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A Study of the Development of a Korea Wind Chill Temperature Index (I)
- Focusing on the Distribution of Existing Wind Chill Temperature
Index and Sensitivity Analysis of Model -
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Abstract: This study aimed to provide a fundamental besis for the development and promotion of a Korea windchill
temperatore index model in the field of human biometeorology. For this, & sensitivity model comently being used by
KMA (Korea Meteorological Administration) was analyzed. The results of the analysis showed that the Korean peninsula
could be divided into the urban area, the coastalfisland area, the inland area, and the mountain area. The average
temperature was highest in the coastal/island area, while it was lowest in the mountain regions. The lowesi temperature in
the urban and coastalfisland areas was 20 degrees below zero and that in the infand and mountain regions were 30
degrees below zero. As for wind speed, both average and maximum wind speed were highest in the coastal/island area.
The disibution of temperature and wind speed in winter was similar to that of the entire period. The results of the JAG/
T and Missenard model sensitivity showed that temperature tends to have more influence on Sensitivity than any other
factors. In sub-zero temperatire, however, the influence of wind speed tends fo increase.

Keywords: Wind chill temperature, Wind chill temperature index, Korean peninsula, SAG/TT model, Missenard model,
Human biometeorology
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Table 1. Input data used by cluster analysis
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Parameters Explanation Note Number

t1-t120 Tave Monthly mean temperature 120

t121-1240 Tonax Monthly maximum temperature 120

241-360 Tinin Monthly minimum temperature 120

3611480 Vave Monthly mean wind speed 120

1481-t600 Vimax Monthly maximum wind speed 120
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1721 Height Height of observation field above mean sea level 1
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Fig. 1. Regional classification by the cluster analysis (clus-
ter 1: an urban area, cluster 2: an inland area, cluster 3: a
mountain area, cluster 4: a coastal/island area).
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Table 2. The range of air temperature and wind speed at each station for (a) all seasons and (b) winter season

(a) all seasons

Temperature (°C)

Wind speed (m s™)

Classified area -
Average Max Min Average Max
An urban area 13.89 35.70 -18.20 290 22.60
An inland area 12.65 39.60 -29.20 1.50 32.00
A mountain area 9.84 37.60 -32.60 1.40 55.50
A coastal/island area 14.67 39.70 -19.40 3.11 43.30

(b) winter season
Temperature (°C) Wind speed (m s™)

Classified area -
Average Max Min Average Max
An urban area 2.55 18.50 -18.20 3.01 14.50
An inland area 0.17 24.10 -29.20 1.61 32.00
A mountain area -3.26 19.60 -32.60 1.49 2720
A coastal/island area 444 22.60 -19.40 3.51 30.00
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Table 3. The representative station of each area

A representative station

(the number of station)
Seoul (108) Busan (159)
An inland area Suwon (119) Dagjeon (133)
A mountain area Daegwallyeong (100) Taeback (216)
A coastalfisland area  Tongyeong (162) Wando (170)

Classified arca

An urban area

% W] Aode] WA 7L Fhe) B4
Eo) BuiEe] F94 158 Boplo) ARLEAS
Ae 99 A% 24 AASTA i 12
U 7lee) 2wdN B A7A%0) e A
dlal o} 7 Hote] A0= HoXT Edko)
Folz, AFEAA e Aol FHE HaT
7lgo] ge Aol sl B e 2 2ol
w5 ¥3E A4 e AT Agzas 4
Bl Tk ok BEe] 2 Ao
1 Ade 2 gEY 4 de Ade) Aeo 34
o) REARE F/1H0E B APRNE 4%
sdit. 7 Qe EAR AHE 2PRA A 2
A W FRA} A HwA AREA YA
1} et Bol ARsE gl AHE oz A

AR THTable 3).
Ko ML2EASe| BESY

199558 200437k 9] 2= 30970 A H<] €9
47|23 9BA5E, 4IA7 2 HUES v
2 A7exe EXE Fig 20 JehiTh Lutd
27 APIATFEHSTE 9, 200304 = gl
GHAZENE ol83le] Ao AT EXEE
A Qo B AFE 23] Ao He
S ZEEte] o HY U] ARLE A5
W3k AFo] olFojAel sz dHA 723 LA
TEE AR S A8 Apes BE¥ET g
7 B3t

12804 2971 BA AL E¥E AvEd
(Fig. 2) B3 3] A9 AF=e} g o=
ARG e AFLET FA0°0)] BHSE Hol
I YA WEAQ T AFE Aere asiy
Aem YR AR AAA Gt 10°ce FHE YERY
= W S8 AgeliM e Axdoz Jsle) e
T BEXE Holx Qi) T3 ATexr) 1 WA

ez JE 199 B=E HaAQ 43d 9
YR SRt G| A BEXE U
ERll 2 WEX G} A GoM e ALErt ot
Ae BE AL Holy gJo] o Ad I ]
o W 2 BX o] ¢As] A dUA
2 AAAQ] F¥L H&EE &+ Utk

A 3047 2770 AR 7IFARE 0] 83 A9
ALESFE 9, 2003) vlws] B2H UFER Yo
NG A= B ANy At 1°c A=
=7 JeRA R ARG o 10°C A= WA
yehdt) o Maroa AMge AE7E Al
A BEE Agol7] fige] ARG 7] A
HEAAO] gle AWSY AHE BA4o] BIgE=A] X3
HAS xpolg}t drEch w3 A A I3
Aol Aol AFe=rt A 30°C A= 7=
2Jol7t dths AL, AFXEE 13T o FF3
AEE AASAT AA mXle Hoo JFS
vAE F3 4TS a3 AAE] Exek 54
& A¥EE Aol vigsite 2L Yviske Aol
2 & 4 9l

RS A Ee] wabize} g AHEs] 9
at] 19953 5E 20049714 10d Bt ZF A9 of
FARY ARLEE 5°C 79 HFE WRIEE
Fig. 30] Yehlolth. 71446M AR EE
= 108904 o8l 487k THYEe] ARE ¥
g A9E FiEFig 3 FR) $AVIZ dgEe
12804 o)F3] 297kx9] A=t @A JERY
3 A FAAE 53] 194 AT el
g YA UEhde ¥ 4 gk B8 A QPFHeR
7F =& WeE Yehle ARREe ¥EEs 93
5°cAlM e e, B 50%3=e WEE Jeh)
A},

FAN F A9 ARLT BE 548 AuE
71 98 Ha AT flo] A7 =2E o AT
o W $i3e] WA= F3F 10°ce AAl F=e
F95 WA He 93t 20008 SARIEE AHE
A3N(Table 4), EAA G sFohe A3 FAAY
9] Agedls g3k 10°C olsil A7t ZF 7.12%%t
1.01%=Z YeRIaL F3F 20°C olalR]l A= AEA
AT 032%=2 YeRdth WEA9Y A9+ 54
o] @3t 10°C °ol3ll A7t 4.82%c]x thHo]
2.71% 28]l g3k 20°C ol3kl A7} 2 0.14%%
0.03%=2 VER} EARAYEQ AL AR HEie



198 MRS ) - 7)1 HURTAs 21 ¥ ORIl 2 - 883

(a) December, average case(Left) and worst case(Right)
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(b} January, average case(Left) and worst case(Right)
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(c) February, average case(Left) and worst case(Right)
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Fig. 2. The distribution of wind chill temperature during the winter season over South Korea.
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Fig. 3. The occurrence frequency distribution of wind chill temperature by a section at (a) Seoul and Busan, (b) Suwon,
Deajeon, (c) Daegwallyeong and Taebaek and (d) Tongyeong and Wando.
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(d) a coastal/island area - Tongyeong, Wando
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Fig. 3. (Continued).

Table 4. Occurrence frequency of wind chill temperature
(%)

Occurrence Frequency
of Wind chill Temperature (%)

Under -10°C  Under -20°C

An urban Seoul 7.12 032
area Busan 1.01 0.00

An inland Suwon 4.82 0.14
area Daejeon 271 0.03

A mountain Daegwallyeong 4334 11.51
area Taebaek 12.07 0.79

A coastal/island ~ Tongyeong 0.85 0.00
area Wando 1.01 0.00
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Table 5. A level according wind chill temperature
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Fig. 4. The rank distribution of wind chill temperature during the winter season in Korea.
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Fig. 5. JAG/TI model test for the wind chill temperature
change (a) with wind speed under the constant air tempera-
ture and (b) with temperature under the constant wind speed.
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Fig. 6. Missenard model test for the wind chill temperature
change (a) with wind speed under the constant air tempera-
ture and (b) with temperature under the constant wind speed.
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Fig. 7. Missenard model test for the wind chill temperature
change with relative humidity and (a) air temperature under
Sms” of wind speed and (b) with wind speed under -5 cel-
sius degree of air temperature.
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