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fE L 7= & 8 9807 B(Vicki)lXiT i 5 B HEET L, BR
BE2hLCE&MIcERRBEELRIELE, COBR
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PEATETWVWD, HFASKERNERETHX
TOBBBKPEMBHO DI RRER2AHH
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AHEIBENRBEDBI0 7FTH D, FDIFLAED
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TWde. ZOEDHIDOHEPRBOTREAMAIE 1R
HEh 12 i LD RVWEREPHUER L b LE®
REDriebh, X5 KETEHTIE AMeDAS (K
E-BHEX-HRB - - [BD04ER) LhsMd>nv
BRBLREoTWS. LAIb, CORBTR
AMeDAS TREFAIZhRWIRHERE, [E, BFL

Vo A ROBRIICEF A RRRRBER DK RIIT
HAT A LHETE, SRAORRBRORAEICEIT
S>THiFEEION 5. BIRS(1999)XER - WH
RADHEHETCORRHRARRICONWTT—FR—
ZBED, RRBHEOBEEZITOTVWS., LPL,
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FITEEBELSRIORGBENHEEFE->TE
9807 SO FORERMEFHMICTH~Z 80T, &
B 9807 S0EB%, BRI N =REBENOREE &
HASICKE L. ZORR, EEDIHABZOK
B, ENAROMESOERI L->THEDOESN
RPoRELIABBZHDD, Table 1 IZRT LI
EBEILLOEAEIBRLNE. HIIBEOKREDLH
EERREVCEBHMBOMERIL 0%2 A TNE,
20%, RAEE (KRBT, 19982) DPEHA DR
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FRERENZL LI, SABRKMESZRERD
BRIBLICODOWTHANEERERET 5, THIK
CORREDLIIEBEBTHRAINA TV IREEH
DOEREERIET 5.

2. HMASSERINERE

TR, RENREFAKZBERNEEE (B
HEZLZ MY wd « £ > XAV b FWS-9800)
EOWTZDOBEER RS, HIFARRIERINELR
BRIXELSOORKER (AARZE, KE, BEF,
SF, BAKE) 2EBMICERELUTHEITE I LN
T, 7ToRIHAREEE, HSENRES, &
SFHEEES, PROA FRSES, BREBES
BRUOF—F0H—THRINTVWE, F—FOH—
O¥ L7 YRR Hz TH B Y, RERRD
FRERBFEPE AR O EREL D DRSE W, &
Blah=ERIZEL 10 2BFESE (BRSOS5D 5
00 FETOFEHME) & LT 1 REEITY Y MR
I3, AfERK 10 HREFHELUNC, 1 R (E
Ko1ods 009ET) BORKBHARLZOL
FORMBARICEHEIZh, OBRXEL ZORER
nhREFRIh D, hOKRFEROHERESPHEN
BHHHEMORERL L KEHKIN D, SED
I3 RBAKEORBICLEEREREL R RAB
MEFEEZCNETCIKZEOERIRI SV LIR
Pokh, BHERTIORERREEEMEDLZOR
R EHCHAITNE I, RAKEOHRE
KRIAREERTS. £/=, 7V MATZHEHE

BX1 205 1KEHET1 FEMNTEETLII LN
TE5D7T, Wid-> TRAEREE LTRITEL
NREBELRZREAL AL RE. RETOL—FH
MTH0BETHZOT,ZTOREOKRKEHRTH
troREERSEHCEhE, SROEEIDN
TIDELOMANEOhZ LHfFThB. LU,
SEHOLEHEA TR AEDOEHARD 1 REESICF
FEHALTWEDT, SEERKD 1 HORLHE
1 BEGIHEELEAKERINCF—-F R—2BEHR
Lk, ¥, KEECREFOLSICBIRLRDOD
L TRBREELTVWAHEBER DN DH o~
», 2T 1KRESCERBERERAL>TT IR
— Ak AN =,

ZOHBAKBRERRERETRE, 7V MR
DAZFFRA P77 A4 NELTIOVEF 4 AV
RETIZLLARTHZ. D354V F7D
wEF4 X7 T 192 BA0LER, AEHTF—4%
BRTZLHTER, IHIT, BFEABEEL>T
BREBEERCEEFERONEELTELITEDD
T, 2EOHBHAIICH 2 HHASKRERNEEE
DAY D=2 {BAEETHB. L L, BRERT
EZEDLIRZY PTI—P I AFLARBRERINTY
B,

2B, REDHEHARB TR EFHNBO[RZTRE
2ToTE5T, TRAABIEPNTVBINE -
BE - BRORREICIOVWTARARLZANEN,
Z0EHELCBEBECEEFNIBEIRENVELHE
Aoh3, CORGZENEBOICHEDIDL
SRBEOHEE L LITfT>TVRW,

Table 1 Number of fire stations

Name of prefecture Number of fire station Number of answer Rate of answer (%)
Kinki district Kyoto 17 10 59
Mie 16 1 69
Shiga 1 7 64
Osaka 33 22 67
Wakayama 21 8 38
Nara 13 1 85
Chubu district  Aichi 47 38 81
Gifu 24 13 54
Fukui 12 8 67
Total 194 128 66
Table 2 Total Number of measuring points
Classification of measuring points Number
Fire station _ 128
Meteorological observatory 27
AMeDAS (4 measuring elements) 71
Power generation 27
Total 253
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Fig.1(b) Weather chart at 9:00 on 22 Sep.
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Rtk I B A 2 R FE D S AL A FICHEET LR 4
BAEFORMNSEIEICKITE. TS5KEH 22
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observatories and power generations

fl 190km TH oMz TOEKEEMICEITT, 23
HoBrEBERE IRk, TORAFREZSD
BMIBTLEBBOBRTH o=, BEERENEL
FBOLETATE L > TV EDYRBNTH 5.
ZOBBROBEHEE (RRF, 1998) RiEFRE L
MEE FTIC 140 50-55km/hr T, LRERRILH 75-85km/hr
EE®E LITFTW3,

4, HEOKKKHA

41 KEBRROME
BRENDFICA - RHEEAR, REETE, RE
FrEDIEB % Fig2 KRT. @VHEEAR, ADR
A, VI AMeDAS, OV REFROMNEZET .
AMeDAS 2 RIEbE->TREHNECEBINT
W, FEGPHRTE LFRHED 12 77T,
2TH 4 FFBELDPRV.,. —F, HEAKOH
ARG RRHEDEEBH L Vo k RESHEICEDL
IS IS CIERA Ao b bRV, Lk L, RE
OSBRI SDESRI A DML IRRESRICE FE
L, EHASOBRAMBEZMET 222510k TY
%, LAULSHOERTHEOAE P o ERREI
BT, [EAD 1 7FT, AMeDAS 3 yATICHL,
WA 11 AL hFHRRRFERENE T
Z2IeHTER, BROL D RBAKFORERR
PERBT IR, HHE2hO0 BEREHNEST
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Fig.3 D@ EMAELISIEEE D, OREREIED
DEASTHB. ALORHEHFETO 1 KEEOH
HicpnT, FhZhARELE ko ERARL
EIAH 180° RELERUSATHZ. LWRKTREAE
BOLOEESEICLD, BAEMLHSHE D HWEE
MPELLRNWEZADHB(UTS, 1963)H, &
B A R IFFHEAIC T A ERAMNEET D, 20D
BREEAVHBTTRT. ChiZARDETLDRE
BICHY T 2. HiCER 2o TV 2 EAATEE
BHAARTORAZLORAMSGPZDT, ZORM
EOBZD 5 AP LDONEOMES 1 BEHIZO
Tmliz. £/, RAEBOKERRE AV EER
N (EHS, 1999) W& b 10 2BEEICRDE=ER
DOREFLOMBEZOTTRT, 5K 1RMEONM
B2OTTRT. VREREFHPEL LTV —FREIC L
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%, GROBBIETLTEY, SRADAFLLR
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NTW3, Shaw(1918)E AT 2 WO LS IC XD
METHRULARE 2 DEEAIF LUEKERET
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tornado center 72 3 3 DD E B OO B BR 2 E
BIZR L7 (EES, 1956 ; [&T, 1961 ; LTS,
1963) o Shaw {2 £ % & 3 DOEBRHFLIEERBDETT
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FTRELPICTERDI oL,

4.3 BEORKRR

Fig.4(a)<(g)ic 10 FRFHEFE (88 50255
00 FETOERME) OFF % 11:.00 5 17.00 £T
DERFI TR Fig.5(a)-(g)ic RRBEBAERT MV
2RT. MPOOREHREN (HHS, 1999) &)
RDEFORBLCOERDOREROLDONBEETT .
BRAME I IR TRFLE DR ETHEEED
tR3 2, GADLEETZ L EYEEMED 10m/sec
PBZIMEIAROFLEEL LI CEAINS.
14:00 ILEEOKRERLHBRRF L EZRBOREC
Ev2L, BROENOERXNZBEBHEE TR
{, BEOKEDOLDOEHRIZ L FEIYEAED 20m/sec
2B ZBABIENS. ARLUTTCERARE
32.4m/fsec(REMRZ 14200 MR LTV E, ZOR
OBREBERER» SRR RILE, ZERIELH2E
BUBMEGE»SERRFERI TRHT S, &
D& &= BEAIIHTHEARE 31.9m/sec([d 15:48),
i B R Y EEET TR R EIE 32.7m/sec([] 15:5T) LN

. Zh 0m/sec BHIZREERHMTHREL TV S,

Fig.5s DREEERY P sAPE L3I, BRAD
GRCERIN2BRBOBERBERI SEPET
H2H, BRAOHLOFRIIERIN 3 BEHDE,
MiEEr SN EL RSB,

Fig. 6 E{HMOHRABREBERDOAHTH 5.Fig.7
Z AR ABRE REEDORM A% £ 7R, Fig.s DO
ZEBR (HBHS, 1999) KHROESRORESR
DONETH 5, EHMAEED S hapih s FHEEic
PITT 40m/fsec 2BZ 2BBEEDIIEDN L, COBRE
BIEABOEROENUIIMET 2D THSLY, &
BogFAAEIHLTLUREERDYICTR TS,
ARUREES, SERMAT - R RILES,
HRBITESR, ZBRIED 4 yFTIZ 50m/sec 218
Z3MEAH D, MRUBEHILHET 51.0n/sec(FE
REZI 13:13), BEAIRRILT T 50.0m/sec([F] 14:13), TJE
BRMAT T 50.8m/sec([d] 14:07), RRRHFFEE T
59.5m/sec([A] 14:59), ZFER LT 56.4m/sec([F
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Fig.4 Distribution of mean wind speed(m/sec)
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Fig.5 Vector chart of mean wind
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Fig.6 Distribution of daily max instantaneous wind

speed (m/sec)
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Fig.7 Variation of daily max instantaneous wind speed

Fig.8 Difference hours between occurrence time of daily
max instantaneous wind speed and daily min

atmospheric pressure
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BB LARPoRZLWVSARNEBERUSCHEORE
pEZBN D,

Fig8 KR RKBREREORERL L REIEDRE
ERELDERRYT. M, REENOEREAT
H B L RS 1 BRI £ B B ikic KE <
225 ha, MhofBERE Figs TRLULER
KRR EED sOm/sec BBI 3 4 B TH 5. MR
RS TR RERE L R RRER
EHBBELTWEOIIRL, RERWMAET - AL
BAEFES, ZREREAES, ZERIEHTRIEEIE
O 1 FERICRABEEEIREL TS, OF
b, MRLREEECOBREIEROPLOAERIC
ERESh2BESICNELEZLOTHIDIEXL,
RERMAT - MWLRILHES, KRRRILER, =
BRI TOoOBAKINEEHOERIZLZ2DE
2163, COBBDERIODVWTRAHLV—F
MeabeTERT 2, £z, BHRTRREOH
BTRESKELBARBAEREORERIDEDN 0 £
FRATH B, BMBRIERT 1 EEN L
RBELZABBEDB. ChiEkHhbEROPLER
CERINZABEHICL-T, FOHAUSRTOEE
ABHAEEDGEBI SN EDTH D,

4.4 FROKR

Fig.9(a)-(h)IZ 11:005* 5 18:00 £ TO AR D 21
2TYT. KBOMMEIBEAMOTEL L->TER
BDOTHENSE (1R~24RICEIT3 1 RESD
KBOLHE) LOETRLE, HFOOREHRE
W (B&H S, 1999) Lo KRDEZORLUTOERD
SERLOMNEERZTT. ARD LT3 AL #
AHORERTCRBIMMEVRENH 20D, £
BicblkoT 1Ch 5 3CREKBNELRoTW
2, AR LETZLERAOPLERADSEHG X
SIZERBHED B, 14:00 25 15:00 TR OER
BEEROFLEDVIIBZ v IYROAHL, &
BOILTERD SFLOICED > THEBAD ZATY
BRFHEAL D, COLEKEREE»SRRERIE
IO TESEROMRIEICR D, BEQENX
EL<RoTWD, & <IZ 1500 10iX, 0°COEREMED
AERLERREORBEHETRIBAL, R
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Fig.9 Distribution of temperature difference from daily mean temperature (
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7=, KEEWARTEARHEHEART L OBEREE 4km
BETHID, FOBTREEN 50CULEH -
o ISWARHTIL 14:00 25 15:00 D 1 KIS
KED S.OCHLABIKETL, HREEKBEZIH/L
TWb. KERFNHEBLERRRARICMHETZED
FHAET 15:00 FIBIC HRESBRZHZL T 3,
L3, BRAOIEAMDP O BADEATIE
T, 1500 BB KRMLERRLEDBERHAT
SBORFELRETR2LES LEZEEaD ok, £
D%, BROBEIZE > T I DERHRE— B gt
FREEHZY, RFLEORERTEIRCRE
WERL, E#AL2EORROHBLICERELTY
be

4.5 BRELRLBOWKSR

Fig.10(a)-(g)\C 11:00 2* 5 17:00 ¥ TO R AR E (&
B1REA»ONEOREERE) OFFETT. X
POOREGRMEIT (FHS, 1999) LHKDEFD
EBRHTOSAORKERLONMNERRT, 11:00 K&
PUEH A T 50mm 22 2 BRIRA I TN N,
ESH A TSR T 10mm BEDOMDBE> TS
BETHD. ERAMNES KON GESAERD
BRESSHICIEALTY S, 14:00, 15:00 TR
REFPERODLEZAEAPSBSAE LI RE(T
v ZYROAAE L2 D, A T 40mm L EDME
MELETEL22D8H 3, ZhiHLT, SAD
AT, BREBEEE mam BETIZLA YEHE-
TWhWiiEH e H 5. ZOEREEOBEICHEVEN
BRI BEH T8, ZOoBROFGHRRD
THAIC R D, ESMA TOBRFEIIN 2BV T
27 Omm ZRoTW53. BROBHBIESEDP >
FE®il, EROBAITIIERMET 40mm ML EORE
ME2HHT2H00Z0# 2 RERICIEEFILEA
TLEL2TW3,

Fig.11(a)-(g)i 11:00 5 '17:00 ETOER LV —%
MERT, 1 FE 8 @@y 7)Y LEDD
Z1HEELERADETRRLE. DD, 11:00
DETIE 10:07 5 11:00 £TD 8 BREERED
BELDIZRB, 1100 KiIZEACRIEEF MR
HzH, BRICHEBOBRESHEMA & PEMAGIC
b BRI NEREOBVWBRNEESS S,
ZDrE, EFEOHETORETED S0mm 28
Z5BREHALTWS, 12:00 KEEOBRMED
WTRBREDSCFLEEC DT DL, KBFL

EEHOREFED FRICHIE L THEML TV,
BRGFALEFERICLETZ L, RFLEESRD
HEBERIIDITTRRENEDS. KFKERDL
REHLHBETFEREORVENHENSH D, Chl
MG UTEBT, RERNAN, FFLH, ZER
BEHOKRMNREEFh2h 565, 385, 245,
28.0mm &RV LUVEREZERA LTS, 14:00
KAV —FVHTOEROREHEIE-ED L
RV, GEHOLLSHENTZLRBRIEFERICSH
2LBbh3. GRAOEZEDET LD ICERED
E¥oTW3, ZOA#HRRIE 14:00 TOMETOD
REAHEIERICLLMUTVWS, ARLFRILED>S
KIEHTF - HRBICH T THEREEI DRV ISR
ZaHEL, TOMEEBRNEOSWHIEIE(T v
YRICER D BA TV, & ICHiAT LML
FWRBEOBVBEENLP LTS, ZOLED
HEMNZIZEhEh 440, 32.5mm THotz. i
Fig.3 WRLELSKERDO L —FHLEEFLP
KEHALED BHEAICTHT, ARLRILBIOR
BEFAHZEELTWEI LN I0EHL —FED
SHMRATE D, 1500 KEEERDO L —FHLIEE
BEJLE D S REFFESICHESH L, PLOOBENTH
2RISR - TBEREOBVEREIH B, £0
BRROBRBOEREIBIT, BNEONEXRE
HIPNXLRoTWVL, TDLIIC, ARLV—FRE
W ETHRUINERENEOAHRIIFERICL A
THED, 6l —FYROEEE EENICIERL T
W3,

Fig.12(a)<(g)}C 1:00 5 5 18:00 ¥ CO LB DO 4 %
Y. MPOOREHREN (HHS, 1999) LXK
HEFORHTOEROKENLONERTT. B
B2 LT a0, T A OB ILEA
B 20g/kg MAETHE S PRERUHEHPENZHIC
RoTWB X, FREDOIBELT S LD 20g/ke
PHIAMEIEET S, TRORERICL->THE
DB EEZBRALTWEHTHE, BROD
FRECH-T, EREAED SKRAELEBIIAP > TH
WEZESDHEAL, LRROE > ZEXR2EZAA,
14:00, 15:00 WX B RDEHZHLIC L THESRD
SHEICR D, 1400 CHRLE L KEFORETH
D 20g/kg BRBL T B DI, BROFEMICHEEL
ERMFCL>TEESINTVWEEEDNRS. —
%, BROFLORMAIEES AL SHA L LD
BRI Lo THBIE 10-15gkg BEL RS TW 3,
ZDREROBEIAN, BHROPLEDDITER
Th2ABEROLFRIRLRY, GROEERIE
FEEH A 2EOLER 10-15gk BETEELTY
%,
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" Fig.10 Distribution of hourly precipitation (mm/hr)
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Fig.12 Distribution of specific humidity(g/kg)
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Fig.13 Distribution of differences from max atmospheric pressures before daily min atmospheric pressures(hPa)
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Fig.14(a) Distribution of difference between daily min
atmospheric pressure and peak atmospheric pressure in

frontal zone of typhoon 9807 (hPa)
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Fig.14(b) Distribution of occurrence time of daily min

atmospheric pressure (hPa)
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Fig.15 Variation of difference between daily min
atmospheric pressure and peak atmospheric pressure in
frontal zone of typhoon 9807 (hPa)

46 FEDKR
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BEHEEIREEFETCRINATVEY, HHET
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pressure dip BB I 28] (WS, 1963 ; F5 S,
1980) ¥H 271, 1 RHEOREBTR LS 205
ol
Fig.14()b)l- & O H REKE L 2 OB ERBOS
#%ETRT. Fig.13 L AL HREKE L &RERE
DEBRELOREETHELE. MROOREEM
WELORDEBROEEDPOLOMBEETRT. BHER
LI RDEBAROREDLOREEZZ OREDE
(trough) ¥ IEIF—B LTV 3, —AREKEDRER
RMIZERORBIIN L TIRIFERT 2, SEOR
BOAERMTARE {HITLTWS, Figls BZDOEK
KEOHKHEAGTH . RFOORERERELSE
BEBFORBRELDREE, ORIEHOES
M (S, 1999) X D RDEPLOKEET
Hb. ARKRTHHERL TR 1REBOHLA
EroAERBANOREIRELOREETH S, &
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Fig.16 Combined radar echo and daily max wind vectors
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On Strong Damage by Typhoon 9807(Vicki) Part 1:Meteorological Elements Observed at Fire Stations

By Yasuo OKUDA, Junji KATSURA, Takeshi FUJII*,
Taiichi HAYASHI, Hirohiko ISHIKAWA and Takashi MARUYAMA

*General Education and Research Center, Kyoto Sangyo University

Synopsis
Meteorological elements on the Typhoon 9807(Vicki) were investigated using the weather observation network at
fire stations in the Kinki and Chubu districts, There were 4 areas in Wakayama, Nara and Mie, where the max
instantaneous wind velocities exceeded 50m/sec. In Tanabe City in Wakayama the max instantaneous wind velocity
was measured almost simultaneously with the min atmospheric pressure. In the other areas the max instantaneous wind
velocity was measured almost one-hour after the min atmospheric pressure occurred. The latter strong winds were

expected to be related with a rain band behind the Typhoon 9807.

Keyword: Typhoon 9807(Vicki); fire station; path of typhoon; meteorological element; combined radar chart
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