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Spatial Distribution Patterns of Winter Daytime and Nighttime Apparent
Temperature in South Korea
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Abstract : This study classified wintertime bioclimatic zones of South Korea based on daytime and nighttime
distribution of wind chill index calculated from climate data during the coldest month for latest 30 years (1971-
2000). The results show that the winter daytime and nighttime wind chill index were influenced by climatic
factors such as elevation, land-sea breeze, topology, and sea currerts etc. as well as climatic components such as
temperature, wind speed, and sunshine, so that South Korea was divided into five bioclimatic zones; Cool day-
Cold night zone, Keen day- Cold night zone, Keen day-Very Cold night zone, Cold day and night zone, and
Cold day-Extremely Cold night zone. Especially, coasts and island areas, except for south coast of Korea, shows
Keen bioclimatic response during daytime and Very Cold bioclimatic response during nighttime. This indicates
that coasts and island areas, except for south coast of Korea are affected by moonson and land-sea breeze. In
addition, highly elevated Daegwallyeong shows Cold bioclimatic response during daytime and Extremely Cold
during nighttime due to the influence of adiabatic temperature lapse rate and monsoon. This study offers basic
data necessary to make decisions concerning insulation such as clothing and architect etc. by classifying winter
bioclimatic zones of South Korea based on various daytime and nighttime distribution of wind chill.
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Figure 1. The distribution of 61 weather stations in South
Korea (1971-2000).

gate] ALA Hagod HE F7+ vz
AAFE 400-710 kea/m*hE AE7)E AZEE X
Ao wEtA M ET(Cool)-Z 2% (Keen)-F &
(Cod) 2.2 thFatAl Vel Qitk(Fig 2(a). F
b wE AR I ol FH(Cdd) 9] AQoR
BHFHEE X2 3A sg-EAM URAGH g
Tt & Axgog RHD F2 At o
HEAY Faely BRAY, £33 9 AFTY
FEAGE F7 wgEZA ST 600keal/mPh o1
022 #AA3(Keen) AZEE BAth gvkatd, &)

-239-~



Hug  2EY

-

M3t EARGNNE FAH HF Bk o
Yah(uhes, 190), 22 AL ANEe 98
2 E&o] Zaje] uighdZ &3y} A7

el
°|tH(Fig. 3(b)). LA NN FE F7o] &

= — .8

o wE du |o

(Keen)-F+(Cod) ¢] AAEE Hold 3]
A BE 9% FE &2 59 dgAGL gg
F&ol 25 m/sE st vigd At 24 4
it 39, AFEE £F TMAG 7S
T ASFRTE A3 BAMAEE o) ¢S
FRote Ao B Fo] Ao uls) ubg
WA 474 24 e itk 7HE, AFAlY) A
Sl dY 1728 §CE e Ao vl3) Y
A EA9, FHol 49 mAE BEL AAZ A9
of B3] 7FFo] B, YAMEE 46 keal/m*hE wi$-
Ao|, F7+ vl AR FE 638 kea/m*hE EA ot
ey Arh(Figs. 2-3). 3 FlAte) €229
AL TV 2L 42CE FTIULAY FH
HERY Bt 2 wbd, YAl S6kcal/m?h ©]
2 AL, FEE 4 m/s9] FEO] Bolx Fh)
A F7¢ vl A A $7t 705keal/mthE 1Y L
F&(Cod)e] AZEE ey o &3 &2
ES AFE F A9 33 AA Ha AR 1

1

©

ot

keal/m*he] 1/2018t2 F-&ol o3t gl okEAL oy
2 Y9 Ade] B2 X933 5L Holz gl
tHFig. 3(a)). 48 A3, FEH $9 Aot XY
& 7 v AR 9 6%0keal/m?h 0L E
=4 dedd. 53 d#AHS dAFol
130keal/m*h Y & B7817, eI Est Fob o
3 7)&0] 25CE w4 Wi FTEE 49 m/s0E
ekl F3 a7 AFE 8¥kal/mho 2 F
2 (cod) 9] MFAEE Hols Ao|th. T3y HA)
FAZL7E goA v YR E A2 5 9
A% eI hAFEY o B Ao Az
A gt A M v AR 3R Y
of FHlE FEZ FL(Extremely Cold)e A7t
T8 HY AeE AREY

Bh, el At g Awl Ak Atolo) X3 U E
2 Y& " FHAME F7 el Aot
435keal/m’h o3 Fato) A AL s o
< Agolth of AL rwatalo| nigre)x|AMH
of #1X3te] 15 m/s ©)3te] WY F4S BHojn,
YHV7| 2% 45C oA g AAAGET &1,
YA 128kcal/m?h OJACE EA UehbA A
E(Cod)d AZZE UeT Utk =3 @3

2

050’!’ !!#a%g EEOOO.’)

|

2E+005 3E+005 4E+005 5E+005 6E+005 7E+005

1E+005+ <§-

w2

OE~!!E !!tl-igg ;Emos

2E+005 3E+005 4E+005 SE+005 6E4005 TE+005

Figure 2. (a) Daytime wind chill (kcalim?h) and (b} daily maximum temperature (°C) for January in South Korea (1971-1990).
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Figure 3. (a) Sunshine (kcal/m?h) and (b) wind speed (m/s) for January in South Korea (1971-1990).
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Figure 4. (a) Nighttime wind chill (kcal/m?h) and (b) daily minimum temperature (“C) for January in South Korea (1971 -1990).

~242-



5. ZOFN HRYINA B IE
NE| 3 g

Fig. 5(a)& && 6170 AA AHE okt nhghy
A gro A F vt x| A8 78 £ o
Al Baae FASE 3 AU 7 #is
£ Y RAolth @ty Fopzre] wighi x|
Zole] BFZHE 332%kcal/m*hE 71AH A AA]
3t AAALEY F7Ho] 200keal/m*hgl L 18
3 derE o R dete) F7hs} ofrkatele] A7t
T FRIA 2ES ¢ § stk o) HAL
OEW, F7ha ofzh Abele] AL X7} 7Y A
A viebte 22 dieE 2 45 27, 94 =
AAEE Aok WA o] 3k Folk Alole A
ZE A7t W AL X AFER A9 &2
T2 Yepdth o]f g Fopzk Alole AL A=
2 drolAM e F:7he] Ak oF uighd

flo

7l Az ane 2HE BHEHS AT Yok
drterol W Y@y AYEE HRAge 3
243} opzk vy ztR) o) 2ol 7k ok d00keal/m*h
AEE A deh, datgko] e g25 9 A
FEE o)z} o 200keal/m’h 2 W3t FA U

wBlel 72 - 0R) HZ 2E0| 23N 2E By

Eidth olgld AGEdME 48 MY, dd o
YA Ao QlojA g ApA e Fopzre] mlghd
7t Ag AA e FLFAR, T F F4 o
o] WstE o ¢ & F Sl

Fig. 5 (b)= 71"H A AAIG vghgzhx]go)
ot AZEE uigoz AU Fopk wiEyz
A4 BEL(Figs. 2(a) and 4(2))E ZHANA Y&
dae] ALE A 7FAY FRTo|T, Foprt
o M7z wel Gl Me= AA 57119 A
1% 30l YehdtHTable 2).0 F7+ As-okzk
F2Y, F0 Aol 28, 7 BE-opzt f
% TR BE 2EY 2k &

lo

N

] Rz
T2 359,
geke] et sk 2 USAY LS AYs B

£ A F7+ ntgy A= 500-700kcal/
m’hE 2H T (Keen) S, oF7F BFEY 2R FE= o2
X 9 300m ol&e] WE AR 700-
900kcal/m*h2 3F&(Cold), SGEANRAY 2w
Ab gl Akl o] T AER] ol Al = 900-1100keal/
m’h 2 % %8 (Very Cold) ¢ A7ZEE Holt)
olzid 5719 AEr|F F¥E gy B¥ £
< 7lestd o ok

OE*E!E ! !Oasg ;EAOOS

5E+005

| 2

2E+005  3E+005

4E+005 §E+005

TE+05-

TEH005

7E+005

Zona IV

Zong Ii oso—ooo 15'*%0:5;2 +005
Zone |l
2E+005 3E4005 4E+005 5E+005 6E+005 7E+005

Figure 5. (a) Departure of wind chill index between daytime and nighttime for January {kcal/m?h) and
(b) wintertime bioclimatic zones in South Korea (1971-2000).
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Table 2. Classified wintertime bioclimatic zones based on daytime and nighttime wind chill Index in South Korea

Unit : kealm?h
Bioclimatic Zones Daytime Nighttime
Wind chill Index Sensational Response Wind chill Index Sensational Response
Zone 1 300-500 A& (cool) 700-900 F2 (cold)
Zone 11 500-700 &4 (keen) 700-900 Z & (cold)
Zone I 500-700 23 (keen) 900-1100 uff 3= (very cold)
Zone IV 700-900 % & (cold) 900-1100 F2(cold)
Zone V 700-900 22 (cold) 1100-1300 = & 2 33 (extremely cold)
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