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ABSTRACT

We investigated regional climate changes in South Korea over the last 40 years (1980 ~2019). The country was divided into 10 areas
of Seoul, Gyeonggi, Gangwon, Chungbuk, Chungnam, Jeonbuk, Jeonnam, Gyeongbuk, Gyeongnam, and Jeju. We used the regional climate
data (daily temperature and precipitation) measured by Korea Meteorological Administration (KMA) at 61 sites. There has been an annual
average temperature increase of 1.4°C for the last 40 years in Korea, with a range of +1.0°C (Jeonnam) ~ +1.8°C (Gangwon). The increases
in annual minimum and maximum temperatures were even larger; the increase in annual maximum temperature was as high as 2.2°C over
a broad range of trends (+0.2°C (Jeonnam) ~ +5.6°C (Gyeonggi)). The change of annual total precipitation was not clear, but the southern
part of Korea showed an increasing trend (Jeju(+206.4 mm/40years)), and the central part of Korea showed a decreasing trend (Chungnam
(-119.6 mm/40years)). The trend of annual temperature variability was negative in central Korea (Gyeonggi (-4.2°C/40 years)) and positive
in southern Korea (Gyeongnam (+1.0°C/40years)). The changes in the trends of monthly temperature variabilitiy differed by season; March
(Gangwon (+0.1°C/40years) ~ Seoul (+3.6C/40years)) and August (Jeju (-0.9C/40 years) ~ Chungbuk (+2.9C/40 years)) showed
increasing trends due to the greater increase in maximum monthly temperatures. In comparison, September (Gyeongnam (-0.6C/40 years)
~ Jeju (-3.5C/40years)) and December (Seoul (+0.2°C/40 years) ~ Jeonbuk (-4.4°C/40 years)) showed decreasing trends due to the greater
increase in minimum monthly temperatures. Those changes might cause different seasonal health impacts. Warming trends were noted in
climate extreme indices over the last 40 years. For example, there was an almost one-month increase in the number of summer days (Tmax

> 25C) in Seoul and 15-day increase in the number of tropical nights (Tmin > 25°C) in Jeju. There was a similar decrease (14 days)
in cold days (Tmin <-127C) in Gangwon. Our results show that regional differences in climate change over the last 40 years should be

considered for establishing and implementing regional climate change adaptation policies.
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20417] B2t 7SR A A B2 2F 0.85C
Z7FAL(IPCC, 2013), 21A]7]0] EolAE 200645
2015E7kA] 1087F 0.87C 2] A4 Wit 7] 0] A5 A
O 2 YERKIPCC, 2018) A7 7]/ 50] BL 71453}
IStk A7) 71dEE Aol OEW Syl o 3
#7122 19124 5€ 201797k 10617F TAISH a3k
33ksto] oF 1.9C 7} AF5stol(NIMS, 2018) A A5+ B+t
9 280 7}k 712 A5 BT o= 4AY3} o] 9
A BH2E F5EZ 1.5CE Agols A4S 512
UNFCCCY] 2t9]of H|F=0]EH o]u] 41Z}gt 489
2= QITHUNFCCC, 2016; IPCC, 2018).

SOt o= 7| 2R Ao R FA e, &
5] vt AP EXTES o A(GE A
A 7|5 Hste] WP} F3IStth(Han et al., 2018; Park,
2015; Ho et al., 2011). 2018 ojE9] 7|27 Z o] 9
gt 2FHSATE oF 4,500900 Dot 19130 A
20129712] o548 719 WAA717F < 109 Eehs o
L 20159 o]F AF 9] X&H FEi} 20209 24
7] et Z4u o7 vepd F2 oA A Al
= 7IFHsAY d2ta & 4= ATHKMA, 2020b; KMA,
2014, KMA 2020a).

o|g3t 7|F sto] 3o o w U= 2010
| A1z 77 715HE} H-gHAE ot o|PS Al
Zrstlet. 7|e¥ske] o, 53] 7|¥¥s}t 232 A
A9 FFI HPo oJ&Estr] wZol ARAl A9
71593}t B3 o] Fasttt. wEkA AR= 1771 FF
AAAER 7|5 HD} A-Gh A FEAFA L] +Hi} A
P Rt ek £3], 2021901 AlES ALt
1671 FARA AL A32; FHRARA| 7] FH5E 454
AlFEAFA o] 5ol A=l ot whehA vt
o] A F8 7|THIo] B4 £AI5HL osfsh= A
2 AAA L9 7| FHE} -3 g #ehy LAE A
3ot= AHHollA F83t Qu|7t Qi

I8y AF7HA] A=2pde] A9 71 5ske] E40

it A7140|1 FFAQA SEEA gol +F=A ¢
o
AR

1o <t ol

o

O "W 1
2 Ao AL 1980 RE] 20199714 7% &g}
Aoz oauete] X9y 7| FHsl B4 U AFE
PP}, 3 A F2FFF] 40 ~ 60%7 AFE
6YolA 99e oJSEso] o3t FrpdE TR
(Son and Seo, 2012) A G F5FE 97](GIEER) ¥
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vt 1973 R E dAH o2 7 4AETS Y=
g5t HgA o= AmE AYikstr] AR o 7144
9] 7|2 EAAX et HuyEte] A= Hotgkol thsf

A 22 19739 o)F A%HOR BEARI} EATE
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&of 19804 19 145E 20194 12¢¥ 31474 A%
o2 BEgho] EAstE 60712] ASOS #E49t 17119
SF7VIHEA(AMOS; Aerodrome Meteorological Observation
System)S Asto] 249}, o4l Aol A8 179
AMOS #34= AT BS4E ASAQoM 242
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o] Qo= A7 AITHEA(AWS; Automatic Weather System)E
=5t = 5107 Aol diste] 712, 7=, v, = 52
AzE Algsta YA 199735 E] A=E ATk 317]9]
B714Q1 s AmE7|o= AT Qo] ALkt

2 AFolA= AgE 7|}t FFEAS skl &
S A, A7), Y, S5, SEEHA, A, A
5, A3, BEEHT), BEER-AL 24, A5 &
107]9] Ao FLESHAH. A& FHAA F7=
of ula) 2e WHo|E Bela et EXnE SOl A
ol elgt ol Y Aoz Wekalo] WER TR
ok ZF A9E BS54 AE 2704, A7) 574, 7 7
A, S5 574, 9 6/l4, AE 6/l4, Y 74, FE
10714y, A 10714, AF 37Ma= =030 617
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Fig. 1. The trends of the annual mean temperatures over the last 40 years in South Korea (1980 ~ 2019).

The bold line is national average temperature & the other grey lines in the background show

average temperature trends over the 10 regions

2.2 X% 7|5XI20 M
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A AWAE A5 duaks F71F o= 7]2o] of
%47‘" WS =A] 2549 H5-4](temperature variability)

He 4 gl AR % T ARk ¥ % Ut
(Tamarln-Brodsky et al., 2020). E3St AFHSIT =315
et B4 119 B0 o BAs YEz 4
oat 4 glonz U M1 ew Y HA17129] Folol U
WA] A7) Ml Wk AwHolth UE 7 eHAE B
ASHE 0.2 ARFEIE ATBAZ} 91oYCapelli and Piccolo,
2002) A=z dd 7| 2HAY] AP BAHSHAT
ESH 7} =AW Z31H7] 5 x]4(Climate Extreme Indices)
£ Aitste] A9E SS9 HekE BA R A
A RS A e 449 A9 BS540 Fdtghol
o 71849 SV ASE Bl eR 7S ARSI
o 1 7122 Table 19] YERHITHKMA, 2018).

Table 1. The details of Climate Extreme Indices

Standard
daily minimum temperature > 25C

Climate Extreme Indices

Tropical night days

Cold wave days daily minimum temperature < -12T

Summer days daily maximum temperature > 25C

Winter days daily mean temperature < 5C
Heat wave days daily maximum temperature = 33T
Rainy days daily precipitation = 0.1 mm

Heavy rain days daily precipitation > 80 mm
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$T)OIA 7 27 AY(1.07)014 7H ZrehTable 2)

http://www.ekscc.re.kr



. AIXF
(=K<

oz

758

9 Hur|ee A Hur|2Eh A45E0] FTHTable
3). 1980 F-E 2000t 7HA] = & WIS HolA] ¢kl
AR Ao A= A Far|o] Hash]|e Fo(F 7],
3, Ad) 20109H9] A=Al EHOoR Qo) A B
7B 7HE ASSAZE e BE A GoA 1.
0C o9 534171 vetten Ae+2.20)d A&
(+2.0C)0ll A= 2T o)4d9] F5FA17F YEFSth(Table 3).
AollA Har)o] 7P aA SR, AL HTt
Awo] A7|et Zde vls) Hir|o] A FVHHET
ol ZA|9 &, EXo]§ 9 F1RE0| Wi} 5 EH
QI gRlo g Qlgf WAt A A o] URloz &7
Hot. S ERER] AEZAE AHEH A9 19804
oA 20198714 i R]|(40% Z7), E=2Z(107% 571 59
N7V AZ A HEANEFAAY ZASHE 2192 S7H)
3T 919 H(82% H ), =(81% TA), UOK25% HA)
59 AYL FASTH(MOLIT, 2020), @A A2 HA]H]
2 9F 39%2 YEgEd FHAGI F7]e o] 1
o 3A F2 AZ AT & ATk 77%)(KOSIS,
2019). & A& 59 A% BHEHo| g &, A
oto] TA9 =7 o2 FHEHT ol EA] Y
AZE0] =o]9} o1, 2 u]E o] W3lE olgt 24y o]

. MLX| .
o=

Enye:[e]]

3

o=

ro

x|

g

A4et e IS ¥rOom(Zhao et al, 2014; Je and
Jung, 2018), & ZA|¥47Z(Urban Heat Island
intensity; UHIi, A9} FHEO] & 2to)E sl L49]
Heat Stress®] Z7}= 7}&38HA]7]31, F<E(Latent heat)S
A7l Aor LA TH(Hong et al., 2019). 312
A A & Ao O] B A=Y 9] V435S o
ol 7H8 2A A5 Zolw EXJolg, +2E9] §¥istet
FFo=E 2070dH o= A=Y A9 Fa17]Zo] AAH
t} 1.9C A5 Aog AYsty JTHOEH, 2015).

A HA72 A 407 AAH o 2= FT7EA7E Y
Epdout X W7} ZAFCKFig. 2 and Fig, 3). 24]7]
20 Arjgon we FRAYIH 19508l wlsto]
1990itfo] 7]20] & Fow Z7let so] A7I(+5.6C), 7
AH2.6T)oNA 4047t FATE F7H=AI7F UEltal(Fig. 2)
A(+0.20), FE(+1.20) HIZL GFAPolA = AthA
O A2 HILE HItKTable 4). o]= SFEEL} T2 A
ol o3t Faat ol e 8= JFol tE Ao
7191%t Ao ® AT 4= QUrk. o]& QI ke 22
FEAH L E5tal GRAS otdt 7] $o] £ 11
Q9] A HL 2f7]%9] E/o] YE:= 5 oF 71%9 &
go] Aol Ut A o2 molEIth(Kim et al., 2014).

o)

Table 2. The annual mean temperature (C) and its trend (°C/40 years) over the last 40 years (1980 ~ 2019)

Seoul | Gyeonggi | Gangwon | Chungbuk | Chungnam | Jeonbuk Jeonnam | Gyeongbuk | Gyeongnam Jeju
1980 ~ 1989 11.5 10.9 10.1 10.9 11.6 12.0 13.4 12.0 13.1 15.4
1990 ~ 1999 12.2 11.7 10.7 11.3 12.2 12.6 13.9 12.7 13.6 16.0
2000 ~ 2009 12.4 12.0 11.1 11.6 12.3 12.8 13.8 12.8 13.8 16.3
2010 ~ 2019 12.6 12.1 11.4 11.9 12.5 12.9 14.1 13.1 14.0 16.3
Trend +1.5 +1.7 +1.8 +1.4 +1.3 +1.3 +1.0 +1.4 +1.3 +1.3
Table 3. The annual maximum temperature (°C) and its trend (°C/40 years) over the last 40 years (1980 ~ 2019).
Seoul Gyeonggi | Gangwon | Chungbuk | Chungnam | Jeonbuk | Jeonnam | Gyeongbuk | Gyeongnam Jeju
1980 ~ 1989 34.6 35.6 36.7 35.6 35.2 35.7 35.5 37.1 36.3 34.3
1990 ~ 1999 34.8 35.5 36.0 353 35.6 35.9 35.5 37.1 36.3 353
2000 ~ 2009 35.0 353 36.2 35.1 35.5 35.8 34.9 37.0 37.1 34.8
2010 ~ 2019 36.0 36.6 37.3 36.6 36.5 37.0 36.7 38.0 37.8 35.8
Trend +2.0 +1.3 +1.0 +1.1 +1.5 +1.5 +1.1 +1.3 +2.2 +1.4
Table 4. The annual minimum temperature (C) and its trend (°C/40 years) over the last 40 years (1980 ~ 2019).
Seoul Gyeonggi | Gangwon | Chungbuk | Chungnam | Jeonbuk | Jeonnam | Gyeongbuk | Gyeongnam Jeju
1980 ~ 1989| -17.9 -22.4 -24.6 -22.3 -17.9 -19.4 -11.8 -18.9 -15.1 -4.4
1990 ~ 1999| -16.2 -17.8 -21.5 -20.2 -17.5 -18.8 -11.3 -18.3 -15.2 -3.7
2000 ~ 2009| -16.4 -17.7 -22.5 -19.9 -18.1 -17.6 -11.9 -17.3 -14.0 -3.0
2010 ~ 2019| -17.5 -18.8 -22.7 -21.5 -17.5 -17.3 -11.7 -18.8 -14.8 -3.6
Trend +1.5 +5.6 +2.6 +2.4 +1.2 +3.9 +0.2 +1.5 +1.2 +1.7
Journal of Climate Change Research 2020, Vol. 11, No. 6-2
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Table 5. Annual and seasonal total precipitation (mm) and its trend (mm/40 years) over the 10 regions (1980 ~ 2019)

Annual precipitation Seoul | Gyeonggi | Gangwon | Chungbuk | Chungnam | Jeonbuk |Jeonnam | Gyeongbuk | Gyeongnam | Jeju
Mean 1323.7| 1298.0 | 1378.4 | 1257.6 1275.6 | 1291.0 | 1403.6 1154.1 1492.8 [1820.7
Trend -24.4 -59.4 -79.5 -54.6 -119.6 -46.5 -34.8 +138.5 +54.1 +206.4

Seasonal precipitation

Seoul | Gyeonggi | Gangwon | Chungbuk | Chungnam | Jeonbuk |Jeonnam | Gyeongbuk | Gyeongnam | Jeju

(Monsoon)
Mean 955.7 949.7 1026.0 903.9 903.0 901.2 | 9349 789.0 994.6 1038.5
Trend +3.3 -56.0 -98.7 -93.3 -113.5 -41.0 | -155.1 -3.1 -103.0 -21.3

Seasonal precipitation
(Except monsoon)

Seoul | Gyeonggi | Gangwon | Chungbuk | Chungnam | Jeonbuk |Jeonnam | Gyeongbuk | Gyeongnam | Jeju

Mean 368.0 386.8 488.3

408.5 431.0 4554 | 5354 668.9 562.7 811.7

Trend -27.7 -10.6 -30.7

-25.3 -10.1 | +130.2 +183.2 +164.6 |+225.6

¥Summer monsoon season is defined from June to September
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Fig. 4. The anomalies and trends of the annual precipitation over the last 40
years (1980 ~2019) over the 10 regions
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Fig. 5. The trends of the seasonal precipitation over the last 40 years over the 10 region. The rainy season
(summer monsoon season) is defined from June to September and the dry season (non-monsoon

season) is defined from October to May
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Table 6. The Climate Extreme Indices (day) and its changes (day/40 years) over the 10 regions (1980 ~ 2019)

Seoul Gyeonggi | Gangwon | Chungbuk | Chungnam | Jeonbuk | Jeonnam | Gyeongbuk | Gyeongnam Jeju
Summer days 113.3 111.1 97.7 115.8 118.3 122.3 112.2 105.5 117.2 102.4
+31.6 +19.3 +19.4 +15.7 +12.0 +18.0 +17.9 +16.3 +17.6 +16.3
Heat wave days 7.6 8.2 9.3 9.7 9.9 12.8 7.2 13.7 12.2 4.0
+10.8 +6.5 +5.6 +7.2 +4.5 +9.8 +5.9 +9.2 +11.3 +5.6
Tropical night days 6.6 3.3 2.5 2.0 3.6 5.0 7.8 4.0 6.0 20.8
+11.0 +7.0 +4.9 +4.3 +6.1 +7.2 +10.0 +5.7 +6.5 +18.9
Cold wave days 9.9 12.0 22.9 14.8 6.6 4.7 0.1 4.8 1.4 -
-4.6 -10.9 -12.7 -10.2 -5.0 -3.7 +0.0 -3.8 -1.1 -
Winter days 110.4 114.4 123.4 117.6 109.1 102.9 78.8 96.3 80.8 29.7
-9.4 -14.4 -15.3 -12.5 -11.1 -12.1 -8.1 -14.0 -13.2 -13.2
Rainy days 98.7 100.4 112.5 111.6 109.7 116.5 110.2 101.4 97.1 127.0
-3.1 +5.0 +4.8 +1.9 -0.7 +0.0 -4.1 +12.4 +8.0 +1.6
Heavy rain days 2.8 2.7 2.6 1.9 2.2 1.9 2.7 1.6 3.1 4.0
+0.1 -0.7 -0.4 -0.2 -0.4 +0.2 -0.1 +0.9 +0.6 +1.4

3.4 19804 ~ 20194 X|9E 7|2 HEY9| Ed

oeljehe 2o FERAs Byt HERvle] B4
Som Aoduw Aolgt 71 WEAS

& HEAE Hofal Qlok A
4097t AnAte] Heh2 AU(59.3C)0NM 7Y I, AT
(38.7C)2} A H(@7.3C)AFolA 27| UERGTHTable 7). 2Rt
o2 AWAR= Ao IR d4s I, 2§
o= vlEAlelel oJste] st WRoR dos AwA}
7} FA| HERdTHAn et al., 2017). A\ 40187k #|117]23}
HA7| 22 B ASTAN duate] W} P2 AGER
Za4 o7t Ui, tiFREe] A QoA 2 AFE HolA]
Aok oLt 71(-4.20)% FAU-LTOAY T SHEARIA 2]
A7 0] 7l Ao A AwAt AL, AHH0.
9C)T FHHLOTAY 5 FFAGOIA 2av|2e] $71=
AWAPZE S7FIAE. 2F A9 A 40183t duAte] Heks
Fig. 6] WeRyitt.

A7) S7t= QIR AwAke] dae A AuAt &
Y 5ol HokE Y 5 3=, dl= ARANT B2 S5
Age] AnAt e AR F A2 RS FIAA S
o] =Ue #ET 4 lon A e] Eaxo] ¥FE ol
AR el dde 712 ¢ ArKSmigaj, M. et al,
2015).

A& HiseRt Pl AR 37], FEA G g A
WA7E S718IR ohs TRIZIAZ #a7]29] F71Ee] 2
23 Bo] 9lom Mgo] AR So= Q8] 1980dre] &
A712o] ofu] B 9] visf 247 dizell #avee] St
7t AuAe] gojE ez 2 IFe 7IAH:

A E Halee] Ases Qlste Adwapt &
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e I T EE PN B PAL e i
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EA3} o] At}(Jeong D et al., 2016; Kim and Lee, 2007).
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Fig. 6. Changes in annual temperature variabilities
(1980 ~ 2019)
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I7F ch(Imai et al, 1998; Bull, 1980; Zhang et al, 2020). &
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7} 5% 5713131 (Pablo, 2004; Zhang et al, 2020), 357]|# 4
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Table 7. The average (C) and trend (‘C/40 years) of monthly & yearly temperature variabilities over the 10

regions (1980 ~ 2019)

Seoul Gyeonggi | Gangwon | Chungbuk | Chungnam | Jeonbuk Jeonnam | Gyeongbuk | Gyeongnam Jeju

Yearly 52.1 54.9 59.3 56.6 53.5 54.3 47.3 55.6 51.6 38.7
+0.5 -4.2 -1.7 -1.3 +0.3 -24 +0.9 -0.2 +1.0 -0.2

25.5 28.4 34.1 31.1 28.7 30.2 24.9 31.5 28.9 19.7

Jan. +14 3.1 -1.9 1.9 +0.2 25 +0.9 14 0.5 -1.6
Feb, 26.6 29.1 35.6 322 29.8 30.9 26.4 33.0 30.5 21.4
+1.0 -0.8 +0.6 +1.4 +1.0 -0.7 +0.5 -0.3 +1.0 +1.0

Mar. 25.9 28.5 36.2 31.5 29.8 30.8 27.8 32.5 30.2 21.9
+3.6 +0.6 +0.1 +3.0 +3.4 +2.6 +2.9 +2.6 +2.1 +2.4

Apr. 26.9 30.0 349 32.1 31.1 31.8 29.4 33.7 31.5 22.7
+1.8 -0.7 -1.5 +0.2 +0.1 +0.5 +0.7 +0.3 +1.2 -2.6

May. 24.1 26.6 32.5 28.7 27.6 29.3 26.7 30.6 29.2 21.1
+2.1 -1.6 -0.8 +0.7 +0.4 +1.3 +2.0 +0.3 +2.0 -1.1

20.2 22.7 29.3 243 23.1 23.8 21.5 26.6 24 .4 18.1

Jun. +0.2 -1.6 -0.2 -0.5 +0.3 -0.9 2.4 -0.5 -0.6 -4.4
Tl 16.2 18.5 25.1 19.8 18.9 19.5 17.5 21.8 20.5 16.2
' -0.2 -1.2 -3.2 -1.2 -1.9 -2.0 -1.1 -0.6 -0.3 -0.5
Aug. 18.0 20.0 25.4 21.0 19.7 20.4 18.2 22.0 21.1 14.5
+1.9 +1.8 +2.0 +2.9 +2.1 +0.8 +1.1 +2.3 +2.3 -0.9

Sep. 22.0 24.3 29.1 26.0 25.0 26.0 23.0 26.6 25.7 17.1
-2.1 -3.4 2.4 -2.9 -1.9 -1.3 2.2 -23 -0.6 -3.5

Oct. 26.4 28.6 31.8 29.7 28.7 29.5 27.0 30.4 29.7 20.4
+1.3 -0.7 -3.8 -1.2 +0.4 -1.3 -0.6 -2.6 -1.6 -3.2

Nov. 26.6 28.5 33.6 30.8 28.8 29.4 27.2 31.7 30.1 21.7
+1.8 -1.0 -1.5 -0.9 -0.6 -0.1 -0.4 -1.8 -1.2 -0.8

Dec 25.5 28.1 33.8 30.7 28.8 30.3 26.1 31.7 29.6 21.0
+0.2 -2.8 -3.3 -3.0 -1.9 -4.4 -1.3 -2.2 -2.0 -2.0
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Table S1. The information of observation sites
. Location Observation Observation . . .
Region . Latitude / Longitude / Altitude(m)

(Site number) start date end date
Seoul H%_(IOS) 2010-08-16 37.5714 126.9658 85.67
AEFTZ (110) 1961-01-01 37.5569 126.7975 11.38
oA (112) 2013-10-22 . 37.4777 126.6249 68.99
°1A (112) 1904-08-29 2013-10-22 37.4776 126.6244 68.15
<4 (119) 2019-07-24 . 37.2575 126.9830 39.81
Gyeonggi 4 119) 1964-01-01 2019-07-24 37.2723 126.9853 34.84
3} (201) 1972-01-11 37.7074 126.4463 47.84
FH (202) 1972-01-11 37.4886 127.4945 47.26
o] (203) 1972-01-11 37.2640 127.4842 80.09
£z (90) 1968-01-01 38.2509 128.5647 17.53
& (100) 2006-11-07 . 37.6771 128.7183 772.43
& (100) 1971-07-15 2006-11-06 37.6869 128.7587 842.52
Gangwon 2 (101) 1966-01-01 37.9026 127.7357 75.82
&5 (105) 1911-10-03 37.7515 128.8910 27.12
HF (114) 1971-09-06 37.3375 127.9466 150.11
QlA] (211) 1971-12-01 38.0599 128.1671 201.78
A (212) 1971-09-27 37.6836 127.8804 140.20
>F (127 1972-01-01 36.9705 127.9525 114.85
A (131) 1967-01-01 36.6392 127.4407 58.70
Chungbuk 39 (135 1937-01-11 36.2203 127.9946 244.98
AA (221) 1972-01-11 37.1593 128.1943 264.62
HE (226) 1972-01-09 36.4876 127.7342 171.31
AAF (129) 1968-01-01 36.7766 126.4939 25.25
A (133) 1969-01-01 36.3720 127.3721 70.22
9t (232) 2016-04-01 . 36.7624 127.2927 81.50
Chungnam 9t (232) 1972-01-08 2016-04-01 36.7796 127.1213 21.30
23 (235 1972-01-24 . 36.3272 126.5574 9.98
Fof (236) 1972-01-09 36.2724 126.9208 13.42
FAF (238) 1972-01-09 36.1056 127.4818 172.69
A (140) 2003-12-31 . 36.0053 126.7614 23.20
A (140) 1968-01-01 2003-12-01 35.9930 126.7057 25.57
3 (146) 2015-07-01 35.8408 127.1190 61.40
3 (146) 1918-06-23 2015-07-01 35.8215 127.1550 53.40
Jeonbuk Hot (243) 1972-03-01 35.7295 126.7166 11.96
A4 (244) 1970-06-02 35.6120 127.2856 247.04
A (245) 2016-11-01 35.5631 126.8392 69.84
A (245) 1970-01-05 2016-11-01 35.5632 126.8661 44.60
9 (247 2017-08-25 . 35.4213 127.3965 132.50
9 (247 2013-08-01 2017-08-25 35.4023 127.3967 127.48
T3 (156) 1939-05-01 . 35.1729 126.8916 72.38
=3I (165) 1904-04-08 34.8169 126.3812 38.00
o] (168) 1942-03-01 34.7393 127.7406 64.64
&= (170) 1971-01-31 34.3959 126.7018 35.24

Jeonnam =

A5 (260) 1972-01-21 34.6888 126.9195 45.02
siIg (261) 1971-02-03 34.5538 126.5691 16.36
315 (262) 2017-08-25 34.6183 127.2757 51.91
15 (262) 1972-01-22 2017-08-25 34.6182 127.2757 53.12
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. Location Observation Observation . . .
Region . Latitude / Longitude / Altitude(m)

(Site number) start date end date

=55 (115) 1938-08-10 37.4813 130.8986 222.40

2% (130) 1971-01-12 36.9918 129.4128 48.98

I3} (138) 1943-01-01 36.0320 129.3800 3.94

i (143) 2017-08-25 35.8780 128.6530 54.27

i (143) 1907-01-31 2017-08-25 35.8282 128.6522 53.40

Gyeongbuk I+ (272 1972-11-28 36.8718 128.5169 211.32

7 (273) 1973-01-01 36.6273 128.1488 173.01

a9 (277) 1972-01-03 36.5334 129.4093 40.71

9] (278) 1973-01-01 36.3561 128.6886 81.44

1| (279) 1973-01-01 36.1306 128.3206 49.17

I (281) 1972-01-21 35.9774 128.9514 96.12

24k (152) 2017-08-25 35.5825 129.3347 82.00

24 (152) 2016-04-01 2017-08-25 35.5826 129.3344 82.00

4 (152) 1932-01-06 2016-04-01 35.5601 129.3203 34.57

FAF (159) 1904-04-09 : 35.1047 129.0320 69.56

59 (162) 1968-01-01 34.8455 128.4356 32.30

ZF (192) 2005-11-23 35.1638 128.0400 30.21

Gyeongnam ?ﬂ—T— (192) 1969-03-01 2005-11-23 35.2084 128.1191 21.32

AA (284) 2011-03-04 35.6674 127.9090 225.95

A% (284) 1972-01-24 2011-03-04 35.6712 127.9110 221.40

ShAd (285) 1973-01-01 35.5650 128.1699 32.00

UF (288) 1973-01-01 35.4915 128.7441 11.21

A4 (289) 1972-03-30 35.4130 127.8791 138.07

AA (294) 1972-01-24 34.8882 128.6045 45.40

@3l (295) 1972-01-24 34.8166 127.9264 45.71

AT (184) 1923-05-01 33.5141 126.5297 20.79

AL (188) 2008-09-04 . 33.3868 126.8802 20.34

Jeju AL (188) 1971-07-15 2008-09-04 33.3868 126.8804 18.40

AL (189) 2010-11-09 . 33.2462 126.5653 51.86

AL (189) 1961-01-01 2010-11-09 33.2461 126.5653 50.40
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