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Character of Heat Budget of the around sea of Jeju Island in Winter
- snowfall -

Kyoung-Bo Kim, Seung-Min Jang, Tea-Hee Kim*, Jong-Kyu Woo and Yong-Hoon Youn®
Jeju Regional Meteorological Office
*Marine Meteorology and Earthquake Research Laboratory. Meteorological Research Institute

In other to know the characteristics of the air-sea heat flux at on the coastal of Jeju Island. when there was
a snowfall in winter. It is used as the basic data are Automatic Synoptic Observation System(ASOS) compiled
by Jeju Regional Meteorological Office(JRMO) from 1993 to 2002. and SST data derived from National
Oceanographic Research Institute(NORI) and National Fisheries Research & Development Institute(NFRDI)
observations. the heat flux of the coastal of Jeju Island shows its maximum in January(latent heat flux :
35Wm™ . sensible heat flux : 85Wm™). and shows its minimum in July(latent heat flux : -13Wm™ . sensible
heat flux : -5Wm?) the more the temperature gap between the air and SST is large and the stronger a wind
is. the more it supplies the heat from the sea to the air. it shows that the north-western areas is about three
times higher than other areas in Jeju Island. when fresh snow cover is 0.0~09 cm. the mean bowen's ratio(for
1993 ~2002) is 0.63~0.67. when it is 1.0~4.9cm. the mean bowen's ratio(for 1993 ~2002) is over (.72 or more.
when bowen's ratio increased upto 063~0.80. fresh snow cover is increased gradually. therefore. it is researched
the there is proportion between the fresh snow cover and the bowen's ratio.

Key words : latents heat flux. sensible heat flux. fresh snow cover. bowen's ratio
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Fig. 1. Annual mean of heat flux(@h+ @e) by regional
in Jeju Island (1993~2002).
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Fig. 2. Monthly means of heat flux by regional in Jeju
_ Island (1993~2002).
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Fig. 3. Frequency of snow by regional in Jeju Island
(1993 ~2002).
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Table 1. Amount of monthly mean of fresh snow
cover(cm) by regional in Jeju Island (1993

~2002)
M 12 3 1n o
Jeju 238 101 26 0 30
Gosan 32 18 0.1 0 1.7
Seogwipo 18.0 47 08 2.0 94
Seongsanpo N3 172 14 3.4 2.1
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Table 2. Monthly mean of heat flux(@+ @.: W/n?)
by regional in Jeju Island (1993~2002)

m 12 3 un
Jeju 129 106 80 97 121
Gosan 456 365 23 338 438
Seoqwipo 104 91 70 100 105
Seongsanpo 151 132 2 116 140

Table 3. Maximum depth(cm) of snow cover by
regional in dJeju Island (1993~2002)

b

|
a

Ef

Year

Station. 1993 1954 19% 1996 1997 1998 1999 2000 2001 2002

Jeju 40 51 20 43 06 18 30 26 75 0
Gosan 65 ¢ 09 04 03 06 17 03 13 0
Soqwipo 51 48 02 44 12 27 25 10 15 0

Seongsanpo 2.8 166 39 85 59 98 135 62 125 05
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Table 4. Influence of wether element to heat flux on snowfall days (Jeju city)

sea level . . fresh snow  sebsible heat latent

date pressure wind air-sea cover flux heat flux
(W) temp.(C) )
(P) {cm) (w/ i) (w/ i)
1993.01.16 1023.5 78 8.0 0.6 85 161
1993.01.19 1026.0 56 7.0 2.0 53 88
1993.01.27 1022.5 10.2 74 4.0 102 212
1993.01.28 1027.3 8. 72 15 78 132
1993.02.22 1017.2 10.7 76 0.8 110 239
1993.02.23 1024.3 105 9.2 0.3 131 217
1993.03.01 1025.8 10.3 7.8 0.6 109 227
1994.01.20 1024.5 4.3 78 0.2 45 80
1994.01.21 1020.0 6.7 9.7 5.1 38 112
1995.02.05 1026.4 4.7 91 2.0 58 92
1996.01.09 1027.1 73 89 0.3 88 145
1996.01.17 1025.9 1.7 9.0 0.2 21 38
1996.01.18 1025.7 40 84 1.0 46 86
1996.02.01 1027.2 9.3 10.5 05 132 230
1996.02.02 1029.8 17 95 0.5 99 150
1996.02.05 1024.2 8.3 94 0.2 106 202
1996.02.06 1031.7 5.8 73 0.1 57 108
1996.02.09 1026.4 8.0 79 1.6 86 186
1996.02.10 1029.1 75 11.8 43 120 167
1997.01.06 10325 8.3 12.7 0.6 143 213
1997.01.07 1033.7 6.0 93 05 76 127
1998.01.19 1026.6 75 105 1.2 107 156
1998.01.23 1021.8 6.7 71 0.2 64 143
1998.01.24 1027.6 8.3 99 1.8 111 155
1998.01.25 1029.0 4.7 8.5 0.4 54 86
1999.01.08 1020.4 7.0 9.3 1.2 88 125
1999.01.09 1026.3 93 89 0.9 112 205
1999.02.12 1026.2 11.3 74 09 113 248
1999.12.19 10279 5.0 104 0.3 70 109
1999.12.20 1029.1 8.7 10.9 3.0 128 252
1999.12.21 1028.2 5.7 10.8 2.0 83 125
2000.01.20 1032.9 9.8 10.6 0.3 141 232
2000.01.26 1030.4 79 97 0.3 104 173
2000.01.27 1031.7 8.8 11.7 26 139 212
2000.02.08 1019.9 141 8.8 0.3 168 388
2000.02.15 1021.2 9.3 114 1.8 144 244
2001.01.13 1019.1 6.6 5.2 0.1 46 139
2001.02.14 1024.7 5.1 12.3 54 85 104
2001.01.15 1028.7 7.0 11.8 75 112 153
2001.01.16 1030.7 81 94 1.4 103 185.
2001.03.09 1024.1 5.5 9.6 2.0 72 159

Eol@ ARE A A34o) 00~09emd o 3 o HFRduE 072 ooz vehdth AFdo] A
FEAYE 063~067°12 AA4Ho] 10~49em¥ = 2 27K of B4z 063014 08044 F7lske &
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Table 5. Value of snow cover for 3 vears by regional in Jeju Island (1993~2002 : 850hPa temp.. heat flux. max. wind)

date SNOW_cover 850hPa temp. Heat flux(@h+ Qe) Max. wind(%s)
Jeju seongsan _ QOUTC 12UTC Jeju seongsan Jeju seongsan
1999. 1. 7 - 0.8 -7.1 -93 159 257 123 9.4
1999. 1. 8 1.2 73 -10.3 -107 135 236 123 9.1
1999. 1. 9 0.9 38 -10.1 -97 156 222 120 71
1999. 2. 3 1.2 1.1 -11.3 -103 192 286 10.2 9.2
1999. 2.12 0.9 14 -10.3 99 148 242 8.9 8.7
'1999.12.19 0.3 10.8 - -103 94 130 12.7 5.3
1999.12.20 3.0 24 ~11.1 -11.7 146 152 12.7 5.6
1999.12.21 2.0 135 -109 97 141 176 10.0 6.3
2000. 1.20 0.3 6.2 -11.3 -123 178 202 129 71
2000. 1.26 0.3 0.2 -12.1 -11.3 121 220 139 7.8
2000. 1.27 2.6 0.2 -125 73 174 201 13.6 8.9
2000. 2 8 0.3 - -10.5 -131 188 268 16.3 85
2000. 2.15 1.8 09 -11.9 -11.5 0 190 242 144 8.5
2001. 1.14 5.4 10.0 -12.9 -141 91 178 11.9 8.5
2001. 1.15 75 125 -135 -123 123 142 9.2 5.5
2001. 1.16 14 11.2 -11.5 -115° 115 101 8.7 5.7
—e—jeju —o—seoqwi. —m—gosan —w— seongsan. A& 9l Al BAuL H%EA dEist AHA
! o] 9J& Ao HA Bu7 YAE AFE A
o 3 Aol 052~05622 ANE AY (658 @
08 x—
o o /% Al ‘—}F%‘—L‘ﬂ- Qlth
o6 " Z4R%0 U W PF Hduls AHYE T
0s AAAM dd w4 Yehde "Holn AFAlG 14|
00~09 1.0~4.9 50~ om o] 0652 dAsY AAE 061 HAE 0.69= 0.08

Fig. 4. Relationship between fresh snow cover and
Bowen's ratio by regional in Jeju Island (1993
~2002).

Table 6. A value of Bowen's ratio on snowfall days
by regional in Jeju Island (1993~2002)

fresh snow

snowfallless snowfall cover
min. mean min. mean
Jeju < 0.46 046 065 056 071
Gosan < 045 045 061 052 066
Seogwipo < 051 051 069 065 075
Seongsanpo < 0.53 053 065 054 071
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Fig. 5. A standard line of fresh snow cover and Bowen's
ratio by regional in Jeju Island.
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Fig. 6. Change of fresh snow cover and Bowen's ratio
in Jeju City (January. 2001).
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Fig. 7. Change of fresh snow cover and Bowen's ratio
in Jeju City (January. 2000).

rszm C=Jresh snow cover —e—Bowen's ratio .
4 108
3 0.6
2 0.4
1 n {02
. | o

1 4 7 10 13 16 19 22 25 28 31 day

Fig. & Change of fresh snow cover and Bowen's ratio
in Jeju City (January. 1999).
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Fig. 10. Change of fresh snow cover and Bowen's ratio
in Gosan (January. 2000).
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Fig. 11. Change of fresh snow cover and Bowen's ratio
in Gosan (January. 1999).
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Fig. 12 Change of fresh snow cover and Bowen's ratio
in Seogwipo (January. 2001).
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Fig. 13. Change of fresh snow cover and Bowen's ratio
in Seoqwipo (January. 2000).
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Fig. 14. Change of fresh snow cover and Bowen's ratio
in Seoqwipo (January. 1999).
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Fig. 15. Change of fresh snow cover and Bowen's ratio
in Seongsanpo (January. 2001).
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Fig. 16. Change of fresh snow cover and Bowen's ratio
in Seongsanpo (January. 2000).
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Fig. 17. Change of fresh snow cover and Bowen's ratio
in Seongsanpo (January. 2001).
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Fig. 18. A value of Bowen's ratio on snow cover days
(January. 2001: 5em¢, I8 5cm>. Bsnowfall).
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Fig. 19. A value of Bowen's ratio on snow cover days
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Fig. 20. A value of Bowen's ratio on snow cover days
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Table 7. Frequency of fresh snow cover(a day) in
Jeju Island (1999~2001)
\Station o
Jeju-City
date
dan. 2001 13, 14. 15,16 14. 15, 16. 28 14. 15,16 14, 15, 16

dan. 201 20627 A /B VR N
dan. 2001 89 89 - 789

Seoqwipo  Gosan  Seongsanpo
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