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Summary

Tendency of Heavy Rainfall and Case Study

over Cheju Island in Korea

The observational network of precipitation in Cheju Island was confined to
coastal areas before its recent expansion so that it was hard to study the
tendency of heavy rainfall in the mountain areas, which have high rainfalls.
However, the network expansion in recent 5 years(1993~1997) make it
possible. In this paper, the tendency of heavy precipitation over Cheju Island
has been studied with the data and its characteristics has been also analyzed
with case study.

Heavy rainfalll =80 mm/day) over Cheju Islands occurs more frequently in
summer, spring, fall, and winter in order, most frequently in August, and
unexpectedly rare in September. When compare to that most heavy rainfalls
occurs in summer, its of =150 mm/day increased in number in March to May
(spring) and Octorber to December, especially all the heavy rainfalls occured in
Octorber to December of 1996 and 1997 are of =150 mm/day.

The heavy rainfall in Cheju shows regionally different tendencies. It may
be because that the up-wind region 1s depend on the location of cyclones
passing through the island and the precipitation is determined by mountain
effect. For recent fine years, 56 cases(62%) out of 90 cyclones including
typhoon which had passed through Cheju were recorded as heavy precipitation
of =280 mm/day, and they occur more frequently in the south-east area, where
come to be upwind regions, than north-west areas.

Cyclones generally caused southerly or south-easterly wind, and so heavy

precipitation falls in the south-east area and the mountain area where come to



be up-wind region against southerly wind. The characternistics of heavy
rainfall’s formulation are as follows. First, with an expansion of misture air to
Cheju Islands and an swift advection in the layver of 850~700hpa, an inversion
layer is formed in the height of mountain summit and an conditional instability
is formed in the lower layer. Second, convergence zone is formed along Mt
Halla by westerly or north-westerly wind in the upper layer and easterly or
south-easterly wind in the lower layer. Third, a strong convection of moisture
air ascended forcibly by the orographic effect. Since heavy rainfalls are
affected by the wind direction and wind strength in the lower layer and the
existence and altitude of inversion laver, heavy rainfalls seem to occur in the
upwind region and mountain region when cyclones approach Cheju Islands.
Without cyclone and typhoon, heavy rainfalls can occur when the waves,
which is formed by air’'s climbing up and down the mountain with jet stream
in the lower layer, push up the unstable air and the ascending is accelerated
by heating of radiation or cold air divergence from the upper layer. However,

the case seems to occur rarely.

Key Word : Heavy rainfall, Orographic effect, Upwind layer, Moisture tongue,

Inversion layer, Prefrontal wave.
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1. #Mx=

1)#3 ¢ (Weather observation network)

Yol o]8d" ARE 7|4 (Korea Meteorological Administration,
KMA) £2£713 M A&AFAY718 Y, AFa3dold )4, AL/ |24
A7 8BS 4), A5 7183338 (Automatic Weather System, AWS)7} A X9
FAAZE L, A BAE Aste Z5g B2E AAGE AFEH 247
#(Local Administration Stations, LAS) 20712 % % 33719 T2 HoA B=
¢ Agoltt. #EAYY A ¢ YW EF= Fig. 2, ¥2xH9 712 %E Table
19 z+z} A o o)

2)A & (Data)

(1)7} 4= % (Precipitation)
K MA : 1978 ~ 1997 (20d)
CTAWS 1993 ~ 1997 (51)
LAS : 1992 ~ 1997 (6d)
(2)8tH(Wind), 7] (Temperature, 7), 7] (Pressure, P)
"KMA @ 1993 ~ 1997 (54)
(3)1L% 7]’ Z+ & (Radiosonde)
"KMA @ 199%. 5¥9~1997. 1249
D71EH (FBY7IE, 714N, 7]449H)

2. BAMYY
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<Table 1> Description of the observation sites used in this study.

P .

( No Station Description T Altitude iDivision of Area Remarks
| ‘ Code o m)
| | Cheju | ‘ ,

1 184 | (Cheju Regional Meteorological Office) ] 22.0 Northern area ‘ }\( Z‘ )A

- Kosan ,

2 185 Cheju UpperRadar Meteorological Station) 1.7 Westem area

’ 3 189 ) Sogwipo o 51.9 Southern area
i (Sogwipo Weather Observation Station)
4 ‘ 265 Songsan 17.5 | Eastern area
(Songsan Weather Observation Station)

51725 Udo" 128.0 | Eastern area

6 726 Marado' | 56.0 Southern area | A W S

7 727 Kumdok" 447.0 Western area (9)
81751 Sonhul2"” 360.0 | Northern area

9752 Sogwang'" 140.0 | Western area

10753 Orimok™ 970.0 Mountain area

11 779 Hallim® 5.0 Western area

12 1780 Namwon® 15.0 | Southern area
113 781 Kimnvong* 40.0 | Northern area
i 14 1 Aewol less than 100 | Northern area | L A S
| 15 2 Hangyong {2 Western area (20)
‘ 16 ‘ 3 Taejong " "

17 ; 4 Andok " ; Southern area

18 | 5 Pyoson " "

19 6 Kujwa 4 | Northern area

20 7 Chochon 4 } ”
021 8 Hangpaduri less than 400 "

22 9 | Oum " I Western area
| 23 10 Choji " "

24 } 11 Sangchon " Southern area

25 12 Tonnaeko " "

26 13 Sumang " "
027 14 Songup " | Eastern area

28 15 Songdang " "

29 16 Kyorae less than 500 "
30| 17 Kwanumsa more than 600 | Mountain area
r 31 ‘ 18 Osongsang " | "

32119 1100goji 1100.0 | ”
38 20 Songpanak 750.0 | "

Note) Established in "Jan., 1993, *Apr., 1995, *Feb., 1994, “Mar., 1995 respectively.
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<Table 2> Frequencies of heavy Precipitaion( P=80 mm and P=150 mm in
parenthesis) during the period of 1978~1997 using data of the

KMA.

Month

% Jan.| Feb. | Mar.| Apr. | May.| Jun. | Jul. | Aug. | Sep. | Oct. | Nov.| Dec. | Total
1978 1 1 [ 20D 4(1)
1979 (1) 1 20D | 4D 1 9(3)
1980 1 1 3(1) | 1 6(1)
1981 2 32221 1 8(4)
1982 1 1 2(-)
1983 1 6(1) 7(1)
1984 1 |1 2(1)
1985 1 1 1 63 ] 22| 201 2(1) 15(7)
1986 1 2 | 3] 1 7(1)
1987 1 42)| 4 9(3)
1988 1 2 1] 1 5(1)
1989 1 1 1 | 1 5(1)
1990 1 1 | 1 { 4 1 9(1)
1991 30| 2 1 1 1 8(1)
1992 1(1) 1] 30D 5(3)
1993 1 1 3(1) 5(1)
1994 1 1 2 3 1 (1] 9(2)
19% 1 1(1) 42) 2] 1 9(4)
1996 1 1 1(1) 1(1) 1 5(2)
1997 1(1) 1 1 20 | 1 6(2)
Total, - | 20| 3 |8(1) {93 [21(3) [21(10) [38(12) [20(6) | 7(3) | 3(1) | 3 [135(40)

<Table 3> Frequencies of heavy Precipitaion( P=80 mm and P=>150 mm in

parenthesis) during the period of 1993~1997 using data of the
KMA, AWS, and LAS.
Month
% Jan.| Feb. | Mar.| Apr. | May.| Jun.| Jul | Aug.| Sep. | Oct. | Nov.| Dec. | Total
1993 2 1(1) 1 4(1) 1 6(3) 15(5)
1994 1 2 42) | 2(2) 1 4(3) | 1(D) | 1D 16(9)
1995 1 1 1(1) 43)| 2| 1 10(5)
1996 1 1(1) 1(1) 3(2) 1(1) 1(1) | 8(6)
1997 22) 1 1 1 3 2(1) 2(2) | 1(1D) | 12(6)
Total - 2 41 | 6(3) | 7(3) | 84| 9(3) 17000 | 2(1) | 2(2) | 2(2) | 2(2) |61(31)
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AT oJAL v AFS S HA BE ZANo] T, 1987)9 o4&, 7S, &,
A& &H%eE 98 Adgolrh E3 150 mmol o] WIESF7 Azlel H]dte] EB(3
4~5¥)7% 108 ~12¢9 FFHAL, 53 HdR(1996~1997) 10¥ ~12¢ 9
150 mmo] %ol FF 27t 53 TG AL fejudete] AFEE Yol AH&
Ho| BAst= Holl vgd 71FHdEn §) ALY dAS wiAGLE BHE
g7] F83).

A7 dHE Aot go] AFE AW JFseE BEYo| Fd 2
= 5dENY A5 E o] 83 Fig. 2014 783 ¥z EAHLE B3
o oul7t ok wEbA 29 AFE Fig. 4e)9 2ol dB5FF 80 mmo] 4L
A A9 (Mountain  area, MT.), g% (Southern area), %% # 9(Eastern
area)°] 7}7} 483], 413], 38312 H ¥ 2 H(Northern area) ¥ A ¥-A ¥ (Western
area)¥ T3 Y zolE HAFI Qi 150 mmoldL Aoz 2AH 3}
ol7} A=At AL w3t 3H Fig. 5% A4 A £ A ZHDuration)th o) 7+
d HEFE AgEE B adoldh 80mmolde EE 80 mmuUdANE
- FFAGe] AAA @ol REH HA| AAHRY Aot FFE [P
Hata gk EE 80~150 mme] AF I FAL L F - FEAAHo] dg 9~
LA ol Bo] FFHo oy, 3] GRAYL 4~6ARHoE 2 NEF7}
B2 Holt metA dvrAd A7z g FAL A9 B EWE F R A
Aol Al S£AQ 23 F5rt o ge Aoz Aztdc

2. S8 (Pattern)d A%

DAY 7

A9 Frd FXd gt 38 ERFoEN A 2ol meotsn
ol7bA FU g F#Z M (Synoptic Condition) oFeioll Al 713 2k 2= = §3
2 ¢ & Anh geby A2 59(1993~1997) 59 KMA, AWS, LASOl A 24 ¢
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% 613 IAFESE ol #ol EFI}AC #MAASCT)E XS F5-3
(SAT)°] 51%, ¥ (MAT)O] 34% 2 i 5
H(INAT)S L QI 57 v A A 539

(D953 : Southern Area Type(SAT) : 258]

getare FAlo g2 gE-xd(Southern area)d] FF#o] AFH XY,

(2)812+3 : Southern Coast Type(SCT) : 63]

g5 kx| del Fo o] HEH Y.

(3)5 %3 : Northern Area Type(NAT) : 93]

gaike FA o2 5529 (Northern area)ol 2o 3ol HFEH £ ¥,

(4)AFe}8 : Mountain Area Type(MAT) : 203]

FAF7E2 9 (Mountain area)ol]l 725 &o] HFH X3,

(5)71 €EHOthers) : 13

2)53d 2823 (Synoptic Condition)

A 535 AF: F2g 4% A7 HFSE ¥t 903 (Fig.
6)2A, AP 1837t MFHZE FTHsAL, 71F A (Instability)S A 9] &
F 62%(563])7F HFESFE 7HA Skt Table 4= 3% F3ZW(Synoptic
Condition)?] ¥ E ot YHH(SAT)S AFE FFojY 5Foz2 FH3te= A
71 9H(Cyclone passed by south or north of Cheju)3} #vhA M (Station front)oll A
B3, AGY(MAT)S BFo2 5343tE A7 147 &l F(Typhoon)oll A €4 3ch.
FAH 7]1FEAAA 4§ Ao dddE HAd

<Table 4> Synoptic condition of each pattern.

Synoptic Cyclone passed?Cyclone passed Stati I R

S by north of by south of ton Typhoon’lnstability Total oate
condition Cheju Cheju front | (%)
Pattern |
S AT 8 9 5 1 2 25 141
S CT 1 2 2 - 1 6 10
N AT 1 2 2 2 1 8 13
MAT 11 2 1 7 - 21 34
Others - - - - 1 1 2
Total 21 L 15 100 « 10 5 61 100
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1. AlM

AFAgel 4%

AL#l(CASE) ¥4

9 U 214 54

sotss] Slsted old A

% 613] At F 7P H2(1995. 1~1997.12)e LA H 6719 A& AA s
AANAE Ee (VA5 BE F94 QFR2d9, QAYYE dEE 2=
G 250 mmol e B HFI+E WY R Ut Table 55 A E 674
At 59 dEs o g%y Fig. 78 A4+ % EXXo|th ttet CASE 39
2o qgpol 207 AWV WEo) 2] $A Brges PLTE i,
<Table 5> Summary of the eash _ \SE.
ion of max Max Duration Synoptic
CASE Date Stfi:cip?tatioi precipitation (hour) Pattern ysys?;em
1 '95. 5. 20 Tonnaeko 456 mm  (18(02~19h) | SAT |Cyclone
2 '96. 8. 21 Tonnaeko 321 15(01 ~15h) | SAT "
3 '95. 7. 22~23|  1100goji 3713 " About 30 | MAT |Typhoon
4 '97. 8 3  Songdang 459 " | 6(15~20h)  NAT Meso-8
5 '96. 10. 31 Pyoson 271 " 15(07~21h) | SCT |Cyclone
6 1’97 11. 25 Songpanak 332 ’14(01~14h) MAT "
2. &3 A (Synoptic Analysis)

2 A AFE Al WY BrR
2 ¥(Fig. 8)% vlisto] HiR o2 B& Ro|E Molx

el 4% AR

(Fig. )<

2 Aol AgLel Sl

At
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metA 2 4R S 9 AFE YL MFHoz oM Hord £ 9oy,
a2 ARE o #9837 Ase] Fig. 99 AA4Y7)%(Surface weather
chart)¢} Fig.10, Fig.12, Fig.149} 7 A% . 2% 4 E &(Upper-level - Low-level
Jet Stream), BZ& XT3 A7I¢o o]F A2 g &850 hpat 700 hpa)
o FHEELE T FTHRENS HgHoz yech

o

1)CASE 1

CASE 12 MZFel &3t di54517]continental Polar, cP), %o &
B & 371 (maritime Tropical, mT)o] Y3t AX FRoz AA 7qtZe] ¥
d(Fig. 9 CASE Do $eivel dRaiel xug A7|¢to] EH39 R, 42
Eot AJFAE Atololl 850 hpa ( W=11.0 g/kg)¥ 700 hpa( W=7.0 g/ke)®] H& 3
717 W2 AF R2oz gAstAAM FMH(EF ; Moisture Tongue) =
33l UtHFig.10 CASE 1). 53L& EWag FA o2 AAE, 43 (Sangchon),
7% (Sumang) & HFA G Auke] AA 200 mmol A} &Aoo 2 YHY, B =
Wil A 10~134] Abo] AIZbd HE oF 60 mm Z+#FS K YrHFig.1l CASE 1).

2)CASE 2

CASE 2i= CASE 13} v%& 7I¢ X & sta 9oy Hgdes 7¢2
ol & ¥, mTeFo] AW o] v°KFig. 9 CASE 2)3t] HA2AEE F
82 X3y, AFE REZoZ AUrte A7|He $vel RAWNS 3439
O AFEE FHEE 80had AR Tl E3H k( W2130 g/kg)o]l ¥
(Core)& ©]F1 2L, 700 el A= M2 ZA Wol At 4 ZU S 33A
QA &3t AthFig.l0 CASE 2). %S ZWag FAHoZ AAX, A
H,t4(Andok), A3 (Sogwang) 5 & - FAFEA A HF oF 200 mmo] A vlw
A d&H oz W oH(Fig.11 CASE 2).

CASE 1% 29 €534 532 ZFA2 o 6Ad favel 458294
28 7237 #(Dry air Core)o] BF3lE §8379 AFE E% 228 A

2 #4d3 Fddde Aot ot CASE 12 850 - 700 ipad 2 FolAM Yebgta
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(Fig.10 CASE 1(a)), CASE 2% 700 hpal A1t 5318} tH(Fig.10 CASE 2 (a)).

g8 F Al 25 @efbs FHoR JRAQe BFge] AFHow U
9 A4 R ISATISZ A7Igte]l 718 2H&A 348 Sedet dix
o] &4 F 80 mmm] T)(Fig. 9 CASE 1, 2)3} 9F 200 mmo] 9] 2 zpo]7} yw
A FAH JF59YS & HodFa Ut

3)CASE 3

CASE 32 B43te HEH AMaidez HIshs 7143 (Trough) Abold
AF=7t AX(Fig. 9 CASE )38 &8 F71( W23.0 g/kg(850 hpa), W27.0
&/ke(700 hpa))7} AFEE FAHo2 A9 HASL Y, AFE 228 HA=
TETIHYY WxF 3719 A2 FHATHFIg.12 CASE 3). #4539 300
mmol 7}7h-E 11003 2] (1100g0ji) & 8] F4H7F A Y9(Mountain Area)ol < 150
mm©]’d W cHFig.13 CASE 3).

4)CASE 4

CASE 4= 53¢ 2 % Qo] AFE H5RxHe H228(Sonhul?),
A (Kimnyong), 73 (Kujwa)®} %29 (43 (Songdang), & (Koyrae))ol
A AYF 80 mmolge] i 73 WZb B3 o 4N TS 150~400 mmo) A
(Fig.13. CASE 4) W@ Meso- 8 (20~200 km)F 2] &7FE o) &(Convection)$ % o
2 IAY Aol AY Z& Atdoln. ey BRozE sgtZe] st
Qo AFEees Agrt Bol "oz Qon, gRo2E mT7 F33tHA A
FEc I PR AXEdR do FAFI ZEA FU=n ArkFig. 9
CASE 4). ¥t f2lvyet 58 AWUE AAZ 8% Az F7|9 g2 53
3717} #43 & ¥HFig.12 CASE 4 (b)).

5)CASE 5

CASE 5t cP7t &38t7] Azsts $47] z7ld AFE d&2oz %3
She A71te ¥z AFZ L7 AT F GFTalolA FHE 7120l A%
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W (Fig. 9 CASE 5394 AFE d&oz Fdsgdoen A3 JEE 0 s
o & e] AL 850 hpadl A= 9.0 g/kgol A 21ART 2F BAEY I,
700 hpa 5.0 g/kgol W27 333t Moisture tongue =%o] 5 a13}tH(Fig.14
CASE 5). Z%2 E%5 #t A A, FHAM 150~270 mme] 5+
(Fig.15 CASE 5)& 71333, d58o2 &5 &gy JFEAgo A fa
20~80 mm®| %4+ %(Fig. 8 CASE 5)# v|2 @ o =23 EX4o] 7sjr},

6)CASE 6

CASE 62 CASE 19 7I§t wix ¢} wf-9 FAbsio), cP7} &%sta g3
%ol A7I¢el LEEHAA AFE NP S AR EZoz FIFig. 9
CASE 6)33t. 43 AEZ AFE 22 437X 988t 33 AEE o
Y Adog u$ FaA FAHAA - 8E AEV AFE 2 FEZ A
A w2s 5 o getA AFTE 2 ke FEdE 2¥o 2 850 hpa E 7L
& ¥ UhFig.14 CASE 6 (b). B354 %FS Auoto 1 32 mmE v &
o] FAL AQeA HF 300 mmol ¥ 35 E$(Fig.15 CASE 6)7F o
AA oz IR Ao WA 80~130 mme 24 (Fig. 9 CASE 6)3 2
Aol E HolAA HA| AAH EAo] £t

3. S22 #4A{(Mesoscale Analysis)

1) X1 3 (Topography) &4

AFE AWe Ay dF2F9 FHH1%B0m)S FAoEZ FEAAE
(1/6~1/9)7v |31, §4(1/20~1/18)+ ¢vtslt). £3 ZUIE FAo=z Jdy
AL AAz7E Y vtgEdg. £33 ‘g0 Eae 7|4 AN S| of
3604 7] AM3ta QU £3] FERAIUES wel ¥L2QE(405m), AR L E(718 m),
442 F(1215m) T B F300~700 me] w2 A ¥L& Q&5 o] ArkFig. 2).
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2)} 7] = (Skew-T, log P diagram)

7 At A7) AP EE Heobslr] Y8t Fig16~Fig 189 #o] 7t
732 7] 2(Temperature, T)FHE& VXY AM(Dry adiabat) =& F&UdA
(Moist adiabat)®] ZAFe} v]i3dle] xH 2% (Tempeature of Dewpoint, TD)9]
¥ 3}(Saturation) 93 5-2 7 AHEE ZAGPOH QAT 25 AYE R4
(Showalter Stability Index : SSD& &t} SSIZ} +3xt} zow ofsl Holx
(247l R A% 7hs4), 18H -2 g9o)d B (HS 754 FZ) -35§
-5 Mol A EAAMAG H$ 7be) 2y -6 olsto)ld Mo BerA(EY
ok 7t5)oz Hodlx Ut}

()CASE 1 :

CASE 1% Fig.16 CASE 1(a)9} #Z©°] <F 580~480 hpa22] LX(T)ZA
A&l FxddHY Fgud: Fa F89dNY 2ENTE 7] g 2
&<t A(Conditional instability)oltt F571 EolA ¥ saelolmz Holgo|u}
EF 850~500 hpaol A9 SSIE= +890lA % 1000~850 hpa®] AZolME SSIv}
+082 B¢ diF7 §2F¢e & 5 Ak v B 292 sty
480 hpa T2l 3E AW F(Inversion layer)ol z+zt ZAsAA QA Abzo)
2AFE 3719 A &5 JAAZ U F47 Y A 209 0940
= Fig.16 CASE 1(b)$} Zo] gtetat ofzf HZol A nj$ ¥ae gy, AMdH=
(Frontal inversion layer)o] Z#M3tAA °F 700 hpa7t A AntE o g2 HolAsbr,
@2kA Fig.10 CASE 1014 Bgt%o] A28 700 hpa 204 wE o] 27} 9o},

(2)CASE 2
CASE 2% 700 hpa 723 F 500 hpa A2 HAZ0] Y2 2 ofaf 2o



100 100
950519.21h b 950520.09h
E 1(a CASE 1(
CASE 1 ( ) LCL:965hpa LCL:987hpa
SS|: +8.9 SSIl: +3.1
150} 150}
200+ T 200+ A
.
_ 250} _ 250} =,
o . .
a . D
£ L Maist < -
5 300 Moist < a.. 300
2 S
@ ool 4 4oo }
W y
a ;-E______._._/_"_.\._
500} 50C
gc:iyabal
600} N 20 600}
lne, Halle, " e Hall '
Mt Halle i o | Mt. Halla A ]
800+ 148 m) 800 1 {145 m]
900 | I 900 |
1000 1000 ¢
1o CASE 2( ) 960820.21h 100 CASE 2(b) 960821.09h
a : .
LCL:968hpa LCL:990hpa
SSI: +0.4 SSl: +0.1
130} 150}
200 Td 200}
_2s0) adiabat 250}
© . ®
il
TE3 .. 300+
o« Y
3 A
Syoo} oo}
a
soof dry 500}
adfagat
800} 24 600 |
7004 . 700+
Mt. Halla - - Mt. Helle o0 N\
80C* B0 800 t{ 45 Bim)
9C —20 o S00t
1000 L 1000 ¢
Temperature('C) Temperature('C)



A zbzb Eobdsheh 850~500 hpaF el SSIE +04% %Qgoli  1000~850 hpa
o] AZoA SSIi= +1.182 HA] oFsh Qo] th(Fig.16 CASE 2(a)). 38k 700
hpa 2ol AWEFL wlFA W 219 9AAA AEHo R FAHIL, 1 ol

ol A= ¥3t defol HoFH(Fig.16 CASE 2(h))ot},

(3)CASE 3
CASE 3% B Fo] AFE 9% oF 300 km s1AH(7] %, 1996)0] 9 2 3
220 2140l 7] RbFE7} Hebdsin) SSIE -1.69]tHFig.17 CASE 3(a)). &8

HER OF 100km7tA 2HE 23U 09A]e] = AubH o2 AE 200 ka7t ZA
=P el(Fig.17 CASE 3(b)olth,  zejuh e ES A2 200 hpat A 5 7o+
Fest EAst A9 dAYZe] trA oz ©Usy] R ir]e oy

T M 2%A a8 g

2y CASE 3914 FEF Alge 2Rz A% = H(Chochon),
& 9 2] (Hangpaduri), #-&AHKwanumsa), ©]2] 2(Orimok) SelA] 229 12~24
A7AR] B3t oF 100 mm [day ©)’e] F4FS U HRP(NAT)S 2¥e
il ATH(Fig.18 (a). o] @ EBFE Y& 229 0940 oF 600 kmal Aol UYL,
7] P == 850~500 hpal SSIZF -0.3, 1000~850 hpa o) A% SSIE -l1.0o2
=48 th3o CASE 49 wi$ v]=8 dl7) 725 32 AHFig.18 (b)),

H

(4)CASE 4

CASE 49] 7] dA=E 39 0941, 214 9] 850~500 hpa®l SSIZ} ztzh
2.3, 172 o @ HbAoli, 1000~850 hpa®) AZo|A SSIE= zHzt -16, -1.42
Aol o Shgsih. weld o 600 ke B2 2 AR 279 A Zo
=T 3E F719 A5 &5 S AAAIF) L 2 HFig.17 CASE 4(a).(b)).

(5)CASE 5

CASE 59 W7] == 309 21419 319 09419 850~500 hpasl SSI
7t 74z 469, +5.30] 3, 1000~850 hpa®] SSIE 247F +0.1, -0.82 A 2o A= Hobd



100

100 ‘
950722.21h 950723.09h
CASE 3(a) CASE 3(b)
LCL:980hpa ( LCL:985hpa
. SSI: —-1.7 SSI: +3.5
150+ a 150}
Td}
200} A 200}
250+ .'A Moist 250+
E & adiabat
Sao0, 4 300}
§ | LA ...
;1400} """" - 4oo}
e
a ~aos
Ory LR LTI
S00t adiagat J 500t
26
60C ~ ) 600}
70c-m | N | | 700}
M dalla N N Mt Halla
80C 1145 0mi IR e R VS
900 -20 0 300}
1000 L g : 1000 ¢
100 970803 09n] 970803.21h
] .
CASE 4(a) CASE 4(b)
4 LCL:964hpa LCL:965hpa
i SSI: +2.3 SSI: +1.7
10} A 150+ ~
«
‘._Td “.
200} X 200} )
L s Moist I
T x o, s Wl
£300¢ oo 300}
@ .
2 A N N E
guoo X wop
.\‘ ‘I‘
500 A, 500+
Dry s
600 adrqp;! " 600}
Breua..
700} \ . L l 700 .
Mt. Halla e~ md L Mt. Halla
8001 a50m] 800 1| 48 i
800 -20 ¢ 90C +
1000 1000 L
Temperature(*C) Temperature(*C)
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stoh. A AS71R 319 09A1913= 750 hpas obfoll Al 7] 7go] FaUIAN
o] Aeyyt WA ¥str]o] V] wii-o RQtHo| Fattt 30U 2140 e}
b 912 °F 800~700 hpaoll AW -Fo) Jar, 1 9 obH Zo] YIHE Aty
ov, 31 09A1elli= Frekabg At of 750 hpa FAE A A Zol FHA =
2] atar A HFig.19 CASE 5 (a),(b)).

(6)CASE 6

CASE 69 t7] StHE = 249 21A]e SSI7F 850~500 hpaoll A +3.3,
1000~850 hpaol +0.122 A -Fol A =tAstct. debibs Au 700 hpa FolAl 733
AdFol EAste] L ok Foll A tifFvt st ey B5 Ax7IA 25Y
0940l = SSIZE 850~500 hpaoll Al -1.0, 1000~850 hpa®l A ZFA -08% EoHA
o &t AZFollA of 340 hpa”t A ZA ¥ 3o JrHFig.19 CASE 6 (a),(b)).

opebd Aetavtel Bbgoz A% FrlY dF BEL AL g
wol &bl CASE 5% @ A 933, CASE 6& @epare Ay
700 hpa(SF 3000 m)7H2] HF7F SR 5 Ak T oAb 2F 25 A9 2149
AZE o} 830~620 hpa)o) W27 ol F HAXW, thed 0949 UF &5
A

ok
il
>
2
=
Lo

s}

8 4 HE(Fig.19 CASE 5(b), CASE 6(b))i= CASE 5°| H]3td CASE 6°] ¢
¥ 2717 $0e uolFm 2o 1 AL ddze Yo m 7
cha 47kt

2)FATGE e

7} A wbgH(Wind), €38])(Water vapor mixing ratio : W) 2831 &
?(Water vapor mixing ratio : 69 43 @ (Vertical cross section)& 4t
(Kosan, 185)¢ 1Z7|4A8 & o] &3l Fig.20, Fig.22, Fig.249} #o] velict
2] aLike] w3 A7t gt B F%e] AA(Fig2)3tng F&H& Atan
S #Actste el 19 Aurg ¢ F3dE goE FAH 4 5 Aok



10C

" 0.21h 961031.09h
CASE 5(a) 961030 2 CASE 5(b) 6
LCL:975hpa LCL:977hpa
SSI: +6.9 u SSI: +5.4
150} T"g f 150t «
A ':
200+ a 200} &
'Yy
2504 ' 250} pe
g :
S300¢ 300} '3
=S N A
2
»n
2400+ yoot
o N
500 E(;yiapat SOC
s0C| A 600}
70c-M hall 700}
t. Halla " ] Mt. Halla MR
80CH (148tm) . 800 It { 45 (im
90C + 20 900
100C 100ck
100 . 100 ‘
B7112421h 1125.00h
CASE 6(a) ! CASE 6(b) .
LCL:910hpa LCL:982hpa
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(1)CASE 1

CASE 19 F#2ntg #2= Z5A2 Ao 2058 2523Y 0947
2| oF 24A13kol Y, A FH 3HE 9 vhgA|o(Wind shear)7} gl bk HAS
AZ AFo MY FEFol v 3ty & Ho|r) w3 18Y 214 5H 199 21
Al 7HA] oF 800~300 hpa Zol A 29 WE7L AsHEA s F7)(Warm air) @l
el 3ol 19Y 21A1el E&#ui7t #4343 Westa AdohFig.20 CASE 1). 18
B2 850~700 hpaFoll A wE o]79t 339 uiF7l il olste) A &l
FTAL A} NAXE, EdF 59 AFE R Ao AFHozZ Z4(Fig. 8
CASE D)7} I3, &3] AF, 14 5 F383%(Down-wind layer) .t} 2|7+ o
T30 e THZAN Fr HY9S Fig2l CASE 1914 & 5= 3lth.

o

(2)CASE 2

CASE 2& CASE 13 AH7|t 4271 v£ddx B33tn $£4na
TEE £T vE2Y. 53] AFoA Higke] CASE 19] wluwsle] wjofainy &9
MEE oF 500~300 hpaF ol AR FF T3 Mol aEy E3HE 209 094]
8 A5 F87A AL A JEYd3 JthFig.20 CASE 2). EArZo A n}
@< CASE 1% Zol Z3tx A&HolA RaA ZF5 A%7] dFE2 da YR
HE8ol EFGusHAE B3 Yo Al FRAHA FFdo] BrHFig 8
CASE 2, Fig.21 CASE 2).

(3)CASE 3

CASE 32 H¥9 dFoz 3 ngd Fx71 Az of9 wgs)
TR wetd BT Yol whet 229 09~21419F 23U 094) 9] EA I} B
3tAl 7+ e h(Fig.22 CASE 3). T3 Ateta o] o8 A 453 27 ¢
A S FE FeFet A AHLAR AL AEstdA AE27A S48 o
gF5o2 FAWAA HAFHoz 230 mmo]lde] vzt WHh 7t npgde)
< 7} Aol A v =8tA YERR oH(Fig.23 CASE 3).
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(4)CASE 4

CASE 49} #Antd 725 ZFA1% d58H GxFo] ZstA Eo &
719 ol wEn, 299 EFuY FAS ®eE AT e S
(Fig.22 CASE 4). 1814 Fig.23 CASE 4%} o] F4FdAAM &2 vs
1, Fig.13 CASE 44% F3tFolA ¢ 23 AF3971 Wzt old T3
BFAGE BFAIE oF 3~4A1F WEH BolF AFAA oF 500 hpa F7HA
FAF el B whd A HFA Aolrk. el 4HE CASE 39 79 229
dFolx Fig.22 CASE 394 & F UKol FFAI F3~4At A7 Hold
AZA A oF 700 hpa7t A FF el W A F3HEF(Fig.18 (a)ollAl AFZ2
F7b WK w3 A AJRE 29 214 5-H 39 09A174A oF 500 hpaF S A Al
2 FA} BEA4S A, 4F 37](Cold ain®} 3F ¢7l(Warm air)e] 7
o] felstz] exwt 2F3t &% Z(Thermal trough)o] FA o] 2AALt.

(5)CASE 5

CASE 59 4 stg 2= A7kl AIstdr A3 dde] 214
FH AZY A3 FEFH FA Tl @iE BAZE v o} (Wind shean &
7Y, oF 500 hpa F7HA 71SkEo] BAAE Utk EE 600 hpaFoA A 2919
W7 SAEA 43 )¢ 83 U7t BAE o) EvH(Fig.24 CASE 5). @
A Fa ATl FFR7E BojA F4FA FAH AFHeE F5vt A
A H(Fig.25 CASE 5, Fig 8 CASE 5).

(6)CASE 6

CASE 69 37 u@& 3z CASE 59 v|£3h} Adidoz o =
3ttt (Fig.24 CASE 6). ©etA 2 Ax7]d d~d53o] Z3la &EHo=z
o] mE TV He& 2HsAR, ¥F7AY F4d dF &5 (Fig.19 CASE
)2 FA A FFHoz gk ey detade] o3k FdEd A9
FrEe qA FFEog 2o
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4. AAEYN 33

AZ25$ 2MA mgolok & 471x) At&H(Doswell W et al, 1997), 5 D
482 3 (Moisture supply) 3)383 <HAX(Static stability), 3)5 7 ZE(Vertical
motion), 4)AFet & #HOrographic effects)ol 23 ol FolA AF3 6749 Atal =9
Ax= oh g3 23, Table 622 23 AT

DEBE BRN A7) AFE F2& FHEHaL, 850~700 hpa 3ol A]
) (Core) = &4 (Moisture tongue) 7%9 3|7t w2 A wssto] 7]+
&8 23 (Moisture supply)e] 4&3| o], AFE F2& FAZ 59
53 27|19 BEo Az F77F BHaA F+E sed CASE 1-4= F3sa
CASE 5~6& 7] %3t

DAY FHEE AZoA F2 BUAsH, CASE 3, 6& ¥F7HA =<¢H
t3 ¥£35glon, CASE 1, 2, 5& d3dA¢ ¥35glu &ty sitt. CASE 4
L A27A BotHo| 7t old oA g2 AdFo] FAU v FdtA
u Qa&xoz ERcd A&stE IV AAAEY ddF] nxTh et
A AR AAZ §12o) o AR hF7 FU(CASE 6)tn 1 W
AZoAA dhf7t FE3HCASE L, 2, 5).

7)) FATz oiME AFE2FH 2 F9 nigAle}(Wind shear)7t
stn ERAT. =35 e AL AAZ upFEAold @ B3 FHA
(Convergence zone)’t A=l A& dF &&L £ 70, T4FA49 s
3 vigto] W= Ty A4S zYI CASE 1, 6& AFAEZ £33,
CASE 29} CASE 5¢ duid oz o3ttt

HE7 9 BARES FEsts Adade AR FHn LY
ASol BL AFE YEAGANA FA~FEFol Z3A Fdd o L3

@2tA CASE 3, 62 Atotas} @ AZFAEC o FAYsH 717 =
e A2z Wisid 0% FASHEA A AR A A FrFo] e B
o3, CASE 1, 2, 5= #A2+d 3717k 943 & i 2 opefo Zs|dd M=
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<Table 6> Description of the results for analysis of each CASE.

I

Fam;\gf‘fe\ CASE I | CASE 2 | CASE 3 CASE 4 CASE 5 | CASE 6
1. Synoptic T Low  Low | 777 Low | Low
condition | pressure pressure | Typhoon Meso- 8 | pressure . pressure
-Path of low ‘
pressure } North North X X ' South North
-Jet stream | |
- Upper level %Far away iFar away . Near Near Close
- Low level iNear and  Weak X iNear and | Weak Near and
| Strong Strong Strong
- [ S ] l
2. Moist supply ~Strong . Strong Strong Strong Strong Strong
-850 hpa Tongue Core X Core Tongue Core
=700 hpa Tongue | Tongue X Tongue ., Tongue | Tongue
3. Static stabilty }
-S S 1 21h~0%h 09h~21h“ 21h~0% 09 ~21h! 21h~0%h| 21h~0%h
- 850~500 hpa  +89~+3.1 +0.4~+1.1 ~0.3~+35 +2.3~-16+6.9~+0.1 +33~+1.7
- 1000~850 hpa ‘+O.8~+4.91+0.1~+2.0 -1.0~+32 +1.7~-1.4/+54~-08 ~-1.0~+0.3
-Inversion layer } Distinct, = Weak, Weak, Weak, Distinct, | Distinct,
exist and life Short Long Short | Long Long Short
4. Vertical motion ‘
-Wind shear Distinct, - Distinct X Distinct  Distinct | Distinct
-Low level Jet Strong Weak X Strong Weak Strong
Strong Weak X 1 Strong } Weak Strong
?&og;ap;;c effect Excellent, | Weak, |Excellent, Excellent, ?Excellent, Excellent,
-Upwind layer's | Strong  Strong Strong Weak Strong Strong
effect |




FAdS= HiF2(Convective cloud), & HlcelDEH} &t FHFTAA HFZ
$7F el Agolth A BEA el F2olA sigto g HEole s 59
olFL §Fozx BFo] H= PSS AF 4. 22y CASE 4= =tHol
Aeta vpgo] B Sl BF3a dHor FAZTHRYG FIFAA v
3 A5 397 WHY o] A% Fald A7Igkl gk F719 Feol gl GH
oA 3t G Fe o &b ik dow FE 9 otdE WEEA
= o] ¥ sHWave)E AAAA LA Aoz Aztdnt ol g4 dM(Cold
front)2 9 717} A 4ol 3H(Prefrontal wave)E B4 Al# > -$(Thunder
storm)E % #3l%(Eagleman, 1985), ©] 3HWave)T ZFA1ZH di7]19] EQHA
(Fig.17 CASE 4, Fig.18 (b)3} ¥& &%(Fig.23 CASE 4, Table. 709 ¥ 7}4
o] BotHZ F7E uf$ wWEA ASAA FES TIAY, 5% dxE ¥
Z1e Aol B 7 e 8% 378 AS5AAA & HEE UL 7EE g
I AzEn
<Table 7> Max and hourly temperature('C) at 3 stations(725, 751,
781) in AWS before heavy rainfall on Jul. 22, 1995.

T
i

Hour 3 Max
12 13 14 15
Station : temperature

J
Kimnyong 293 28.7 L 295 282 | 309
 Sonhul2 213 %1 | 278 570 296
Udo 294 295 29.1 2850 | 300

% Max temperature : Cheju : 335, Songsan @ 31.0



AFns Aol A5 548 debaby] fistel viEdh WAt eFol o

AR Aun Agstel L 48T BAsE, RS B A4 5y

71 % " (Korea Meteorological Administration, KMA) 2] 7] & %5 oF 2Hs 7] 3 %5
(Automatic Weather System, AWS)%Y Al =54 4Fst7] ¥ (Local Administration
Station, LAS)] A& & o] &3k Hit 5Wd(1993~1997)8re AFL HEI =
WEA Bl gro] @l Al sfiehR| el ardtd 20x Eobe] 2R (KMA)SE vlarsho]
Ayt 2~3u) wekow, FAZol Hv|l AL - FFAAHG %f}?}"lgi"ﬂ"i A
FowbAsbe] M- Az edyp i apolE pebuch EE AMWR oF & 7FE A
& o uol wrAsh=H AF 6~8Yoll oF 55%ol’del WAL, 8°é°ﬂ 3 A 8}
A AFw] o] izl ua] 9oz oz Ak S 150 mm /day 0179 3
FE ST o5 ol Zo] wAE = Aol v 3¥~5¥3 10~1299] F7HE0
rojubal lul B3 Hir 24d(1996~1997)5 kel 10~12€] HAE HFie
3]3= L7 150 mm /day ©]7go]l At

AF5e) Frage Hirshis Aviske Axe gdet AgHez ge
welvh Y 5 Bob AFE F1& Est A7IHEHFE £ F 907
62967F 80 mm /day ©19l AFTIFE HAEH FrE HEE HF A
(Southern Coast Type, SCT)g& &% w5&(Southern Area Type, SAT)]
519, 2Folsl(Mountain Area Type, MAT)o] 34%Z thE#& 2|t} o] AL
Arms Faor A7gtel Aol wet ofzkel zelE AR hAFHoE AF
Tolir AS(HAE)S AYsH g - G Fol g¥ao - FF A Ho| T
Z(Up-wind layer)o] & 7] wj¥-o|c},

A RS ¥t REEe7 dAs s fde d¥AJ EAeE A 37t
21 7F v},

AR, GHEs] Baol Faste] B A

o]

[e]

—_

ofN it

e

7N 72 850~700 hpa Z°] W
o] +(Advection) 7} 213t dtebak A AS A A2 9" Z(nversion laver)o] & A3y,

SRR S S C RS LA

-Hr

Wt

o} 4 (Conditional instability)3}th,

¢
-z
\J‘iE



E4, 423 3o ¥R §F Tt SAG dEFo] Az BojA e
A B FAoR 3 v PEd
AR, Abeta st R AEo Be vigo] oste] Estd =QHEE U W
24 ¥53td FAHoz I3 o F(Convection)7h 24 et
o]z{d EAM S g8 AFEF Fdo] AAH =4 Fig.26 (a) #ol AFelA

2]
BotA g of7)7t Ateta st Sol 9std ZAYs suhvh gt BY FZol o
A2S wyA 1 ol 23| A Hez FAFAAM AFE7F HYsi, Fig.26
(b) Zo] IAZo] wvefatA Y sepik Huch W 9o AAsAE dFIE 4t
AN Q272 &wsld 39 FEY HEAA S WMEIHY] Wie FARAY
oA FAFE$7F 2oh o] AfolE 2etage] o FAFAAM FFF T
£33 fA 9 #3 Fig.26 (c) Zol T3¢ FAXU(A7IS, B S)slel 3
2 Eo] 93 73§ uigo] diks domA 7= H(Wave)7t EQHAE o7
2 AM%A7]3, o] i WH7}4A(Heating of radiation)elyt 359 F71(Cold air)
Tl g8t 4571771 waA 7t45E HA F3F F2A A FEH PBF
3971 WeEle 2P0l dAE F dud AldY ¥EFE F3] Ho HoAr
ojAtzt o] AFEY FHFIE T FTUA 2UE vEoE AHFoM T -

E& Adang FaAE dAF 45 2 1% T i A2HHEE o=

ol2g1d Alde BTt A AFEHojop st V]G Bl #&5jop & Rojut



wave

"
' IHeatingt
of radiation
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At Ao A5 43 Ak

AlgEne] o U5 Hor g &do]l Svbskvl d7bA kel wEt o] )
°tat7] ofH Yt 1
b A 501993 ~1997) 89 A 7| 4 FHAWS) 5 wE o] diEE A o]
g At Tbeai AT o] Aol S Az Abg st} A FE 9
A3 Ags S8ty 5388 Alal g A4dste] 548 deots) Bk

AFE Aol FEE5F( =280 mm /dav)iz AREZ A& B 7S AS £o
Z ool WAstal ARz 8¥ed A HEHo Jdou 9o oz A
A 5257 hE-F o gl BAs= Ao wstH 150 mm/day ©)’%L 3~5
Yt 10~1290 F7h&o] EA, HIT 2:3(199%6~1997) %2 109 ~12¢0] 24
3 A5 3F 533 B 150 mm/day ©) Ao} At

AFL e YF3 v Aoz Be zatolg YElAY, oA AFEE
ZIEo 2 Hitsks AVISEe] B3 AAo wet F4Fol AR, teta e 9
3l Aol AFH 7] diolth AW 5AEt AFE F3E T4 AT
X3S F 3ot} o] F 62%7F 80 mm /day ©1’3S HFTZTFE A A
71 BoE 5ol 57 AL - FF AYe]l F - Ay g oot
Ay g B g8 dlord(Southern Coast Type, SCT)S X33 dH-
& (Southern Area Type, SAT)o] 51% = 7}% %t}

AFSold 3397t 4= AR EFES DERT7] &3] 33
o 850~700 hpa o1 WE o] F7F a, et AYE
H, A3 e F37HA9 d7] A= 205 BRAsh 2)83 g 3ol A
TH 5% Ee BAYG dEFo] 44 BojA et NS FAoR P 4
7t AT PR D A Fo G nigdel ojste] ¥zt BAAFS F7)
7b wE A dested AR Aoz FA R G A7 FEA A Sl A

TEHY FHY AR, A4dFT 5 R kol wep TS W] Wil AdeEe

o el we FabAgel YFHS Awe

©

AN

m
]

d

ol



Yoo B yirel wpel PEEP ol FAE Aol FgF Ao P
Ak v Fd FREd glol SFAEY @ 3@ nhgel B Yo
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