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ABSTRACT

The Characteristics of Typhoon—Induced Heavy Rains
in the Honam Region
Sim, Oan—Sub
Advisor @ Prof. Ryu, Chan—Su Ph.D
Department of Atmospheric Science,

Graduate School of Chosun University

The 15th typhoon "MEGI" brought loss of 25.08 billionW and 6 lives
throughout the country. Especially, 13 billionW and 3 lives were lost in
Honam Province.

This typhoon did a great deal of damage to the crops and people with
heavy rainfall at the front region of typhoon without direct effect. In this
study, 3 cases about heavy rainfall at the front region of typhoon in
Honam province were analyzed.

These 3 cases occurred for recent 5 years(2000~2004). Case 1 is
typhoon "MEGI" passaged southwest by west Honam province in
18th~19th August, 2004. Case 2 is typhoon "MINDULLE" became
weakened to the tropical storm near the sea 200 km far from Seogwipo in
3rd ~ 5th June, 2004. Case 3 is typhoon "BILIS" passaged through China
and west side Honam province in 24th~27th August, 2000.

In these 3 cases common factors were searched, 1) upstair jet stream
which passaged from Sandung peninsula to Yodong peninsula helped the
low stair conversion and an upwardly current was strengthened by second
circulation, heavy rainfall occurred. 2) During heavy rain is falling in the

conversions zone, typhoon was located from 27N to 3IN. 3) In the 700
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hPa T'— T, chart, strong dry zone was located near the Balhae bay and

Sandung peninsula, such reason lead the heavy rainfall in the conversion
zone was made by hot and moist air and dry air. 4) In the 500 hPa chart
strong vorticity was located, this vorticity lead the growth low stair
conversion. This means not only low stair conversion but also upstair
conditions are important to form the heavy rainfall. 5) More than 50mn
rain fell in these 3 cases.

As the typhoon passaged from 27N to 31N, although the distance from
typhoon to the Honam province is far, the upstair condition is enough to
develop the low stair conversion, be careful the heavy rainfall possibility.

In conclusion, more data and more research is needed to find factors

that lead the heavy rainfall in Honam province.
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Table 1. The typhoons which affected the Honam area by inducing a
convergent belt in front of them during 200072004.

No Typhoon track Date Name Remarks
1 The west of Honam 10 Jul. 2000 Kai-tak Stationary front
2 The west of Honam 24 Aug. 2000 Bilis Stationary front
3 Termir\;]a;}e]dt(i)tSchi)feeaon the 14 Sep. 2001 Nari Cloud cluster
Terminated its life on :

4 the way to Koroa 3 Jul. 2004 Mindulle Cloud cluster
5 The east of Honam 24 Jun. 2001 Chebi Stationary front
6 The east of Honam 11 Sep. 2003 Maemi Cloud cluster
7 The east of Honam 20 Jun. 2004 Dianmu Stationary front
8 The east of Honam 18 Aug. 2004 Megi Stationary front
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TYPHOON BEST TRACK Korea Meteorological Administration( K[\Hniﬁ

NAME MEGI (0415) Issued at 09UTC 20 Aug 2004

e 1TCE 56 1T 180 1504

B0E 100E LI0E 1206 1 30E 140E IS0E

% TROPICAL DEPRESSICH < 17m/s{33ts)
TROPICAL STORM 17-24m/'s(34-4Tk1s)
sonfl [ SEVERE TROPICAL STORM  25-32m/si48-63k1s)

TYPHOOH > 33mie Gdkis)

G

B 110E 1206 130E 140E 1506 180E 170

Fig. 1-1. The track of Megi, 15th typhoon of 2004

BE 719 GFOR 18~19% Aol HRAWT AFE, FA% AW FHO
% 50~458 me| @2 H7F Wt
AAHZ = THAY 30~458.0 mn, FEAY 40~326.5 m, FLE 30~358.5

m, 3% 20~157.5 m, AAHA7% 10~116.5 m, AFE 80~458.0 m=
Axdoz we vz Y3l

S BE AW FEge] s 18Ue] 20~436.5 me B|7F UjH o,
BF AW A

m7F e BE AW el o Al o
Fis ARG FHU IS e 18Y A VA e ¢
353.5 mn, &3 328.0 m(=gk 29 AAD, FF 3225 m(=#k 29 A2, @

303.0 m(=3t 3¢ A4, I= 235.0 mm, AHF 307.5 m(=3 29 2D E 7=
stk 53] U5 dm(AWS)elA 18U 436.5 m, BT FTLHAWS) oAM=
410.5 me] v7F g Aol WEsta 54XV AgEe 5 sz s A
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Flg 1-2. Surface weather charts.
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Fig. 1-3. 850 hPa weather charts.
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Flg 1-5. 200 hPa weather charts.
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OOUTC, 18 Aug. 2004
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12UTC, 18 Aug. 2004
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Fig. 1-6. 850 hPa convergence and 200 hPa divergence.

_10_



700 hPa vertical velocity®} 500 hPa vorticity*llA+= 17 12UTCell A5
T} AlFe @E W obptel] AdsRoo] JAHS HA HAdsta Qi 18Y
O0UTCell= St Maafdom st A4 Agiele] fxlste] lom F
AL Bodste]l 189 12UTCelE 4% &A@ 7d =l o]
FE Aol Aol fAstAT. HFol Hexl el wek 199 00UTCel=

of
=)
folr
ol
N
ol
fio
ofN
o,
|o
atll

OOUTC, 18 Aug. 2004

8 Aug. 2004

: :

o I 5 : 0 s
f .é/_/\/_’ gy v K
\\r, . AT ﬁ;‘ @ ! @ CE) WD i
i é\lg -y
WG g5 S
700hPa Vertical Velocity (hPa‘/hour) 500hPa Vorticity (10E-5/sec)

Fig. 1-7. 700 hPa vertical velocity and 500 hPa vorticity.
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Fig. 1-9. Skew T-log P diagram.
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Fig. 1-11. Water vapor image.
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Fig. 1-129] dloly QFdAtge] w2, 189 03A]el #|lF4

6.

20~30 mm

7F Adgorn, 1440

18 Aug. 2004

1800KST,

18 Aug. 2004
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Fig. 1-12. Radar image.
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7. AWS A AEAE E4

U3 = (AWS) el A= 182 436.5 me] H7F Wgom, 054 078 H|[7F A
ZEo] 12~14A1] AIZbE 50 m o442 F97F Uiglom 194 3097 &7
of S}t BT FUAWS) A= 189 410.5 me BI7F W om, 054 19%
of 447t Al&Ee] 13~144], 15~164] Atole] A7k 60 mn o] F9-7F i
Hom 214 3087 A EH St AR SFAWS) o= 18U 264.5 m
o] 7k gl om, 054 30+l HI7F Al#FE o] 13~144], 17~184] Atele]l Ak
30 m ool e urk uigon, 19414 27 dEHel £t FlelAx= 18
o 218.0 me W7} WHFH L, 044 308 BI7F AlZEo] 13~144], 17~184]¢]
A7r 30 o] 7Hg v)7F Yo, 204 o) A7 el St (Fig. 1-13).
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Fig. 1-13. AWS time serial data.
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Fig. 1-13. Continued.
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OOUTC, 18 Aug. 2004 06UTC, 18 Aug. 2004

Fig. 1-14. 850 hPa moisture flux convergence.

Fig. 1-15% 500 hPa 4g=0] olfFol 18Y¢ 00UTCH #afrt H-
=9 HTLOoR FHEANO R +4 8507t o]lF Ha gloH st S wds
Fal Ytk 18Y 06UTCel AMafiadell A3 dapzo o&f Falieta &

0% +28E507t ofF HaL 9low, AKHA et AT st FH

Fig. 1-16 200 hPa ZZ oo A% dabgoltt. 18d 00UTCel #AE 7H
o] Gt QEZ Hajoto g 73k whabgo] dAE o] e WS Ha Q)
18 06UTCel AE 7|50 o3 22 <=3tz = FHgo ddS 511 o

v Q4 4eRe a7 ek
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O00UTC, 18 Aug. 2004 06UTC 18 Aug 2004

Fig. 1-16. 200 hPa strong wind and divergence field.

Fig. 1-17& 97 omega and winde|™ GJ& FFZ5 IZAY. JFERZIS
TR FRoR AA YJAEHEe} vighs B4 A3 189 00UTCel F%-
O 2 +40 ubar/s o449 et AsFHYo] ALt lown, ety FFAtold

+70 ubar/sQ 73t AsFoo] Y vt 18U 06UTCOl #F Aol

+30~50 ubar/s®] Zg dgio]l AAst 3low, A AdgFeo]l AaAY
& THOE A& AFE=7HA FEA AL ok "t F8 A el A
Tl st ol A FHUY AAE & ¢ a, A5 FFALE 700
hPa Foll= F89] shear7t ZabAl vebtar Qv

I ey T T Loe) = 100
J8E “HIIITIIIIZG YN 126 . 8EL 35 . ] .BE-35.8N 12 "36.6N 126.8 |BETH 6.6N 1268l
L -] RS Bineb: mega Tngt ubar/s) 18700  OHR Wed 00:00Z 18-Aug-04| Vinebs gt ubar/s) 14706 oHR Wed 06:002 18-Aug-04
KLAPS 14neB Wind (kts) 18.00  OHR Wed 00:00Z 18-Aug-04 KLAPS 14ineB Wind (kts) 18.06  OHR Wed 06:00Z 18-Aug-04

KLAPS 1ineB Omega (-ubar/s) 18.00 OHR Wed 00:002 18-Aug-04| KLAPS 11neB Omega (-ubar/s) 18.06 OHR Wed 06:00Z 13-Aug-04

Fig. 1-17. Omega vertical phase velocity and wind.
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B. Case 2 HIF 9= (2004. 7. 3)

1. 3% /M8

A7S HE UEdE 69 23¢9 15414 vl & HRAF 410 kn P 3
oA ATt o] HFES A WA BAZoR Wysto] 6€ 2994 HF
4ol 940 hPa® 7Pd Wil AT A5 45 msolglow, 74 1
A W diwkel] AEshdaA Algo] tha oFgtEQlrt. o] HFS 2 5o vt &
el Al A A Bxske] 307 N7ZHA= EE<] Al1¥S 985 hPaZ
FABHEA HAAsE oM, 49 09A1F o= A X AFAZE oF 200 kn F-HollA]
Aoid A7IH(TD) o= kgl 49 12415 7]ste] 2diA7|¢s = ok (Fig.
2—1).

I

TYPHOON BEST TRACK Korea Meteorological Administration/KMA), i
NAME: NINDULLE {0107) Issued at 00UTC 4 Jul 2004

e I0E__ IIOE_ I30E  IME  140E  ISE 160E 17¢E 1806 1T 150%
R i E - 2] o

% TROPICAL DEPRESSICH < 17m/s{33ts)
TROPICAL STORM 17-24 m"a3474?k|sj
sonfl [ SEVERE TROPICAL STORM  25-32m/si48-63k1s)

TYPHOOH > 33mie Gdkis)

Fig. 2-1. The track of Mindulle, 7th tyl;hoon of 2004.

BES AFE GEAY 30 © N R 5H L%k 23 T olsE stob

Aol efstE Q. EE vt #2915 kn e ol el 2 F717F Al
3 9lo] BEe Aol 353 oFalHAT (Y REAR).

102 10~262.0 me B7} Wzlow AA7r %)

0~162.5 mn, FFAH 5~265.5 m, TFE 20~125.0

A
By
12
e
il
rlr
fos
o
By
oF
—
o
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m, 9% 30~262.0 mm, A

ru-]o
r o
["_\N_',
o
~

% 10~189.5 mn, AF% 20~237.5 m]
Wb Tk gRel AFAYe ALY FEFl 30 m ol AFEIIE R
PO, B3 HEANE IAMANFFF] 64.5 mE #5012 (190413) 3k
Aaste. 8% dw sl o)

o

74 39 AGAHANE 5~127.0 mn,
EA o A= 20~98.0 m7F o, 3U AgHRE FF FU(AWS) 127.0

2

=

m, =3 109.5 mn, <=H (AWS) 98.0 mm, +F(AWS) 84.5 mm2] Bv]7} yH}.

A B3 T HFe FAFAA JF 2047 eE st Aot Ui 79
4~59 A 10~136.0 9] B]7F A Aol o = 1 &
Fo A FF W 2 A 7| S vwskd A Bl oFS Wt

2. 7= B4

12U0TC, 02 Jul. 2004 O0UTC, 03 Jul. 2004

12UTC 02 JUL 2004 00UTC 03 JUL 2004

SJF!FACE PRESSURER}

T2UTC 02 JUL 2004

12U0TC, 03 Jul. 2004 O0UTC, 04 Jul. 2004

12UTC 03 JUL 2004

00UTC 04 JUL 2004

T2UTC 03 JUL 2004

Fig. 2-2. Surface weather charts.

00UTC 04 JUL 2004
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Fig. 2-2% ANY7I=2 29 12UTCel T471%F 985 hPagl HIF WEH+«
26 ° N, 120 ° EellA 3 ms £E2 “=gA HEARst 9lon, 39 00UTCel
2718 990 hPa® A AJZF Hry g okt glom, 3.5 ms 52 “=gA
Aska 9tk 39 12UTCel 31 ° N, 123 ° EolA HAsta lor, e 9
3 dre a2 E e gtk 49 00UTCel B3-S MaiAtelsd TD (985 hPa) 2
ofstElfl o, sl B AW SN A5rE e i o BEe
sfo] F-o R 27~30 ° Nel St 595 Fatdd

o

o

12U0TC, 02 Jul. 2004 O0UTC, 03 Jul. 2004

i /HAUASSS KM
¢ UZWZUTCJULZDM
Kot TEWP(C)

i

N0
R

12UTC 02 JUL 2004 00UTC 03 JUL 2004
i3 23 i3 rom::3

A ADASSS KN

12U0TC, 03 Jul. 2004 12U0TC, 04 Jul. 2004

12UTC 03 JUL 2004 00UTC 04 JUL 2004 Ir

ADASSS KA
0400UTC JUL 2004

AREA(TTd < 3f)|

e 3 B = il i
TAUTC 03 JUL 2004 = Administration(KIIA] 00UTC 04 JUL 2004

Flg 2-3. 850 hPa weather charts.

Fig. 2—3< 850 hPa d7]%o|t},
29 12U0TCe FFALS 19 CTAHo] F3s&tal 3lom, 222 Fo] Fal9

JRAE How glovt exdoe]l FAR dutdte] @r] et oisith 2



GEol= A7l THE warm core”tF $1A8FaL Qlth. 39 O0UTCel| FFAw
& 19 T Aol Aurta 9lom %9 Wsh= AL §lsith 3¢ 12UTCel 3+
A& 17 CAol Fstal glo] 7|2 2a Wbzl Aeolr, 2= Al -
datol - dhd Zom AT HEe AWsts dI7F BEFS AT LelA
okl A ElF el FTAlol 2iwell flAlste]l I Mg e FASHA FEefal oFstE = §

el gele] ¥l

_|

12U0TC, 02 Jul. 2004 O0UTC, 03 Jul. 2004

12UTC 02 JUL 2004 00UTC 03 JUL 200

AUASS0 KN

T

T2UTC 02 JUL 2004 Tea BT 05 JUL 2004

12U0TC, 03 Jul. 2004 O0UTC, 04 Jul. 2004

12UTC 03 JUL 2004

TAU,
03120TC U 2004
(rem HTgpm TEHP\D

T2UTC 03 JUC 2004 = 00UTC 04 JUL 2004

Flg 2-4. 500 hPa weather charts.

Fig. 2—4% 500 hPa ¥7]%o]th

2 12UTCell @3} o] Qgwth 23 AEREE ofgfo] f1X]slo] Qlar
b AFALS] vpgol fQlEa Stk 3¢ 00UTCel waiwt o what
Zo] gt o HA et vk mT AWS wpet gFel ke 1
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Ho] Aya gtk 49 00UTCe| H¥E tSyE ksl o
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Flg 2-5. 200 hPa weather charts.

Fig. 2—5% 200 hPa¥”]xo]t}.
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e g

) — : | 5
200hPa Divergence(10E-6/sec) and Isotach(>50kts)

120TC, 03 Jul. 2004

i v B}
e (VA) 1
850hPa Convergence(10E-6/sec) and Isotach(>25kts)

Fig. 2-6. 850 hPa convergence and 200 hPa divergence.

Fig. 2—72 700 hPa vertical velocity2} 500 hPa vorticity©]t}.
32 00UTC ZEAHOZ +6 hPa/hour AsFYo] $1X3tx 500 hPadlA=

MY THCE +agE0]d0] fAE] AR +285017F olF HiL
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) ‘ :
500hPa Vorticity (10E-5/sec)

L

RN

Loy R 4 &

700ha Vertical Velocity (hPa/hour)

Fig. 2-7. 700 hPa vertical velocity and 500 hPa vorticity.

Fig. 2—8& K—index$} 1000-500 hPa®l &% 9 700 hPa T'— T,°]t}.
K—index el4t 39 00UTCY walersoe Hekgelo] s1xsa glor, ol
wepgele ANE HAsta Yek AdFragels vl agEelel Ay
& =Py dixstar vk 39 12UTCO &9 %> K—index 35%] E<F
;

=
94lo] AUk ok, ASWE P2l e ool A sk

0
o
o
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o

34 00UTCel AMalder FF=o] sty striso] AA skt Fal/del
= AFFgol YgAIstaA HAa sEA o7 el v A7 v-Ale e



12U0TC, 03 Jul. 2004

i

AT,

IDSORTidesn

b i
K-index(5)

Fig. 2-8. K-index and 700hPa T-Td.

O0OUTC, 03 Jul. 2004 12UTC, 03 Jul. 2004

Korea Meteorobogical Adminisitaion
{:r_»:

p_-Kotea Weteotologica Adninstation Gwangju KMA
1= Skew T - Log P DIAGRAM BTG dul 200

Skew T - Log P DIAGRAM
" rengecae . Skew TLog P Diagran

o Terper

Terper

| =

Fig. 2-9. Skew T-log P diagram.
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2 12UTCell di7F¥d a5 452 olv] F&8 o, did 52 1x
atoch tii3d stselr] AFoZ FFo| veeringell & W7F olFE I 9l
SSI7F 2.9, K—indext 18% YeRfar 9l 39 00UTCel tiiA 53 o+
BT F&Tol Aoy, did 5 ok xStk veeringel <l
ALHA 3717 fd" 3 o SSIZF 5.1, K—index: 28 EHAEE uH
etk 39 06UTCel= W7l $37H4 o= HF&3sh, SSI7F 4.2,
K—index+ 33°% K-index7} A Welyar ot #4~850 hPa7k#]e] vlg
& wj¢- oFslar, 850~700 hPa Aol veeringoll &&f 717} ol 7 Ha glon,
925~850 hPaAlele] A AZe] Slo] AdFIE & + Ak 39 12UTC
750 hPa ¥-ol dAdeddSo] 9low 650 hPa Foln oFshAl 4%

VeI, 925 hPa Foll= vigo] F3oA EFe® vy A4 shear?}t 9
o} 49 00UTCel A%sA w717t o]F =i glon, SSI7} 1.8, K—index: 35
Z A dez SSIe WA dehvga gl

|

=

o1

o[Nr
of\

o]

5. A4 A= 24

S
Fig. 2—10& x4 24 4 23

rfo

Lotk
3d 12219 AadezRE sk vFEu7t vrtea e, 15414+ S
Ak A b= F - A g abiell e vz XS, 18A1eE s
F-A YR LB EALTOE e v Fu7t ol w8tttk 21l Ak Bl
e Faldos wha yrta Qlov AdsidedA = tgE FEuUE trten
Atk ExAke] 7 vl7E yHw 39 154 018 4 255 B4 F£Hy ¥

ZolA =50 C, BFe] FAFZLAM —75 CTolH, QFFTA KT 20~30 T =4
Fig. 2-112 $37] 94 £422, 85 usde] Suke FddelA 32X

Whol 79757t 243y 39 14KSTSF 16KSTO %7 gAs ny vtz

sbe-spdor et dxoo] yeha glow, stgAel= H 1x9e] 91X
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(a) 1200KST, 03 Jul (b) 1500KST, 03 Jul

Fig. 2-10. Ennced image (a)~(c) and cloud-top temperature (d).

1400 KST, 03 1600 KST, 03

Fig. 2-11. Water vapor image.
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6. dolt] A& £

e e e,
E e e
i - iz : Py,
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& R 3
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H
e =
i g
e

=)
12
=2
I
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Ui
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(Fig. 2—12).

7. AWS AN AE A5 £4
Fig 2—13& AWS AlAGEA A5 0t
11A] 2258 Z57F Al2rE o] 204] 35% 7470 H 5912

o, A HOR S 14:14~15:14 Abolell 64.5 me %57} yglon, 39
109.5 me B7} stk 35 F¢AWS) ol 124 108 H]7F A|&HE o] 21
Al BT A7 Eel E3aL, 16~17A1 Akl 59.5 me] F97F digiow, 3¢
127.0 me H7F gtk A5 £FAWS) 3 FFAWS) M E 39 17~184]
Arolell Al 30 mm W2l st v7F iHew, 39 =% 98.0 m, T 84.5
me] v 7} W E k.
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Fig. 2-13. AWS time serial data.
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8. FASS o]-&% &4

OOUTC, 3 Jul. 2004

" & /‘\\
VNG

Fig. 2—14%= 850 hPa &% FdS vehd Zeoltt
394 00UTCel ®jFol wxtd FiEHo] A

o
=

1}
“
g/kg/12hr o7 = Qlom, A3 Fi&4o FHolo]l o IAMFK S
F 9lth 39 06UTCY A=A 10 g/kg/12hr ©]4Fe] 73t R &o] 43

om, e delr o ek ool ek Qv

i}
=

O00UTC, 3 Jul. 2004 12UTC, 3 Jul. 2004

AP P B0 o N
~ = 1 : ¥ 5 5
) X -1 i \
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Fig. 2-15. 200 hPa wind speed and divergence.
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12U0TC, 3 Jul. 2004
N L 564 )

00UTC, 3 Jul. 2004
= —z;;i> —_ = »-»

s i 859

S e oo
6.8 LTI 36,61 126 gg LT LTI G .4N 126.8E-35.1 . 36.6N 126.8
200 0wk St 00:00Z 03-3u1-04| 8 39 RS Hinebs %06 OHR$at 06:00Z 03-3u1-04
el s, ol i o T sl gl
KLAPS 1ineB Omwega (-ubar/s) 03.00 OHR Sat 00:00Z 03-Jul-04| KLAPS 1ineB Omega (-ul .06 OHR Sat 06:00Z 03-Jul-04

Fig. 2-17. Omega vertical phase velocity and wind.
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Fig. 2—17 omega and wind 1% ©@welw, GJ& F59 xo]t}.

FTE THOE FHOE A4 9 HFx8 vieEs E4% A3 39 00UTC
of et +20~40 ubar/s ©]4e] A3t AT ol fAGte] Qlar, o] e A
T Aak Bt vk 39 06UTCe #F5A%s FHo®
EA7A] 5~40 ubar/s® ol At vk A " C Fels
vpgro]  FHEWEA HEolAd dEow <
850~700 hPa F-telM &go] W= o] 7|7} o]
stsol A= whgho] =dstHA Wr7F 4=l Sl o

zol ) we w7k e

C. Case 3 H|F U3 (2000. 8. 24~25)

1. 3% M8

A10% BF WAt g FelA 239 12UTColl A (TD) = HAE
Ao (Fig. 3-1), BFel FrtE F35717F A% HEHo] FHHYY. 4 @&
%ol mTE Hak §AstdA 2 AWS wah 12 tsd 7|77t Aoz A%

v}

253
FHY 2747 = HF Y AA] T AT dFor dEAdde A
o

fu
gh?
1%
o
ol
b4t

AT E FHEYe 93 2493 259 LANAS FHO

FE ol 28k (249~25U 124]) HAEA| o= Feb 9 (AWS)
o 263.4 mm, Al 165.5 mm, F-¢tel 126.5 m7F 2+ 5 10~263.5 mel H]7}
yxHon, AGgAHoE £=HA(AWS) 168.5 m, 3F=(AWS) 1425 mm %
10~168.5 m®] 7} Wik FHU7 SHAGT SR o] AXWA A oE R
FAE 20~193.5 mn, A& H-AF7]% 50~158.5 mn, FHA 5~121.5 m,
% 10~100 m, AFEe] 5~64.5 m7} W o 2 elAel Hxprh ok,

rr

79
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w3 FEgoA] 10~263.5 me vl7F EHy, Aoz WA ®© o
10~514.5 m7F W& FHRG A7|¢tow widd o F2 u7h Yt

TYPHOON BEST TRACK Korea Meteorological Administration/KMA), i
NAME : BILIS (0010) Issued at 06UTC 27 Aug 2000

TROPICAL STORM 17-24m/'s(34-4Tk1s)
sonfl [ SEVERE TROPICAL STORM  25-32m/si48-63k1s)

% TROPICAL DEPRESSION < 17misi33kis) Y 'LI o
TYPHOOH > 33m's{B4kts) j

B 110E 1206 130E 140E 1506 180E 170

Fig. 3-1. The track of Bilis, 10th typhoon of 2000.

2. d71x 4
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Fig. 3-2. Surface weather charts.
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Fig. 3-3. 850 hPa weather charts.

_36_



OOUTC, 24 Aug. 2004 12UTC, 24 Aug 2004

TAUASS0 KMR LN\ N 4 - UASS0 KA |
2 b 2 £ e WZMERUG ZDDD

Fig. 3-4. 500 hPa weather charts.
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Fig. 3-5. 200 hPa weather charts.
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Fig. 3-7. 700 hPa vertical velocity and 500 hPa vorticity.
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