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ABSTRACT

A Study on the Characteristics of the Heavy Rainfall Events

in Honam District along the Border of mT Airmass

Yang, Se—Hwan

Advisor : Prof. Ryu, Chan-Su Ph.D.
Department of Atmospheric Science,
Graduate School of Chosun University

Owing to the westerlies, there have been frequent damage of concentrated
heavy rain on the West coast and the South coast in Honam district in
Korea. Especially, there is frequent damage by concentrated heavy rain. So,
more studies on the southwest coast in Honam district must be done.

This study interprets the characteristics of the concentrated heavy rain
which frequently happens in Honam district lately. It is due to instable
atmosphere around mT after the summer changma, low level convergence
zone(850hPa), geographical features and so on.

The period of the research is ten years. The concentrated heavy rain which
is generated with contracting mT and expanding mT when Honam district is
located around the mT is selected as case.

Synoptic characteristics of the regional rainfall are analyzed about the
selected data of the concentrated heavy rain. And this study concentrates on
numerical model analysis based on the data of the KLAPS using FAS for
mesoscale analysis.

This study would contribute to improve the forecast of concentrated heavy
rain around the mT which has relatively low forecast compared with typhoon,
stationary front and cyclonic concentrated heavy rain.

Result @ During the expanding or contracting process of the North Pacific



High, the weather has drastic changes by the instable vertical structure on
atmosphere when Honam district locates on that surroundings and then
concentrated heavy rain is generated by the activating mechanism of the
rainfall inflowing lots of vapor from the Southwest.

During this period, concentrated heavy rain at the moment of contracting
period in mT has more rainfall amounts than that of expanding period in mT,
and there are wider rainfall areas during the same period. Also, it has the
high incidence of concentrated heavy rain at the moment of contracting
period in mT than expanding period, and the study shows that concentrated
heavy rain could be influenced by the geographical features such as
mountain ranges, and so on.
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Fig. 1. The meteorological stations of precipitation in Honam district.



Table 1. List of the 157 heavy rainfall events occurred in Honam district at 2000~2009.

Type Rainfall Type Rainfall
Date (surface or staion amount Date (surface or  station amount
500hPa) (mm/day) 500hPa) (mm/day)
Jun.10  Trough Joenju 161 Jul.O5 Trough Namwon 150
Jun.11  Trough Gunsan 47.5 Ju.0O6 Cyclone Heuksando 50.2
Jun.26  Trough Wando 101.5 (2001 Jul.12 Cyclone Gwangju 81.1
Ch
JuL10 MERETd Wando  180.7 Aug26 poindary Suncheon 47
Jul14 Changma nioepo 96,6 Sep.14 Trough Gwangiu 1106
Jul.15 Ck%?g%?la Suncheon 178.5 Apr.05 Trough Heuksando 49.5
Jul.19 Ck%?g%?la Joenju 49.6 Apr.16 Trough  Joenju 97.5
Jul.23 Ck%?g%?la Joenju 157.6 Jul.05 Cyclone Suncheon 1125
AugO4 oMY Suncheon  167.5 Jul1g Changma - gingo 496
T
o000 Aug.07 boumndary Suncheon  63.5 Ju.21  Trough  Yeosu 148
Aug08 po Ml = Gwangiu 412 - Jul.22 Cyclone Gunsan 87
Aug.19 Trough Gwangju 86.4 Ju.26  Cyclone Gunsan  100.5
Aug.20 Trough  Namwon 80 Aug.06 bou%gary Suncheon 105
Aug.24 Trough Joengyeup 102 Aug.07 Cyclone  Wando 294
Aug.08 T h  Wand 99.5
Aug.25 Cyclone Heuksando 117.2 U8 r0$ ando
Aug.12 m Namwon  97.5
Aug.26 Cyclone Heuksando 281.1 boundary
Aug.31 Cyclone Suncheon 254.5
Aug.27 Trough Gunsan 104.5
T Oct.03 Cyclone Suncheon 58.5
Aug.31 m Suncheon 81
boundary Apr.29 Trough  Jindo 715
Sep.14  Trough Gunsan 80
May.29 Trough Jindo 124.5
Sep.15 Trough Wando 178.1
Jnl0 Trough Suncheon 465 May.30 Cyclone Yeosu 121.5
Junl9  Trough Wando 114.4 2003 Jun.19 Cyclone Yeosu 93.5
2001
Jun.18 Trough Namwon 113.5 Jul.O3 Trough  Namwon 68
Jun.24 Cyclone Wando 198.3 Ju.0O6  Trough Joenju 69
o1 Changma joengyeup  43.5 Ju.09 Trough Namwon 106.5




Table 1. continued.

Type Rainfall Type Rainfall
Date (surface or staion amount Date (surface or  station amount
500hPa) (mm/day) 500hPa) (mm/day)
Jul.10 Chf?g%{na Joenju 64 Sep.11 Cyclone  Wando 176
.2 T h 41.
Jul13 Changma Suncheon 865 | gopa o Troush Joengyeup  4LO
Ch Nov.01 Trough Wando 42.5
angma
Jul.18 front Yeosu 7z Nov.10 Trough Suncheon 52
Jul.23  Cyclone Namwon  66.5 May.18 Trough Yeosu 74
Ju.2s  Cyclone  Joenju 97 Jun.0O1 Trough  Yeosu 41
29 Changmawando 82 Jun10 Trough Heuksando 85
2003
T Ch
Aug.07 boumndary Yeosu 70 Jul.01 f?g%rtna Gunsan  133.5
Aug18 Cyclone Wando 88 0z Chanema - Gunsan 14,5
Aug.19 Cyclone Gwangju 95 Jul.11 Ck%?g%rtna Gunsan  102.5
Aug27 oMY Gwangu 104 g (M2 Trough  Joeu 985
Sep.05 Trough Joengyeup 55 Aug.01 bou%zdrary Wando 50.5
Sep.12 Cyclone  Suncheon 166 Aug.02 bou%zdrary Jindo 97.5
Junl9 Trough  Gunsan 117 Aug03 poindary  Joenju 2495
JuL03  Cyclone Gwangju 119.5 Augll poindary Gunsan 585
Jul.14  Cyclone Jindo 181.5 Aug.17 Trough Gwangju 51.5
T
jugg ChANEma  Guangiu 665 Sep.01 poundary Joengyewp 139
) Sep.2l  Trough  Gunsan 87
Jun.21 Cyclone Joenju 89
May.06 Trough Jindo 138.5
Julo7 Changma - Gunsan, - 6g
2004 ron Hncheon May.19 Trough Namwon 84
Jul.17  Trough Gunsan 81.5
Jun.10 T h Joenj 40.0
Jul.31 Cyclone  Namwon 35.5 i rous ot
AugO4  Trough Joeniu 415 2006 Jun.14  Trough Jindo 135.5
Aug.18 Cyclone Wando 353.5 Jun.25 Trough Suncheon 108
T - .
Aug.22 poundary GWangiu 123 julor Changma - gngo 855
Aug.23 bouﬂg Yeosu 113
ary Changma
Aug.26 Cyclone  Joenju 67.5 Jul09 = ront Gunsan 105




Table 1. continued.

Type Rainfall Type Rainfall
Date (surface or staion amount Date (surface or  station amount
500hPa) (mm/day) 500hPa) (mm/day)
Ju.10  Cyclone Yeosu 164.5 May.18 Trough Gochang  60.5
Jul.11 Ck%?g%?]a Joengyeup 114.5 May.28 Trough Jindo 123
ul1g Changma Guangiu 100 Jun02 po Ml o Gunsan 635
26 Chanema - Gunsan  124.5 Jn04 Trough  Jindo 520
T Ch
9006 Aug.06 bou%dary Namwon  33.5 Jun.17 f?g%rtna Wando  105.5
Aug24 po Ml Namwon 595 Jun1g Changma - yeog, g9
Aug25 oMY Gwangiu 104 Jun20 Changma g, 815
Aug27 po Ml Gwangu 108 Jun2l Changma - gngo o gg
Aug30 Trough Heuksando 57 2008 jun2g Chamema  wango 975
Mar.04 Trough ~ Wando  85.5 Loz ChEngma guncheon 58
Jlor Chanema yeosy 103 23 oMl Joenu 47
o9 Chanema - Gunean 825 jles Changma eenjy 67
T : T :
Aug.05 boumndary Jindo 105 Aug.08 bou%dary Gwangju 98
Aug07 o4 Yeosu 82 Aug.12 Trough Suncheon 74
Aug.12 Cyclone Heuksando 112.5 Aug.15 Cyclone Joenju 49.5
2007 Aug.28 Trough Joengyeup 64 Aug.16  Trough  Gunsan 85.5
Aug.29 Trough Namwon 138.5 Aug.22 Trough Jindo 71.5
Sep.01 Trough Joengyeup 162.5 Oct.22 Trough Wando 36
Sep.05 Cyclone Gwangju 123 May.21 Trough Yeosu 115
Sep.14 Trough  Gwangju 92 2009 May.26 Trough Namwon 37.5
Sep.15 Cyclone Suncheon 145.5 Jun.20 Trough  Gunsan 105.5
Sep.16  Cyclone Jindo 126.5 Jun.22 Ckﬁg%?]a Namwon  94.5
T Ch
0ct07  poindary Heuksando 144.5 Jun.29 MEDEMA - Gochang 925




Table 1. continued.

Type Rainfall Type Rainfall
Date (surface or staion amount Date (surface or  station amount
500hPa) (mm/day) 500hPa) (mm/day)
o7 Changma  quncheon  216.5 Jl28  Trough ~ Wando 1295
Changma mT
JuLll MERemd Wando 104 Aug.07 poindary Joengyeup 120
2009 Ju.14 Trough Gunsan 53 2009 Aug.11 Cyclone  Wando 81
Jul.16 Ck%?g%?]a Suncheon 179.5 Aug.21  Trough Jindo 75.5
Jul.19 Ck%?g%?la Namwon  102.5 Aug.20 Trough Gwangju 85.5
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Table 2. List of heavy rainfall events along the border of contracted mT Airmass occurred
in Honam district at 2000~2009.

. Rainfall amounts Maximum amount of
Date Station .
(mm/day) hourly rainfall(mm/hour)
Aug.04.2000 Suncheon 167.5 57.5
Aug.08.2000 Gwangju 41.2 32.2
Aug.06.2002 Suncheon 105.0 37.5
Aug.07.2003 Yeosu 70.0 44.5
Aug.23.2004 Yeosu 113.0 31.0
Aug.01.2005 Wando 50.5 30.9
Aug.02.2005 Jindo 97.5 54.5
Aug.03.2005 Joenju 249.5 57.0
Aug.11.2005 Gunsan 58.5 32.0
Aug.27.2006 Gwangju 108.0 38.0
Aug.07.2007 Yeosu 82.0 38.0
Oct.07.2007 Heuksando 144.5 42.5
Jul.23.2008 Joenju 47.0 32.0

Table. 3. List of heavy rainfall events along the border of expanded mT Airmass occurred in
Honam district at 2000~2009.

) Rainfall amount Maximum amount of
Date Station .
(mm/day) hourly rainfall(mm/hour)
Aug.07.2000 Suncheon 63.5 48.5
Aug.31.2000 Suncheon 81.0 32.5
Aug.26.2001 Suncheon 47.0 41.0
Aug.12.2002 Namwon 97.5 31.5
Aug.27.2003 Gwangju 104.0 54.5
Aug.22.2004 Gwangju 123.0 40.5
Sep.01.2005 Joengyeup 139.0 70.0
Aug.06.2006 Namwon 33.5 30.5
Aug.24.2006 Namwon 59.5 52.0
Aug.25.2006 Gwangju 104.0 34.5
Aug.05.2007 Jindo 105.0 38.0
Jun.02.2008 Gunsan 63.5 33.5
Aug.08.2008 Gwangju 98.0 73.5

Aug.07.2009 Joengyeup 120.0 32.0
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Fig. 12. The Wind and Equivalent potential temperature of the East and West in Gwangju
district on (a) 18UTC, (b) 20UTC and (c¢) 22UTC 26 Aug. 2006.
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Fig. 13. The Moisture flux and Relative vorticity of the East and West in Gwangju
district on (a) 18UTC, (b) 20UTC and (c) 22UTC 26 Aug. 2006.
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Fig. 14. The Omega, Divergence, vertical circulation of the East and West in Gwangju
district on (a) 18UTC, (b) 20UTC and (c¢) 22UTC 26 Aug. 2006.
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Fig. 15. The amounts of daily rainfall at Honam district for 25 Aug. 2006.
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Fig. 16. The most amounts of hourly rainfall at Honam district for 25 Aug. 2006.
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Fig. 22. The images of GMS. (a) 0133UTC, (b) 0333UTC and (c) 0533UTC, (d) 0733UTC and (e)
0933UTC, (f) 1133UTC 25 Aug. 2006.
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Fig. 23. The reflectivity images of the radar for (a) 04UTC, (b) OBUTC and (c) O8UTC,
(d) 10UTC, (e) 12UTC and (f) 14UTC 25 Aug. 2006.
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Fig. 25. The Wind and Equivalent potential temperature of the East and West in Gwangju
district on (a) 03UTC, (b)OBUTC 25 Aug. 2006.
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Fig. 26. The Wind and Equivalent potential temperature of the East and West in Gwangju
district on (a) 09UTC, (b)12UTC 25 Aug. 2006.
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Fig. 27. The Moisture flux and Relative vorticity of the East and West in Gwangju
district on (a)03UTC, (b)OBUTC 25 Aug. 2006.
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Fig. 28. The Moisture flux and Relative vorticity of the East and West in Gwangju
district on (a)09UTC, (b)12UTC 25 Aug. 2006.
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Fig. 29. The Omega, Divergence, Vertival circulation of the East and West in Gwangju
district on (a)03UTC, (b)OBUTC 25 Aug. 2006.
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Fig. 30. The Omega, Divergence, Vertival circulation of the East and West in Gwangju
district on (a)09UTC, (b)12UTC 25 Aug. 2006.
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