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e HITE R 2.1

BALKEIANTIC S &5 < BB RFTHUIROREICOWT

1. IZL®HIZ

RN, REBGEOAPHRDIENRY O Z L% TREAr—L) LT, Fa<eE
X TR R r—v ) LIRS, M 1ITEN & EOBEER O 2 r— L OB E# L
D ThD, fllxDEEDOHZEM A7 —/VT 1 kn» 10 5BRETHY, FE - Mk (=
NFEME « A—r—F L) T 5L 10~100 km - FHERI~ B REICETREL 2D,
FHICH L, BEEOIEEZE A A — 35S - 100 m FRETH 5,

HEDORAEAN = AN ELEZ DR, Ay — L ORBEENEECHS (K 2). &
HRGHEIL, A7 —ADOL D/ NSRBESEZNOLTEY, RO, EEOIRERN
DEHNE I A — F~EEA— MABEL (w4 7 8 27— LIFEh 5 (Orlanski
1975) ; 4 2 TiE  “MISOCYCLONE “ LEE#isnTWD) DOERTH LD L, mEZ5]
SERITHLLEOBMAETHOIBEDO R — /LT F 1 A — b~ Fr A — MV
(A A=)V RN D, K2 TiE “MESOCYCLONE” L FE#iShCTnd) THDH, A,
BAUE, AREO WD 2BISIE, BEFr A— b ~$TF e 2 — FUHB (R
=L BTN D, X2 TiE Y MASOCYCLONE”  LitdiShCT\b) & LTifbhd, %77,
FEBRNEBIIIR D IAZE (K 2 TIX “Suction Vortex” LR#EIINTWD) LIEEIND X
SITHWRNTERESND Z &b b D,

MISOCYCLONE

{Tarnada)

W JEREL
p LEE .
— -
' CIEm 5
Ll . e
=k 5"
# —mR
LU .

e
|
|

CT ER

K1 ZEfEF ORI S ORZER
A —v (KE 2001)

X2 EEEFEAERFOH D % EAk
(Fujita 1981)
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ZDEHIE, BEOBEIZFIIEFIERAT—NVDBEENBNEL, BRDZA7—NOH
SPHHAEEAL TWDD, @%@%iﬁf%%F®ﬂﬁ‘i@ﬁ@RI%X&wa%
MTAMENRDDH, [RFHCBTHHRE LT, BT —XORMLBE I 21— 3
/&ﬁ@%+ﬂé@z;v47n2&~w®ﬁ%@ﬁmﬂﬁb<,%ﬁ@fﬁ:fb%%

EREB SN TWD, —F, RBSGOBATIE, SEIERF - TEENMREL T
%.’);ki»biﬂ@fk@, [H AW CIEE MRS DR EDER STV 20, i
BTG U TRBIG DB DR DF DR RPFONTWND, LnL, BlxE, FEmal
BRELIRI D F3 MDA EERITHAE L T D (1990 45K AR 2006 440 A M EAESE) 25, 7€
WHRRAERIIENEZ CHEBEL 5 5720, HOHIKICBW TR EaENRELE 2 L&
RBUGOHTHERT T CTRTOITEE L,

AW ETMET A K (R OBHIZES 2013) TiE, EEREBEUE Vi OREORRICE
N KB O35 Tld /e < BEBRFTHURNIC R 1T 2 58S 2 2RI 255101, = OWH
ARV AR R T D MR H D LM SN T WD, FD72D, BEBLA T — L OKEE DN
FEROBTITIRL, AV AT —=VHDINE~A 7 1 R — VDRG0 RS & Hlg i 23
AONDHEH, BIOEBRMHIENOLEHE SR L T Vy 2 E TE HMBILE L 558
FHICHLNZT DI EBMETH S, LEL, EdDLHiZ, w47 8RR Fr—/LTOi
ATt CIREETH D,

ZIT, YA AT —)VTRAET LEEBRREZUET 2R (LT, RESEFES)
L LT, BEOKFEAT—MIKHET B AV Ar—VORE G 5L LC, F3 B
DIEEDOFANE LB SNER T 2 HE IOV TE OB EO R E A g+ 5, LUT,
%2 HiTCIEEBOIEA T = XL OWTHEICHN, BEBARESZ#ERT 5 L TE
FRSIZOWTIRRD, 5 3 BT, BAERKGOREL LU ST\ 2% 280
BRI OWT, AR THW L REEEREOMEZ IR~ 5, F 4 HiTlx, XBET V&
HAWTHELREROEMY R 2 b— 3 VAT, [RGB R O MR s R % 5
BT 5, ZOMRES LIZ, FBHHICBWTIRE S0 FMOKREMITT — ¥ 2 HVC, ZEE
B R D HUIRMEIZ DWW T T L, F3 BB O ARG L 72 BRSO AR D LS =
AR L LT U E O BEICOWTHEET 5, 5 6 i ClddbimEfaE S ST I TR
A UT- F3 B ORI, B X OMEBMRFHIIEEE EIZ3 T 20 2SN Tk 5,

¥, AV A=/ TOHBMEEZ BT HICEEL, 3 —r vy vl 2 —DR
RN T — 2 %6 L2, KRBETNVERWEL D A=) U 7 LIRS FIEIC LD Y

AT — AR T B ZEM S RRE ORI Skm) 2H T HRRT — X Ek L=, 4lH,
1961 4E~2010 4F0D 1 FfflfEDOT —Z 2l L1z, ZOME 7 v —% X 3 1TR7,

£ OB GRS, ENANTHRA LT RE REERE KRG & LT AEREES T T 2 b
FREZ S LIS, PN SHEE L CRREMERROREZRE L, REMIChIZK4T
—ZIZBWTC, TOREZBRTIMELRE L, 5o HESMRICBWCEMERMIZ

WCENHDNE I DEBAE L THURMEDR 2 E221 7,

e 2-1-2



|BEHR0HE |

REGBEBESESECTRA—N—HILOREITEST, LZEADHEL 7 PAKFREESKRELERTHD.
A EEESMEL T, SReHBLUCAPE, HBHWLEZTNoDEEMLTIEHNEFoND.
EREAKRENFEREHEENFEETHLETRT IXEMNHS.

[ EP5 D& R AR DCAPE, SReH, EHID 247 - 185 |

FIEBFKERFE, CAPEBKUSReHD FANNSLMGEE, HAWIIEHANSZIERICHKELEMERNARLND.
FORIELU T DEETIE, EHA/NSWEETERELTLS.
BEDOFEEREHOBITERSZAVT, F3RELU EOESREIRIEBICH I 2RRAMERRDORIELZER.

v
| £ BgET 2094 |

—AyRPHFHREVEA—DRABBRF T —2EKEETIWRFERAWT, R -S9HBEDRET —4%ER.
FERSET—ELLIC, 5045 1E#Faﬁﬁwxw;ﬁ@aﬁw)x//17-—9(7k:|:ﬁ41%f# 5km)Z&EH
FREBEEEROBELEET IHEELHEL.

Hﬂfﬁﬁ? BEOSH |

SReHB KU CAPEICH T B ENENDRBIEXRIFFICHEAT IHELZSHEBICEHL-EREZER.
EHIICx T AREMEZX BT HHED N EEE.
TRIHEEENROLNDGEEICHIEENHDH LT S.

B3 AR —)LTOHIT 71—

2. WEEOIAEA D =KX LITHONT

HBEROBEA D= ALTI T DICKBIEND EEZEX LN TS (B 2007), —i%, &
HIA 72 BiTAR' (Wakimoto and Wilson 1989), & 9 — DI A— S—k /L LIRS, MARLL,
#O%@%&%ﬁ%ﬁ#éﬁkﬁﬁ@(&wm%l%Q W9 DO TH D, AT E
SHOIE, B 4 RT LI, BRI TRMRZEAEL, Zo—HB3EONHICHE:S E
AR E > TR ET O, WENSIEMIEINCTRARED Z LICL > TEENEAT
% (Lee and Wilhelmson 1997), SRWEEIZARLRVHMAA R oD SN TEY, L
HBRIITZOX A TR0,

— ), A== EHEIGE, RATBEOHE YT (AN ET THizd 55 L0 4E
C5) o TIMEDPR I, 2R EFWICE > THF e A — L B2 ET%EL@
ék%/%47D/&@iﬂé@ﬁ%@0®k%&ﬂﬂfé O TEITEENTET D
(Klemp and Wilhelmson 1978), $hiE ZH Y A== LN TIIRE KR 7 D % T ik (T
Feditl) & BRI RS o 7o (% 5) ER7Z2ELE TR R 2 I &
EINTHAE LT F2 BURLL EORERICKIL, A—R—BLHHNEI=F =27 (3 )X
—N—R VN FIE LT Z & 2B - AT LT R S 5TV D  (Suzuki et al. 2000,
Mashiko et al. 2009 4%),

U I 20 o DRI 2 B DB T2 VRS X B AIR - IR, B - EGHOAZ A R
e 2-1-3



R ENBET D IFEA T =R LIZONTE, AKESTICERK Lzims AR5 Xk v 8]
EMESND, HDVEAY YA 71 PHRIFHL O BRI E L TN D (Noda and
Niino 2010) %, MEISNOOHDH, ZOFYRAD=KABIMEL TS RIS
NTHEY, L—FEHRT 7 ARIEERIC X 50/ MTHRT0 L ORBIRTH D,

JADEE ST & EARIEDOIFEN (KREREELDERIT) A—_—kAREK EnD

BRO®RESGE LTHEETHD, £IT, AT T & ERRMARKEHIFRICAR S 5 2
EERBALE LT, ENRKHEE (F3 B of&s/EclT otz malds 2 &4
Do

4 JEHIRTHRC A © A ORI BT 5 K
(EmZxoBRn=70ERKERT)

.r-l

] |._._;.."f:'
S

JM¢55

FI16.5 b: VERTICAL SECTION

5 A—N—RVAVENOMEE (F B, 4 shiE W miEs)
(OB MITEAR A& 2% 7, )

3. ZER\BEE R R

ZERBIHEEEIT N E THZIREINTEY, [LETICBIT 2BEICB N THEERE
e FHICIEH S TWS (BT 2011 %), Z 2T, ESTRObENERS NI
# L LT SReH (Storm Relative Helicity : A b—A DB E TR~ T — ;
Davies—Jones et al. 1990), CAPE (Convective Available Potential Energy : X ¥ifir &
AT FLF—; Moncrieff and Miller 1976) 2\ 25, M6 BL UK 7ICTnLh, M
B OF M GEERT, ML T, SReH IZRDE LT (HEEL MO - JRHE) (ZffEo
THRAT D RRDOKFEANBEITIR Y IAENLHES, CAPE ZIRKDALEE S DIET
HD, EPRRKREVIZEZOESNELS 2D, KR FTEOZEXIA [HH RIF T sk
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BB XL ORI AR 23K, 22K B R E IS E L BRICEELEDRET IR T v
¥ L& LT CAPE 23184 %,

m ] . x,
whs&_ LZ , KEmmy
o 7 OHR RO i
! 00 o
Ve ™ .

6 SReH O HIBEE
(F2 AR E AR B 28, A7 K E OBE ~ Dk 2 B3 2 HI)

7 CAPE OB A

WO FHAXIZLL T O LB TH D,

I 3 km
SReH= [ (V-C) - od: (1)
HhE
CAPE= | g%dz 2

22T, R Q) O VIIKERESRY ML, o IEENESTICHEIAKERETHY, C DA
k— A OBHEHFEEL L Bunkers et al. (2000) (ZL7=208-> T, EMHMNTT — 21 H5561
% Hh b 6km ORI EGR &, 27 X7 kL (i 5. 5~6km JE DR 2 kL& 0~0. 5km
J& DA S D7) nBEMT 5BMRAIC TRz, X (©2) O g ITEIMEE,

0o ITA M —LFEFHOHMIRNL, 0. DIEFFD RIF 2SSO YEMTH Y, dz 138hE
FHRORBETH S, LFC LA BRHREE & MEEN, AiREL O RO A HHOIH, KB
2 K AR mEMEY, HIC X A5 EAEIC L o T, ERMN ZOEEF T 5 DK
THbH EFohb L (0.<0.° 1E720) BEORNIZITEAL, FEEEEL (.50

e 2-1-5



D) IZETHAETHEILENKET S (M), 72, WArelE, X 3) ITrxT&D
WKW T ERE p (BT H2ETHY, H2DEKILEWEVIZEEHEE ) 1000 hPa IZKE L7z
L EOMFHRETH D, [IBITEEIC L > TED LR, BALIXFE UM cixwic—E (b
BGERE CIXEMIIRTEEIND) RPHEETH L0, EXHObT-T20E, FhFE, B
FORLZEMEEZRT 2OICHNLND ((HkA BE),
R

e:r[%]c" (R:RIETEH, C,TEIE L) 3)
"ODZEEME I LGS, B OEWESSLITER EH LT (RRETHY), H
MRS E S 5 DAKREREN LN E, REDREELEORAEICORN D, EENEETD
FEELE O T, KBRLDEARTICEE L TWD T2, ZOBRICHAET DO FEN
LRSS DR SN D, Bl LTV DRES T SIRAL & BALITE LW,

L () ZANZDOND X DT, SRell 1L, EMFEEDEWNIL > TENED D, bz
B 3 km & LA, ZOMBENMEND 1 kn EFTCORKUICEIAL~NY VT 4 —ThD
WO IEHE (Rasmussen 2003) AN, 1 km I IESCIIERAES X (BESE) &
FELIRDTH D720, ARFTTIEE < OBEERG & FERIZS kn & 95, £72, FbETD
ZETILDOMEEIZ L > T CAPE DIEITAE DD, HEN D 500 m FRE R2%E TOWE R ME
R OESI A D EiF7- & & D MLCAPE (Mean Layer CAPE) AL < WO D, Akidf
TIE, A0S 2 578, i D 500 m EZEE T TR O ALERZESMERD L
F5, ZOXIITLTERD SH7= CAPE I MUCAPE (Most Unstable CAPE) &REEN D, K
R[TFBIZHENH Y 2D L2 TN ET L5 E2BETHILENTEDL, ZOLIH %R
B8, MLCAPE TIXZER KR E AR END Z LT LV CAPE ENIEFIT/NE L 2 BT H
% (fHkB /),

ARRET T, SReH & CAPE (2%, EHI &PEIEAL% SReH & CAPE O AR A AW T2 404
HAT o7z, Davies (1993) % EHI ZHIIZ MLCAPE % FAV /=28, ARREI Tl MUCAPE % VT
ITFD X 5T EHI 28 L7,

EHI— SReH x CAPE 1)
160000

4. [ENTHRAE LR F3 RS OB F2 dEOREY I 2 b—a
HARAROREYy (JAm - BoE, KR, <E, KAKRER) 2REXEET VLY
gt L, & OMTER%Z b L ICRABER R AR5, KBET /L E LT WRF (Weather
Research and Forecasting) &5 /L (Skamarock et al. 2005) /X— 3 3.2, 1 2 A=,
WRF E7 /WL, KRIF - WHBARZBEET /ML LT2bDTHY, (FEEDBEDKFA
T MIRHET D) AV y A= OKFEHA 2 km ~ 20 km FREE) ORGREFR RN C
Eoala=T4—ET AL LTHAMICRIH S TWD (T8 C &), TstiAiT
1T LBV ThD, BENHFRFEIC L 2 EMEGERRTT —2 2y b (BAR

e 2-1-6



5 2013) EABEDSRUEZEALTEY, RAT 4 v 7 TN HEIEL AWT, K4
JE 15 km THENT L7oRERZ b S ITAKEAHMEE 5 km OEFTRER A5, ZHicky, v
KEZEM 43 fREE  (ECMWF-Interim : £J 70 km, ERA40 : #J 250 km) O] « EEFUYE T — & >
SR A v v 2 OKRBGEMRNTT& 5, 728, 30 SRR CHEMEZH L, URHOXRR
MRRR L — X G E 5B L CREBRARL & MR R B T 5 Bk o miE i) &
DENR, JHETHBENROAREZHZET 22 I8, FHHEERICRKE RIER 2N
LR LT, KRBITOEEREDREMT —F _X— 2 TlE, 1988 FELIBEOHFFNx L TIER
KBTIz, VX Eg B STV D, 1988 LD HFNZ DUV TIX WRF E7 /LI
K D NTRE B OTEEINE 2 L — X iR & KKK B L7z, 1987 HELLETO FHIZ OV T
F3 BRI OWTIE R B Uiz, HEARBIS, FAEREZ) G £1 REFNICHEEL EE
SRR RN @it D 2 b Ayt o fIk e L LT,

#1 WRF 5Lty T v Ao

KES Uy LR 15 km (FR$EEH), 5 km (F5BER)
SREEE 35

B ERE R 90F) (FRFEE), 30F) (F4EiH)
ETIL EIRRE 50 hPa

V- BRET—4 ECMWF-Interim (19894 ~), ERA40(~1988%F)
RRTAVY J4—E\vOF
BEMRRAE—L Kain—Fritsch (BRAEIH D &)
EYERA X —L Morrison 2—-moment ([ fE1)
EEX X —LA 2-D Smagorinsky (FIB1E)
BRERX—L YSU(F$EHE)

ERERAF—L Noah LSM (il fEig)
MEtRE—L(EK) RRTM (i f&1s)

E R F—L4 GEK) Dudhia (Fi$E 1)

SIMTRISR ML, F2ITRTEBY, WEITFAE LI F3 L (1987 4ELLET O F2-F3 &
1EBR <), 1988 FELIKREIC H AT THEE L7- FI-F2, F2 Bk & L7= (F3 (1T 5 94, F2-F3
ML 1 H, F2 AT 3 I, F1-F2 mE&IE 1 F6)), 1987 FELARNIIEAE LI AT
OWTIE, (FIHMfE - BERVET — & & L CEA LTV 5 ECMWF ERA40 7K 22 [ 43 fRBEDS
#) 250 km EHLWZ@DIZ, EEAEIR RO AE BT KBRS CREET 2560 527
W) ZOEETIERSRE LTV, 2L, F3 &I LT 1987 AELARTO AR IR L
THINT 21TV, FHEEROBEYINE LB L TS, 2k, MREFNH L ClbrEMK
WZ & ZBRHITERSN LTS,

2 5 ECIL WRF 7L TR 172 1961 4035 50 (ERIDTF — & 2 WA A3, SRR EPTIC £
DENRH -T2 E LTHERERNRL I T > b TEAUTHIEME O EHTIZRE 2.
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K2 IHTRGEHI OB

e =licd =5 FAEHh A FR7—IL FTERIRER SReH MaxCAPE
2012/05/06 12:35 |BBIZH] |RWBEERT F3 2012/05/06 038 [270 2115
2006/11/07 13:23 |EEH |dbEEWEXTIESRHET |F3 2006/11/07 038 [714 813
1999/09/24 11:07 |BE{EYE] [BHEEEH F3 1999/09/24 03B |403 2459
1990/12/11 19:13 | &Y [FEEXES F3 1990/12/11 09B% |649 1201
1971/07/07 07:50 |BR{xH] [1FER@EFH F3 1971/07/06 158 |337 1746
1990/02/19 15:15 |EZH |ERBEMGSH F2-F3 1990/02/19 03fF |745 373
1991/06/12 13:30 |BRIEH [ELELEN F2 1991/06/12 03fF |227 1358
1990/04/06 02:55 |FAZH] [G)IEFIVERR F2 1990/04/05 158F |484 889
1989/03/16 19:20 |E{ZH [SHEEHIIER F2 1989/03/16 09FF |329 430
1999/11/25 15:40 |EAZH [RLEE/\FAT F1-F2 1999/11/25 03F |363 1222

# 2 D SRell & B K CAPE OfEIX, FAHLEA O L LB - fgdk 100 km DU O
MRKETHD, 22T, fgKCAPE ZRD7-FLH L FIEFILUTFTOEEBY Thb, EhliEtk
ICE DLl GERZEOREELE) BRAET D L, BAERMDORKIRLE L RUDBEE I D
7o, AWM CAPE EIXEPIC R TKRL RBMHNH D, 2F 0, T —X
TIE, HLOBFR (Ayia) TEEBZMHEIEILNIEAEL TWDHEE, ZORKF RIS
CAPE fEIZEAD A v ¥ 2 fBIZH_CT/REHIZZRY 55 (BET 2011 %), Ziuk, CAPE fi
DREZSH L > THEBOBRKEZ EEVITHRGT DBRICREE 72D, % 2T, Rasmussen and
Blanchard (1998) #5352, £A&FAUIK LT, 1 E~500 m &% F TR [ 4 FH i
L, Z ORI LY ez b i FMANZ B O S8 PH 2 5% 1), st o CAPE fE
DI KEZRDD LT R L (K 8), OB, BIEOYEIT 15 km, Flafg e LTE
BIEE & s £ 45 EORPHE & o7, T OBRKMENRK CAPE IZHT-5, ZOXHICHE
ETHZLICEY, EiD CAPE HO R X 2RZE G YU v o o & Fip A—/— /LT [H]
Mo TMATDHI LEEBETED,

LAV

[

O HEBAYTEEBLSSEB AV
x HBEAYDAITERLGEVEDAY A

X1 8 iz CAPE fED#HH 715 OB

IFTIE, b L2588 L LG, 500m B (CdsiT 2 il « B0 & A0 247807 D45 [,
Z2 R\ B FE AL OMEATRE B & LT SRell B8 X Ok CAPE O3 AflXlZ7~d, 42T 5 km K P
BEOHEERTH D,

e 2-1-8



4.1 2012/05/06 F3 =4 (R[EOR - FEL[EIT)

IEFERID H R VE SR ZiATe—J5, (g T K2 - BARWEAND S KA1 5 b &
D ORBPRNTIY (KW, DT & RARLZEENEE > TuDH, SRell DAEIZH H A
DKL TIEF A, BIHOEE &L Tl CAPE 2AIEFICE <, 3 [HO & &I IT[F R
W34 LT,

19 2012/05/06 F3 HHIZIHT 5K 58
LA EREE (/£) 500 m SEICRBT
2 A - BGE RS K O MIRAT (AL : K)
(/£ F) SReH, (£iT) #K CAPE

i e

Storm Relative Helicity [m%/s] Convective Available Potentizl Energy (Max) [Tkg]
10 150 200 250 300 350 400 450 300 200 400 600 800 100¢ LI00 1400 1600 1800
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4.2 2006/11/07 F3 45 (FEMATHR - R OBIT)

FEMATFROPEM TITIEE~TE L D oW WE (EEaR) 23, FAITIER L Y OBV E
(BESR) BRWTEY, RIREEBAOPRIZ LV FEELEN A - BELLTWVREICS
%o BT, BH « AR—Y 7 MGITIZRTENDIED S, REERZELZHBTAL TN D,
REALZEEITEROTTHREMTEHLS > TEY, FEFITEHVEADOTT (FELV SRel) &
FE - THENRE LT WVRWDSEIT STV, 7ok, [RBIC, BUHERIZHBWT 2 3
D/NS TR G RAE Uiz, BAYEM O CHRER 5 & 0 AL CFREIR A K X A A,
KEAMRRRZEIL > T D (CAPE BEDIT/ 5T D) A3, SRel 2MEL, EH « A7k
— Z R ORI & VTR D

360
350
340
330
320
310

| 300 10 2006/11/07 F3 HHNZH1T 5%

aoo & ZEMBIEFER (f£) 500 m mEEICER
% LA - RIS KO IRAL (HLAZ KD
(£F) SReH, (A F) #fixK CAPE

af e 7
: : :
Storm Relative Helicity [m%/s] Convective Available Potentizl Energy (Max) [Tkg]
10 150 200 250 300 350 400 450 300 200 400 600 800 100¢ LI00 1400 1600 1800
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4.3 1999/09/24 F3 Hfl (HJm)

BRD P LIEFRE ORI FE M H O, PEHGE - A0 O R L ONR B T,
B B < BELTWL DAY, KD B OIEF AR TE IR BRI S i ALiA 2 (CAPE
MIFFIZREL), SReH bEL< o TWD, REFEHTIE 4 fHowE 2 o Fl, 1 #EO
F2, 1fEDF3) RAEL, BRA.LHBARBANCH Y, BAMRO SRel /I AN
NRTRLTNEIFROD, REEEITEEI NS VWORRTEND,

360

350

340

330

320

310

300 11 1999/09/24 F3 HHNZBIT HEKE

w0 B & REBEES (F2) 500 m @R
V2 A - JEGE S OV S IEAL (AL - K)
(£F) SReH, (£ F) K CAPE

Storm Relative Helicity [m%/s] Convective Available Potentizl Energy (Max) [Tkg]
10 150 200 250 300 350 400 450 300 200 400 600 800 100¢ LI00 1400 1600 1800
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4.4 1990/12/11 F3 FHfH| (BBLROBIK - [IEDLY, FEMHIRR)

B s & AARMIIRRER &V, FERNEOIRKED b I P 5 I MR M O
TW5b, 2O, BHATHRE L OEREBICH DEKEEEICEMAENKE < Lo T
5 (FaREEER () OREPHBETH D), BREEBIIFRKIEF LA 2> TED
<, REERZELILPIRAL TEY, B TITRETHIC SRel DfE S EV (X TR
SHWN), ERPEEED TR 7T HOEERNEAE LT,

A AR ORSEE & 0 £< X912, FFITILMIT SReH 23FEFITHE < 72> TWD A3, IRAL
DMEL, CAPE DIEH/NEL o TS, —J, fERMIZ CAPE OmWEEA L b 5703,
SReH DfEIFRE < 72 <, FMIRAL S HEAVR <, FHEERID L ITRNA R D,

360
350
340
330
320
310

300 12 1990/12/11 F3 FHlCBIT H K5

290 W& ZERBHEEE (2) 500 m mEICK
VB ] - JBGE S I OWE RS IEAL (AT < K)
(£ F) SReH, (£ F) #H K CAPE

e

Storm Relative Helicity [m%/s] Convective Available Potentizl Energy (Max) [Tkg]
10 150 200 250 300 350 400 450 300 200 400 600 800 100¢ LI00 1400 1600 1800
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4.5 1971/07/07 F3 = (HJE)

BEOHFITARGEREORMEMICH Y, FEN SR A ARITHT TE, KEFEMN S IEF
|2 CAPE 28@& <, REERZELZMMHA LTV 5, SReH %, 1999/09/24 F3 Hiffi] (EH4f#E5)
FERE AR, FEAEH L TIE SRel 3 ERHIE < 72 5> TEB Y (X TRRASH Y,
SReH & CAPE Dfi J7 23 K& WEREE S & 72 > Tz,

360

350

340

330

320

w
frry
(=]

S0 13 1971/07/07 F3 BT 555

290 4 L ZemBREiE L (£5) 500 m IR
V2 A JEGE RS K OVH S IRAL (BT 2 K)
(£ F) SReH, (£F) HK CAPE

Storm Relative Helicity [m%/s] Convective Available Potentizl Energy (Max) [Tkg]
10 150 200 250 300 350 400 450 300 200 400 600 800 100¢ LI00 1400 1600 1800
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4.6 1990/02/19 F2-F3 4 (FEMmiifg - EKOB - €0 (IRKUE))

FIHREE 5 B DI B & HARKUE ) b IR AR & IRBEATHR M TN, JUN 2 &Iz T
TR FRE D ORI DS KEFE I BIEA LTV D, O T H A M SE DI 13 b I
DWZESHAMA L TR Y, EREBRFES TIIRATIIZ CAPE OERRLE L o T D,
L7, CAPE flix F3 BEFFICRONDIEEE L A2V, —J7, FEHBTHRIZIA > T SReH 23
EFNZE Mo Tz, REEMEITRLRRIT TWZD, F3 BUICIZE SR> =D —>T
bHLEZOLND,

360
350
340
330
320

310

300 14 1990/02/19 F2-F3 #HIZHB 1T 5K
G & B E S () 500 m ®EIC
U 2 AN « B Fs K OHRMSIRAL (FATL
K) (/£F) SReH, (&) #cK CAPE

290

e

Storm Relative Helicity [m%/s] Convective Available Potentizl Energy (Max) [Tkg]
10 150 200 250 300 350 400 450 300 200 400 600 800 100¢ LI00 1400 1600 1800
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4.7 1991/06/12 AAMEN F2 ] (GEMATHR - JRHMEREL)

H AR R 2R > TERBETRA H Y, ZOJLfICIIEEEOEARN TV D, 22551
DENE & LTERTEHEMUEREDO SO (F56) 2, MBS AAMEIZA Y IAALTE
D, HRFEMETEEL WD, 2L, REALEETHEGEHIC L TIRE <L, %
I HIBRFA RO TN 2> B IR T TORLELE (CAPE 4348 DARWVEEIK) & D L2072 b
/NS, SReH DES B\ WMEIFIZ R T, F3 JEAERFOBREY L TN R 5,

r.‘
‘G
“

360

350

340
P 330
B L 520
310

300 g 15 1991/06/12 F2 HHlC 1) A%

; 290 4 L e BREiE L (£5) 500 m /IR
ﬂ.a-_ar-o.o-aoqv;o* A A - JEGEFS L OMH Y IEAL (HAL : K)

ke (/£'F) SReH, (£F) # K CAPE

Reference Vector

Storm Relative Helicity [m%/s] Convective Available Potentizl Energy (Max) [Tkg]
10 150 200 250 300 350 400 450 300 200 400 600 800 100¢ LI00 1400 1600 1800
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4.8 1990/04/06 AAYHA F2 FH] (A H—> 7 HERKE « KIEOR)

F A= 7 I H DHIEEE E N O FICH 2EEEEOMT, FmEiEoRER
EE70oTH Y, R O ZE R EER - 50> b BUEB M H > THALIA ATV
Do ABICEICALGNDIRIE VX D, BELEEL CORZREEOR I, #ETEX
DD HIVTCRIDBARLEL ST Z EMRKTHY, SRel HRDTH D, FRITHEE Y
JEL TRV, REERD A B =X AT/ H% 2006/11/07 F3 #E5E (EEAFESE) Ll
TBREES e o T D, 7272 L, SRel 3 B HEAR T AT 4 BIFRER <, Zhuad F3 B
WCE LoD > Thd EEZLOND,

360
350
340
330
320
310

| 300 16 1990/04/06 F2 FHllcI i) H K%

290 Ur & ZEREBSEIEE (A5) 500 m EmEICE
VB ] - JBGEFS I OWERSIEAL (AT < K)
(£ F) SReH, (£ F) #HK CAPE

e

Storm Relative Helicity [m%/s] Convective Available Potentizl Energy (Max) [Tkg]
10 150 200 250 300 350 400 450 300 200 400 600 800 100¢ LI00 1400 1600 1800
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4.9 1989/03/16 BAWEM F2 4 (HHUMEEEL - ZRKOBIH)

P E RO WA OKEREIZSH D, FFEEENLEIPIRAL TS, BREOMH
TIPROFNDER S ILTEY, SRell BN7e D E < RoTnD, L, OORLERK
KU TNDLHOD, O EAREM F2 FHlLD & I HICARZEENMES 25TV,
BREEIG OB TIL, P E CRETDIIIALEESN KM L CW-EE 265,

360
350
340
330

320

w
frry
(=]

300 17 1989/03/16 F2 21 55 %

290 4 L ZemBREiE L (£5) 500 m IR
VF B ] - JREGE S L OWH S IRAL (BAAZ 2 K)
(%£F) SReH, (£ T) #K CAPE

Storm Relative Helicity [m%/s] Convective Available Potentizl Energy (Max) [Tkg]
10 150 200 250 300 350 400 450 300 200 400 600 800 100¢ LI00 1400 1600 1800
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4.10  1999/11/25 BAWEM F1-F2 i (B AWIRGE « ZEHR

AEHEE O VEHE 11T 8 D ARKUED B IEON LM AR DY B AR 7 2 @i L 72 BRI A LT,
EEARR E TR O3 F T AN (Falik) BHRTH Y, FHATRICI o 7o ik
O T b A HLSUE 1T SRel 23 F R <, CAPE O/ VEPH o LSl 2 A7 & L T 5, CAPE
DRE X, FEEINHRAE LT F3 mEFHZ FRE>72753%, SReH 1TKA o7z,

360
350
340
330

320

18 1999/11/25 F1-F2 HHIZBITHK

S L %A BIERE . (/£) 500 m &I

290 1 B AL - EEIS KO SIRAT (BT
K) (/£F) SReH, (£ F) K CAPE

300

Storm Relative Helicity [m%/s] Convective Available Potentizl Energy (Max) [Tkg]
10 150 200 250 300 350 400 450 300 200 400 600 800 100¢ LI00 1400 1600 1800
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4.11  SReH - CAPE & #E&IE & O] O BIFRME
10 Fhl 2 08T LR L U T OEmA R o s,

@ F3 MEFHTIEIE LT, SReH &K CAPE OGN RKE <, KFEFEMID D OBERT
DIWADB R OITz, FEl] (11 H~4 ) (Z%4 L7254 Tix CAPE 23] (5 H~
10 H) IZH_TREWAY,  SRell BIFFIZRE S, RIALEED/NE E 2> T D
roThs,

@ AlEsHr Uiz F2-F3 #ERF O3 ABREIIL, CAPE (KAARLEE) 2 F3 mA I AN
(AR TH R VIRD o 72, F2 B E F3 B & THRIH L~V CIEVRRE <, ARFHT
BUWTF2-F3 5% F3 w&LIEAG L TH I ~&E TiERWV,

@ F2 #&ThH SRel 1T F3 BARFH LR L~ILDRE ST Y H 5, XZOPW & RIER D
RUERLE T COAAWE ECORHAZLENR, ZHaiimiEng, e o8 130 k)
5 BHAYFIZ 19> CELSHATAVATRHI READRCRAR L EME RN R S, %
< OFFITRERLERE T F3 BERERLY L/NEhoTe, REEENKEN-T2H
Bt DN, ZOHE SRell NREL oz, DF Y, WHEHNILICKE < A DIRE
E NSy (WA ok

19 135K 2 123517 % SReH & fx K CAPE DA #EHEDO 7 AV HNZ Ty hLIZHDTH

%o F3 #RIT BN TIT, MR & F2 I © CAPE DR X SN KE L B -ThY (5 ERM),

L CIIBREINIC L TED /N Z DS, SRel IEF IR EVMEHAIDR L 55,

3000
2500
—_— ® F3(BE{xERD
[=Ts]
X ® F3(ZE(zEHD
= 1500 , ;
g A F2-F3(FE(ZHA)
“ 1000 o B EF2(BE(RER)
& A GEF2(FERHR)
500 H = j@F2 fi 2R
B HEBFL-F2(E (R E
0 ——EHI3.3
0 200 400 600 800 1000

SReH (m?2/s2)

19 SReH & &z K CAPE O Bdf%

FHIENDIRNZ ERRETH 505, AAMEN O F2 RS OB Tld/h S ets

SICEPEMIOD F2, F2-F3 I3 DA THARMMO 2 55 B D L5 Thd. KEFEMN S DRERKFHD
MAT TR 5720, F3@EELFRILANALHLWVIEIRERBEICR D r—ANRALNS. ERE, NI heEsk
M F3 EBRFAERORIRD D WVIXIFIIFREHIEAET 22 L F3 &5 5 FHF 4 FRR LN,
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BEOFTHEENEELTND E W) AIZBWT, F3 RHEEEORERES L OENN
RBN5, SRell & LT 250 ~ 300 m?/s* FEFELLE, (B K) CAPE & LT 1600 J/kg (REfE
) HDHVNE 600 J/kg (FEEHD) FREELL FOBREESHICIBWNT F3 mENRKELTWD LI
YT ENTED, EHLIZH LTI, 3.3 BELHZ D5AIC F3 ENBELTVD, 2
DY E, FEINC T PIEERAL TN TE D AlREMEN H D,

EWNIOBEFTEE L Ea— L= b OFf ek B IZFL Lz, BFES CIIEHFIE L LREN H
HDIRMTH D0, FRKETORETIE, F3 BB EEZNDAE Wo o KRE iR L2+
NN E X3 TT 52 LBV TEEEENIEHTE S ThbH, £2C, KETIE, H
Wi KB F3 & 2 WIEZENLL EORBED AN AT 5 DI L0 RES 2 53R, 20
A AR D MU I S W TR 5,

5. TEAFEABREEYS DAL T

ATEIC BV T EICRAE LEEEICHT 2RESZ T LIz 25, ENT CRFEFEMR
T) F&AL7- F3 #E&TIL, SReH & (B R MU) CAPE Ol F 3K & 72 M % & A A2 7 64
7o T Z°ClE, SReH & CAPE ZN AUkt L Th HEMEERT, ZORIfEA RIRFHIE X 55
FEESHTTHZ LIk b, EWNHEKEE F3 H 5032l FOBEOERRAEZBA L L
Te MU EIZ DWW TR 2, (KA D 2014a) F£7-, 25 L L CEHL I L TH RBRICHRES
THZEETD,

5.1 HWwaag s —4

2 R\ B AR AL D B A2 R 9712, EEIZR A > o 2 R T ORI OF — X S
Thb, #2T, d—nu v P THE % — (ECWF) OFfRHT7 —% ERA-Interim (1989
FELIRE 5 KO EEER) 70 km) 35 J TN ERA40 (1989 4EE T 5 ACERAER 250 km) %% &
2, KEET NV E AW TEIERICRE S 2T L7 — 22 v b (AL 2011) 2 W5,
WMF—x %y ME, JREGYT & BT RBFZEAT A IR TR L7z JRA-25 FH#EHTT — 4 (Onogi
et al. 2007) XV & b5 km- 1 FFfEfE & P28 EIARR L D52~ <, ZEMV GBI OB S EE -
TS (EAS 2013), AREITIE, 1961 225 2010 4EF TO 50 4EEIC 72 - T 1 FHERE
T SNT=-T— 2 2 W5, A v 2 ThroZEERMBOT—4% %> bidih
[t =L N A AN

ECMWF O FHEHT 7 — & 1%, HERIEBRAL T2 B & L CTHAMICIRIER SN TR Y, i
LREERBONLO LEBHINTWD, L, ZHOMRENIER ICHW =D, WHEH L D
VA= T FELE LT, WRF BT A AWEEMEMRITICLY 5 kn A v 2 DK5
EEHLTCT =%ty FEERL, AF—%ty hCTRIFSN TS 2R, K[k, SE
EOKRT — 2 % HT, SRel & CAPE Offiz | WFfifE + 5 km A > = THHI L7, 504
MO 7 =2 TVEITE A v 21Tk L TR 4 AX IR T 2 2 & 272 D,
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2 ZEHEE O A

F3 B DORABRES ORI E LT, 2l (11 A~4 A) (254 L7 m% D CAPE 75HE{E
H (65 H~10 H) IZHAT/HEL, SRell A@VMEMIZH > 72, T 9 L72FHilTi: U7 fask
DR DIENT DN TELET 5,

B4 20 1%, SReH DOBIfEZ 150 m*/s?, CAPE (fx K CAPE Tid7Zevy) ORfEZ 250 J/kg IZEE
L, BT 2 8EMEE (REOREICHT 281G %) 2%ET Ak RIx LTHBINC
%ﬁbt%@f%éolzfiméﬁ%ﬁ% L LTV DY SRel IZxk LCIE, HAYMER X OV
FE AT N KX, KEflid & 2BRARBIN TS, £z, BHEE, 8L
B & LR 2 CIE AR 238 U Tl e S CEVWEE 2 L T D, 7 A I BRI 72 o
TW5, —J7, CAPEITH LTI, ZEHTIRVWMEZ & v, IREHCEVWES & S EmA RN,
%ﬁﬁ&fé%ﬁ%ﬂ Chuda and Niino (2005) Dp#HTHER LA LT\ D, T ORI

I EMED S, BVENRTERLT NI L LR L TWD, CAPE ([ZOWTIE, ZEHi - MK
f'ﬁiﬂ%ﬁ< FICAT <UEE, W 513 EHHEA K E < 722> T D, Mk (2008a) T
HIEM SN TV D X 9 ICHBIBEE 2 M+ 5 LTI O MERE 2 2 0ERDH D, TD0,
PLFOMETIE, ZEICS U728 K CAPE OBIME 2 3% E L TEIBMEE 2 Rd T\ 5

&:%?,%@ﬁ%bé&!%fﬁ%néﬁﬁﬁﬁ%%n:mbfﬁbéﬁ,ﬁﬁ%&
BEPER/NBARRIZ & DRRECRFF SN D, EPNIR KFEL F3 O & I TACHEMITR 7 O B TR
AL TWDA, CAPE DEIFEARMICHEIZ EBVMEL & 5728, CAPE O & 13# 4 L
W (Bl ZE, MR F3 ERITA L TR, E 72, SReH IZBWTHEA LAV (1
AU, BARWERITF EAIIHAEL TWHRWY), D &b AT OHBIET T F3 sAFRAE
S D ISR 2 FHEH 5 & S IXTE 2V, L7235 T, SReH - CAPE BARME (4 19) 2>
ST OB EEE LIZGAEICHIA ST 6N NEDPNRA o Nl s,

5.3 [FIREAE AR /A1 12 L B A ]

AIEIC I T D MahRs 8 (K 19) 2Bk %, SReH DOREA 250 m®/s?, CAPE ORfEZ 1600
J/kg (BEEHD) & 2D\NT 600 J/kg (FEfEY)) & LT, FANGE@MEELENT S, £/, &
BIRERFIIRKBRE D bDEBEZLNDL Z LD, Vm%@%mzmmr%%ﬁm
‘MLko&% FerK B DBIEIZ DUV TUITBHEE DO K/NMTE TR 8% RITT A, RO
Wiz WEBLRWI LEHEEL TN,

%%%-%ﬁ%% CRIRFEESAEE 2 HH LR A 21 (o, £, K22 1, A&
JTO TFEREORRT — X N—A | TR S L7z F2-F3 #5&F L OV F3 ®AO R A E T & R
L7zt DTh D, BEHICKWTCIE, [FERHEEMEE 0.01 % At O IS Kk b L O K
EEERS KON DI IR D B ERIZ LA > Tl v, MM O &V ki3 F3 %EJ%@ Eaféé
ORAEFFTZ B LT D, DFED, BB O E K T F3 L Lo ST

PAEE NS SBETDHENI 2 E1F, A= —F AT TIERL, PNERERBEORES LT 2
LERERT .
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TEBRESG DN T W LRI STV D, TAUSx L, BRI, FAEFEER, B
FOMLMEIE - TAEEE & Vo L BARTORBBEE OfED, 1~2 A—FPL /NS pfEL 7

S>TWA,
™54 HB~TH thr58H~11H ™54 HB~TH J:75"o8ﬁ~11ﬁ

Freq. over SReH Threshold [%] Freq. over SReH Threshold [%] Freq. over CAPE Threshold [%] Freq. over CAPE Threshold [%]
0 5 10 15 20 25 30 35 40 0 5 10 15 20 25 30 35 40 0 5 10 15 20 25 30 35 40 0 5 10 15 20 25 30 35 40

20 HBID SReH (FAH 2 %) I LY CAPE GH{AI 2 %) BB A0

F7z, ZHEOBIMBEE SR Tk, SENEWHURSEENC 7 B L TWDH A3, F3 A
FEAEEFTS LV IRV ISR O TVW D Z S L TV D, BAREICEREEIC RS
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NAHHEP EFRETH Y, F-F3 BBREREOBEHICEHBOEN LGNNI & X
NTWD, ZOXHIT, WED F3 EERERFORBES OMATHE R 2 FE 2 TR E L7z SRel
& CAPE DRIl [ 7 a4 B BEE O340 1%, FEBRD F3 R ORA GO M LA LT
W3,

21 [FIRFAEEIE RS 3An  (BAAZ © %, F3 BRIl BEZ2xige ; /o W, £« 2l
(FfE~_— 2 DOMME (SRell : 250 m?/s?, Kk CAPE : 1600 J/kg (BZ) 600 J/kg (%))

IWarm season (Ma\I[-Oct)

| L 1

| Cold season (NovI-Apr)

e 0 -
o

s F3,F2-F3
+ F2,F1-F2 # « F2FiF2

o F3 F2.F3 30N —

| — ' — —
130E 140E 130E 140E
22 F3 & (F2-F3 Z24ir) BIXUF2 & (FI-F2 25Te) OIAMEAT
(fe : R, A : ZEfd)

AP AL, BfELZ BT 5] &v ) BIRIZEWT, F3 Hild 2 Wnidehll b
DBEDERNBFAET 2O LTCBRESGOAR LT I Z2RKIA L TWD LMIRTE 5,
oA, @iEmILE G, ME L, EL, R LT 2% OfdET
BENRESEZR->TEY, ZHHILEIZE > TREFERD S OB MR S 45 23R
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(fH8k D 2 H) NDREREEROREICHEL CVWDHZ ELRBINTND

EHT Z W24, X 21 IR 65 mZEEioOMm o R Z2Em AR 6 s, X 221
EHI OREfEZ 3.3 (X 19 2/) I L7ZBEOBEMEN M Th D, Emuf%ﬁ%ﬁﬁ
TWAH7, FRENRENZ T OITZY Th 5D, E72, SRel & CAPE O 5 OFEE %
HHBECBOTHRBENRRNZ L A2RR LTV, DE 0, KESITRARY ((H4BBR),
EINIZIWTIE, SReH & % WM CAPE O 3 BEIC K E <, EHI b HRRERVEE R~T
XORFEFRHTHLINGTH D,

X 23 HEBAEEE AR (EALIE % ; @4 ; EHT OREMHE : 3. 3)

5.4 F3 HL 0 e KEH 2 75 8 3~ & Hitdel

B 21 X0 ENEKRBELO F3 @ENPFAT 2 O LI BRSBTS 4L 5 HE IS I3
WAEND D Z EBbroTe, TONMTERED b FEERIC F3 ML O A2 B 3~ & Mk 4 5F
ET DICIIMERGNREm A LETH D, 2F 0, ENOEREETMIT A F TS n
TV AR 10°, KEOFEM Y A R4 (Ramsdell and Rishel 2007, U.S. NRC 2007)
TRHSIN TV HHEEMER 107 22EL L THELRIME LNV EEBETLHLERD
Do

B 24 1%, ~W— REHl & [FERICHE B F RS 25 L CH F A — /L& d 51.5 4
il (1961 4:~2012 4 6 H) #HERERZ DI L, F A7 — VEICBAER (KR F A r—v
DRAER/REIRAL) ZHIENIC ey FL2bOThD, KEFER LR AL TII®ER
BRARICKEITIRNZ LD, ZORERTHR F AT —LEBORAE LT I 2
NRHET 5 Z LN TE 5, Dotzek et al. (2005) & [AkE, F A7 — RN K& D1 K
BB DMEIR L TV D23, F3 HIUBLOI AL, KRR AEEM] - JUNBETIE, £
D DOHITAZ L 1 A —FRREFAERNEL 2o TRV, REABEERO IR R LS
LTWDZENDND, AR FELHRACR M « N TIE, F3 AN HALT
WRRWz®, o EHENNSSRDLZENTRTE S, £, F2 BUEIC/R D & HllEN
INEL 72D, FO HE Tl LARERO G RET Vel bl b RTEnd,
JUNESNNFEERT & x5 & LT B BRI 3 T, (AR Tk LRl - ¥l 5 km
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DOEBRFTHIEIC X 5) A~ — RIS R T, F3 HES (BUE 93 n/s) I2xid 5
WRERITRL 10°~10712H D, FFLo X 91T, AARWHZ Eiedb B ATl F3 A O
FAELRLTE, BROWART, KEFEIICE_ThR< s | A—XIHERNZ L 2 EE
T 5 &, F3 HEEAEORENEE T 2MEIL, BiRMERIZILT 107~10° % FRES, Z0
AR L~V IKEOFHI T A RICHE SN TS L% FEl->TWb, D79,
AL AA - BAHERI O M T, F3 B RS 0O BUd L~ XA E R A R & U CIIARE &b
HDOHIFIIAD EBZDHZ LN TE D,

1.000 - F1

S, F2
0.100 -
\

0.001 - B
sy R
b = A=F:N

BEEOREE
o
o
)

0.000

0 2000 4000 6000 8000
BLED23 (m?/s?)

X 24 4% F A —)LDIgH R

5.5 BRI [FIREER A8 L 0D 43Tk Rl J U F 5 IRk

INSTRBMEERRET D &, BN GEER) NS REEDREXMET DL L5720,
BRETHHEEEDS B L, CBAEFERR & FERID) MR TR 25, —F, FHEITK
ERBMEARET H L, F4-F5 HEOIFFICRERERIER T2 2 L1220, SR
FRFFERIO S BICERE ST HIRIC 22 5, ARG (2014b) 1%, EWNERKRHELD F3 BN
ST DB L U BIE A, SReH IOV TIE 150~550 m?/s*> D#iPH (100 m%/s* Z
r), B CAPE IZ%F L TIE, 200~1500 J/kg (100 J/kg Z1A) O#FADEDAAE HET
FRat Uiz, B & A7 SIVCAAA DEITR DR RIE 21 IR LIfERIC iR - 726
DLIpoTND (18K E),

IR BIZ TR 7= K 912, F2 B A B & L72MRFHZ SRel X° CAPE &\ 7= 22 Rl BE fE 2K
Z 235 I Cidd 528, T 2 TIE F2 BRELL BB o R A M 2 A EIc BV
BIEICOWTEZ THD, K19 OFEE» S lifE O ME %

SReH : 200 m?/s?
i K CAPE 1 1000 J/kg (BfEH]), 350 J/kg (F&{H])
EFT D, TR, BEHICOWTIE BEICTE28EEN 1 FH LRz, 650 J/kg D

SAFPER F2 « F1-F2 @EOEA1L F3 BRI 2 Bl 2 RIS EIE T 2 EENW ONEET S, T0
—WRIE F3 & (RRES, BEEE, DIEER) LELITRAELEZLDOTHSD. BIELE L TT F3 &
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BIEIZSOWT bR 2, EHT 2V 25356, BRI TRAE L 1989/03/16 F2 FfiLIsk
1% 1.5~2.0 Rk EHI {2 A->TWAHA, 1989/03/16 F2 FHHITIX 0.8 RICE EFE-T
W5, £ZT, 1.5 £ 0.8 % EHI ORI L CRIBHEEORHE2RAD,

AR B AR DR HFE R A 25 (R 7, F3 B EoEEZ IR ETHHA LY b
FEIZRRANC B3> TvD, K21 TIEASE « M5 CIEAIN (ZREIRLITE) RPN
PR THHE RO L 72 DA R S B A%, X 25 TIEAESE - Ml © S EA @ e
FAHERI S0, FEEORAEFT (K 22) ITEAELTWD,

0.1
0.0
® 0.025
0.01
0.0075
0.005
0.0025
0.001
‘ 0.0001

X 25 [RIRFEEAEE AR (AL« %, F2 HIURELL EAaxbge ; /2 BefEly], £ . FEE)
(SReH ORE : 200 m*/s?, H K CAPE OFRME : 1000 J/kg (BZ) 350 J/kg (3E)))

BRIV TR, R RO EIR O XS LA B AL 7 COMEDN &
FU, PEHOGUIETIINES ZO THENm <, RARSNERS ETHE NS 2o
TW5D, FEED F2 HBLL EORAFER DL #FEATE TS, LaL, JLREDOASFH
J7LIAEC F2 &N 4 EFEE LT D 23, [RGB 125372 0 {K\V >, CAPE D REIfEZ 1000
J/kg 75 650 J/kg FREEE TH LT ERISEZEE Y (1K 26), REX:HLALD B AW -
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DFEFTHEN D, K 24 (F2 HIELL LGS, REPEEN O OFEL, KFEFER L st o
Mg & HIZ 1 A —FOETR) ZHE2DE, K 26 OFNRRE—LEZLND,

BNFEAELIDIRBLTTH, A 70 AT —LDRBA D= ALET/INSREENRET L END D &
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%4 HICBT D MEBIEEOIHTEGNCI N T, BBEHICH LTI 1988 4ELIFEICR A L
72 F2 25X FI-F2 &M 1 F L7, X 25 (2R L7z B AREERA =2 HIE R -
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BEPE 2 IR L CWO D ATREMER H D, LovL, BEZE 0.8 FTHE LR TIE, &
BRI LAPE AOEEER - FUNIR R &, RSOk & OER R /NS, FELTEDL
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LHERFHEE V) OBRERICEBET 2008014 ROBMEIZH->T\5,
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f+#% B SReH 33 JLONCAPE & A58 & OEIRIZBET 2 E L O L B = —

B-1 ZAUE Tz REEE

Davies (1993)1%, bITWBHIARTHONIZT A Y T T —# 75 SRell ZIX L &
L7827 BROFEEUC T 2 A 247V, $1213 0-3km SReH (DWW T, FHfEE L
TF2 - F3 @A OEA 369m’/s* (21 Fl), F4 - F5 #BROBA 539m*/s* (10 HH) & @wis
L7, 72720, A= R—BVEEBDORT ¥ VO RIES D ITIE, KIALENEEJRAD Y
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HLR5ND (Davies 1993),
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SRel, CAPE, EHI ®4{RM)72fF [k & LT Rasmussen and Blanchard (1988) & [RIEEDFEE A
BN TNV, F2 AL, EORERIZd 5 EHL O REDS 2 FLE & K& < 72 5%, Davies
(199N ITIHWFER & 72 > TV 5, SCP TIEF2 HIMRLL B & Z LIS D EDNBE TH Y (KB-3),
CAPE <° SRel (ZBH3# L 7= & B # S & L C EHI DA OFREB OB ORMN S 5,

SUPERCELL COMPOSITE PARAMETER
(Cbserved mation)

B-3 SCP IZxIT AT (sigtor 1% F2 HBiLL |, weaktor 1Z F1 HLLLF, nontor
RS, mrgl 1T A—R—® kL= A b—LA, nonsuper [FFHFEA—/3—F )L A h— A
ZERL, FEIMNNOETFTITEEEZET. FOTKOEWRIIK B2 LFEL,)

BUZ - AR (2011) 1, SEFFO A VEBIRHT —5 OKTARILE 10 kn - SATTAHC 16
J& « 3 BERfE) DOF —Z & ANT, 2006 452 AnD 3 p FEORICHEA LTz 141 fHOES -
SR A T LT, DS, R4S D 40 kn BEPHPNICTAET B8 T I %5 22
BB O RN &y 7 7~ 7 LT B, i3k & FBEIC CAPE <> SReH HUIL Gl 4% -
ORI, BB IEA— =R L8 - FER—S— L ORJIANBBET/RA, BHI 0
LS REENRT A— 2T L VBRI /> TS (M B-4), X B-4 TIXF A — LR
MEHRSAVTWAD, FLHELE F2 - F3 BB (F3 1ML BMEEDLR) L ORIZEIT L,
KEDOFER LITORRR D, BIRROBUL T, KEREBITA— —F /LRI L 22
0, o ARTeR] A — L OBENEBE S (large-scale forcing) 72 CHRAT A1,
B km 2254 km BEDOEMARMEZ T DA RT —IRT A T T b L &
L7z 22 BB G S B T X By, /b S AR RDBEA X AR & 7Ry M i
large=scale forcing OEMAVL S\, JRHIMAREELIC (S BIEN S A7, IR
RS & ORISR TN D CRIRC X 5,

BE Q01D 1L, SESOKETEER VSN (SE5A Y KEf — & & 22f 5y ke
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SRR CARRZEN T 7 — 2 TR, PHT —2 ThHD) ZHNT, 2004 05 3 54

4

b) EHI

4

b) EHI

S
c

- |— ]
on — 1
~zc i

I |
s u
£ N
A K

ownz —

X| B-4 EHI 2k 28 ONTK (fe & FER], 4 : F A — U3l SC T A — 3 —t& L AlE
&, NSClX/ v A—s_—1 VBIEE4:, SEA (39 6%, UNK [ZfE L#E% CA— R—t /LHE
NTEX o -mkrERT.)

[CRAE LT B0 F 7 /X — A N3§ARED SRel, CAPE, EHI ORAfRZFH~~7= (X B-5), %
S AL E L7 50 km WHNORROMEZHRMA L TWD, ZOMNG, kb KEL,
ME— F3 A TH L AMEEDERESIZHBWT (ML) CAPE I/ (Znwz,
EHI & FEFIT/NEL), F7-, FlL AL F2 - F3 A CHBOEVRR ORI L0 b,
R CREBTRE AT D OIINEECTH D LRSI TV D,

© BHEF3+F2: 84
& 1 240

O =& FO+A0: 2140
Heaz i—RR Fi: 4

hY
B \ \Iﬂﬁﬁﬁﬂ A 5y $—R1 FO: 34

1500
CAPE (J/kg)

2000 2500 3000

B-5 MEBLOHX U= MR D 5315

F1 ¥ L F2 - F3 @ERORBPNOWTIE, T E THIT 7= CIRFERE, ik W k)
Thd, LoL, ERRERIZBVT CAPE EAIEF T/ W AT DN TEZ OFERIZEE
LZadhid 7z ooy, REOT —& % W=k - gz (2011) 1%, 850 hPa LU T Ofk#k
7B, Y UOTBIIT =2 1Y bERERRES V2D, FEROMRICITEE A
BT HZLERERML TS, DFED, CAPE BHICEWT, @Rz Glais EiF T
WATREMEIZ A E T & A\, £/, MEE (2008a) 25MEH T2 & 9 1C, &R MEERREARICIT,
e 2 FEIRT O R BN & 5 1L 2 BRGS0 gk x, e S EIRTAHL CIE T CiEdm Vi L b
DR &, ZOME FIZHE LY OBEKIEDTAVIAS, SE T RER LT\ EBEX b5,
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IO XD GG, HMREMERCRLEMIN & 725720 Eikod K 512, MLCAPE OfEIFIEH
(NS L 725, MUCAPE DBFEITMFE AT DO KGN T-WIEAIL, TDE2ETERALY D
elevated convection Z&[E TX B3, & AREERIZK L CHRERMIZ CAPE E KX <785
(RKXBH), 2F 0, BHFEICHBRHORMAREZ WD, EAREEE V-7 1 DD F3
HAF % H > T, SRel, CAPE ROZEMBIHEFFE DRI ZMW 25 Z LITHEL W,

B-2 A #HOMFFED T A

UED X HIZ, BEFRTOT — 2 OMEFE 2 MR- 125, BICHEE b ITHRETORM
NHY, SRITELIRO L2 BT E XN ik - T— 42 b > THOr - BTS2
ENEETH D, KEMIZE, A—_—t/ RN BEE e (F3 HBRREL Eo) K& REhk
L ENLSN DO RBEOFAREISE, EHIEOENFE ThHHMHEMNRLOND Z &6, SRel
flfl & CAPE i & 7 & Hdg L~ /L COBM & ifim C X D AlRetEN b D, F£72, 295 L7zZ2mE
HIRBOIE AL, F2 BUELL | & LIS OIS RE CTh v, F1 L B & 2l &
9 K91, NERFEBEOFRAETHA~OFREOTEM TNV EEZZDBND,

HOKRLEN DORLR T2 T, ERBEEHOEIINEC OV TERIE MR 2 I T 5D,
LT HT—HMEOBRTIE, IhETHN-ETORE Y v T T — % ORI E
OHLNEHT « THIT — 2 %2 LI ENTEImDRETH Y, WRERTT — 4 %
HoT, THNETOILHK - FRNBIELWINE ) DERTAMERSH D, O, EICER
ICBW TR B T RSN TV A A& ARe2BRVEHT 5 & & HIZ, SRell, CAPE %
FLHE LB LFEN D OMAE DY (EE 2008b) (Zhix, EHI, SCP, STP
HEOBE T A= OFAEOE S IOV UAKICHE A2 BETT 5 2 kO BN D,

BRI, WPZERRGE O W REIKGIRNT T — 2 OKEAHMEE Skm - 10 57 — %)
b &I, CAPE (ST 2K Fik% TR L7 ET, SReH, CAPE ¥k, I (2008b) &
[AARIZ SReH & CAPE Z#HAA o THWZ AL, B EHL ITOWTHFET L, SRel & CAPE
ZHWD kL BHL 2 W2 FiEE T, F3 ML EO®EERNBAET HHuEMEZ AL L
TIRMTAE BLC RZEN RN Z L 2R LT (KRB H),

2% 3K

Chuda, T., and H. Niino, 2005: Climatology of environmental parameters for mesoscale
convections in Japan. J. Meteor. Soc. Japan, 83, 391-408.

Davies, J. M., 1993: Hourly helicity, instability, and EHI in forecasting supercell
tornadoes. 17th Conf. on Severe Local Storms, St. Louis, MO., Amer. Meteor. Soc.,
107-111.

Davies, J. M., and R. H. Johns, 1993: Some wind and instability parameters associated
with stron and violent tornadoes. 1. Wind shear and instability. The Tornado: Its
structure dynamics, prediction, and hazards. C. Church, D. Burgess, C. Doswell and

R. Davies—Jones, Eds., American Geophysical Union, 573-582.
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FHARRRE. K5, 58, 19-30.

INisEZ, 2008a: FEERAEDBRESICHT 2 () —A—S—k Lzt ) EEORE
BAEDOWIIE—, VR 19 FEREEAMR IR =S EOR A ~ DO BB S D HEE,
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fHik ¢ KRET VO

REET LI, W - DENEANCESNT, WEEORZEZ 3 RIS X 0 5K
HNZIELS T IC AR EA MR L2 b DT, [BTICE 2 A2 DKL THL ZOXLEE
ThEMONTEBSN TN D, ¥ -1 O X9 ITREREE 3 Kook TEY, &1
RETRE, B EOWHELERT D, BT — 2 XLR[BTEOHENT - THEREZ G &
(R B AR L) DM LR 2 IR 6D T, GRS O & IF 2 L) 2 ZEAL S 72203 5 (1K C-2),
HEh R, B LRA, HEX, BLOKSEORGFEREZHER ST 5 &, [k
BT HRBEROENHFE SN D, FHERNTOERH RS - KDY —R -+ 71
IEYHIERRIC L > TAERMESND (BIIE, KA LKFENERIND &£ OEEN
B0y =2 D) B, KEETAVTIEN -3 [RT X5 2pBuEaiEN€7
MbEh, HFEROBRIFERD Y M= LHEHEEL T D,

ZOMDREET VL, HEHHPEERRIOEE BRI A STk Y, WSPEEDI-II
(Worldwide version of System for Prediction of Environmental Emergency Dose
Information; HFRER RIRFBR B EIE M P S 27 L85 2 hf) T, AREFHIHWZ WRF £
FILVORTEININLE ST H3LD MM5 (PSU/NCAR Mesoscale Model version 5 ; Dudhia 1993)
WREGDATMEROERICHN SN TWD (LS 1997), WRE E7 /L%, W5 D%
Fo EET NV RIEREBRPMA L Z EIZE VB AT EOTHY, BEKEIZE
WTIERROBE - FEOmME TIEH I TWD, £, bREZEDREMEICB T
bINSTEH STV D,

C-1 FE 7V v RS OH
(RETHA—L— http://www. jma. go. jp/ jma/kishou/know/whitep/1-3-1. html £ V)
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2009/08/11 00:00 2009/08/11 06:00
;/

[RTEHRFR-
RIS IIER

ARRETIV
SREEMHE .
(4 km~1km -
KESRERE) ﬁﬁﬁ%ﬁ%bﬁ@p
HEEDOPERRETIV
— o= | THET S,
[Narmwze OETAEYS

K& GffF) ez
EHHEX Rt
BhzHES

LB | ) ______ee e ___|

=P H EPE KEKOHIH

B -3 [BET V& W FHE ORI

23 ik
Dudhia, J., 1993: A nonhydrostatic version of the Penn State—NCAR mesoscale model:

validation tests and simulation of an Atlantic cyclone and cold front. Mon. Wea.
Rev., 121, 1493-1513.

SEELASE, FEPEGHE, KIHFREEE, SRR, 1997: BRAFFRBIMEBHE R TR 27 A (H
SUR) WSPEEDI DBH¥E & #RGE. H AR 1 J)%E55E, 39, 881-892.
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% D w2 f T R

1990 4 12 H 11 A FEERGRIF T THAE Uiz B AR Kk F3 a5k GRBLG IR OB,
RIEDL, FTIHFHR) OWEE 100 m mEICE T K58 (R « iR L OS8O 5y
i) ZX D-1 ZEBRNZRT, KV R EEMO &) BB < BERKREIREICH Y,
12 HDAZL LTEEN B oo KA (Fkfh) ASRFELERD & FHE e ACH e B in
V2R LT SIS IRAVIAA TWD Z ERfET STV b, ZORKIINETICH.LE O
RAUE DR X 22382 - T B AR ~EITN TV DA, B AU T, MR MKL 7
D, REEEDRESNTNDZ EDRbrD,

ZO LI RmWILEORM & AL TESSEOME N ED D Z LW o F3 B o EE
THRLNTWD BlAIE, KD-14AM), XEERIN DA L 72 KA T8 OZE KA L
Az LD LGS, ERMO ERICHECEIEMET L, F Y RE F2EcrEk Sl gt
LU CRBARRI -3 R S, BEALERRENEINLG L H D, ZORA, E5Bl
NDIHEZRV B Z 728 LTHEE - REAADOEATLZZZEIN D20, KRN CE
Byl E R LI RED, B21E B ARSI O PRI AEET 5 i < EMEZR L A2 1R iR
RERKREOEERY B TAREMIZIHAL CREREELZFISE_TZLFBLLN
N, DFED, BEVEE OB - 88 IR0 YR )3 O IRE ] 7 L RIRE LS R B B8 A <R
S T2 ZE RN FRIZ BT 7B (BAACTRY, YRR, HIRTFESE) ICHAT D] LD
F3 B ARDORAE T T VAR TIEH TFFE VIV EEZRBL TN,

360 360
350 350
340 i 340
330 330
320 320
310 310
300 300
290 290

20mfs

—>
Reference Vector

D-1 Pk 100 m &EEZE T 2 JRmA « Bk L OFESIEAL (HAL : K)
(/£ :1990/12/11 F3 ], £ : 1999/09/24 F3 Ff))
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fHik B BMEORE (W OBENE)

7R R\ B FR A AR N FIET D DTN TH D, £ 2T, SRERE LI-FEICR L
TELOEEZREL, L0 XN EBMAESAMIZED X 5 REEE KIFT IO T
MR L7,

FAWBEE 3312 L, 3.0 L0036 (bbb EDEDEIHIFEE) ORMEIC LS
/:.\ zaz LFEV’\Z‘H%IEl \ZRT, B 3.6 12 L7, BIACEEFNTO F3 ®AEORE
@ﬁ%@ﬁf%kaﬁ“ (KE22M), HELTRETEDLZ ENDMD, —ji il %

0129 5% &, xHEHE LD ORI IS LU CRAR I @ ME GBI 5346 D 0.01%
W&ui) MROND E 91D, WTHLOBEICHENTS, HAMRANS ajz-itazlxk
KELERTA IR & O TR ShTn b

# 3 3 gl B e ) e aiailii
BfE 3.3 BafE 3.0 BIfE 3.6

HME-1 RFEEFFRBEES T (B % EH OREEEMN S, 3.3, 3.0, 3.6 THB.)

JWarm season (Ma\‘f-Oct) | Cold season (NovIApr)

L
o 4 M o B
. 2 i ;- s 1o 2 S Sl
o o s J
| il .r;-v"'\\,/ - | o Lo~y |
e o

ey T 2 f
— % o pa i o
€ ﬁ%?}' - % Nid
£ 'y
30N — " o F3,F2-F3 —30N — = o F3 F2-F3 —
o F2,Fi-F2 # o F2F1-F2
s i < i
- i Je# .
‘ ‘ T T | T T T T I T
130E 140E 130E 140E

E-2 F3%E%E F2-F32&8¢) BXUF2EE FI-F22&81) OXRLEEMN
o BRIREE, & EEZzH)
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(b) SReH & CAPE (BE{&EHA)

A A2 BB, SReH 7% 250 m¥/s2, CAPE 7% 1600 J/kg T 5, 2T, SReH % 200
~300 m¥/s> (50 m¥s2%|#), CAPE % 1550~1650 J/kg (50 J/kg 4|7) TEb &4, KA
AoE TR L, KE3 XS 7r—257ay hLZbDOTHD, Bz S T51FL,
B T RERICREL 72D,

0.1
0.05
0.025
%% SReH [BHfH : 250 m?/s?
0.0075
ooos  CAPE BIfE : 1600 J/kg
0.0025
0.001
0.0001
0.1 0.1
0.05 0.05
0.025 0.025
0.01 0.1
0.0075 0.0075
0.005 0.005
0.0025 0.0025
0.001 0.001
0.0001 0.0001
SReH fE : 200 m?/s? SReH [#fE : 300 m?/s?
CAPE fi : 1550 J/kg CAPE RHfiE : 1550 J/kg
0.1 0.1
0.05 0.05
0.025 0.025
0.01 0.01
0.0075 0.0075
0.005 0.005
0.0025 0.0025
0.001 0.001
0.0001 0.0001
SReH BfE : 200 m?/s? SReH B : 300 m2/s?
CAPE [ : 1650 J/kg CAPE B : 1650 J/kg

X E-3 REBEESM CRERH. BLIIE %)
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A [al%E L= BIfE (SReH ORIE : 250 m¥s2, CAPE ORBIfE : 1600 J/kg) (2554 2 4HE Sy
MDD 0.01 %A LV b RE 2k, BEGHTZZWLTWDLZ EB8DND, FiZ, Wi
NINOBEZKRE T 5 &, EHIOYE LRERIS, BIHCEENO F3 s OR AR 250
TERWERBICH D, FEIZ SReH OEEMNEVY, SReH & CAPE O F OMfEZ /&< Lz
%4 (SReH : 200 m%s2, CAPE DR : 1550 J/kg) (2B W TIx, &R EEITEEDY, N
PEES ETCHEARmE-TRY, MEZ/NISLTETCWDEZERbnEN, R Th
A ARWERIA T « 6B AR & IR DA A & o2 8I3H R Sh T b,

BJ E-4 [ ZFEIN T 2 TH D23, SEIEGE L7-BfE (SReH DREIHE : 250 m%/s?, CAPE
DEE = 600 J/kg) Zx LTI, 0.025 %Hit2 & 0 K& 2 ME2 & 2 HulkAY F3 w45 O3 A& T
EEEALTND, BEHNEEBIEICEUE TIEA0 A, BRI 2R EE 54T O ) 235
i L TH R bhn s,

RK 2742 A 3 HOFEESAITBWTHWZMMEE, A RIOMBGO X 5 IEERITHIC
M2 2 TRD =D TiER, HLET, IV R S LilEo F3 BEERBAERFD
BREEG ARNT L, FIROBEIEZ RO, ZOREILF3I EEOREOEEL L EHT
ETWDEEBZLND, BMEICIELZFF-E- R CIE, BiEx/hs<3213L, h&E
IREERINEAET DB A T b A0, BIBEENRE D, BEHITEREIC
AR TRIEIZOCBIR T 5723, R CATE O KPR R &, BAYEHlES JOYE R A
DRI E DZETHEFF SN D Z L 2R TE 2, ZhiX, BHI ZHW5545 T, CAPE &
SReH Z WA B AITBWTHRETH 5,
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1 200 m?%/s?
: 550 J/kg

5

=

SReH 1
CAPE 1)

=

200 m?¥/s?

SReH [H1H :
CAPE 1 : 650 J/kg

0.1

0.05
0.025
oo1  SReH BfH : 250 m?%/s?
00075  CAPE REfH : 600 J/kg
0.005
0.0025
0.001
0.0001
0.1 01
0.05 0.05
0.025 0.025
0.01 0.01
0.0075 0.0075
0.005 0.005
0.0025 0.0025
0.001 0.001
0.0001 0.0001
SReH FEfH : 300 m?/s?
CAPE [fH : 550 J/kg
01 0.1
0.05 0.05
0.025 0.025
0.01 0.01
0.0075 0.0075
0.005 0.005
0.0025 0.0025
0.001 0.001
0.0001 0.0001

SReH BHE : 300 m?%/s?
CAPE [/ : 650 J/kg
K E-4 REFEEBEST (FiEH., B %
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3% 3.1 A DY ENE DO MEATHRE F

BERE BENE N FTBEI—)L A BH ah

(iR = 5km) D#EET (m) " FO E1 F2 F3 =L | cgb) | (&L F m\)

HAR N #a5 55 23 26 6 32 105 192
;g?;;é EH){E (m) 124 120 113 190 -
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cVv 1.28 1.26 0.85 - -
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(6) "YP— RO RE

B T KRR KX, Wen and Chu 23 @& &ICHEE L, 2o &R
O DML FIZ 72 DHERET VOWEIELZRREZ L TWD, BEEDIBEDRT Y BRI
WD LIRE LI a, mEOFRAEROMEFRESAMIE, 6.)NUTRTHRY v oMmomEs
HERRENE SN TS, AN — RIROFEEICB TS, R TERFPRLRRIC
o THAMEDORWARY Y AMIC LV ERE LT,
%4Nﬁ3”WNﬁ+meN‘“ﬁNﬁ@+ﬂﬂ

n k=1

(6.1)

ZZ T,
N RO AR
v RO
TR

L RO AR OIE YR =

o2

Igz{i_lel (6.2)

Vv vV
W LT HEE D, THEUNICWTNOOERICEERL, TO®EEDEEN Vo
PLEE 72 DRI G. D LEH I N TOR6.3) 725,

PVO,T(D) :1_[1"'/3‘/RU/0)T]71/!7

D DX ETHME N EGE Vo UL EO#ERICHER T HHSR

R(Vo) : U R 73l SR4EED N 1 DOEBRICHE L, wmREGEN VoLl F &7
% e R

HDAV,)|

. (6.3)

DAVy) : ERIC X DHEEY OP E g

E[DAVo)] : DAVo) D HA£HE
Ao : U R ORIk & 9% Ml o g

Rp)=

&Iz, EDAN)DOKHF 2T 5,
1 E O ®EE D REGEN Vo LA E & 72 D1 DAVIZLLTFDO X S Ick S b,

DA(Vo)=WL+HL+WG+AB ;Vi>Vo 6.4)
DA(Vo) =0 ; Vi< Vo '
2T, WIEHEREOWHERE, LIIHEES, ABIIMEMO-HE, H L GlIEs

DI FMRLHFER S TR~OEEDOREE I ThH D,

FREDOBERE, EEEE - HCENE - ER S - mEBE TR OMERS e VWD L,
KOBHD LI ITRFT LN TE D,
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E[Daw))=[[[w @)1 (7, w1y dV awal

270 © 270 0

+[[[H@)! f La)avdlda+ [ [ [WF)G(@) £V, w,a)dViwda (6.5)
+ABTf00dV
I,

B S Nb

w | EEEOBENE

1  BEROWER X

a : HEAEOBE)

£ (+) 2 RERRHE A
H(a)=B|sina|+A4|cos |
G(a)=A|sina |+B|cosc |

0

ww,) = [V;’i“ J | w (6.6)

R(6.5) DAL 1 HIL, HEREEERIOHE, Mo ERHELZRLTEBY, Wb
DD EREENC KT DHE, B 2 THE W 3 THIL, ENE - g ER S L HEEY RO,
BB S EY) & 5 WDITHRIRIE S O EmfE 2 R 7T, BROMEILR SITHTEW:
W, B 3EOAFGIIE 2 HITHART 1 A—F—/ &\, F 4 FHITEWHEFE AB [Z&AF
THHTHD,

WVoIL, EEOHERD S BLEED Vo LLEERDHyDETHY, K(6.6)I &
DEHEND, 2RI, WEENORGESAIIE U THEFEHICOM RS 5
ENRBEINTND, ViminlE, EEEENKEET HR/NEETH Y, Garson i gale
intensity velocity & FEA TUW 25 (Gale L IFIEFICHOVEADOE), KEOXRRE

(National Weather Service) T, 34~47 / v bk (17.5~24.2m/s) & &L T\ 5,
HADRGT CTIE, [RGB AV SN TWDESERRIZIBWT, B 8 A3HKHE

(gale, 17.2~20.7m/s), /] 9 X KA (strong gale, 20.8~24.4m/s) &3FEI I
TEY, B9 T BRENRS, ARICEEN GO L] EShvTnd, BlEx
ZFIZ LT, Vmin=2b6m/s & L7z, ZOffiiX, FO (17~32m/s) DIZIEHFRABIZFHY
T 5, 2B, ZTOMEY H/NE72 Viin (B 21E, FO Of/NEZE 17m/s) 25 &,
JEGE Vo LA | & 72 o9 Em I/ NS < e D,

F72, H) RO G()ZZFNETN, EEOWER S L OWEEE TSI I E
BB G S A R LTZROR I TH D 5 Bl CEERRET ) 72 HF (K
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Do) TRELTWDHYD, EEOBETNIIIEKFEET, —EHE 5,
H(a)=G(a)=D, (6.7)

- T, R6.5)IFHOB.5)EEFTZENTED,

EﬁMU@ﬂ:IJIWX%)LﬂVﬁuUdVdWﬂ
00V,
+ D, .[ I 1 £V, 1)dvdl +D, .[ I W(Vy) f(V,w) dVdw 6.5)
0V, 0V, )
+(l%2ﬂ/4)IjKV)dV

Vo

2 85, 3EBOMBIEH ML, BLTORO6.8) 713X (6.9D & H1cFkInd,

u, o, i, In&), In(y), In(2)DOFHME, FERZELCHBEBETH D, AFF
I 4§ TROTCAEBBOE, PCEE, PHER S OMEREE MO FHE, HRIER
AN OB Z 1, o RBNT p ([TEM LT, [RIRpEREERSf 2 E D7,

fap=—t L1 [h‘(x)—ﬂx JZ _2p[1n(X)—uX ][hl(y)—#y ]Jr[ln(y)—#y ]2
oo 1-p0w | A=) o, o, o, o,

(6.8)
1 1
f(xayaz): ) 1/2 X—
o, 00,p, 0Op V7
(2”)3 ” O-xo-yp xy O-f O-yo-zp vz
00.p. 0,0.p. O
1 05 GXGVVPX)/ O-Xo-szz X ln(X)_ ILIX
xXexp — E (ln(x) - lux ln(y) - luy ln(Z) - /uz ) Gxo-ypxy O‘f (7yo-zlayz ln(Y)_ luy
c.0.p. 00p. O In(2)- 4,
(6.9)
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[(Z=&F 2]
EAERBEBOMRSAM (KT V2, RYYoA) AP — FiERICKIET 5%

1. EHEFEHERENY— FHR

Wen and Chu i3, ®HIZHEBEL, 7 OmEEEN D HEL L L R DHEROHEEE
AIRELTND, ZHICINITE, EEOBENRT Y VBRRIIHE S L UE LTema,
WA DEIAEEOMERDIIIART Y o054 s LAIR Y Y HmIcEE 7T 5,

TV o34 Py(N) = (N) exp(—T) (1)

Y oA AP(N)—OJ) (1+8 T<”WmI]1+ﬁ% (2)

22T, NITEEBEDOERES, i%%mﬁIw%Eﬁ, 1T TH D,
F72, T FEUNICWTIOERICEBE L, Vo L EoOEEREEICREDLN DR

P, (D) IFRATEIND,
KT 434 2 B, (D) =1-exp[-vR(Vo)T | (3)

AU Yo 2 P, (D) =1-[1+ BRV)T]"” )

Z 2T, RVo)IE, BEIRER LT 2MEMD, HDH—o0®mEICHEBL, EERSR
N Vo LALLM DHERTH D,

2. RT7IoRHmER)NYRH

KTV mEElE, BDHBRNT X LR Z DAL, 5 TORERNNEN

PABE DR E 5.2, D ORAENRRIIIC —FRICHER T 2815 2 R 4T

TITHY, LLFDO XD 2 EIZESNT NS,

O FGUIREHE - B OV G TH 7 X DA T D

@ Lz BAVIERER - ZEE OXBEINT, FRORBAEIIMOEEDXMEITK L THANLT
H D

@ MWUNXRIAt BT A ERIEMBITAL ITHEIT S, At ORICESN 2 B E
AT HRERIIBHETX S

RT Y UACHE D B & L CiE, B ESIER, KEAEORNRME, KM
B, I FOIRERINEBEL B D, BT Y UMD EHEIZE L, Bl
HWENDHEEOFIIE, TONBINEEN AN TODIHLEL H D,

RNU YO, DHEEMENR R D XD RBBA~OEEENFEL, BBRRKRENG

i”ﬁ@ﬁ%ﬁ\ﬁ%%%t«ﬁéo@ﬁ IR T Y I3 < . Thom (1963)
i, KEFEHE G L LEEEERERO I ZITV, RT Y BN ERE & Tl 5
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GaEnbH e afEfT oL b, R XYM LrBEEMENENZ EZR LT,
Flo, KR LERFPEEERTIE, BEEhEs (G BEEE) BLUK EEEOWT
T LTH, R VYOMOEEENEH N & Z2R LT,

WY XYoL, EIROWAT, 25 8aEA2 ST CER A D CEME R & O
HALIER SN TEY, HAEENE I >T2HAIC, T X - THEBICHEHEN
DT RDBLG (VMR BBEINTWD, EEDLGA T, A HE
W XV EENBELLGS, FKEZSENICEBOEEN AT S (tornado
outbreak & M:ZiL5) R HE 2 HD (Wen and Chu, 1973),

3. FEZFF/M o Rl
KOTESE, RT Y oo e R ¥ omickEo &N F— Fa ERICHEA
T5E, MEAEIZLAEEVRALNRY, UTTIE, TOHBIZOWTERT S,

HDH—OOERICHEBL, EHEEEN Vo LLELRD X ) tliEsE2% T HME%
R(Vo) &5 &, ZOLD REEHELZ T RVERIIRATERIND,
(BB 221 22O )= 1-R(V,) (5)
FIERIZ, NEOEBPFEAELTLL ZIL, WTNOBEBRIIK L THH#ELZIT RV iR
TR TEREND ORSIEERGE) .

(NIE 7% T % 5% e ViR ) = [1- R, 6)

(2, NEOEENBEAELZLE EIZ, WTFNP»OREEICLV#E (kK1 H, &N
[5]) 252 DHERITRAE 2D,

(NEOWTHH0EETHELZ T HHEE)=1-[1-RW)]" O

fE>T, 1AERMIC N BOBENRET SRS PN L35 L, TIUC kB HEERS
%,

{1=[1=RW] PN )
L%, RVo)mst+o/h g, ERZko X 51l c %,

L1=[1=RW)] [P(N) ~ R(F,)x N x P(N) (9)
ZIT, RoEPHERNTWD,

U—prrzl—Nwaa (10)

EARWEDOLA, RVoILER 103 LLFTHH5, KA0)DITPUIIEH I B\
JETHRL Y ST,

UboZ &nt, K(OLV, 1THEMICWTNNOEERIC L HELZIT DRI
K CELTE S,

e 2-3-2% 2-2



P, (D)~ f [R(V,)x N x P(N)] = R(Vo)i [N x P(N)]=v R(V,) (11)

N=1 N=1

G, #CEMERITEERERDOVENE v ORIIKE L, FEHERAET W, R0
CHEERIRTHY, R YHMERT Y UMl L oY — FORRIT BT 52 &
NEMETE D,

4 KTV UBERY Y REONF— FOEHR
3. T, HERRAOZBLETS D B E T L8, = 2 THR ) () 0IFHZ
Bk, RO R R 5.
KEBDPMN)E LTRT Y Az UE L,
Li=[1- R JPV) = POV [ 1= R)] PN

N _ N (12)
= PV = [1- RODI 2 exp) = PV - EZEED ey
bl taBETLHE, RQDORE LRI TOEY ThH,

faCD>=ji{PUV)—Qiifggiﬁ—expowo}

=1- exp(v —VR(V, )) exp(—v) (13)
=1-exp(—R(V,))

AL, BT Y B L oY — REHIio @) 2 E N5, 22T, ROBEFKRAZH
ANQAYIN

expx) = iz—n' (14)

-7, K@) (H2VFR13) 13, KUDEHWD L,
(ﬂRUbD+(ﬂRUb»2+“J 15)

Py, (D) =1-exp(—VR(Vy)) =1~ (1 AT 2!

LRI, RVo)B/NEWEEEIE, kATt 5,
B, (D)) =~ vR(V,) (16)

AU YoM OGE GRS, —&O 2HEEELHWS &, RATHEITE 5,
1%(D)=1—h+;nﬂgbﬂ”ﬂ=1—a+(i;}hﬂa®)+~9 an

~VR(V})
PLEDZ LG, BED X I —DDERIZKT DWWEMERDIEF I/ NS BRI
*FUTIE, FHREMRBITEER AR O VEIEICOMET L, BAEROHE SRR
I EAEBEURTHD Z LRG0 D,
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(5 & 8 3]
1km fOFIR TOEE N — iRz OV T

. RSP EBE LT — RO EE
@%%éﬁﬁ%@iﬁt@ IHDERF AT — VDR BH D Enn, ~NF— Rl R
SFEERTEE D70, UTO XD REMHTCHREEI T 1=, #HREICEHT /37 XA —
Z13FE 1.1 ITRT,

BRI ASL, ARSI CRAE L CEERFHIANICBE L-ERTH D
HiEEEL VT b

c PWEEKROWER SIX, TN TN1Ikm#ESHN O ER M OHERE S 2 HW5

- VRO FEERAENEIIAARGEDN L, BEBIREEMZAE 5 RS2
ERLKRD HNARWZ, HHA0-1kmD ¥ 7 A v hE S OFEMIZ FEA0- 1km 4 i
DOEERHAT B HEEZH NS

#£1.1 R AY— FEBREEICHNW D R T A —#

%%E%fﬂbiéﬁ T FHEH AR U] & FHBEHR B
(Ikm&TY)7) @ | m/s | m m JU~w[Uu~L]W~L

B 0-1km FHIE 441 28.5 128 632

- EERE 3.40 9.7 154 448

B 1-2km FEHE 1.90 29.4 197 766

- BERE 2.17 8.6 173 434

BE 2-3km Elztiiﬂ*_a‘% 1.98 28.1 174 684

- EER 158 8.8 180 366 - ,

B 32k EHfE 1.09 306 213 81| (RETHEESkmODEERA)

- EERE 0.79 86 216 310

B 4-5km F1{E 0.87 31.3 299 1029

- EEREE 0.99 9.0 247 132

%= - FHfE 8.99 28.0 100 632

5 0-1km BERE| 493 9.3 120 443

VL EDSMETHRIE Lio W — N2 W], ] Skm &GFHA TO N — Rl &
T 1.1 1R,

1.1 X9, FEimfER 105 12F Y7 5 Bl 23 i b R & <Ml &z oik, o
~1km #iPH TO 58.4m/s TH - 7=,

e 2-3-2% 3-1



# w2 B W

—— [E&O0-1km [E1-2km

—— [E4-5km —— H0-1km

— FE2-3km

—— BE£5km

BEERZE [m/s]
70 80 90

30 40 50 60

#E3-4km

100 110

1.E-03

1.E-04 |

/)

/)
y -

1.E-05 NS

1.E-06 \\

1.E-07 \\\\\
1.E-08 \\ \

1.1 1km #iH4E O NNV — Rgh#R & = 5km &iFHO NV — K ih#R

#£1.2 FHEBEMESR105IT6 S L7 s maE

H 7 — 2 5 5 JB 5 [m/s]
[20-1km 55.2
f21-2km 48.7
f22-3km 47.2
23-4km 46.4
f24-5km 471
##0-1km 58.4
(535) A% O£ &= 5km 58.3
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HEZ 2R 0~1km, 1~2km, 2~3km, 3~4km, 4~5km, V& 0~1km &%
A - A F 1.3~1.8 [T,

# 1.3 BEfl 0-1km #PHOEAEFEA - EiEEL

BEERET Hhis FHAEH - EiBH INEF BEIT—IL 7~ B E
(BE0~1km) DifEt ) FO F1 F2 F3 | (BEE) | G =
B (L) | (BEOAER)
1961~ HARI N5 47 15 23 9 o] 12 0 59
2012/6 :Ifi’ﬂirs‘(ﬁ) 0.91 0.29 0.45 0.17 - 0.23 - 1.15
(51.54R) RERE () 1.51 113 o061 043] - 071 - 1.90
CV(£) 1.65 3.89 1.37 2.47 - 3.03 - 1.66
1991~ HARI N5 28 15 12 1 o] 11 0 39
2012/6 T {E () 1.30 0.70 0.56 0.05 - 0.51 - 1.81
(21.54F) RERE () 203] 169] 060| o022f - 102 - 2.63
EJqCI:%/ |7(~1 f)ﬁ 1.56 243 1.08 4.64 - 2.00 - 1.45
- BN 17 14 3 0 o] 6 0 23
gg?z /6 T {E () 3.09 255 0.55 - - 1.09 - 418
(5.54F8) RERE () 363] 281 088| - - 77| - 4.70
CV () 1.17 1.11 1.62 - - 1.62 - 1.12
- HARI N5 227 132 29 9 0 57 0 227
51 5405 ii’ﬁiﬁ(ﬁ) 437 2.55 0.56 017 - 1.09 - 437
(B F a2 FERE (F) 340| 281 060| 043]| - 7] - 3.40
CV (4F) 0.78 1.11 1.08 247 - 1.62 - 0.78
- HARI N5 227 189 29 9 0 0 0 227
5154 T {E () 4.41 3.67 0.56 0.17 - - - 4.41
SEEfE] — = - -
(oEH) FERE (F) 340| 332) 060| 043 - - - 340
CV (4F) 0.77 0.91 1.07 2.47 - - - 0.77
< 1.4 [ 1-2km #EPH O AR E - HIEEL
BEARET Hhis FHEH - EiBH INEF BEIT—IL 7~ B E
(B 1-2 km) DifEt 8 FO F1 F2 F3 | (EE) | BE) | (&
B #wLE) | (ETARHA)
1961~ HARI N5 29 9 17 3 o] 1 0 30
2012/6 ;Fi’Jirs‘ (%) 0.56 0.17 0.33 0.06 - 0.02 - 0.58
(51.54F8) RERE () 113 o076 059] 024] - 014] - 113
CV(£) 2.01 437 1.78 4.06 - 7.18 - 1.94
1991~ HARI N5 18 9 8 1 o] 0 0 18
2012/6 T {E () 0.84 0.42 0.37 0.05 - - - 0.84
(21.54R) RERE () 158 115 059] 022 - - - 1.58
CV(£) 1.89 2.76 1.58 4.64 - - - 1.89
2007~ HARI N5 12 8 4 0 o] 0 0 12
2012/6 T {E () 2.18 1.45 0.73 - - - - 2.18
(5.54 ) RERE () 284] 208| 086 - - - - 2.84
CV (%) 1.30 1.43 1.19 - - - - 1.30
- HAR N5 98 75 20 3 0 0 0 98
51 54 T {E () 1.88 1.45 0.37 0.06 - - - 1.88
. B — = -
I FERE (F) 217] 208| 059| 024] - - - 217
CV () 1.15 1.43 1.58 4.06 - - - 1.15
- HARI N5 98 75 20 3 0 0 0 98
5154808 ) {E () 1.90 1.46 0.39 0.06 - - - 1.90
. B — = -
(2EH) FERE (F) 217] 208) 059| o024f - - - 217
CV (4) 1.15 1.43 1.58 4.06 - - - 1.15
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# 1.5 [l 2-3km #FHOEERFEA - wiRK

BEARET Hhis REY-BBY INEE BEIT—IL 7~ B E
(BE 2-3 km) 285 ) FO Fi F2 s el | ¢ab) | (BT
HARI N5 25 10 13 2 o] 0 0 25
;g?;/“é i {E () 0.49 0.19 0.25 0.04 - - - 0.49
(51.5%EF8) SERE () 1.00 0.66 0.56 020 - - - 1.00
CV(£) 2.07 341 2.21 5.02 - - - 2.07
HARI N5 16 10 6 0 o] 0 0 16
;g?;/“é T 118 (4F) 074| o047| o028| - - - - 074
(21.5%EF8) SERE () 1.37 0.97 056 | - - - - 1.37
CV(£F) 1.84 2.09 2.00 - - - - 1.84
HARI N5 12 9 3 0 o] 0 0 12
23%76 T 118 (4F) 2.18 164| o055| - - = - 218
(5.5%F) RERE () 222] 146) 088 - - - - 2.22
CV (%) 1.02 0.89 1.62 - - - - 1.02
- HE R 102 85 15 2 0 0 0 102
51*’;3%3 T {E () 1.95 1.64 0.28 0.04 - - - 1.95
(B L2 %) FERE (F) 158 146 056] 020| - - - 1.58
CV (%) 0.81 0.89 2.00 5.02 - - - 0.81
- HE B 102 85 15 2 0 0 0 102
51*’51#.1 T {E () 1.98 1.65 0.29 0.04 - - - 1.98
(@gg) FERE (F) 158] 146 056 020| - - - 1.58
CV (4) 0.81 0.89 2.00 5.02 - - - 0.81

7% 1.6 [ 3-4km #iPH O - IR

BEARET Hhis REY-BEBY INEF BEIT—IL 7~ B E
(BE 3-4 km) 285 ) FO Fi F2 3 el | ¢ab) | (BT
HARI N5 20 4 15 1 o] 0 0 20
;g?;/“é i {E () 0.39 0.08 0.29 0.02 - - - 0.39
(51.5%EF8) SERE (5) 0.66 0.27 0.57 014 - - - 0.66
CV(£) 1.71 3.48 1.97 7.18 - - - 1.71
HARI N5 11 4 7 0 o] 0 0 11
;g?;/“é T 118 (4F) 0.51 019| 033] - - - - 051
(21.5%EF8) SEREE () 0.75 0.40 0.57 - - - - 0.75
CV(£) 1.46 215 1.77 - - - - 1.46
HARI N5 7 4 3 0 ol 0 0 7
23%76 T 118 (4F) 1271 073 o055 - - = = 127
(5.5%F) RERE () 104 055 o088 - - - - 1.04
CV (%) 0.82 0.75 1.62 - - - - 0.82
- HE R 56 38 17 1 0 0 0 56
51*’;3%3 T {E () 1.07 0.73 0.33 0.02 - - - 1.07
(Bt 25 %) B fRE () 079 o055] 057| o014| - - - 079
CV (%) 0.74 0.75 1.77 7.18 - - - 0.74
- HE R 56 38 17 1 0 0 0 56
51*’51#.1 ) {E () 1.09 0.74 0.33 0.02 - - - 1.09
(e FERE (F) 079] 055| 057| o014f - - - 079
CV(4F) 0.74 0.75 1.77 7.18 - - - 0.74
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#* 1.7 PEl 4-5km HEPHOEAEFEA - @B

EARE M REY-BBY INEE BEIT—)L 1 B oy
(BE 4-5 km) D#fEt i FO Fi F2 F3 | @t [ cet) | @A)
HARR 3R 15 2 12 1 o] 1 0 16
;g?;/“é EHIE (F) 0.29 0.04 0.23 0.02 - 0.02 - 0.31
(51.54F8) SHERE () 064 020 o062 014] - 014 - 0.65
CV (%) 2.20 502 2.65 7.18 - 7.18 - 2.08
HARE R # 5 8 2 6 0 o] 1 0 9
;g?;/“é FEHE (F) 0.37 0.09 0.28 - - 0.05 - 0.42
(21.54F) SHRE () 074 030] 071 - - 022 - 0.74
CV (%) 1.98 3.20 2.55 - - 4.64 - 1.78
AR 3R 6 2 4 0 o] 1 0 7
23%76 THfE (F) 109 036] o073 - - 018 - 127
(5.54ER) SHERE () 116 | 055 128 - - 043 - 1.04
CV (%) 1.06 1.50 1.76 - - 2.37 - 0.82
- HAR N Fa 3 45 19 15 1 0 10 0 45
5150 FEHE (F) 0.84 0.36 0.28 0.02 - 0.18 - 0.84
(&%) FERE (F) 099| 055)| o071| o014f - 043] - 0.99
CV (%) 1.18 1.50 255 7.18 - 2.37 - 1.18
e BRI MR 45 29 15 1 0 0 0 45
51?’5%%5 FHME (F) 0.87 0.56 0.29 0.02 - - - 0.87
(o) FERE (F) 099| 069 o071 014 - - - 0.99
CV (£F) 1.18 1.27 2.55 7.18 - - - 1.18

1.8 Ml 0-1km #PHO B EFEAE - WL

BEARE M REY-BEBY INEF BEAT—)L 1 B oy
(7 0-1 km) 2L ) FO F1 F2 F3 | L) [ ¢BL) | (BEFEA)
AR 3R 25 8 12 5 o] 9 38 72
;g?;/“é EHIE (F) 0.49 0.16 0.23 0.10 - 0.17 0.74 1.40
(51.5%EF8) SHERE () 090 075]| 043 030 - 062 252 3.35
CV (%) 1.86 4.86 1.83 3.08 - 355 3.41 2.40
HARE R # 3 15 8 6 1 o] 8 38 61
;g?;/“é FEHE (F) 0.70 0.37 0.28 0.05 - 0.37 1.77 2.84
(21.5%EF8) SHERE () 1.23 15| 046 022] - 091 3.71 4.86
CV (%) 1.76 3.09 1.65 4.64 - 245 2.10 1.71
AR 3R 9 8 1 0 o] 5 34 48
23%76 FEHE (F) 1.64 1.45 0.18 - - 0.91 6.18 8.73
(5.54ER) SHERE () 219 208 043 - - 169 | 579 7.50
CV (%) 1.34 143 2.37 - - 1.86 0.94 0.86
- HAR N Fa 3 142 75 15 5 0 47 319 461
5150 FEHE (F) 2.74 1.45 0.28 0.10 - 0.91 6.18 8.92
I FERE (F) 273| 208| o046]| 030]| - 169] 579 6.40
CV (%) 1.00 143 1.65 3.08 - 1.86 0.94 0.72
i HRRRE 463 397 49 17 0 0 0 463
51?’5%%5 FHE (F) 8.99 7.71 0.95 0.33 - - - 8.99
(o) FERE (F) 493| 483| 08| 054| - - - 493
CV (£F) 0.55 0.63 0.92 1.71 - - - 0.55
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2. 1km OB TEENY — F&2 KD 5 EOME

RSB ERT OB BT A N (LLF, A F) ’C;’E UTOE DIz~ 510
TWo,

v BEERRDN B B K& OV 2 4 Skm OFPH 2 H 2217 8 AR U 2 5% OE

)
v ERoSGE, D<K L IkmEiH I S ICEBOERAEROMERES M EEE L,
FDHIHLOD Ve Wb RKEREHE L CRESNDMERGAZRFTTHWS Z

w

v\ B KRR DOMERE B3 AT DRREIC Tz - T, EEHREMIE A 1Tkm #ilH
T LX) > TENENDOFHDMHERD M EHEL, DI HD Ve 23 b
REREE L TRESNDOMERSMERTET 5%, BETLHI L

F£72, 2013 4F 10 A &7z INES @ [R5 EFT O AT A4 M ()
RO 121, LD S itk ndd %,

v RAEK] T2 BEERE OB D, TN OEE OIS L IR
D 2 WAEEMTHED, BERPIEEOM b L= ki 258132 ToOHMs
fEHIR CTEBNRAE LT 5,

v o [EERE - E - BE - BRI ERSAMAIE, T2 HMROBLEND
AR mfﬁﬁﬁéo@%@%éﬂﬁ&@@ﬂﬁm@%&dﬂﬁ%
ThHhoTh, TD 2 HEBSERNEEMRFHEZEE®T2H 5V 88T
BalE, mAERFHIRKICET S DTS,

ZDED A RROMIRDOE 2 FI2EES X, ARG (=5km &) % @&
LHEBEORERICH T M AT TIERLS, 1.CTIE 1km HoEMEEKICOWNTH
I AR T L CEHMEEZ T T B,

WIEE A AL R4 071550, 1km B OBMEE TP — RE2KD 5E 2 712
MREARZ, 22 TlE, BLFD 3 >OEENLZORMBESEZERT 5,

1. Wen and Chu &7 /L OHEZMEE & DAL

2. FAH L EERE O R
3. BET—HX—RADE
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2.1 Wen and Chu ETI/LDYERIEZE
Wen and Chu OfEEGHIY7/2ET NV TIL, EEE Do OMEMEWIZK LT, 1 20O%E
EBORGED Vo Ll | & 72 B 1S DAV OHIFHE E[DANV)] IZULFTRINS,

00 00 00

EﬂM@bﬂ:IIIWT%)LﬂVnmUddeﬂ

007,
270 © 2o oo
+ Dy IIIZ fV,l,a)dVdldo + D, I IIW(VO)f(V,W,a) dVdwda (1)
0 0%, 007,
Do) [ £y

Vo

ZIZT, Vw, ald, FNENEEORKEAE, E ESBIOBEBTRTHD,
F7-, f&y,20F x,y,2 ORIFFESEE A, WVOIXIE S ROMEETH D,
KB TEEEIS L % 0~oE THEALTVDLZ EnLa05 L 912, Wen
and Chu ®E7 /LT, AN —FRREE T A —% (FIFERE AN # RO
FRICISWVEIRAZE L T\ 5, 7272 L, MBERENIEF IR IE T 5RITEHE T
Bz, MRRIZIAWVEER D 2 WITRKOE S OEELSE 2 208 T80, LavL,
ERICHEBLE 2 DEEOESOHPENTIIG OB a2 R L T MNERD D,
WD 1km HOEMHIXE) > THEE /T A —F 2RO —REHET L&
1%, ED/RT A —Z RO - WO 5 I SWEIF TRV TWA Z LA BE LT
WBHZ LT B,

EARRE SOFHMEIE, JEHEE IS, NP FOFMICR b KEREEEEZ D120,
FEFTHNHPH TR S8BT A — X BEAT 2 FIEER K E N,

2.2 REPELBEBHOMBRZR

R ORI 2 R IC KB - 72X 2.1 O & 5 At 248 L, O TRALEE
SLOEEROBEEE 2D, ThEhOHM (0 =0EDHn MWEHREZEE) 134
ROFIRI AT, 0=90 EDJm (Ko k&) & xifl) ~BEdoMERiE—HTh
L ERE LTSS, < i m~OBEERE /L IOV TR LERERZK 2.2 1IT5RT,
BEEE S 1.6km B2 (0 +5km CO®BER S EHE GEIF—4)) Thhid,
WA D 1km DL EBEN 7235 ATIC BT 2 M1 0.5 B2, 0.5km B 75T 2]
ETHOMRIT08ELHDH, K21 ITEEBT RN LEHNT kL LHETH
0%, 0 =90 EOHMIZBE FMAES LWL, BilmERITEICELS b, £
EXMZELS TUIT21FE, BEIEEORWERIZE, AT OFRARE ORI
B0, Y — REXLELD EIZEBKIZEHIT 2 2 & 2272085,
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X 2.1 EZEDIRE L BEIOME X

— P(x/L)

1.0
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1
0.0

Mmoo A TRE#OV |

0.0 0.1 0.2 0.2 0.4 0.5 0.6 0.7 08 0.9 1.0
BERE XL

X 2.2 ARIREEI T O RSO EiEE

2.3 BET—AIR—XNDE

bEpEEs Ok ECTRAEL, TO% ERRLZER) OBEA, TORAEGFTOMEE « %
FEIERE E AR A NS <, RS S L <IImEORAERMS (EL) N5 —F_—
ACFRENTWDE LD EEZBND, AL, EREEHEDOL L, RYDRANE (H
b)) BRETAZEITEELY, 2oL RERICEAL T, WEND 1km NOWE
RPCRAELEZLDETDHE LB, EEBOEENNTA—F(FAFr—1  HERX,
PENE) ZfEFTICHV TV A,

—J7, WREE 1km GOEMER TR 25618, F4 - HBGEITOMRE - &%
JEEW SEMAN oA L EBEB L OEMNOEERES (87 A POEX)
RN D 2 LD, RREEREEORKRE - BRERFHRIL, 2 05E, WHlEfEL v
2WNTe, IO F A7 — L ROm BRI 0> T T, illoe 7 A FoES %
Pl 5 2 EMTE AR,

—J7, KE (EEET) OERX, HE - - REFERPOEITA L FNOEIZRDS

UV 2 i L2 R B DT D2 DONIE LW, R ERENMEEL L TWD,
R TOREBN LR E B F XD,
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ZEITRETH D, MIZF A7 —LRMEREDNRT A —=ZIIRHATH S, BIZ, H
LR S Lt%é ﬁﬁu%@ﬁgﬁgﬁ%*@tﬁﬁﬁék,@LT@%@
WEHNORDTEEES LITENICR 27 —2Th D,

F7z, ELEESEOHEREFEHROBEIZONTY, BLEEEDLS, FOEEITE
1B EIEFIT/NSVD, W EFEBROLGEIZIZE1I0~E30 PRREO L ONE L, EEIC
FoTiEE1 s bH 5, KT, WHEICRNITR 51T ERRERPITRE <
720, A Bkm TILE2~E£3 ORI LS eT — & 07 < 7,

2. 4 REY-FAREEZESM - \Y—FOBER
EAO RN AER v, FREREE SN {(x,y,2), BLOEENAF—F (1 4[H
ICWT IO FERIZ LD VO BLEDOHE % 51T 283 Pyvo(D)) OBIFRIZ OV THEEE S
Do HBRONY— K PyoD)IE, #EBEOEFEFEA v EIROBRICH S,

E[DA(V))]

PVO(D)zVR(VO)=VA— (2)
0

B, #wEOYA, NF— FIEEYRAEE v, EIDANVQNZHAEI L, &7
DA Ao lZR BT 5,
mmﬁmﬁwﬁmAmnﬂomﬁék@,wﬂdm#ﬁkﬁék)vﬁymﬁﬁ
2R BIRWRY ) RER AP —RFE 525,

PeEmEMAHE Bl ] 1%, EREGE, EE, ERIBIOBEITRREREN
MRS LET S &, IR THEEITE %,
E[DAW)|~ (1 - F(vy)) x [v_v7+ Dy [ +wDg +(7Dy> /4)] (3)
e, #eEmEAmEE, BeEo@mfEs (1-FVo) Il 5, 7=, EX0H
1H, F2HOFLHENRKEVOT, FHEER S TITHIZIFH®AT 5,
lkm EOBMOLE, HEES1E2E2ETRS L, @ LBET D L) EFITK
NP —=RERD,

[ Rl 2R L oA f(x,y, 21, BT A—H N xyz L7725 —DODEED HBIMESR
ZRLTWVWD, -5 T, NEOEENH>T-GE, TNHLDOEED/NT A —ZDHE]
#E (N R ﬂﬁé%A)@ﬁﬁﬁ4 MBS A, 8% N I3 EEY 2@ U T
A#~‘ IRBrEnD (K@),

AAROEE, hE TEEORAL (G B 1320V, ERMIZIZF 27—
NDOINSTR S DONIEI T S, —J7, WEEES (B 2 XM 4~5km) TIEFsAEI
DIRNDS, FARIEIC F A — VO REREEDLENPREV, L, FA7—1O
KEREHRIIIDFEANPOBE L T 2720, BiEELEBE LY — NI PHEME
WL D 2 Db D,
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2. 5 F&H

1km HEOEM T — RE2RD D Z L1k, Wen and Chu OEFET L HBMEE L
TWARMEEE LTV, £72, Wen and Chu OET /L%, —ODEEDHE
ek ([FIRFMEREE AR 12O LD TH Y, EHE T A —X |25 Ul @iy
PRI R SN TWD, §E- T, WmMzaRwAERE A3 2 &1F, BAERZEBEIZFF
45z &Licn s,

EMoXEZ2E BT SI1EE, HEVIEERE SAELS 2R 51EL, @ik
BaZE LT REROEE LIRS D LS5 MEHEL AL TCWD, wlEiE, EF
RIREETIT—EMEIZR D Z e n, BOY—WE2HERT HI-OIEHTXETHD,
AR ERR LTI 570,

W FRER O - BREETH A2 IR, 1km XN AT LEEZREER 75 2 &1
WEtTH 2D, —F5 T, T4, M LEEPERZ BN - BRI T2 a2EX 5 L,
TORBIIZBE T RELE 2D, BKEST 2 OEEZMZET 5 L, 1 5km
FEEOHPHN TOWE LEEORAEREZZ[E LoD, W L& O % e i o frE
TRAT2FEETIZYU 2O THDLEEX D, £1o, WIS E5km O#FPHIL,
F2 7 7 ADEEESOVHIHELENESL X (CEYE 2.967Tkm, FEHE(FZE 3.205km)
Z#EELTH, Wen and Chu OEF/LOHEMAEHFHANICH H L E X 5,
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[2E &k} 4]
ST A — 2R 0-1km O H1EIZHOWT

1. 1T ®IZ

W OB AENMBEIIRHZGANEL, 7 AV FPREPKBER I KD LA
728, W 0-1km Ot& 27 A 2 Mg S OFHIIZFEMA 0-1km Mt OfEZR E2HT 55
12 TR L 7=,

2. WE 0-1km EMCTHOE®Z A FEEDRIE

WEHI0-1km OE 7 A > N E S, AR & L L TV 5 B3 2 FEM] 0-1km
EftcoOETRATLIONEGHENTHDL EE 2 HN5 (CASE 2-6B~6D),

—J, X 2.1 O EEEEOBAEMBENOHELZIND LI, BEHE 0-1km Eitot
A PESIFENFHME SN TW D AR H D, £ 2T, FAENME R H 5T
MR 720 ERERERIC OV T, T ORENE ZEFERICE THMEL, Bl 0-1km
D7 A MRS (R 2.1 OLWmOMBI) ZRSFIICEFHME L (CASE 3-1), itk
FHD T 0-1km O~ — RZ&FEL L 7= (CASE 3-2),

LREEROLA, W ORAN BT TIX2 0, 2T EREER AR 0-1km
Rt @i L 7e b Sk A A E L, BENREE 2 1km £ THMELIZGE
DETZ AV NREEIBBEBOLEDITRD, WHNBAENEDN B H LREEEILE OFRAEN
BErEE L, BANBAEMEDN S H5E O 1km ZRAEME S LIEGEZ, 4
FERA MY, B AV FESOREEIToT (3.1 0O2BMEB]R),

& Google Earth s 20 Lo ]
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Figure 7: Sample velocity vectors 10 m above
the surface (blue) and on a selected vertical plane
(white) for a tornado heading upslope (moving right
to left); vectors are given in a reference frame with
the ground at rest. The red line represents the mean
vortex core position at the time. The simulation case
is that of fig. 4.
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