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Projections of cultivation area for summer Kimchi cabbage in South Korea under
different global warming levels
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ABSTRACT

Climate change affects regional climate patterns, directly impacting agriculture. Therefore, traditional cultivation areas may
become less suitable for crop growth. This study investigates the changes in the cultivation areas of summer Kimchi cabbage
in South Korea under global warming levels (GWLs) using high-resolution (1 km) simulations. The cultivation areas of
summer Kimchi cabbage have been classified into three categories (suitable, possible, and unsuitable) based on climate indices
(growth and heading temperatures). Analysis of present-day (2000 - 2019) data confirms that growth temperature is a key
factor in determining suitability for summer Kimchi cabbage cultivation. The estimated suitable and possible areas for summer
Kimchi cabbage in South Korea represent approximately 11.5% and 26.2% of present-day land area, respectively. The suitable
(possible) area of cultivation decreases by approximately 46.9%(39.8%) and 70.7%(57.2%), respectively, under the 1.5°C and
2.0°C GWL compared to present-day. The result of this analysis indicates that suitable cultivation areas are more sensitive
to the impacts of global warming than possible areas. Also, both suitable and possible cultivation areas are projected to
decrease most significantly under the 2.0°C GWL. This means that limiting GWL to 2.0°C could be helpful for maintenance
of continuous cultivation areas compared to other GWLs. Our findings will help support adaptation strategies for sustainable
agriculture.
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A, FHA 5 OFT ZofollA FFe & AR A4
B 7Fus goT Bsh o Be Lo WA A
Zo|th(Copernicus Climate Change Service and World
Meteorological Organization, 2025; IPCC, 2023; WMO,
2025).

KMA (2021, p. 18)°]] w=Z™, At 109¥7H1912 ~
2020) SHEO] ABH7|-22 0.2T/decade 2 L=
3] AF&skal 9T} Kim et al. (2023¢)S ABF7]20] &
(2000 ~ 2019) ThH] 1.5C 243} A]7]0f +0.7C AF53h
1, 2.0T(3.0C) 243t Al7loll= +1.4C(+2.6C) 45T
Ao Agstqict. {9k obyeh, Sung et al. (2023)9] A
TFolA= 2.0C 233} 52 26HA =H4 19 5 Ayt
o] oZat AR Y7L ek 2 gt stk ol
3 7|5Hshe o BEE F 53] v 220 444
o g wX] o] v AY A7 Ft wo}
BRo] g 715N} 3T A% g AehHo]
A5t AlA o]tk (Bhadouria et al., 2019; Kim and Lee,
2009; Schmidhuber and Tubiello, 2007).

7155 sto] AR &S ARt A3A =7t 71+H
ot A A1 ~25)0] SHHUT AAE 7| F A
o] HEof| sYo] EFEATtHGovernment of Korea,
2020). NIMS (2022)°] w=2H 7|ZTHI= 54 & A
Hhofl A7 ot Blaao] 7S 2T Ao g AU
AL, A W, AR 3} So] A 55| A
HiZ] Mok= BEA] o892 A& oA 87t RS
Age o 71 dZol(Kim et al., 2020) 7|3} A2
Qof 7|9ket wjg My B of2] APALEC] 4
gtk RCP AU 5 AFESE AR+ TFUH(Lee et
al., 2015), 21]*}(Lee et al., 2016b), ZF(Choi et al.,
2015) AjuiA] #3to] et AFE0] FP= oyt ETL,
FENEH FHYUNEZ U A= RCP, SSP ALtz
Q0f whE TpAHE(ARL, v, Heof, Xk, ) AuEiA|
Hal S FHoIAE S Alestal SITHNIHHS,
2016). o]=gt APATLE2 A& TFEE A4S0 28
A4 2& He, Al AL 5 ol BRSO
GEAT 2271 1T AJ5sHd Aul7Fs A Ho] Y=o
2 Babeli, I nEs} Fobdrk B ska Qlrk(Heo
et al., 2013; Kim and Lee, 2017; Kim et al., 2023a; Kwon
et al., 2012; Lee and Shim, 2011; Wi et al., 2015). 2=
A el Aol gt A= wlF AT Aol Hijt
AAAQ ASHAS Hske g =gol E 4 A7 o

ol AFYES Y=eh Haiol womal o
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(Easterling et al., 2004; Kim et al., 2020).

ojof & Ao =9 tHEAQ R4 4 F of
<l Hj3=(Lee and Heo, 2018)5 i} o= 243} 0
w2 AHujx] "3} Aol sl EA SR} gk v
o8 AFg< &9l AF AuiE deH, Bs7ld= 7]
20| F4o] "L 523 JIFS "A7] g2, At
YA A 600 m o hof A F= Aul7} o] oA
3l UTHEum et al, 2013; HARI, 2000; Hwang et al.,
2003; Kwon et al., 2019; NIHA, 2000). 7] ZH3}o] o=
Nedson Qs dgue] AuEEe] FojEs 4
ol UEpIEA] ol e o] A% w33t Ay
A Wsjo] TG Q75| o]FolA| T THAhn ot al,
2008; Kim and Yun, 2016; Kim et al., 2014; Lee et al.,
2016a; Son et al., 2015). 7]-2 But ofyz}, <, ARA|
2 S 53 2L O 15240 AN W) 4
o] vz FFoll taliA d-E0] o]FolF o, F3]
ot S HolA %= AR UEHTHKIm et al,
2015a, 2015b). ZZoe HEw 7| ZWsldete whols
7| 9% @AY eust s2o AUERY g Yzt
233511 AtH(Gampe et al., 2024; Schleussner et al.,
2016). 0|3t HAOE B AFOIAL 27|t
TS km) A AR ARE 7|Hte s 2

s} 2 olHlE AeA WokE BAsuA stk

2.1, DSHEE(1 km) HEHSM ALt

B ATl HE ofgujRe] Aux Wak A B
7] Sletol Y71 4TAANA A2 CMIPS (Coupled
Model Intercomparrison Project Phase 6) 7|8t 31 8[jAT
(1 km) HIHIAl AU 9] o HH7]2(TA) A=E At
Botgieh. FedAl Alue] 2= BAR Q] PRISM-based
Dynamic downscaling Error correction (PRIDE)9] 7|13
o] AZErHKim et al., 2016, 2023c). FA7]3(2000 ~
20199 A== A AAAst ¥HEA Modified
Korean-Parameter elevation Regressions an Independent
Slopes Model (MK-PRISM) 7|0 7|4l5}l0] 7]AF4of A
A&t 27|44 (Automated Synoptic Observing
System; ASOS) 97704, ®A71AFHE A (Automatic
Weather System; AWS) 50874 9] = A5 E S|4}
T 1km9 ARREZE WAt AFETTHKim et al,
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2012, 2013b, 2013c). "] 7]3(2021 ~2100) A=
PRIDE SA2EE 0|85t CMIP6 7]Hte] u|f Autg]
Q XJaE Agtete] A&t olnf JHARE AREEH
= AU Am= 135 km SPFES] AT Ay 2.9
gk At 7lde AEer 5%39 Aqr|eRd
(HadGEM3-RA, CCLM, WRF, RegCM, GRIMs) Z3}A}
Foloh E3 A% tiv] v Age] HAE A4kt
= AFEIEolA 2do] AduEde B5Y AdNE
Ao g diAsta 7|F R XFH ASAE AAsH
= A= ZTIEHKKim and Kim, 2018; Kim et al,
2022¢, 2023b).

o|e} Zo] A& E= AluE| o= @A7|F et et
A HoHF £S5 ol v A EAZATo] gt A
F=E 318 4 th(Eyring et al., 2016). =+H7]|A}st
O] TSHAFE(l km) HIIA Al 2= =7} 7] 58s}
®E AU R Q1S5S I55131aL, =7t 7| #st A
SHA ] o3 A= At HsHy 7|vt YR E AHESt=
Aol A Eol 8 7] WiZo] AA7|Fo] gt &
SN AZ AT wWo| H1E 1 QTh(Kim et al., 2022c,
2023b, 2023c). & AFAE FH7FHETH APA
TH(Kim et al., 2023c)oll4 AAE A7 HOJHF
A5 AHE A8do=ZM, v AT E49] A
21} AHEE AlUEQ AR BAdE Akt
t}. Kim et al. (2023c)] w2H 4 HHF7]L29] @ X}(bias)
= F85 TSgko] A TSET 0.02~0.04T Aol =,
 Aol7t AL FAFse AL w4 Qlvt ERE o 53
(6 ~8%Y) Q&}(bias):= 0.01 ~0.02C Z, 0.03~0.04T 2] H
A5 M= YA AL vasS o 7P 22 3t
(bias)E 7Htt. ol= FHH ISgko] A TSET 7

ok

Abstttal siA e 4= glow, A4bE ol JulS AHiA] &
Ao izt Al=gE At & 4 St

2.2, NUZ|IRE 2Hst +=F TE A7

e @A olF, AL HAT Lust $EL 1
ST oW A7) Slstel e w=ee s]golx glo
o, 243} $20) B2 s|FHst e Y A7t Be
St B 715AT ARUENA FHHo] Uk
olEigt Uzo] thge BAATE Ssly] e A
A7 Lt ARers] B2AHE Holshe 7ol A
jolof Tk,

B ATolA 8T WeHA Aluele AamE UK

X% CSHiS THHHX| et MY 921

Earth System Model (UKESM1) A|FAAHEA R EE
BAIEE & ARA AHEE A=o]7] g, UKESMI
ArE olgsto] AU ALl =EAIRT} &
Aol ARgE 717+ AAtstleh. HA ARF Bt 7SS
213 olBHFE F, AHIEY o] HA7](1850 ~ 1900%)
9] Ft71 2 71 ® ol AAES ALt o]
TBHS 1Foks WiF2 @18 7EHEAEE £l
AL 7121 715 Hsto] oJRt WMo} B uhefshy] fi%t
olt}y. 451112} sh= &3} 422 1.5T, 2.0C, 3.0C,
40T, 5.0Co|H, 7oz fg AAF Ft7]2o] At
250 Egots A HA AEE A2k EPAHCR
gojgtet. 219 ol 5B+t Bwt729 otk THE °l&
sto] =EAES Aosil7] Wzol, FoE AxziE
AT 7} 10449 7170(F 214) et o6 o] 85
of a5 eust sEolMY TS BAlslor Btk
(Kim et al., 2022a, 2022b).

AgR AuRle:  FEASIAAAR (Shared
Socio-economic Pathways; SSP) 4<€(SSP1-2.6, SSP2-4.5,
SSP3-7.0, SSP5-8.5)C.=, IPCC AR6 (Assessment Report)
oA =AE 2A7IA FEHE AlUE] Lot SSP1-2.6
AUl o= SR ARgo] HaslEal HghgAow
A& 7t AAES olF = vlHARIE 7Hske A
B AU, SSP2-4.5 AluE]es 7| S st 3
AREA Ed AETE FE GAQ] AdE| ol
SSP3-7.0 AU 9= 7|5 Ml 95} Hao] ATHoln
715 H3lo] FoFet w|FALRlE 7Hd s, SSP5-8.5 ALt
o= AR 7R A7]E EA o] S-S FHA
2 ERt Aol g vHAEE T she EA Al
2] Q. o]t}(Eyring et al., 2016). TS, 2A7}A 0] vj&TF
o Azto] wet ®dlel= AS AEsH] fs) A=
(“Pathway™)2] ¥ & o] o] E3IE cH(Sung et al., 2020;
Tebaldi et al., 2021).

SSP Aluz|edg ARt2Eo =gsh= £4 7|17
o= Yehtal, I A3 Table 19] AASHAH. A
& AYEeql SSPl2.6 AUt F7F gAQ
SSP2-4.5 AL2] Q9] A9, 77+ 3.0T, 5.0C 2usio] =
2oHA] b= Ao r YEtgth B IEA AU eds
5 ALz mEshs Aol dBAAL = &

g 4 gtk
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Table 1. Projected timings of 21-year running mean global surface temperature in UKESM1 reaching global
warming level (1.5°C, 2.0°C, 3.0°C, 4.0°C, and 5.0°C) under four SSP scenarios
(SSP1-2.6, SSP2-4.5, SSP3-7.0, and SSP5-8.5)

Global Warming Level (GWL, C)

Scenario

1.5 2.0 3.0 4.0 5.0
SSP1-2.6 2011 ~2031 2022 ~2042 - - -
SSP2-4.5 2011 ~2031 2021 ~2041 2046 ~ 2066 2076 ~ 2096 -
SSP3-7.0 2014 ~ 2034 2022 ~2042 2040 ~ 2060 2057 ~ 2077 2073 ~ 2093
SSP5-8.5 2011 ~2031 2019 ~2039 2036 ~ 2056 2050 ~ 2070 2062 ~ 2082

Table 2. Establishment of climate factors for determining cultivation regions in summer Kimchi cabbage

Cultivation region classifications

Climate factors

Suitable region Possible region Unsuitable region
. , 15C< T <I8T, . .
Growth stage 1I8C< T < 21C B N T <15C, 23C< T
. 21C< T <23C ,
(6.1 ~8.15) (2 points) . (0 point)
(1 point)
Heading stage 15C< T <17C T <15C, 17C< T
(6.1 ~6.30) (1 point) (0 point)
Total score 2 ~ 3 points 1 point 0 point
2.3. OiSHi= XHHHX] THEEY U= AEAE A5 H ok & Aol o] FEA
2 ol 8ste] olB Ui AuA] ek E4sLATH Table
=1 35 53 L SUA % -
HH“I“E Mg 71320l A AeiEe ¥ iz, 2). oJEH|E iR AL (growth) 2E(6¥ 1Y ~8Y
2 LSS kel J- LSS ] A — .
& 27190 RPN & A= 540 e d susx 9 BE1e)9 A(heading) LE(6Y YT
HE L = =] 9
] 7IHEE 2@l HeFs| o Batr]Le] 25T o] 719)9] =717 AL viEro @ 7} §Eo Fgsls W
*J & A7) ol rhKim and Yun, 2015 Kim et al. wag nojsiol piakch 7 35 RojHt By
2013a; Lagerctantz and Lydiate, 1996; Opena and Lo, 221 WS 257l 18T oA ~21C H|UHY W 27, 15C

1979; Wi et al., 2020). ¥j5= € 2HE0] H]to] AfrfZ o]A}~ 18T mluF B 21T oAb ~23C wlutd uj 14,
o= ApzItol 7] WEe] Fd kel ZESSHAIT gz vle 9 of 0o Wokski, AT 2%t 15T o
L2 ofsf 5ol Ak Aol AAe] W sy L 7e gk o 18, UeA| 712d 1§ 0gos Bt
o 7120l Mgt At Al7]el| wheh A7 BRES gy ojgjet 7|2e 6 Hojx gEy mhEAdss
(Lee, 2018; NIHSS, 2020). o159 3= F2 A%, A% 2g02 gasige o, 8471 2-380]d =], 140]
=i, BAHEOIA AEEL glow, 2T 7RISR /1 g ez ge1 BARE ogoz pEHC

Sk 7|2 ASol wet A EY 2 3tog Aujx|7t o] n)g oEZuj= Aujx o] Wst AL AQr|Tmd 5
SR SAL A WMol Gad Ao AWHL B ga ssp A0 45 AR AR T WA
ChLee et al, 2024). 7] 22 M50 A&l SF2 A= 1 9us} FRem(1.5C, 2.0C, 3.0C, 40T, 5.00)]

8 717 AR el H(Ahn et al., 2014) 7| FHSPL 71 A —Eréi 717+ Wgsto] ALtetgict. £, Gt AA 9 2
ol & EAZ 7HA7] fi2of], & Aoli= 7129 | 2 4= giH] HRA]-7FsA HEE g WES A4
Stoll S1g AEfA SE e AT SHOR SAOE, gt Aoje ) AY(GEH(Capital area; CP), LT
=] At #HAE 7et SFARJAES R AHA 2 (GangWon-do; GW), g d(ChungCheong-do; CC), =t
l, 27k diAIZHE S)oll et A= refstA] gkskeh H(JeolLa-do; JL), ZArB(GyeongSang-do; GS), AFH

IEHE At WSO, FHANSAIAFA  (jejudo; 0T Yiro] e AR WSS AAE £
(NIHHS, 202012 7]&& 71202 AAE HEE & yapoickFig 1),

Journal of Climate Change Research 2025, Vol. 16, No. 5-1
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3.1. 8t X999l Axv=(Y FH7IR) =4

Fig. 12 @A7]3(2000 ~2019)°] st 4 BHHF7|
(TA)S] &7t x5 YUehd 8ol {3k A7} 674
AR A9 HF3EZ Table 30 AAIsHoh EA7]%9
B2 7P A Eo fIAFE AlFEAA oF 14.3C

2 7P 3k AREoME F 9.1CE 7P W2 g2
How, ol 7J%i°] Zg Aol P07 o|FolA I

F 157} =2 A9 ogfolaty AT 4= Qict. upRst
A&, B4 S5 sitA 99 euihd, 35 Hekd
7:‘74] FHIA QO] e gAb ) Ak, A=A ghepit
oA FH oiE] @RS F2 720 EX FFol U
Fig. 2= @A7] 5] gt d3t X499 o B4t7]2 A
tﬂ%‘é% e, AZE g2 420, o954
26.3C, S 11.5CE et Table 29
AAIRE oSS AuiA] AtE Wl whet 764 1
U ~8¥ 159 dfFst= 71k I FFo=, H2
HOI(15C ~230)8 H2M 2902 HASIT. HH4
Oo7 6¥ 197E 7¢ 8Y7IA| 9] 7|70l A& Heo £
sheo, 87 Y 43k oF 18.8T (69 19), FAZS
oF 263C(8¢Y 5Y)E UEriTH

3.2. M Get X9 K{EHHF XHuHX| £

Fig. 32 @A71%9] 5 2= (6¥ 19 ~ 84 15T7HA
o] Bet7]2)et A7 2(6¥ EBH7R) EEE HEd
Ioleh ZEA 21.10)& AT HRE HolA
s 2271 oF 23T oFdS &Rl 4 St o= F¥
Ho| fiF-E APAIFQl A T E thE HHE0 ¥l
3 s 2=7F WA yelhd Aol Mg 4 ok =3
AR S J ;e AAME(QF 23.10)7 AFA(F
23.1C)00A B A div] oz @2 A5 25
Uetute A2 gl 5 Ith(Fig. 3a, Table 4). 27 2

of T 923

(°Q)

Fig. 1. Spatial distribution of averaged daily mean
temperature (TA) over South Korea during
present-day (2000 ~ 2019). Each abbreviation
indicates six administrative division and
detailed descriptions are explained in section
2.3

25
20
15

10

Temperature(°C)

1 365
days
Fig. 2. The seasonal variation of daily temperature
(TA) for present-day (2000 ~2019). Red and

gray shading indicate the range of growth

temperature and growth stage, respectively

E URI7IA R FhdolA of 189T= 7 ‘*Oh_ 73
A 20.8T)T AlFA(SF 203T)NA FLd

Table 3. The averaged daily mean temperature (TA) over South Korea and related six divisions during present-

day (2000 ~2019)

Var. KOR CpP GW

CcC JL GS 1

TA (C) 11.5 11.5 9.1

11.6 12.7 12.0 14.3

* Administrative division acronym: KOR; South Korea, CP; Capital area, GW; GangWon-do, CC; ChungCheong-do, JL; JeolLa-do, GS;

GyeongSang-do, JJ; JeJu-do

http://www.jccr.re.kr
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Fig. 3. Same as Fig. 1 except for (a) growth temperature and (b) heading temperature

Table 4. Same as Table 3 except for growth and heading temperature

Var. Stage KOR CP CcC JL GS 1
Growth 23.0 23.7 23.6 23.7 23.1 23.1
TA (©)
Heading 20.8 21.0 21.4 21.3 20.8 20.3

2 3L 258 HYtK(Fig. 3b, Table 4).

Fig. 4= &3 A97} o7 A5 A9d B4 S 2%
o] o WHIE YEhd Zolt}. o FHjF] AR st
£ A% 2% 99 18~21TE W3 A FYog, 7t
2] SFe= S 2= HQA 15~18T, 21~23C

Ak I FPo = HASIAUT. WA AS7E AT
HE, ZF9dE2 9F 17~24T 9 H9=E UBH, o= 2
3CE 2Tste 9E 7)17H7YE B~ 89 )2 A3 U
W2 717k9] 4 Hit7]20] A E= 7Fs A0l FE=
AL 2ol RIE HOth ZAYUdL AL girie
HoA= 5719 A Bt7]20] 9 18~27C HY W
o] 2 Holom, 74 Z7HANE HX| = 7R g
He AS 229 ExUt Uedtt olE B, 57 W
o 5HF9] Auj7teA ol E EREE ¥ Bd72
7o Y= oE Ay iy AEdEAA o 33 He
A YergS g1 4= Stk 24 2% ES Fddd
Al 9F 17~21T MR 7P @A Yebga Yz dd
oAM= oF 19~24T W9 WY 32 Elof wh=t Fdd
o] 6d A 7|7tol| AT A 2% AL ST
golgk 4= Qlth(not shown). o] A& 29| AHA|/71s
A WEHRTE o Fui o] e x| wEo] AEjEQl AF

e o ¢
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26
24
22
20
18

Temperature(° C)

16

06-01 06-15 07-01 07-15 08-01 08-15
days

Fig. 4. Time series of daily mean temperature (TA)
averaged over 20 years (2000 ~2019) during
growth stage. Black dashed line indicates
mean value for South Korea and other solid
lines indicate each administrative district.
Light
optimum temperature ranges within suitable
and possible regions, respectively

and dark gray shading indicate
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2000-2019

Unsuitable
Il Possible
Il Suitable

Fig. 5. Spatial distribution of summer Kimchi
cabbage cultivation regions in South Korea
during 2000 ~ 2019. Blue, green, and gray
areas represent suitable, possible, and

unsuitable regions, respectively

849S Tl EAZA ol

Fig. 5= @A E3 A 9] ojFul5 AujA] £
B Re, A2 ~33)E B, THeA(13)E
A, BAZ(0F)E Moz EHAT BS 257 4
Ao W2 AY(Fig. 3a)it FASH F4d 92 A4
i AFde A7 AR GoA A (wA), 7 A
(EEN7F go] BESdeS I 5

FEdo FFAoE FASHL U
olg AFH oz AWE7| 95 It A
v Z /71529 AR} £2 H| &S AAFSE 35S Table 5
o Yetdct. @& HAE 7IE0&2 JA7F oF 11.5%,
7FsA7F °F 26.2%2 FAE . 67 AFOZ LrolR
W AA A v OF 11.5% F oF 7.6%7} ZFLHANA U
Bk, AAEONA oF 2.6%, AEolA °F 0.5% F=

U
%

=
=
=

)
Suiy
Al
ol
o~
A

2 = g

X% CSHiS THHHX| et MY 925

32

W
o

Temperature(°C)

H N N N N N
0 O N A~ O ©®

06-01 06-15 06-30 07-15 07-30 08-15
days

Fig. 6. Averaged daily mean temperature (TA)
projections during growth stage under
present—-day (2000 ~ 2019, MK-PRISM) and

five global warming level (GWL; 1.5C, 2.

0%, 3.0C, 4.0°C and 5.0°C). Light and dark

gray shading indicate optimum
temperature ranges within suitable and

possible regions, respectively

BEAT 9SS HAY & Itk B3 ofBujRe] 4t
Al ZEAL Ao} WA oy

il 4] A7} oF 43%, 7Fs A7t
oF 45%=, Zdd AA HA F oF 88% A A ofFHf
5 Aol AgFstA vebgth W, 7FsA9] ASol=
e A oF 26.2% T BAENA oF 9.5%= TP @
o] ERHT, LA oF 7.9%E 2492 WA Uehd
Adde 2471700] He< LEstHte
LT AN 5SS A A7 Fs A7 £
stal e APATet FARE EHoIthKim et al,
2013a).

3.3. 2Hs #F0| 02 XHEHX] HEt 0 MY

Fig. 62 49719 st £33 7|2 Wats ek
Aoz, ANCFsA Adshe 4% L& Wl A
(ieh o) egow EAT Igolt A48 Lxo W
A7k AEA) ghge] AeHQl 84S 32804 Bl

Table 5. The proportion of cultivated area over South Korea and administrative district during present—-day

KOR Cp GW CcC JL GS 1
Suitable (%) 11.5 0.3 7.6 0.3 0.5 2.6 0.2
Possible (%) 26.2 1.9 7.9 3.1 3.4 9.5 0.4
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Table 6. Changes in the minimum, maximum, and mean values of daily mean temperature (TA) over South

Korea under different global warming levels (GWL) compared to present-day

GWL Min Max Mean
1.5 19.3(+0.5) 27.2(+0.9) 23.9(+0.9)
2.0 19.5(+0.7) 28.1(+1.8) 24.7(+1.7)
TA (©) 3.0 20.9(+2.1) 29.2(+2.9) 25.8(+2.8)
4.0 21.5(+2.7) 30.3(+4.0) 26.7(+3.7)
5.0 22.5(+3.7) 31.7(+5.4) 27.8(+4.8)
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Fig. 7. Projected potential cultivation regions of summer Kimchi cabbage under different global warming levels
(GWL)
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Table 7. Predicted suitable areas for summer Kimchi cabbage by administrative district under different global

warming levels (GWL)

GWL KOR CP GW cC JL GS N
1.5 Suitable (%) 6.1(-46.9) 0.1(-67.7) 4.5(-41.2) 0.1(-75.7) 0.2(-59.9) 1.1(-57.1) 0.1(-27.3)
2.0 Suitable (%) 3.3(-70.7) 0.0(-87.6) 2.6(-65.4) 0.0(-90.3) 0.1(-81.5) 0.5(-81.6) 0.1(-49.4)
3.0 Suitable (%) 1.0(-91.4) 0.0(-97.0) 0.8(-89.9) 0.0(-98.6) 0.0(-95.6) 0.1(-94.8) 0.0(-72.7)
4.0 Suitable (%) 0.3(-97.3) 0.0(-100.0) 0.2(-97.0) 0.0(-99.7) 0.0(-99.6) 0.1(-97.8) 0.0(-83.8)
5.0 Suitable (%) 0.0(-99.6) 0.0(-100.0) 0.0(-99.6) 0.0(-100.0) | 0.0(-100.0) 0.0(-99.7) 0.0(-94.2)

Table 8. Same as Table 7, but for possible areas

GWL KOR CP GW cC JL GS 1
1.5 Possible (%) 15.8(-39.8) 0.8(-59.8) 7.2(-8.5) 1.0(-69.6) 1.3(-61.3) 5.3(-35.7) 0.2(-35.7)
2.0 Possible (%) 11.3(-57.2) 0.4(-79.7) 6.5(-17.4) 0.4(-87.0) 0.6(-82.0) 3.2(-66.9) 0.1(-57.7)
3.0 Possible (%) 5.9(-77.6) 0.1(-95.4) 4.3(-45.8) 0.1(-97.0) 0.2(-93.3) 1.1(-88.6) 0.1(-73.9)
4.0 Possible (%) 3.2(-88.0) 0.0(-98.3) 2.5(-68.3) 0.0(-99.1) 0.1(-97.3) 0.4(-95.4) 0.1(-83.2)
5.0 Possible (%) 0.9(-96.5) 0.0(-99.7) 0.7(-90.9) 0.0(-99.9) 0.0(-99.4) 0.1(-98.7) 0.0(-89.9)
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