS
2H8- B4 Fhofsjof $th(Shin and Lee, 2005).

31 HESRY S 54

Lee and Kim (2007)2 #leolt 94 £4& &
FITE 2T FAE UFAL FHE 471K
Faldth AEE Y, uF W=y, 2F
a8 FEATEE] 2ot FHE dFAE
Z LI E (meso-a-scale) FFE A7 2 )
71%(cold poo)Z ZZ|3}EHA FAIZF FA =7 =
TH(Shin and Lee, 2015; Jeong et al., 2016).

Jo et al. (2020)2 A|ZFE 30 mm ©]°39] =X
T AHEE FHY, 9RY, 193z BRI

N
f

:014:2
IHEE&

o

&, o

r% o

Sh=t7)1248ks oy 7] #3349 23 (2023)

$7F 27 el JYshe 8Y RolE FE=
27 RIEFE HolH, sk olA= of7ko|
sk W Y& A GoA = ghte] 245 Ay,
= IHE 3244 JFEF A E-SHTE <8
FHEO= 24 549 93 gs A we
= AL ougith

Hong (2004)= V=] 599 &2 e J
T= AR FHA T2E 7RIt A H 3

E3] tF{7H8-3A ol X (Convective Available
Potential Energy, CAPE)’} 4] ¢22 73=Z3t}. Kim
et al. (2009)= NI E FeAE A5 4S9,
Arkd $9-= CAPE HU= ZZX|<5(Storm Relative
Helicity, SRH)e} & 3 JAE 7Kk A S
FRlgith. 32 CAPES} SRHe % €4 £%F
A A BH S Wrlete AFER TR &%
Balo] BFlsA &4Ech SRHY A T84
2 QA7 @ AARL o3 JFot o F=
2 ZtHKim et al., 2012; Jung et al., 2015). 37|t
7Pz FASsrt 2T A, o] 5
7] 402 Q8 CAPES] ¥&o] 238 AXIth(Jung
et al., 2015).

ol

32 HEsRe AR 5§
Hong (2004)= 3te JF39+= w5 S5 F
FTo9 g s vie F89 =
THARJ 7] 25 /R Ry 53]

TS AxYr olet e B F

€} e HFs e v 2 77 3
GE(warm cloud)ol] 28] 2 A 3FcH(Sohn et
al, 2013). €3 o2 B g=+E(cold cloud)®ll
o3 A5+ AA JF3559 30% F= vl =
A ¢F=th(Song et al., 2019).

Lee et al. (1998)= 7| HTEe AH £4& F
sk T2 AFE 1980~19909 FF35- AlelE
of A&t} FHATY B4 FARIAHS Fal,
e J5E9= 33 T =8l AuES AlA}
gt et SIAES ug 54E oF
o] £Z717F BEQ e Az ¥71E T £H3)
= AYe] dAg. 53] SSAE AHF7E 4SA
E 79 FEoA AT wf FF7] FHo] T

rlo fe fo

<l ol AFTAE Yol TAsk= ojxfeet
o2 HAHET) Lee et al. (2008a)= Sawyer-Eliassen
WA AS B4t o|xkedke] EAE ERlEkaL vt
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U= A& = t(Lee et al., 2008b).
Park et al. 2021a)= JFET Al T &332 7
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}%Oi 8%2 99 2 JF359=
Fo =z FEIT) Rha et al (2005) a&zq OAT

59 A5 A AgP ez et
. A Park et al. (2021b)= AV ZRAFAEE o]
B AdHos JEos 2 Al T8 23
EAQS TR SW g VEe R FEE
1 7] FEl= ks 5&of wdst A A
l%.ﬂr EE1E G 719 Ate] st 57 FEo=E
Ag JF3f, sF=olA EdaA X olF
d A7l o JFog, FHEYE 1Y /PR
“‘éff& % TE A7l o IS5, dE
71 3 A}OMW Wgslhe Tk

EUSIQME]'.

0]

1o oo 32 X
:.é_ﬂmlo[

.

|_o
oiN gt
-
rE
_‘?_

E%L Tl APEE Holx
At} Kim et al (2020y> 2010~2019'd 53t A S
17V 7392 50 mm o)A AE5 ¢ WA Hie=
7 1973~2009 & AT AR Sl ¥l oF 1.5
v S7HS-S Bk Al wEbe A 6.4u)
ol JFEF NErt F7FsIE it o] A
HI7HA] olojA AL k. g HA AutE 7|5H
20209 o4&, 12417 A9 110mm o2 JF=
= 15 ey AT Park et al., 2021¢c). 28]
20221 8Yell= Aol AZFE 141 mme] HE5-5-7}
A7) = flth(Lee, 2022).
Kim et al. (2018) x]°ﬂ7]§— A]
T2dstE Qe e JFS5- AEst NEs
A&EH o7 F7HE Flolgtar 11’8}925}. ol FTH
Al ARIETH= tiFEQP o] ZsteHAl WA

o

S~

ox
0%
o N

Jol Yol 4 L2t
A SI3E 7 0k Al
WA ot
Zde] AF 9
i F7klA 2
0,000%°] = B AMgAE A
FAYA1Z1 b} Q) th(Kosatsky, 2005). $-2]
T, 19943 FAo= Qls) APEA7E 3,300
A dbgEl o7 7]i-‘:»]37_ ATHMin et al.,
2020). kel B ZH Al E FolA 71738
How Mg LUBN A% 2 W F FPO
2 7155 AllE 20189 FHOE 500 o]
22 A3t 2 vb QAth(Park et al., 2019; Min
et al., 2020).

Zdol ek Bole F7PER, 7|WER Afolsto
0]]1 ;{-xﬂx% o7 BEon:= 7]7~o] 5] 01,]. OE]HI-;G oz

7120 o] AA 7] (threshold temperature)S @

S B A% ol RAHE B S00R A
o] ¥l th(Rohini et al.,, 2016). -2luzt 717432 75,
33°C o)<l Harz|2o] ol ol A&HE 4t &
Ho g ottt

Zge AU s} ks U TR
713N E T 7P FEEE S FAE Kelal sl
715 3slol] #3sl HH7F F A (Intergovernmental Panel
on Climate Change, IPCC)= A AAIHLZE &Y
WA N7 Srkete] a7 SEHHL Yl B
st glom Yrre] ngr)susl A e sen
3 AFEel g% FEEslE AdS Bagk b ok
(Rohni et al., 2016; Luo and Lau, 2017; IPCC, 2021).
e e AFEIAE AT Felvel 9 0
A ot W7 S7kekaL ol BAlE A flrk(Lee
and Lee, 2016; Yeh et al., 2018).
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A |

9,

41 siets

/ﬂl?ﬂZq Oi ‘3%8 d—‘HP
dgiel BEA0S ol BE A5 A15ksel 8
Z e B2y Ay 4¥3 ddo] 9
&4 Ak(Park and Schubert, 1997; Black et al.,
2004; Nakamura and Fukamachi, 2004). Park and
Schubert (1997)= $-2lvtet JAPE 713 493 =&
o] Aol TP 19943 AFH £ 717 B4
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sto] oS EME 9] 7Hdel wet 2 sk
Soprlol Ee] BAS AA| e
= J&E ot Fokrlol Al 7152 FAH3 7t

AN = JFS BTk HHE 4S5 5]
AL o]F F& AFE 93 Ftw AFH
< Adste Fo AYUSTLE A =HAo
(Yeh et al., 2018; Min et al., 2020). £3] 3ol
A sk %?.?94 35, ElHﬂE 3T 719 HEH
& 71k A<l HH 2ok Bwrt Qo Al7)et
A&7 ARt T8 9922 AEEUTHLee
and Lee, 2016; Yoon et al 2018).

2ol FYE A AT AHES T B
He AGoA d e F9S A&, TS ‘;l
A Aol|A] 7I1sh= dAGH A FFE e
o7 WA rk(Yoon et al, 2018). Yeo et

S ypa JIJ rSL'

(2019)2 FMIEE XT3 Foprop A HofA Al E}
© T9s A4 EuiMST BB G Y]
G5 A4 A2 v dom, o]Z QIg A% X
7] =3 WEo] Aol dASE HHS st
Shite &

e EAATZIAL e BQl vk QT Lee
© 2016 WA Zoaly BAS EOH

=

ARIRE $4do) e

[\
(e}
—_

A 3o A o 8ol
2005; Kim et al., 2022).

A7 WAUZ Hel A2 29 A7
| o3 ggse ool Hug) Ago] IuE HY

?_IE]I’_ E]-(Kosatsky,

of

o g FEAY S Yok AFAAE AND ot
91T} Min et al. 2019y gHilwo]A] 7}0}71] LAY 5}
AW 199413, 20139, 223 20169 A Aol

Hste] E3

Ax o] AT &

2 MAYSS 24 } 3, 378
2] o 42| (moist static energy)
A7) 717F Zor 171 A

EJQ,ON
ﬂ',

T Rl =) =
Qo] 7ol o3 BUSe Wiol EAL ST -

£

SK(Seo et al., 2020), ?}‘ﬂ'd_ Az s =
Ml %24 (Ham and Na, 2017) 5°] it =

ZA 7= AGAQ] 8Qlo 7 A&EH v k.

Wﬂr ol FA7MA] it 9 FHFE A4S
AT Gds] FEo] HH] B uﬂﬂ
Jg weflov emtee] B33k 2 g
T T PEEE HolojA AQERE %01
olgat7]ell= SHAIZE o] o=
Al A7F Qs

o> uR

o2 Lo r_Et
o Jlm

A o,
of o

339 23 (2023)

g olsyd & UIEHAIL}EI AT
Hl:ﬂ-ts‘]— A4 rHES g8

= = O

At} Kim et al. (2019)

& At stael A i f‘i EH 7=k 23 A+
& wdel WRF«] AAE B = 71]Zq A S S
A A3, ke Aol ‘:'e“@ = Aol il

Frolgh o] AE o SA4o] grE F UeS gl
gk b} ATl Heo et al. (2019)2 71439 € 1Y

9l Glosease] & AddS AL ALY AEE
293 vlw A5 23} 15D F A7lne) 9l
of frelgt =9 d3Ade Q’Ho]—j’_ oS 3lols}
gith. Shin et al. (2018)& RCP 4.59 RCP 8.5 AJu}
2] sellA %"é% AEA Aelstar AlZE Aol w
o ske Yo wie 2AHS W, 99 7
=, s, z]# 172l 27}1,2.43 shelsg o,

Aol ek vt S dEo] IAFHL 3
Oup thiE A B SHolM XgEe] gt o

By H2, g o371 $ Ade] fFl &t =
A1 7S] o T~ AR AR
A S o] YEES 8% AR R
(Extended-Medium Range Forecast) =Holx o] £

o4 Fre G0z s s daller & 3
A= ol 3l

=
=
APJAS% Zg3t 9] SCI k&R0l E3HE o] &
o vla FugkEAl tr|Ade FHoE Q1 <l
w7t ARl wet A 7X7F e FE IF
A (impact study)E°] F2 ZH=o] St} Kim et
al. (2006yS 19923 20043 744 -2ue} 671
TA19 7R S dAMEA AR E B4 sk o5 E
Zdo] ApLEY FRlE IS B4 b Jdon,
Kim et al. (2009)> & AT+E Sl 1991d5H
2005714 15 Bt A1, 1A, oA, 25, o,
TAF 5 oot TA1e] AR} 7R R E o] &5t
o 7} EA]% TR 7|$ESEE wAE & A,
HRA AN FE AQor Z4ys FRie] HH
gk FHop o] AXth= A& gRlstirh

H w4 FHode AF3A s vdols E4718E
5235 AFE0] EUE T Ut Jung et al. (2020)
2012614 201683 71A] -gutetel] LAY gh £ Al
2 TALCE F& A HAE wlold S B FY

o] thokst AL -AAA Pk Hrpsk up gt z‘;l._‘zj,

Y7L QX Lew srEd R |y T,
A7 gl 1w 2 Y A 2H



S8 AT AR oA ek - NS AAE A

FAEL PO A2H AeH B WES  olE AF WAe) 2t AW wAE G =
B0 Sl A4S EAAg A8Ausl L sle] £ 68 F shasie 2022dol A
SAHS Bt glo] FPol U ABES A ¥ AR 5, ABEAFERZ 220k Ak )

@ﬂEﬂ = Xﬂﬁla 7‘-?01 W7EL lth(Kang et ol Adaglo] 7ol AlEElE Aol Bt oH T d
al., 2020). AE wkdste] A=717383)7F FHE o= Tl
el A TFed FAle] A77F SR EATHEFig. 1). L

5.7t & Ads ] Aelstarst gt

TGS HESL ARE 7P EEVA AEd 5.1 7kF Aol Al

AdAN 7L FHRoleh, Tr) A7PIA ANAAE, RS d7), AR 9 s DR SEagst
3 e ggel TARIME, 439 a4l dstl B wERtE 544S A, oz s e 3
HE 71Eol S el ZALEATANE A S5 Tl Ref, 2N
RS AR Sol(@h, 9ol Jlok $4, WAl 1 el R 2 WA, 5 4, e, Sel 47

< E3h7F 78 12,8009 7ol FAgTE "ol oE dojste A Al WEel tE 2

—

oS 2 BeA ok 20108 Bude @A HEE 409402 avselt, 56 448 7

7HA] R&E I = ofgte] B(YH AT )9 AIEa T EEL 625 HAY] dF /\]7]E ﬂ]ﬂs}
WG 1ES 2e 7t Ak el ZHEOl % 3 190495 A7 AR e B
A W ragel £ A FE JbEel EsaA ek 9om, Kal A% AdelE 2440
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Fig. 1. Word cloud for the titles of drought studies referred in this chapter (this plot is made by https://wordc.net).
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230 A@71 woke] At A5 FlEobi: HE,

FAE S

= e Al g ok <
3 7hEolvt of HHEE AR e A-d 2 o
HEAH S FASIATHMoon, 1977; Ho and Kang,
1988; Byun et al., 1992; Byun and Han, 1994; Jung
et al.,, 1999). o]o] =F2ollA 7Rty AF71 SR (general
circulation model, GCM)S =Y3st2 g4 A
Fejste] gEvet e wsle) ol met 44
Az374S EA5F9tHKang et al., 1987; Oh et al.,
1994; Oh, 1996; Oh et al.,, 1998; Ha and Moon, 2000).
gelfelel Folrlol Aol Aol Az B 7}
S do7)s g7 g #3 A7 s v FaE o
(Lee, 1989; Chun and Park, 1990; Byun et al., 1992;
Byun, 1996; Oh et al., 1997; Kim et al., 2000), 33
7hHeel A 712HE Bele 45 ATt olF A=
4l ASS 7]xko] FH AT

52 78 ool W

z2719] 59 d+= 7HES €A 43 ©13H5 mm
T 2mm)e] AaFe] d&EHE 7oz o3
TH(Huschke, 1959; Streila, 1983; Byun, 1991). ZL&{1}
olglgt AEFA HolE FIAME /s XS B
g5t Al g7 BAE setste Wl @A7F ot o
£ B0, I FA oo Aol dA&HHoR
A= rete Fdx| ol Hlal] 2 gho] dx|s| A 4
gt 7HEo] A = St rhEe HIAEHA &
e AYgH oz Hrishr] Qe F3] B2 THE
A7) o, vl=tol A 7l Palmer Drought
Severity Index (PDSI; Palmer, 1965), Standardized
Precipitation Index (SPI; McKee et al., 1993) 52 7|
& 7k Ag7E A oltk. 18y, PDSISH SPI
= TAE A ZHE 2R B o @99
7H WsE F4E £ gle 59 e 7R
=dl, o]& 3143 Effective Drought Index (EDI;
Byun and Wilhite, 1999)7} 7jtso] & F2-8 Wk
THDeo et al., 2017; Kamruzzaman et al., 2019; Malik
et al., 2021). #<*ol|+= Standardized Precipitation-
Evapotranspiration Index (SPEI; Vicente-Serrano et al.,
2010)2] ol AA| FitEe] HES Aet 7HE
A9l Standardized Evapotranspiration Deficit Index
(SEDI; Kim and Rhee, 2016)% 7H2=o] AAH o=
gde] #8537 9 tH(Vicente-Serrano et al., 2018;
Alsafadi et al., 2022; Wang et al., 2022).

7t AFE Egste] vt At o
A ThEAde] AlFHE 548 AFHeR B
A AFES 7Hee] FEAdA A 9 B9l 2
A F718E /AL Je Aoz FAH ST Byun et

Z

=

Sh=t7)1248ks oy 7] #3349 23 (2023)

HEES, M, B, B, 24, AL BHoE

al., 2008; Kim and Byun, 2010; Park, 2017). 2.2 A}
U 2AYRAE 5o dAG 71EE S4S ThE
ANZNEH dAeE 1249 F71% 971 up do,
#Z Ag5e AE 719 BAE oS st
7= ot 37w b9 HSgk fET)
off 1A T3 dEAA BASE 7 AT

WU 54 BRI YOH, ol FopAlel A
9 Be BE9 9% B A% sh54ol =

=
(Min et al., 2003; Jun et al.,, 2008; Oh et al., 2014;
Park et al., 2020a). FZolE 715343} Alyg] 29} 71
& ATE FAO &8&ate] dntze] vy 7hE ¥
stE A% A7 = o R EHAT A7 S
e AFZ el A7 F4e] zole glont m
£ 7hgol @AlnY o Wwsln, dojAn, Zad
ZAow AdBzF o7 AWE T UArtkBoo et al., 2004;
Kim and Byun, 2009; Im et al., 2012; Park et al.,
2015; Choi et al., 2016; Park et al., 2020b; Kim et
al., 2021).

FEvEte] 7HEe digk A WAYES 6]
el g A7 FREAeH, FE ANEES
H T8 7Y 4 9 SRix AFolxe b 34
o ZEg 7IsHE 2AF 2 FEoMA o A9 =
Al 71esg wEe] os) 7hEo]l fEe FoR
H] M th(Lee et al., 2003; Kang and Byun, 2004; Lee
and Byun, 2009; Park et al., 2020a). ©]&{3F =% oj
71e8d WES TR AE7t RN Wstele
7] AR 719 A5 e Y werh BEY 10
d F7] 2% (Pacific Decadal Oscillation), ¥Yx &
1 2155 (El Nifio-Southern Oscillation), HE1%H ¥ 25
(North Pacific Oscillationy> $-2lUg+E g3t sof
Ao} A0l 7Ha-& dod)= 7S A=
Aoz d#EA JrHByun et al., 2001; Oh et al., 2003;
Lee and Byun, 2009; Choi et al., 2011; Park et al.,
2020a; Ham et al., 2022). W= 23 g4 <] A
EF W& (Park et al., 2010) ¥ £2% d/H(Kim and
Byun, 2006)°]4} 744 32 ®7(Song and Sohn,
2019)% 7HE HAe] f<leo] & & vk B3, 5
Mol frE AH9 sied = Ee g7l
Hstol] og 4AGHE Fall vkt 7hEel A
== o] 2/4E & UTHKim et al, 2005; Myung
et al, 2020). AlFolu} AI7HA ROl wie}t g-2uet
7R flo] HE a4yt gEtd 4 glon, w2
© o8 a]le] EHQ Z-gel oJsiA 7HEol F4
2 % AtHByun et al, 2001). = o], A% H
GFlM AEHE ezt BE A E st ete A
Bl gl =2 2o RelHG o] wddld
weh vt 53 7HEel WA 48 71
o] A= 4 th(Park et al., 2020a).
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Fig. 2. Daily time series of scEDI in the Seoul station and monthly time series of the level of the public interest in drought.
Blue, yellow, and red dashed lines indicate 0.5, —0.5, and —2.0 scEDI index, respectively (from Park et al., 2022).

53 7t& 7o 2#

ASAQ At e fdde, HZole
1A 7S 283 7k A7 Al S8st
3 . €& B0, 914 dolEE 7IRESE random
forest, boosted regression trees 52| 7|HS 83}
7heolv st dE EGTE F 715 ARk |
5 A A77F £ E AT et al, 2016; Park
et al,, 2018). F=3H, IEUl HAg-Fou 28w v o]
g B¢ yuolg el wgE 1Rel A8E FPEL
gR5la 2 AEE AP o7 24T 5 A HY
ok ole AAZA S THE Aol F xlde] 7
g AEAAE 7 S ThssHl dte 5
83 HeolHE At Hr] A9e e 3 3
< Al WEW, 7hEo] QITALS | FEFE HE

Washs A ABYlel 7 dEE gAe]r)
Zlo] WA oH, o] 7hzol tgh AL
7 AEE A AR 98 IAE 5=
ATHKam et al., 2019; Kim et al., 2019).
gollA] A 7hgol BARE 2013~174
A= AT HAR THo] 7HE

W, & 7HEAF7E 2.0 2HY o 22l
oxe] wAT whgo] AW, o] A A<
[e]

z olN
o
rr

rr N

2 0N Do
f-
o o
LR
Iv

et al., 2022).

20180l = 2] A9 39S FHOR 75l
717447418 (KMA-CNU Center for Drought long-range
Prediction Research, CDPR; http://www.droughtcenter.kr/)
7b ARl we elue @ ool Xl FhE
o tal Bs WEHee ATE & e Bdo] =
AT HZddl= Fokrlol X e ks 2 Evtst
Hdd 543 SARstl] g ANEFe] JFES
HEE st T B F5& WoktH(Zhang
et al,, 2020). =3}, CDPRE A 7te g $2uyel &
FrE] WEH v Ads AFstal o], 713

o] 27174 7HE R Al2H (https://hydro.kma.go.kr/)

I A HFdle] v94 7S BUEYE #d I
32 gt d 78t ok
6. 8t o}

gtal= FolAlol AL WAt 7FEe 47
oz sl Ha Ao 3] A=(Chen et al., 2004;
Jeong and Ho, 2005) 2A3te] FAeH A3 715,
a2 W2 S FRkst] ALE], AAH o= ut
gt Y 7K Stae ALEH v deeE 9
o] X|3xe] BA} Wzto] 7FetA doue FZ-AlHE
o} Aol X4 g 7|gfo] FEs] LIS o,
A% gl Auke} §A o] aviYte] HEEoE F
AsHA Eadshda] WAl TH(Takaya and Nakamura,
2005). gyt 7174- oAM= 10~49 Aol 7]29] &
Ak sp7to] vehd & sigd® A oste], 1 A
To wel FoHel ARE I3t A7HE tib]E)
AE FE3L Aot FoRrlo 57tnt M= oE g
o] JoJE AMESHAIT, St FolAlof AL B
o] dHRl YA AAE 3HE =, o
7l Zhang et al. (1997)0|A] g 2]gt ufe} o] B-F-A|
2o} Aol 2 ar7]gte]l EABIAL(FA 718 1,035
hPa oY, &9 etz &A), 5 FEFA A
o] B5F sl sokrlol Aox ] gA4% & 8t

7ol ViR we) gk wAagtha B,

6.1 SEIL2} gtot eigre| A|Zfn; Wet

$Fugt SAEL 1970 o] F BAZ o7 Flut
of gt ATE W3l Yth. =733 K| oA
A% & e Hz 3 A= Joung (197502
A, 1961978 19718704 -2ue} gkt 3AS &
AekaL, ol H=e] 67 FEFAoAM Yelhde 33,
719, 7129 WHalE AAFHoE ZASIALE o] F
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Kim and Joung (1980)2 -2y} gtu} vy o]xo
TE-sotAoL Aol Uehde e A9t g
FA4L& Bt 1980d ol = dhule] Ay A
of gk 54, Al Aol Wit A7t Ald o] Fo]
Aed, o] A7IFEHe AAFH R e
SotAlol 9 -Ejue} stut Aol tigh o] A
A7) AZREE SotAlol ghal wAie] AxAGS
O& 7Fd 58 wkel A7 Z+= Joung and Hitchman
(1982)0.2A St} Uy ol B FoZRE Al
o} Ago g FAE 4F Eo] S F
=S sk o] F dtut AFEe & YT vA
. Byun and Joung (1987)3} Park and Kim (1987)
T2 AEATE B fEive s Wi Aol nle]
Zs F2e] 7Isbee] FEREtHA elEe HES
FrEtAlol A S Uk R £3he] SHA
B} 2445 A™slath Lim (1994 ASH 5 o}
Ao} A ERS] WEo] dupA A S
AN SATE F3A] A gt Ul Al FolAl
of =3t wsle} f-TvEelM el et A9 seid
7go] Hrh ZpA|s] A=t Kim and Park (1987)
2 FEvE S YFol$ FolAlol Ao wA]H
=38 AT39 2, Ryoo and Kwon (2002), Yoo et
al. 2015y &t Y& Al SElvet 9 A LEAE
o] 71ghlR] & S B sl FAEE ANY
3 =] shite FHol| st stelol{E AsAA
AAQHoZ WS I Zog 7]o] TAFE A9
74at s A 201080 S0 iR &8
S FolAle} gtme] we HHS EFse o
7t AlE= I, Takaya and Nakamura (2005b), Park
et al. (2011, 2014) 5& Folro} dvts =A H2
Aot g BZEA Fxshs g3} A-EE o] A
2o} a7]|¢fe] weste] HEHos WA
Fejo} FElol tiE B st Bzl
Al glo} 27194S s 71N wdshs E27 ¥
B2 EF3lth Park et al. (2014)= 227 Fejo] 3
7} A% o el stubel wis| A=sb Aeia
AEA T Ao fEveted vAe o] TS 2
o= AL Btk

6.2 stute| WMo WES D|X|= 25 QAXE
shote] WAl A= Aol a7]9ke] AE W A
slo] W2 A2 Yehted, o] A ks 9
B 715elzte] Jeks Wt 4l vk Chang
and Lau (1980)= oF€dl MelH e tiF 534 A
FE NG s &Fho] soMof Bl IS
Fo] ghut AT HHo] S HZE AASIAE
il

Sh=t7)1248ks oy 7] #3349 23 (2023)

Chen et al. 2004)= dUxe} #HE A= G} 2
U ) A7) sokrlol A ghate] F7kF3h4A)
g fEshs WAUSEES AT 2000890 £
AMe Ay o] gat Bl FEFS v A= thF
gk QR AxtEd gk At Al GERtEd 23|
i) 235tk Thompson and Wallace (1998)]]
ofgl Exkt AA| 7|$HEAS 2dske AR &
=715 (Arctic Oscillation)e] €% +=4, Jeong and Ho
(2005)= 53] 855 25 59 % A7l Al
o} ar7lgte] AstE L FotAlof 719t B A ET} 7
slEn stalr) S715S BRI B8 Park et al. (2011)
< 9 E53%1F Al7le EE2F FEY ka2
o] RIMa| XA et Bt 743 date] g
FS AT Hethe Ag AT Jeong et al.
(2005)3 Park et al. (2010) 52 €Ul Madden-Julian
Oscillation (MJO)] Alo] wE 7)o A4
(teleconnection) & 2 213l AEY Aol MIO HHZ
Alo] XS w Foprjof A Aol ZFHgh shuke] whg
o] V1S B TE o] Blo% Jeong et al. (2006)
2 st} A F F-EE Aol S g T
SHE ASdollA Hslehe 8] US AXSHA
A =87 AEAEE AAEATE Park et al.
(2020)% E=F31E, MJO 59 9 1A} ghate] §
B, J=, A&7 o] gute] 546 dis €4 Al
AU R S 7131t S BHAih

6.3 =2 ¢i7SE: 53 siofel W & J|FHSt
of w2 st w3t

At 2ste)] wEl Folrlol A Yo FElg &
Wb I Ak e 7S REEL Q19
A 71FHEIR QlE) 21417] T Forrlof A HollA
B 229 Asd I3 A2 WY A & §
A ] g oldsta Atk sEAIRE 20001 SRt
olA 20108 274 Hat 259 Fsol=E B
slal Rk "o, 58] Folr|o} A|He] Fg gt}
o] wAjo] zrolx|&= o] AJgo] A3 th(Woo
et al,, 2012). o] st St Stupe] Frbol| digh AU
of tial gyl AEREL 5= FHe F43 7]
SHSIE AAste] AMAAQ] F5S WLYTE Kim
et al. 2014y 5= 9] Aol AHE E5 45
A 9% (polar vortex)] °F3}E, Kug et al. (2015)=
IR Fo) A% Kara-Barents 312 &% Z77} &
grjol AT AHoX HFEOR A FsEE
fFE3te] FofAote] ghat IS FEFS AAE
vl At} H2 Park et al. (2017)3 Heo et al. (2018)
2 71593t Alge] oA 9 ghate] mlE wWslE A
Tt e, g 71sndoe] n shal wAye] 7+
AE JF3laL oL} ol THA e A2 W



S48 - e - g A
shok o)zt glo] ole] tha #7149l A7t e
st}
7.2 4o
Aed ok do] el L FRA R nEAol

Holuh 2P Ft FAEM FH Ao Fard 9
< T Wk oy} B Hldele 2kEe] o)
A sh= THAL 7152 SFh(Murakami et
al,, 2003). B8k, Ake}R| ZHde HAb Fab Eou
A 2X25 TV BN & A4S
AAPs7 1= gt SRR o] FSE ALY o= H
v deAErler 22 A e dEle A9l
Ao FRoly FFAEA A3 A T
et ol e AAE A3 F| ol

& F4L HaEoY v~ Ty Tog QY
2 it g s s7|= st} SRR P = <l
gt 7P & Fsle FRY =2 wFo] 11X
ol 2S5 Q) s Tk A
T =7 u¥= Aol7|(transition period)ll
deHEr1 ek 22

o~ X

<

o B

]
e F3do] WAEhH, =
=z gefe oy FEirt g 5 71wl
old] et FAS RE FAE 2 FHL]

71 2 AT g

U] 7 AYPATES AR A3 ) =7
L 479, F2] =EL Ho g FANE o, FAE
2 BRI A3 e F2E FEEY A7G2%)9t
AP a7} AF(19%)7F Auke 2pA| gk wkdo) =te] A
TES FE IFIHEE v a3hd o3 A
AF7F 46%E A FALH, 2 Tty FAl= =E4%
AFAh AWM E th&s] 201497H =44 A
T7F GEAAE THOE AAEHAIL(Seo et al., 2015),
20179 % E = ZaE w24 e =Ee F
Zol Fajo] AZEATHKim et al., 2018). <]
APATE Al wet £/, sdle
2 29 AFG4%)F dorE 2o, 59
o] Ae #F AFE3%F BIY AT8%)ETt
otk 20109 o] F2 JEAY Hd ASFAIL &
W AHA Y= ASATTL 28% AE=E S

o 2
Ae %% 9

A7 7 A7 s AelsiAd et
3 A% AEE AvlElor a7lstel el |
HOoR Aedshke 2Awcdle T2 I Al 4
o] RIwrsiA|vh, 2~-39 9] ZAEA = FEA Al 4

P
-y
>

o
N
bl
i3

=
A3l 7AAgko] AYrhNam et al, 2014). &
™
A

. t_ljl—%]—-‘al- .

b

NS AT A5 233

(e}

=

ke Agko] QItKKim B. et al., 2021). FEAY

e T2 AL HAVE AUHA FsiE Al
Faslgte] gk PES Ak olB4 A471¢s
Z&EAA Fadel BEolA S5F AL vt
Y= 21NN 2 TS Ethk(Seo and Jhun,
1991; Park et al., 2009; Lee et al., 2012).

SN

7.2 HEEQ

TAHCRE d AFE AT
THHCE fNT 2
2ol Ao FHEH
719 A] AAAEE Bt it S Aoty A
HH A7 ARl tigk 2] mdy A7t o
Fo]2lth(Lee and Park, 1996; Lee and Lee, 2003; Kim
and Kwon, 2005). < 2018d0= HA $ALHY
717k AFste] AEs TS 9 <A (International
Collaborative Experiment for Pyeongchang Olympic
and Paralympics: ICE-POP)S 53l AtetA| ¥ 7
A AR 2 54 A7(Gehring et al., 2020), AFeFA] S
oA Alofeh dF7E A JAbel miAE FF AT
(Kim K. et al., 2021) 5°] 3% v} ot

53] Sl AdA+e A A=rt ek 9t
A BAshs FdEAGAA st FH =AU
FEAGLE Salek mEus Askal o] 7
17d&gol SE 5ol Yehes Aol 3t thre]
g ATERE st FEE TR ApiE Ee
e AHEES dR A eE A & FHel 3
ARk, S A o] gk A AFa A FEHA
A Hol T8 AAFol g e Brp A o He]
ojefgol & Ao 44 AUrkKim B. et al., 2021).
ol ZHolM A FEAY A olFlE FHow
FEAGAM = 2014~2019971A] 73 A2 Aol &
717k2] thAd = )2 (Experiment on Snow Storms
At Yeongdong: ESSAY)o] 3= ko) st A4
(FedFcta)olr g et #5e S3 7l
o] ARl EAE FE EA8I7] W2l I
Q1 o} A&HQl W3lE olsfiste Hddl= &
A7F AATHSeo et al., 2015; Ko et al., 2016; Kim
et al, 2018). o|& Hehsta FHdAFS Fuwg Al
S7HA SAS flal 20199 R ALA BN
2 2~49) ZAALIEA, F971HE, A4
Al Fedske AHDE

N
[o

==

o.
it

5 YA7EEE A o] Y=L JTH(Kim B.
et al., 2021)

kel M 7bg Thsh] ATk 29 F9 9%
A gAe Nedos e 7k aiEd
e FHEIEA A dFE o8 AETFE
o] &gt o] BF Z& BFF I I UE
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© 2 YA 7o) BAsti(Seo and Jhun, 1991;
Lee and Lee, 1994; Lee et al., 2012). ©|& =ujjollA]
= &8 a3t SR (Nam et al., 2014), =+<] o]
Ae v= LU FH 9E5E FoE Ay, FES
EEHo|A 37, 182 FHY UE 37 FH T
AA F=2 thd dide] HIEIL Qo] Tazety
FE2t}H(Kindap, 2010; Alcott and Steenburgh, 2013;
Veals and Steenburgh, 2015; Kristovich et al., 2017;
2018). BFAI T AN S a3 o] 7 7
SHAl EA S A 9Le ulz FuElet Fsfo] <o
3 e B EAHF X9 o|t)(Steenburgh and Nakai,
2020).

7 GEAge] dFAA w3l gl o FA
o] 542 3% 2-3km o|HolA HF = E5F
I I frYdEE IR lste] Faf el tiRERt
Aol oJgt wrEo] FAHEH, o W 3% I
Yo st AAZT F5 flolle Ad JdTel 9
AEE 7o) A7) WE(Kim et al., 2018), T34+

o FEeH ol ofal] A g lT‘:rL%% Pyt ow

A
734717y 2] 850 hPa H+ 2=+ 263.5Ko|
, B 8712850 hPa 2=9} s|lFH2E 2lo])=
A ] gl ot 73 wAe A
Zolg L & 4 UAth(Nam et al., 2014).
B HAEHE B Wt o e
. kmol , 2.0~2.5 km 2|4 FHRIFke] YEL
. Xd‘%‘j%oi gEx ] AgAel 7 Ao
2 =A WA B3lal 2~3 km oujl] =3t
gko] ATH(Kim et al, 2018; Kim B. et al,
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VY, ek A, g SaleR
2 AFAQ a1l oJa] 7]g AelA =
AL r= _%%(24%)011 g ib B g7t &
A== A4 (Cold Air Damming: CAD)°] A= A

al=t], o] Alule] £ o7 B nigdo] Ak} 3
B AE oz Fgol ulrlo] BuA Ao
o ke 3717k WAkdel F2 5l Ao|chDunn,
1987; Bell and Bosart, 1988). CAD= A<3 734 ¢
AFe]l A (phase)S WHIAIZ = 9lom, ﬂau;ﬂ/ﬂﬁ
Bt A AAE M 5 Sle Zlem By
=32 Ack(Stark et al., 2013). FWHNHE Lee and Kim
(2008)#+ Lee and Xue (2013)= FXR2Z S o
T ARG rIFHoRE e Ad FY RS
HE2 A v AT GLZE FSo] FFThe] F
A2 FARDS 83 Ao 23 Kim M.
et al. 2021y 74 R} gl 7|7kl eutel 5
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goll M=rA gt Aoy FAE AHIZE vk
F JLS AANEAE. Kim H. et al. (2021) 74
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