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ABSTRACT

The Change of the Daily Minimum Temperature of Winter

in Sacheon Region by Katabatic Wind in Jiri—-Mountain

Jang, Haeng—Kwi
Advisor : Prof. Ryu, Chan-Su Ph.D
Department of Atmospheric Science,

Graduate School of Chosun University

There is remarkably daily minimum temperature in winter at the southwest
inland, Kyongnam in comparison with other regions of the same latitude. It is
estimated that this data is influenced by topographical effect and Katabatic
wind in Jiri-mountain.

This study analyzes the reason of the daily minimum temperature in winter
compared with other regions centering around Sacheon region through the analysis
of the wind field and topography of Jiri-mountain.

The data is the daily minimum temperature and wind during the past ten years,
and the every hour data for the period from 21 of the other day to 6 of the day
centering around the day of minimum temperature. The data use DB which is
constructed by Combined Meteorological Information System(COMIS). Analysis of
topography and wind (wind rose and serial analysis) around Jiri-mountain is
carried out.

Result : The study shows the existence of Katabatic wind and the change of
the daily minimum temperature in connection with Katabatic wind through the
analysis of the wind rose and serial analysis around Jiri-mountain. Especially,
this study demonstrates that the minimum temperature of Sacheon, Jinju region

in winter, early spring and late fall is lower than that of Hadong, Masan,



Busan, Suncheon, Gwangyang at the same latitude by the Katabatic wind
Jiri-mountain. Katabatic wind is generated at a mountainous area which has
larger inclination at leeward side than wupward side and height of the Mt. is at
least 1km as well.

The study shows the change of the temperature by Katabatic wind centering
around Jiri-mountain. This result suggests that Katabatic wind influences other
regions as well as Jiri-mountain. Thus, the mountain effect should be considered

as the fact of the forecast of the daily minimum temperature.

_Vi_
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Table 1. A Monthly average minimum temperature in winter by observatory
for the period from 1 Jan. 2000 to 31 Dec. 2008.

Monthly average minimum temperature in winter(C)

Observatory

Jan Feb Dec Avg

Sacheon -3.9 -3.3 2.4 -3.2
Jinju 5.1 4.1 -3.9 -4.4
Hadong 2.2 -1.3 -1.0 -1.5
Sansheong -4.0 -3.4 2.7 -3.4
Namwon 6.2 -5.3 -4.8 5.4
Gurye -4.4 -3.8 -3.2 -3.8
Suncheon -0.6 0.2 0.9 0.2
Gwangyang -1.7 -1.0 -0.4 -1.0
Masan -0.5 0.4 1.2 0.4
Busan 0.2 1.3 2.3 1.3
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Fig. 1. Locations of the automatic weather stations(AWS) in the vicinity of

Jiri-Mountain.



Table 2. Lists of the Observatory.

Start date Obs.  Station Lat.(N) Long.(E)  Obs. field height(m)
1992.12.07 Sacheon 35.07 128.08 20
1969.03.01 Jinju 35.16 128.04 27 .1
1993.11.13 Hadong 35.05 127.75 21
1972.03.30 Sansheong 35.41 127.87 138.7
1972.04.04 Namwon 35.40 127.33 93.5
1992.12.12 Gurye 35.18 127.43 32
1991.03.08 Suncheon 34.93 127.48 27
1991.03.08 Gwangyang 34.98 127 .58 23
1985.07.01 Masan 35.19 128.56 11.3
1904.04.09 Busan 35.10 129.03 69




FZ (Katabatic Wind)
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i) October k) November |') December

Fig. 2. The frequency of the average of the direction of the wind at
dawn and nighttime in Sacheon region for the period from 1 Jan.
2000 to 31 Dec. 2008.
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c) Autumn d) Winter

Fig. 3. The frequency of the average of the direction of the wind by
seasons in Sacheon region for the period from 1 Jan. 2000 to
31 Dec. 2008.
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b) Summer

S 4% 8% 12% 18% 20% 24% 28% S 4% 8% 12% 8% 2% 4%

Fig. 4. The wind rose by seasons in Sacheon region for the period
from 1 Jan. 2000 to 31 Dec. 2008.
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Table 3. The frequency of the direction of the wind by seasons in Sacheon
region for the period from 1 Jan. 2000 to 31 Dec. 2008.

Wind ) ) Wind direction

direction Spring Summer Autumn Winter frequency (%)
N 8.6 5.5 14.8 18.5 11.9
NNE 16.3 14.6 24.4 21.2 19.1
NE 7.2 5.3 1.4 10.2 8.5
ENE 5.7 4.9 7.8 7.6 6.5
E 5.7 4.2 4.9 3.4 4.6
ESE 3.6 2.7 1.7 2.1 2.5
SE 3.3 2.0 1.1 1.8 2.0
SSE 6.4 6.1 1.7 2.5 4.2
S 8.9 10.9 2.1 2.5 6.1
SSW 2.5 3.3 1.0 1.0 1.9
SW 2.4 1.9 0.8 1.1 1.5
WSW 1.4 1.7 1.0 1.4 1.4
W 1.0 0.8 0.3 0.9 0.8
WNW 0.4 0.6 0.2 0.3 0.4
NW 0.6 0.8 0.5 0.3 0.5
NNW 1.3 1.4 1.4 1.6 1.4
Calm 24.8 33.5 25.0 23.5 26.7
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a) January

\ A .
I’!ﬂnp‘lﬂl"'“’
‘Q.-

i) October k) November |') December

Fig. 5. The frequency of the average of the direction of the wind at
dawn and nighttime in Jinju region for the period from 1 Jan.
2000 to 31 Dec. 2008.
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a) Spring b) Summer

S S

c) Autumn d) Winter

Fig. 6. The frequency of the average of the direction of the wind by
seasons in Jinju region for the period from 1 Jan. 2000 to 31
Dec. 2008.
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b) Summer

S 4% 8% 12% 18% 20% 24% 28% S 4% 8% 12% 8% 2% 4%

Fig. 7. The wind rose by seasons in Jinju region for the period
from 1 Jan. 2000 to 31 Dec. 2008.
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Table 4. The freguency of the direction of the wind by seasons in Jinju
region for the period from 1 Jan. 2000 to 31 Dec. 2008.

Wind ) ) Wind direction

direction Spring Summer Autumn Winter frequency (%)
N 5.5 3.4 6.0 7.6 5.6
NNE 4.5 3.7 5.2 6.5 5.0
NE 3.0 2.9 3.3 3.8 3.2
ENE 2.2 1.3 1.9 2.2 1.9
E 1.6 1.7 1.4 1.4 1.5
ESE 1.4 1.9 0.6 0.7 1.2
SE 1.1 1.8 0.3 0.5 0.9
SSE 2.5 4.6 0.5 0.4 2.0
S 2.5 5.2 0.7 0.5 2.2
SSW 3.0 6.5 0.7 0.6 2.7
SW 2.0 3.4 0.5 0.6 1.6
WSW 1.4 1.2 0.5 0.5 0.9
W 1.8 1.3 1.0 1.2 1.3
WNW 2.2 0.9 0.9 2.1 1.5
NW 2.0 0.9 1.3 2.8 1.8
NNW 4.3 2.3 4.5 6.2 4.3
Calm 59.0 57 .1 70.7 62.5 62.3
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g) July h) August |') September

i) October k) November |') December

Fig. 8. The frequency of the average of the direction of the wind at
dawn and nighttime in Namwon region for the period from 1 Jan.
2000 to 31 Dec. 2008.
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| LSRR

c) Autumn d) Winter

Fig. 9. The frequency of the average of the direction of the wind by
seasons in Namwon region for the period from 1 Jan. 2000 to 31
Dec. 2008.
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b) Summer

c) Autumn d) Winter

Fig. 10. The wind rose by seasons in Namwon region for the period
from 1 Jan. 2000 to 31 Dec. 2008.
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Table 5. The frequency of the direction of the wind by seasons in Namwon
region for the period from 1 Jan. 2000 to 31 Dec. 2008.

Wind ) ) Wind direction

direction Spring Summer Autumn Winter frequency (%)
N 15.2 6.4 12.5 16.6 12.7
NNE 4.9 2.9 5.3 7.0 5.0
NE 2.6 2.5 3.3 3.1 2.9
ENE 2.0 2.7 2.2 1.9 2.2
E 1.4 1.6 1.1 0.9 1.2
ESE 0.8 1.2 0.7 0.6 0.8
SE 0.9 1.0 0.9 0.9 0.9
SSE 1.1 1.2 1.2 1.2 1.2
S 1.8 2.2 0.9 0.6 1.4
SSW 2.0 3.4 0.6 0.5 1.6
SW 2.6 3.9 0.6 0.5 1.9
WSW 2.2 3.3 0.6 0.6 1.7
W 1.9 2.2 0.5 0.7 1.3
WNW 2.7 2.0 1.3 1.8 1.9
NW 5.7 2.8 3.3 5.6 4.3
NNW 12.4 5.2 10.3 12.5 10.1
Calm 40.0 55.4 54.9 45.0 48.8
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a) January b) February ¢) March

i) October k) November |') December

Fig. 11. The frequency of the average of the direction of the wind at
dawn and nighttime in Sancheong region for the period from 1
Jan. 2000 to 31 Dec. 2008.
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c) Autumn d) Winter

Fig. 12. The frequency of the average of the direction of the wind by
seasons in Sancheong region for the period from 1 Jan. 2000
to 31 Dec. 2008.
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b) Summer

c) Autumn d) Winter

Fig. 13. The wind rose by seasons in Sancheong region for the
period from 1 Jan. 2000 to 31 Dec. 2008.
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Table 6. The freguency of the direction of the wind by seasons in Sancheong
region for the period from 1 Jan. 2000 to 31 Dec. 2008.

Wind _ _ Wind direction

direction Spring Summer Autumn Winter frequency (%)
N 5.6 2.7 5.3 5.9 4.9
NNE 5.0 3.4 4.6 5.0 4.5
NE 3.1 3.3 1.9 1.9 2.6
ENE 4.1 5.3 1.6 1.1 3.0
E 5.9 8.9 1.5 1.3 4.4
ESE 3.2 5.7 0.8 0.9 2.7
SE 1.9 3.4 0.6 0.8 1.7
SSE 1.2 1.7 0.5 0.7 1.0
S 0.9 1.1 0.4 0.8 0.8
SSW 0.9 0.9 0.5 0.7 0.8
SW 1.5 1.3 1.6 1.4 1.5
WSW 3.5 2.3 3.6 3.3 3.2
W 4.7 2.6 4.7 7.5 4.9
WNW 6.5 3.1 6.5 1.1 6.8
NW 6.1 2.3 5.9 8.5 5.7
NNW 4.4 2.2 3.5 5.2 3.8
Calm 41.7 49.7 56.6 43.9 48.0
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Fig. 15. Surface synoptic chart at OOUTC 30 Jan.2008 for MTSAT enhanced
IR imagery.
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Fig. 16. Synoptic weather charts at OOUTC 30 Jan. 2008 for 925 hPa level
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=7 = 21
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Fig. 18. The status of a) minimum temperature,

(b) wind direction and speed.
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Fig. 19. Surface synoptic chart at OOUTC 06 Feb. 2008 for surface.
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Fig. 20. Surface synoptic chart at O0UTC 06 Feb. 2008 for surface MTSAT

enhanced IR imagery.
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Fig. 21. Synoptic weather charts at O0UTC 06 Feb. 2008 for 925 hPa level.
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Fig. 22. Synoptic weather charts at OOUTC 06 Feb. 2008 for 925 hPa level
MTSAT enhanced IR imagery.
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Temperature (Min.) 2008.02.06.

Temperature(

Fig. 23. The status of a) minimum temperature,

(b) wind direction and speed.
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