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ABSTRACT

The Synoptic Characteristics of the Heavy Rain
in Chungchong Region
Kim, Byung—Gui
Advisor : Prof. Ryu, Chan—Su Ph.D
Department of Atmospheric Science,

Graduate School of Chosun University

In order to clarify the characteristics of heavy rainfall over Chung
—chong province topographical influence, synoptic system track, and the
distribution of precipitation depending on wind flow were analysed using
synoptic data. The data used in this study are precipitation for ten years
from 1995 to 2004, movement of low pressure, and pressure pattern
statics.

Heavy rainfall patterns were classified into several group according to
pressure distribution, temporal and spatial pattern for ten years data. And
the pattern of heavy rainfall were also compared with topographical
pattern, synoptic chart, static tables, and remote sensing data.

The results are as follows;

The amount of precipitation increase over middle and south par of
Chungchongnamdo and middle and north part of chungchongbukdo because
of high mountains like Noryeong and Sobaek mountains. Rainfall
characteristic of heavy rainfall at low pressure passing through were
analyzed that heavy rainfall often occur due to south—westerly with huge
moisture and low pressure system mainly move to east—north—east or
north—east direction. The deviation of precipitation between Honam and
Chungchong province 1is large and this deviation almost depends on

direction of low pressure inflow.



High frequency of heavy rainfall over Chungchong province occur at
June to September and its maximum value is from August and September.
The time of maximum value of precipitation in a day occur at midnight to
0900LST. The frequency of Pressure pattern with heavy rainfall is in
order like low pressure, Typhoon, Changma front, and Northern Pacific
High. But atmospheric instability of each pattern was also compared and
instability with Northern Pacific High apparence show maximum

And more detail analysis of several auxiliary data like remote sensing,
satellite, and radar data is necessary for improvement of accuracy of

heavy rainfall prediction.
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Table 1. The compare instability index on day of less with more than 30 mn
rainfall amounts over day.

rainfall amounts/hour

iy K-index CT VT 17, SSI
30> 30.6 18.1 19.7 37.8 46
30< 31.8 187 20.8 39.6 2.3
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Table 2. The compare instability index on that day with on previous day.

Time K-index CT VT 17, SSI
Rain day 31.8 18.7 20.8 39.6 2.3
Previous day 21.8 17.3 21.5 38.8 3.7

FAAY dxd 59 LALFE Fig. 6. oA Ao rd, 10d3F giAZ 1de]
279 AER E97F BAFPRoH, 199637 20019 E v 4L B v
gtk Bold A& A2 3:9(2002 ~2004¥)0l = AAFA ebtm gt

A yearly timeseries of number of heavy rainfall day on
each region of chungchong area

40
35

30
> 25
© 20
15
10
4 N
0

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
year

Fig. 6. The interannual distribution of heavy rainfall days in Chungchong area.
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A yearly timeseries of number of heavy rainfall day
on each region in chungchong area —<@—Dagjeon
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Fig. 7. The annual variation of heavy rainfall days on each station in Chungchong

area
A yearly timeseries of precipitation of heavy rainfall day
on each region in chungchong area
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Fig. 8. The interannual variation of heavy rainfall amounts on each region in
Chungchong area.
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A monthly timeseries of number of heavy rainfall day on
chungchong area
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Fig. 9. The annual distribution of heavy rainfall days in Chungchong area.
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A monthly timeseries of number of heavy rainfall day on
each region in chungchong area
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Fig. 10. The annual variation of heavy rainfall days on each region in
Chungchong area.
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A yearly timeseries of number of heavy rainfall day of
occurred type on chungchong area
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Fig. 11. The interannual distribution of heavy rainfall days of occurred type
in Chungchong area
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Fig. 12. The daily distribution of heavy rainfall time in Chungchong area.
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Fig. 13. The distribution of heavy rainfall days at each stations in
Chungchong area.
A regional precipitation of heavy rainfall
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Fig. 14. The rainfall amounts by heavy rain at each stations in

Chungchong area.
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Fig. 15. Weather chart and depression route(11~13 May 1997)
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Fig. 16. The distribution of precipitation when depression passed (11~13 May
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Fig. 17. Weather chart and depression route (10~12 Oct. 1999).
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Fig. 18. The distribution of precipitation when depression passed (101~ 10 Oct.
1999).
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Fig. 22. The distribution of precipitation when depression passed.(22~ 23
Jul. 2000).
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Fig. 24. The distribution of precipitation when depression passed
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Fig. 25. Weather chart and depression route (9 Jul. 2003).
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Fig. 27. The distribution of heavy rainfall amounts in 11 Aug. 1998.
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Fig. 28. The surface weather chart at 0OUTC 11 Aug 1998 (left) and 00UTC 12
Aug. 1998 (right).
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Fig. 29. The 850 hPa weather chart at 0OUTC 11 Aug. 1998 (left) and 00UTC 12
Aug. 1998 (right).
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Fig. 30. The 500 hPa weather chart at 0OUTC 11 Aug 1998 (left) and O0UTC 12
Aug 1998 (right).
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Fig. 31. The 200 hPa weather chart at 0OUTC 11 Aug 1998 (left) and 00UTC 12
Aug 1998 (right).
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Fig. 32. The auxiliary chart (0OUTC 12 Aug. 1998).
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Fig. 33. The satellite image at 00UTC (left) and 03UTC (right) 12 Aug.
1998.
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Fig. 34. The PPI image of radar at OOUTC (left) and 03UTC (right) 12
Aug 12 1998.
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Fig. 35. The surface weather chart at 00UTC 24 Aug. (left) and 00UTC (right)
26 Aug. 2000.
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Fig. 35-1. The surface weather chart at OOUTC 28 Aug. 2000.

™
_I.A

262 00 UTCol A

ry
OO
jarel

2)

~
o

)

S we AW REAA u

Ll

1% <

7

al

—_—
o

—~
o

28 00 UTCelA = 471

3

, 40°N F-Fof A

B

B

—_—
o
el

‘_ﬂmd

i

i

I

A

]

9 7

3

&

A Q

|

e

- 31



0OUTG 24 AUG 2000
e -

QOUTG 26 AUG 2000
P N

VR

m

UASED KMA
{Z6000TC AUG 2000
ECHT o), TEVRC
HET AREA (14 < X

UASED KMA
A00UTC AUG 2000
3 E\GHT(gpm),T[MP(Cf
= WET AREA (10 < X

3 e

3
TOUTE 26 AUG 2000

o
BOUTC 24 AUG 2000

Fig. 36. The 850 hPa weather chart at 00UTC 24 Aug. 2000 (left) and 00UTC 26
Aug. 2000 (right).
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Fig. 36-1. The 850 hPa weather chartat 00UTC 28 Aug. 2000.
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Fig. 37. The 500 hPa weather chart at O00UTC 24 Aug. 2000(left) and 00UTC 26
Aug. 2000(right).
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Fig. 37-1. The 500 hPa weather chart at 0OUTC 28 Aug. 2000.
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Fig. 38. The 850 hPa moisture flux chart at 00UTC 23 Aug. 2000 (left) and
00UTC 25 Aug. 2000 (right).
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Fig. 38-1. The 850 hPa moisture flux chart at 0OUTC 27 Aug. 2000.
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Fig. 39. The 850 hPa streamline and isotach analysis chart at OOUTC 23 Aug
2000 (left) and 0QUTC 25 Aug. 2000 (right).

Fig. 39-1. The 850 hPa streamline and isotach analysis chart at 00UTC 27
Aug. 2000.
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Fig. 40. The 850 hPa equivalent potential temperature chart at 0OUTC 23 Aug.
2000 (left) and 0OUTC 25 Aug. 2000 (right).
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Fig. 40-1. The 850 hPa equivalent potential temperature chart at 00UTC
27 Aug. 2000.
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