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ABSTRACT

This study presents a review on the recent climate change over the Korean peninsula, which has
experienced a significant change due to the human-induced global warming more strongly than
other regions. The recent measurement of carbon dioxide concentrations over the Korean peninsula
shows a faster rise than the global average, and the increasing trend in surface temperature over
this region is much larger than the global mean trend. Recent observational studies reporting the
weakened cold extremes and intensified warm extremes over the region support consistently the
increase of mean temperature. Surface vegetation greenness in spring has also progressed relatively
more quickly. Summer precipitation over the Korean peninsula has increased by about 15% since
1990 compared to the previous period. This was mainly due to an increase in August. On the
other hand, a slight decrease in the precipitation (about 5%) during Changma period (rainy season
of the East Asian summer monsoon), was observed. The heavy rainfall amounts exhibit an in-
creasing trend particularly since the late 1970s, and a consecutive dry-day has also increased pri-
marily over the southern area. This indicates that the duration of precipitation events has shor-
tened, while their intensity became stronger. During the past decades, there have been more stron-
ger typhoons affecting the Korean peninsula with landing more preferentially over the southeastern
area. Meanwhile, the urbanization effect is likely to contribute to the rapid warming, explaining
about 28% of total temperature increase during the past 55 years. The impact of El Nino on sea-
sonal climate over the Korean peninsula has been well established - winter [summer]| temperatures was
generally higher [lower] than normal, and summer rainfall tends to increase during El-Nino years.
It is suggested that more frequent occurrence of the 'central-Pacific El-Nino' during recent decades
may have induced warmer summer and fall over the Korean peninsula. In short, detection and att-
ribution studies provided fundamental information that needed to construct more reliable projections
of future climate changes, and therefore more comprehensive researches are required for better un-
derstanding of past climate variations.
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Fig. 1. Histograms of (a) winter-mean and (b) summer-mean temperature.
El Nino years are marked by E (reconstructed with the extended data from

Kang, 1998).
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Fig. 2. The annual extreme values of daily pre-
cipitation observed over the Korean peninsula
during 1951~2006. Linear trend is 230 mm/ 56
yr. Heavy line is the 5 years running average
and heavy dotted line is the linear regression (¥]
A3 5, 2008).

2009).
BojRE 2 k%
= 702 HuEL
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6.3 B

1 =0l 452 o

Fol oUAZFY 4TS 3Pl Hol ehF e
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W] e ohE WY A Hohroz Fel

¢

FolA glol RAATY A A BF Wy &
Wsleois o AR Wl e gol v
. 1970%0ch 3t ol e wo1Yel 34
o #ol Wb $EINS Yokt AFS P
sh2, yEIE gett whgol S7RE ol

HACHHo et al., 2004). sto| ASst= e E
= N 37 B pa 2AS BolA gt
ot ShAISE 22 109 Fgtells gt dEERe
2 AS3t= gL L7t 27819 3(Choi and
Kim, 2007), 1980ty o]¥ o= 22 =& sffor
S Ax|2| Okw upE FZOZ ARSI ElEO|
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57b 27Kt 2122 B3 8t 9ckChoi ef al,
2009). 2], SHEIE UEZ 02 AEStE
ol YAZo] ARt elERT o et

ABREMEA £, 2008) 32 b e

3 7ha ZAIE o] dhubmo] ARSH: o)
ZHEst Z7ksta ¢l8o] usAl ub Ok Q)4
QF 2R 2008). 3tH, X[Z7HA|Q] 2= Auto
A= AEfZckollA] drAist= EfEHIEO] #3}u}
EANOR QojulstA vehbal QorAITh ol
7% BREo A7 2ust SN AEmoke]
A ul=o] 7EAE olZsta Qlck(Sugi er
al., 2002; McDonald et al., 2005; Oouchi et
al., 2006; Bengtsson et al., 2007).
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& BAe AT A7 FUA 2wt ol A
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(93] =, 1994; Chung and Yoon, 1999; Ch-
ung et al., 2004). Z17%F £(2000)- 1271 =A|
9] 353(1954~1998u1)7t 7] 22t8 BAL E3]
o HA719 2717t ¢ 0.5~14C9 WHAE
7IAH, o] 71L& 7t FolAl =AISH Tt OF
32 %ehaL ukslar Qich E3t rd o] ZALEQ}t
o "HlmBAM S Eto] 127] =A] Fof 7t 7t
Zd Erhal zAsia Qick 2 olggt T2
7kt EAISH Jah= A QIEARSSHA ubA
ol 71Q1=lo] Al7toll whet wSHE )

EAFE A T TAS AL UstEA
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ol ©xt w9l orolq BEAIHO 2z AL U SWdt ARVl tEiAE o 2 AeE
SHEAl oW g F: Fed Y st Yok

2 olsfsfiof sh=vte wekstr] Slstel alvat EASEE AAQEA, 2HBEA g grUE
DEAIS 7127 28 HIEA Aele] Jleo] ©f A A HES el AS T ook
ot PO wlmElo] TS mate] o3t 7] & uyol oste] BAMEW gjch gt opujgt
QLS Bk ATSO ATE Table 191 & AZPHOR EASt] HEJ} th2y] fRo] o
oFstgITh Table 1014 & 4 Qo] LRIt AR 7S AHLSHE Jhol whet Kol gl &
AR(QWFIILT AL, HA 1)) wet EA]  glch 20008Ith o]F 22 7|7t Eoto] QET}
stawbs} 7i7k kAl dehol, Ao 109 ol mE EAS FES ASHIAS =

o>
WFo2 MW 01~02C2 EAS JE7 et 200022 sto] 7t thEAIY] EAISH HHE A

Table 1. Summary of research articles on the urbanization effect. Mean, Max and Min indicate mean

temperature, maximum temperature and minimum temperature, respectively.
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4041(19549 ~ 19939
Z17] £(1999) 0.40°C/40 yr
1270 B2A

N . 241(197491 ~ 199741) S R](1.58°C/24 yr)
Ao AT} QubH(1999 ' ,
4852 +0HE(1999) 0] 2L H]EA] 9 3QH0.58°C /24 yr)

2041(1973 ~ 1992)
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mEu 7Moo Qe EAISE 7] EH3t
of ojwdt JgkS Hol= 7Hg EASY Table 2
off AAlstgct. 2ete] 571 =AISAE, 9
A, o, 24, SE)0 S3 #E ARE olf
sto] 2k® Q] 7] 1042l 19504 TH(1954~1963
et 2k29] uhx|gk 109l 2000ETH(1999~
2008%)2l {712 AolE FA8E Aot BA
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(W= FH), (R4 AAD, (F£, 2 15
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0.24~1.58C (H4 1.17C)9 #Helold, A|AY

L t7olA 1.58CE 7HF =9tm B XojA
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£.2007; Ha and Yun, 2011), Ati&E(Um et
al, 2007), A7|E W B EASte] T2 £
Zl0] &=20] Wt 59 FAME 3 Q- Ech
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Table 2. Total mean temperature change (AT), mean temperature change due to urbanization effect

(AT, mmization), contribution ratio of AT, ...~ to AT, and difference between AT and
AT, pmi-ation Tor each station during recent 55 years
(FR=AIS 2 = =4 (C) (C) (%) (0)
A g-oF 1.4438 0.4808 33.30 0.96
QAA-7Fst 1.4155 0.5102 36.04 0.91
o =-g A 1.5853 0.5614 35.41 1.02
BAARY 0.8094 0.1584 19.56 0.65
LR 02413 0.0363 15.05 0.20
o+ 1.10 0.35 27.87 0.75
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