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ABSTRACT

An Observational Study of the Noctumal Gusts under the
Conditions of Stable Weathers at Daegu Airport

Eom Taejun
Advisor : Prof. Ryu, Chan-su, Ph.D.
Department of Atmospheric Science

Graduate School of Chosun University

The nocturnal gust of greater than 15KTS, occurring in the stable weather
conditions due to the influence of the high-pressure system at Daegu Airport, has
been carefully analyzed by the synoptic scale, mesoscale and topographical analysis.

This process ends up with following results.

First of all, the synoptic analysis of the 850hPa upper air always shows the
thermal trough in the korean Eastern Sea, which causes the surface of discontinuity,

as the land is relatively warmer than the sea.

Then, it is classified into sea-breeze front-like pattern and the other by the

mesoscale analysis.
Lastly, the topographical analysis proves that Daegu is susceptible to an easterly
wind, which tends to become faster when passes through Gyeongsan. It happens as

Daegu Airport is located in a valley, which is 70km away from Pohang in a straight

line, and this region is joined easterly.

- viii -
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Fig. 1. Expansion pattern of the Continental High Pressure in Winter.
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Fig. 3. Direct and Indirect influence of the Typhoon.
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Fig. 4. Placement of different Atmospheric Pressures.
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Table 1. Case-screening Results

No Station Date hour Wind Wind
direction(®) | speed (kts)
1 Yongsan Apr. 19, 2013 3 040 15
2 Yongsan Sep. 25, 2013 20 310 18
3 Sungmu May 16, 2013 21 130 16
4 Jungwon Aug. 11, 2013 20 250 15
5 Yecheon Mar. 21, 2006 20 090 15
6 Kyeryong Jun. 16, 2007 21 100 15
7 Kyeryong Aug. 5, 2009 23 140 15
8 Daegu Mar. 6, 2006 20 110 16
9 Daegu May 24, 2006 20 130 20
10 Daegu Feb. 27, 2007 23 160 15
11 Daegu Apr. 26, 2007 20 130 20
12 Daegu Jun. 18, 2007 20 130 15
13 Daegu Aug. 29, 2008 20 130 17
14 Daegu Sep. 8, 2008 21 130 16
15 Daegu Apr. 23, 2009 22 100 16
16 Daegu Sep. 16, 2009 20 100 15
17 Daegu May 9, 2012 21 130 15
18 Gimhae Dec. 30, 2006 5 310 15
19 Gimhae Jan. 2, 2007 23 020 18
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Fig. 5. Surface Weather Chart at 21:00LST Mar. 06, 2006
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Fig. 6. Same as Fig. 5 except for May 24, 2006
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Fig. 7. Same as Fig. 5 except for Feb. 27, 2007
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Fig. 8. Same as Fig. 5 except for Apr. 26, 2007.
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Fig. 9. Same as Fig. 5 except for Jun. 18, 2007.
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Fig. 10. Same as Fig. 5 except for Aug. 29, 2008.
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Fig. 11. Same as Fig. 5 except for Sep. 08, 2008.
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Fig. 12. Same as Fig. 5 except for Apr. 23, 2009.

2009)
BE

12UTC 16 SEP 2009 (21KST 16 SEP
(3 e [ oE

ASAS KMA
~)1612UTC SEP 2008
- ‘:SUHFACE PRESSURE{HPa)

e

WE SE BE WE HE
orea Meteorological Administration(KMA) 12UTC 16 SEP 2009 (21KST 16 SEP 2009)

Fig. 13. Same as Fig. 5 except for Sep. 16, 2009.
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Table 2. Comparison of the Wind Speed at Daegu Airport and that of

DWS(Daegu Weather Station).

No 1 2 3 4 5 6 7 8 9 10 | Average
Daegu

16 | 20 | 15 | 20 | 15 | 17 | 16 | 16 | 15 | 15 16.5
Airport
DWS |15 | 18 | 13 | 16 | 12 | 14 | 12 | 12 | 10 | 13 13.5
FEeol BEE 1040 AAE EgTe e A oTEael 3

072
B#ELo| dkis o WA LEpgioh

Table 3. Measurement of the Sea-level Pressure in Daegu, Yeongcheon
and Pohang at 09:00LST and 21:00LST.

Station Daegu Yeongcheon Pohang
Time

O009LST | 21LST | O9LST | 21LST | O9LST | 21LST

Date
Mar. 6, 2006 1020.2 1022.1 1021.4 1023.9 1019.7 1023.1
May 24, 2006 1013.5 1017.9 1014.5 1019.7 1014.7 1019.1
Feb. 27, 2007 1026.7 1026.1 1028.1 1027.9 1025.2 1027.2
Apr. 26, 2007 1018.1 1020.1 1018.9 1022.1 1017.2 1020.9
Jun. 18, 2007 1013.6 1012.5 1014.6 1014.6 1013.7 1013.5
Aug. 29, 2008 | 1012.8 1012.9 1012.8 1013.4 1012.9 1013.5
Sep. 8, 2008 1017.3 1018.4 1017.3 1018.6 1017 1018.6
Apr. 23, 2009 1020.6 1020.3 1020.5 1021.2 1020.5 1021.9
Sep. 16, 2009 1014.8 1014.6 1014.6 1014.9 1014.4 1015.1
May 9, 2012 1013 1015.5 1012.5 1015.5 1012.1 1016.5
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Table 4. Difference of the Sea-level Pressure among 3 cities from Table 3.

Pohang-Yeongcheon Pohang - Daegu Wind speed

bate 09LST 21LST 09LST 21LST (ktss)
Mar. 6, 2006 - 1.7 - 0.8 - 05 1.0 16
May 24, 2006 0.2 - 0.6 1.2 1.2 20
Feb. 27, 2007 -29 - 0.7 - 15 1.1 15
Apr. 26, 2007 - 1.7 - 1.2 - 0.9 0.8 20
Jun. 18, 2007 -0.9 - 1.1 0.1 101 15
Aug. 29, 2008 0.1 0.1 0.1 0.6 17
Sep. 8, 2008 -0.3 0.0 -03 0.2 16
Apr. 23, 2009 0.0 0.7 - 0.1 1.6 16
Sep. 16, 2009 - 0.2 0.2 -04 0.5 15
May .9, 2012 -04 1.0 - 0.9 1.0 15
Average - 0.78 -0.24 - 0.32 0.9 16.5

Table 32 WA o] 09LSTS} 21LSTe] 37|t A= o]H, Table 4= ©| A=
g wgow XAt AW/Y FolB THAT TR-FHEL 2FRT oMol

slwsIgtatolt a1 ¥ e eART 95} AgkAst 2 ekt o
Gy 1 AHel WE/IGAE ThPa HlTholn], WA T4} 1de] sz
o ABAATL YA e Ae] A0l Fhel 8T AL wlef

3 Roz puwn.
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Fig. 16. Same as Fig. 15 except for May 24, 2006.
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Fig. 18. Same as Fig. 15 except for Apr. 26, 2007.
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Fig. 19. Same as Fig. 15 except for Jun. 18, 2007.
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Fig. 20. Same as Fig. 15 except for Aug. 29, 2008.
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Fig. 21. Same as Fig. 15 except for Sep. 08, 2008.
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Fig. 22. Same as Fig. 15 except for Apr. 23, 2009.
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Fig. 24. Same as Fig. 15 except for May 09, 2012.
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Fig. 25. Surface and 850hPa Weather Charts at 21:00LST May 27,
2015
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Table 5. Change of the Weather Elements before and after the Sea
breeze in Pohang (Feb 27, 2007).

L Wind Wind speed Air
Division . . . RH(%)
direction (°) (kts) Temperature( C)
Before
340 6 16.3 29
sea breeze
After
360 5 14.3 53
sea breeze
Change - 1 2.0 24
2087.82.27.
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Fig. 27. Same as Fig. 26 except for Yeongcheon..
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Table 6. Same as Table 5 except for Yeongcheon.

o Wind Wind speed Air
Division L q RH(%)
direction (°) (kts) Temperature( C)
Bef
efore 280 ) 30
sea breeze 115
Aft
= 100 10 9.3 68
sea breeze
Change - 8 2.2 38

T oA 2 AZE FfFo] FH7A == 2 A S 447 55 08

£S5 E ALkl 2.8m/seco]Th.

2007.82.27,
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Fig. 28. Same as Fig. 26 except for Gyeongsan.
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Table 7. Same as Table 5 except for Gyeongsan.

Divisi Wind Wind speed Air RH(%)
ivision L o
direction (°) (kts) Temperature( C) ’
Before
220 0 12.2 -
sea breeze
After
020 8 10.7 -
sea breeze
Change - 8 1.5 -
ol Mgiﬁn%'zﬁhoa_ﬁ OdH OBH OSH O7H OSH OOH 10H 11H A2H 134 14H ISH I6H 7H A6H M 20 2t 2H 2 P M
o 18 . 103549
18] 16 W e B 103390
- e \ | o] e
16] 14 ¥ | 1031 |60
14 12 ‘—"/JJ—N\ i,mfﬁ _ { _ \Bﬁ 370
12 Lc t--4 LA o = 1027 |60
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Fig. 29. Same as Fig. 26 except for Daegu.
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Table 8. Same as Table 5 except for Daegu
o Wind Wind speed Air o
Division direction (°) (kts) Temperature( C) RH(%)
Before 320 1 122 32
sea breeze
After 100 15 9.6 62
sea breeze
Change - 14 2.6 30
— 28 —
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Fig. 30. Pohang AWS Time Series Chart at May 24, 2006.
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Table 9. Change of the Weather Elements before and after the Sea
breeze in Pohang May 24, 2007).

o Wind Wind speed Air
Division . . o RH(%)
direction (°) (kts) Temperature( C)
Bef
erore 060 4 16.2 77
sea breeze
After
350 4 15.7 84
sea breeze
Change - 0 0.5 7
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Table 10. Same

as Table 9 except for Yeongcheon.

L. Wind Wind speed Air
Division . . o RH(%)
direction (°) (kts) Temperature( C)
Bef«
eroTe 280 2 115 30
sea breeze
After
100 10 9.3 68
sea breeze
Change - 8 2.2 38
ZgoA FA7A Egst=d dY A 4AFCE £5 = 3.1m/secO|th
2086.85.24,
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Fig. 32. Same as Fig. 30 except for Gyeongsan.
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Table 11. Same as Table 9 except for Gyeongsan.

L Wind Wind speed Air
Division L o o RH(%)
direction (°) (kts) Temperature( C)
Before
020 2 249 -
sea breeze
After
040 14 225 -
sea breeze
Change - 12 24 -
2086.85.24,
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Fig. 33. Same as Fig. 30 except for Daegu.
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Table 12. Same

as Table 9 except for Daegu.

L Wind Wind speed Air
Division . . o RH(%)
direction (°) (kts) Temperature( C)
Bef
elore 280 4 271 28
sea breeze
After
140 10 25.1 42
sea breeze
Change - 6 2.0 14
bl AAD ABE WA BE T AAE TFAA AFFY 5ol T
A Yebgtd dite] A5EE AA 1074 F 7d0] dddETH
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Table 13. Analysis of the Sea breeze Patterns.

Station Pohang | Yeongcheon Gyeongsan Daegu
Event time 09:00 13:10 (4:10) 14:40 (1:30) 15:00 (00:20)
Mar. Wind direction (°) 360 300—080 340—060 240— 120
6, Wind speed (kts) 6 2—6 2—7 4 - 12
2006 RH (%) 79 46—52 - 35— 44
Temperature (C) 10 14.9—-13.5 16.2—14.3 17— 13
Event time 06:00 11:00 (4:00) 13:00 (2:00) 14:00 (01:00)
May Wind direction (°) 060 330—110 020—040 280—140
24, Wind speed (kts) 4 4—10 2—14 4 —>10
2006 RH (%) 77 51—65 - 28—42
Temperature (C) 16.2 23.3—19.6 24.9—-22.5 27.1—25.1
Event time 14:00 18:25 (4:25) 19:30 (1:05) 20:00 (0:30)
Feb. Wind direction (°) 360 280—100 220—020 320—100
27, Wind speed (kts) 3 —10 0—8 1—-15
2007 RH (%) 30 30—68 - 32—62
Temperature (C) 17.2 11.5—9.3 12.2—10.7 12.2—9.6
Event time 12:00 17:20 (5:20) 18:10 (0:50) 18:40 (0:30)
Apr. Wind direction (°) 010 360—110 360—060 350—120
26, Wind speed (kts) 5 5—>12 5—11 2—10
2007 RH (%) 40 14—48 - 17—50
Temperature (C) 20.6 23.9—-17.7 22.1—16.5 22.3—16.5
Event time 09:00 13:00 (4:00) 14:30 (1:30) 15:20 (0:50)
Apr. Wind direction (°) 070 270—120 060—080 220—120
23, Wind speed (kts) 5 3—10 5—11 1—8
2009 RH (%) 48 30—32 - 25—26
Temperature (C) 13.6 18.1—17.6 20.8—19.6 21.1—20.5
Event time 09:30 14:40 (5:40) 16:20 (1:40) 17:20 (1:00)
Sep. Wind direction (°) 020 150—110 040—060 020—100
16, Wind speed (kts) 2 3—8 4—9 4—8
2009 RH (%) 55 33—43 - 32—40
Temperature (C) 23.8 26.5—24.9 27.5—26.1 27.1—25.0
Event time 09:00 14:40 (5:40) 16:15 (1:35) 17:00 (0:45)
May Wind direction (°) 010 180—100 020—080 280—140
9, Wind speed (kts) 1 3—11 2—16 2—13
2012 RH (%) 73 38—62 29—52 29—52
Temperature (C) 18.2 26.5—18.3 28.6—22.1 28.4—21.0
Event time - 4:45 (2.6m/s) 1:27 (4.2m/s) 0:42 (3.9m/s)
Wind direction 015 100 055 125
Mean A Wind speed - 6.4 8 9
A RH - 18.3 - 17.7
VTemperature - -3.4 -2.9 -3.5
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Fig. 35. Pohang AWS Time Series Chart at Sep. 08, 2008.
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Fig. 36. Same as Fig. 35 except for Yeongcheon..
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Fig. 37. Same as Fig. 35 except for Gyeongsan.
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Fig. 38. Same as Fig. 35 except for Daegu.
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Fig. 39. Characteristics of the incoming wind in Daegu.
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Table 14. Duration of the wind passage at 3 different points.

) Pohang Yeongcheon Gyeongsan
Date \ Station
] - Yeongcheon -Gyeongsan -Daegu
(distance)
(45km) (22km) (10km)
3hrs 50min . )
Jun. 18, 2007 50min (7.3m/sec) 30min (5.6m/sec)
(3.3m/sec)
Aug. 29, 2008 | 4hrs (3.1m/s) | 70min (5.2m/sec) | 25min (6.7m/sec)
lhrs 55min . .
Sep. 08, 2008 50min (7.3m/sec) | 25min (6.7m/sec)
(6.5m/sec)
A 3hrs 5min lhrs 3min 97min (6.3m/sec)
min (6.3m
verase (4.3m/sec) (6.6m/sec) See
A 779 A9} uRERI R f9] 78 aEe] gHEE A dATE A
Aaole Fu BANYCW, Tl GAZA oF 342 158, DR AL
L oF 1AIZF 38, AL A tiFtsE oF 27802 YEwt 18y 7 7 =
GAZEE eI H 1AIZE 308, F-A4E 278, AARUT 1380] wWEA UEr
Pie=3
2) dEAE
A U(1997) & Bl A HF] AP} 600m7HA e SR
H, 338 9 (2007)2 AT A HollA  800~1,100m7k=|, X/&21(2004) THAA P

v 71 =l
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Fig.41. Same as
except for May 24, 2006

Fig. 40 Fig.42.

Same as
except for Feb. 27, 2007
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Same as
except for Apr. 26, 2007
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Same
except for Apr. 23, 2009
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Fig.45. Same as

except for Sep. 16, 2009
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Same as
except for Sep. 16, 2009

_42_

Fig. 40 Fig.47.

Same as
except for May 09, 2009
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Table 15. Comparison of the moving speed of two patterns.

o Pohang Yeongcheon Gyeongsan
Division
) -Yeongcheon -Gyeongsan -Daegu
(distance)
(45km) (22km) (10km)
Sea Breeze 4hrs 45min lhrs 27min 42min
Properties (2.6m/s) (4.2m/s) (3.9m/s)
Wind speed 3hrs 15min lhrs 3min 27min
increases (4.3m/s) (6.6m/s) (6.3m/s)
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Fig. 56. Same as Fig. 55 except for 16:00LST.
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Fig. 61. Daegu viewed from Gyeongsan.

& 4 T} Fig. 607} 61

_51_

{“ICollection @ chosun



m’_/\\ 24
A A

i
=

2

rl

Fig. 62. Schematic Diagram of the Wind Passage between Daegu and

Gyeongsan.
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Fig. 63. Bernoulli's Theorem Model Fig. 64. Schematic Diagram of the

Wind Passage between Daegu and
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Fig. 69. Same as Fig. 65 except for 13:00LST Feb. 04, 2015.
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Fig. 72. Wind Vector and Speed Image at 10:00LST Mar 03, 2015

between Yangsan and Busan.
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Fig. 73. Same as Fig. 72 except for 16:00LST Apr. 14, 2015.
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Fig. 74. Same as Fig. 72 except for 16:00LST Apr. 14, 2015 between

Daegu and Gyeongsan.
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Fig. 78. Same as Fig. 76 except for Gyeongsan.
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Fig. 79. Same as Fig. 76 except for Daegu.
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Fig. 80. Pohang Skew T - Log P Diagram at May 27, 2015.
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Fig. 82. Pohang AWS Time Series Chart at Jun. 04, 2015.
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Fig. 83. Same as Fig. 82 except for Yeongcheon.
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Fig. 84. Same as Fig. 82 except for Gyeongsan.
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Fig. 85. Same as Fig. 82 except for Daegu.
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