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An Analysis of a Winter-time Temperature Change and
an Extreme Cold Waves Frequency in Korea

Jeon, Mi Jeong and Cho, Yongsung™'

"Dept. of Climate Environment, Korea University, Seoul, Korea
"Dept. of Food and Resource Economics, Korea University, Seoul, Korea

ABSTRACT

To compare changes in winter temperature over South Korea, 30-year average climate data and climate data of
recent 10 years (2014~2014) such as mean temperature, daily maximum temperature and daily minimum temperature
were analyzed. Also, we set analysis extreme cold waves frequency related to winter such as freezing days, snow
days, days with temperature of below —5, and days with temperature of below —10. This process enabled the
comparative analysis of winter temperature changes and extreme cold waves frequency related to winter. This
study estimated that winter temperature has gradually increased throughout the last five decades, however, the
frequency of extreme weather, such as cold waves has also increased.
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Fig. 1. Location of observation.
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9 Si} e g 89
ol7h ghe-S BIIT 4 Itk A, QAL E3, 49, T,
FEee A2H Byl ew Bugel BE 0T of5tg =
ol glom, ol Aok Aelet UmA] Aele A2 B
7187t Bgtol B Ae] gk el ik 53] chat
e AL Ble Wdgke] 47k —5.55Cek ~S87C
2 /M e 722 el e, ATims AL B
et Fdgke] G4k 29Tk G T97CE g B 71
HES Holx 98e & 4 9tk
Z] o

257 H5 Al
@3l|9Ksouth coast), AEZFZ| ¥ (mountainous region) .2 HE&
ato] 10117K2004~20149) A&d Fat7| 23} 144 3067k
(1981~2010%)2] FUZES BAgE AT Table 20] Leh}
ek W ete] A9, T 306 Bele) AL Hght A
o+ 10d AL Bt7120 Bt gles o 4 ok S
AL FAgE —0.19Ce} Hlwste] 2 1097 Hat7]20]
—0.12C2 0.07C 27151 2412 B}, Usjokal Ak <]
78 Al A 30 7He] AL et |23 Blasto] 2t
109 5% AA 7]20] 0.02Te} 031TC 7t FA1E
Uit ol 17 3040] Bl dju] 2 1087
7]0] AxF F7FHL = AL

g8 FH(cental region), H(south region),

B

[

3.1.2 =2 10

T E 17|20 Bt ulm

2570 T5 A 200495 20149712 Z2 1097 A
24 2 317]-&(maximum temperature)?} 1981 K€ 2010
W) A3 3087 FUgks vlmst AT} Fig 30] et
U glck Baka]eo] oJsiel tipele] 495 Aok, B
= Ao] FFe 7S 7SSk glen, 2T 1067t 7]
I FAZEE A9 Bls=gt Aok Holal itk A, 91
A, 7Y T8 FRAHE 59, H A

T 5 , o9
g Ao wis|] AiHos 71 &

=

=
3 e

-

Kl

24

e, A e

et

=

1l
=

o
M
k1

rlo

Cold waves watch

Cold waves warning

October to April, If one of the following,

(© Morning minimum temperature is under 3, 10C lower than

1 day before and It low 3C than climatological standard
normal

@® Lowest morning when the temperature is below —12C
expected to last for more than 2 days

@ When the expected significant damage to sudden cold
symptoms

October to April, If one of the following,
(© Morning minimum temperature is under 3°C, 15C lower than

1 day before It low 3C than climatological standard normal

@ Lowest morning when the temperature is below —15C

expected to last for more than 2 days

@ When the expected significant damage over a wide area to

sudden cold symptoms

Source: Korea Meteorological Administration (2015)
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Fig. 2. Comparison between mean temperature and climatological standard normal (unit:C).

Table 2. Temperature changes by regions

Central region

South region

South coast region Mountainous region

Mean temperature —0.12T 1.86TC 472°C —555C
Climatological standard normal -0.19T 1.86C 4.70C -5.87TC
Temperature change 0.07C(A) 0.00C(—) 0.02°C(A) 0.31TC(A)
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Fig. 3. Comparison between maximum temperature and climatological standard normal (unit:C).

Ak ARG o EREE tlEde Jste] Bt il 7
22 Uik

Table 30 R} 9J50], 257 B 2 HS 28, Ui
aieh AR o g FRsto] 10@1}(2004~2014L=1) AL

Hat Ha7| 23 B 3097K1981~20101) 9] FEgte]
ke AR Ay SRAIGY ARIA A2 Hdgh o] FH2
10 Ho-&a17]20] 242 0.02TL}F 0.53T A3t 2o & U
won, Jrja oz ARIx| o] A e Hls] 7]o] T

FeotiEe AU = AT W, AT geliel

b=

Journal of Climate Change Research 2015, Vol. 6, No. 2

N

el shagk diu] 217k —0.15Cek —0.09TH 7].89] 7
o)1 gl ACE Uehgith FHA| ol AR ol

AL 9lom], PR Aok Ziashs AREE Holi

W, 2 71e0] wspt 28] 4ee el

i

0

O
30 b pr

lo rld

3.1.3 z2 109 HHZ|N7|=21t
Fig. 4of R QI520l, 2571 5 A3 200455 2014
7R Z2 1087 AE Het 2A7]-(minimum tempe-
rature) ¥} 1981378 201008714] €] 307t sdgte] Hsks

gt gl



a|Ltel ASH 72 Hat | St ghtie 32 91

Table 3. Maximum temperature changes by regions

Central region South region South coast region Mountainous region
Maximum temperature 443C 6.65C 8.67C -0.27C
Climatological standard normal 441C 6.830C 8.76C -0.80C
Temperature change 0.02T(A) —0.15C(¥) —0.09T(¥) 0.53T(A)
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Table 4. Minimum temperature changes by regions
Central region South region South coast region Mountainous region
Minimum temperature -4.17C -233C 1.36TC —11.08T
Climatological standard normal —424T -2.29C 1.31C —10.73C
Temperature change 0.07C(A) 0.04T(A) 0.05C(A) —0.35C(V)
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