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PS-3 < BT
- DR J24 X X X
A 24 X X X
- BHPART BHPART X X X
77 v RaHll - A RE - Ji %kF%fhﬁ»ﬂ % (RWM&Eie)
(2R ZBR<) 4 C/B X X X
77 v MBI RE HBhARA T — iR X X X
B S
RIS EIARR (MS-1BIi#LEISM) T/B X X X
c B IR HUK R, 2 — i MK R
- BOKHRTR KR
ey ZE AN DR 1 T FVA T O ) | - R RB N X N
L AE
T I JIRE O (L RRRE - R AR R R/B X X X
- KA ER T/B X X X
4R ) A O kR FIbgRE < A LT (A L SREkEE) R/B X X X
B —E L NA SRS T/B X X X
) ER omiilse - JEF IR EM A B R
(FEBRA V7 NV v THHE) R/B X X X
« MR S Pl A
LA HIR OHifGHERE + AR K %
« BRI R/B X
JETAR R EIR 0 PR B i S A T OREFIEE Rw/B X
R EEE R OF L ORI
mﬁﬂimh R/B «
MS-3 i RN X x
« SR B T R B R IT S T BB X X
R ey - -
So i R
< HAR 203
a2 X X X
— KA B
O B Ty IR
b, KGBLINEEE X X X
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fi g R 2.1

AR BIHTIC S & D < EBRETHUIROREIZ OV T

1. [XLC®IZ

— R, REHBOKTITEDIENY OZ ik KERr—)v ) LIHER, FHar<eE S
X TR A —v ) EPEEN D, K LIXEN & 2 OB ESORZEMA 77— L OBRRER L
b THD, Hr OEEOHFZEM A —/UE 1 km« 10 SFRETH Y, JEiE - kL (=
TNl A—s8—F k) T5HE 10~100 km « FEFR~FHEREICEF TRE L 25,
FRUTKI L, ®EBORFZERA 7 — 3855 - 100 m BRETH 5,

HBOBEAN = AL EBEZDLHE, WEMAS—VOBERENEETHD (K 2), &
HDREBIGIE, ATr—VOXV/NSRBREZNGULTEY, EEOYH, E&E0OR}FEN
DRI A A — P~ E A — FVBE (A4 27 v 20—V LTI 5 (Orlanski
1975) ; ¥ 2 TiX “MISOCYCLONE “ EEHiShTW5) OBETHL DI L, ®mEx sl
TEITHLLEOHILETHLIBEOR T — V3T A — br~¥+F v X — LB
(A 27— LIRS, K2 TIE “MESOCYCLONE” & i#ishTwn3d) Thd, B,
REE, AIEOWDLD LB, EFX R A — M~ TF 1 A — MUVHEE GREBLA
=V EFRER S, K2 TiX 7 MASOCYCLONE”  Lit#i&hCTWn5) & LT#fbhb, £7-
EARNEIZITR VAL (K 2 TiEL “Suction Vortex” &fai I TV 5) LEEEIN S X
WZHRVRDTER SN D Z L b b D,

nefeL

BN

=i e

PP AT
[ af=mp i
|
% ]
i
_Re
|
L 4 15 |

L

X 1 %me%@% ﬁ%@ﬂ
24— (KREF 2001)

X 2 ®EERIEAERFOIEOD L EEE
(Fujita 1981)
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ZDEHE, BEOBAEIZZEFIERAT—NOBERNNIEL, BIRDAT—IVOBL
SPMHAERA LTS, #EOIEABEE L O MUl M 1 I DO RFZE A 7 —/V T
T AMENDH D, [BEFHCBITLHRE LT, BT —YORNHEE I 2L —V =
/&m@7+ PIPRIIFA T O RT—NVOBROBRPHEL <, RMBRADI=ALLH

ERBEN TN D, —F, RBIGOBRTIE, SESE XY —rTEENBELTH
5:&ﬁb#ofﬁmfﬂ$@%f BEMEE SO AENHER SN TR &0, H
BT U TR ORIG DR R DFEOHIRERPGE LTS, LL, #lxIE, &l
BRE IR D F3 SN EEITIAE L TV D (1990 5% #E A< 2006 L A M EAE) 25, 7
WHFRBEIIENEZ CHEE L S 5728, HOHIRICBW TR EmENRAE LW L&
#ﬁ%@ ISR 72T TR O L,

BRETHET A K (R BHIZEES 2013) T, %ﬁ%%ﬂkvm D% EDERICIE
kaﬁﬁmaﬁfi&<a%ﬁﬁﬁﬁm BT 58k E A2 S RT 255100, OV
RARBLA SRR T D MERH D LI TV D, RBIAF—LOR %%@\ﬁF%®AT
IETZFOBAICHZ OGNV D EBZ LI, AVAT—ILHDLIWNE~YA 7 B8R Tr—/LDK
G5 DRFE D B HUIBMEDS B o 2B, 36 X OREEMRFTHUSN OFLekE S L TV, Z230E
TELIRIEZ LV RRNFNCHLNCT D ENRETH DL, 7272L, Edo X )i,
~A 7 v A =)L TOFmIImRO THEETH D,

ZIT, XA A —VTRAETLEEBZRZOET K5 (LT, REREFES)
ELT, BEOKFEAT—IZHINT HA Y A= ORESEZx% L L, F3 S E
DEEOFRAEICH L BRIELE AR T 2HE IO W TZE O M OF A2 BEd 5, DU,
92 BiCIEEBORAERA I = AL OWTHHEICfith, EERRERELZ#RT 5 L THE
BRI OWTIRR S, 3 3 HiCix, BAERREGOMBIEL L UEH STV 522 mBHE
ROV, ARErCHW D ZZRBERAOME A2 RS, & 4 HiTlE, [KEETNE
AWTBHEREEORME Y I 2 L— a3 U &2ITV, [REOREBEE B O R %%
mﬁéo_®%%%kk_,%5m ZRBWTIEE 50 FEHOKRE T T — & 2 VT, Z2JE
BRI DO HUIR ML Z DOWToH T L, F3 BIELL ORI AEZBLR & L 7= ki o F g
DNWTERET D, %6mfi%@£ﬁ%if&%ﬁw \ZCHAE LTz F3 B OFFERME, B X
OB ETHUEGER 6 2 I Iz >N Tk %,

2. EBOIAERAT =X LITONT

BEOREAT = RDI ORISR EEZ 2B TWD (B8 2007), —ol%, &
HIf) 72 B! (Wakimoto and Wilson 1989), & 9 — DI A — S—k/LLIETIN D, Mk L,
INORE oS 2 A B RREELE  (Browning 1964) (IZHE9 DO TH 5, JHHATHRIZLE
IHDIE, K 3 IRT LI, RBIRCH - TRAZHAEL, EO—ERROIHIZHES E
AMCE>THED EFon, WENGISMITINTMPARED Z LI K> TEENFAET
% (Lee and Wilhelmson 1997), FRWERIZZOLARVWVEMMRA LA EENTEY, L

L I R O RS B DU T VRS X BEIR - W, AR - Bl Az a e
fifi g 2-1-2



ERIZIZZ DX A THRE0,

—J7, A== LEHEIGE, R]TEOHE ST (AM2S LT Tz 552 L0 4
C5) IZffo TMENBR SN, TN EFRICE > THFr A— ML EZEETRDS LR
LEAYYA v EMHINSERERNE Y ORE R\ TE, 2O FMICHEENTEETD

(Klemp and Wilhelmson 1978), #RE.I TIZ LW A — X—B )LINTIEREKBI O T (F
Fediit) & BRI BRSNS (K 4), ERZRFEELEITR RS 2 MICH 2,
EWNTRAELEZ F2 B EO@ERICHL, A==t LlHd 0 EI=F=27 (3=) X
—N—RAPFE LT 2 & 2B - AT L7 b5 5T 2 (Suzuki et al. 2000,
Mashiko et al. 2009 4%),

REFENBET D IFEA N =X LTONTUE, KEUTICER L=ln ERRIC &0 5]
SHIEEND, HLWVEIA YA 7o optiEmn< O LRI EL Ts (Noda and
Niino 2010) %, IS >2H 50, L ORPRA D =X LNMIEL TV D & Bk S
nNTHY, L—FEHRET VEMEERIC X DEDITHONTNLONRBRTH 5,

JRDERIE ST & ERKIROFEDN (REREELZLIESEZT) A= —BADBEEIND
ROREGE L THEETHD, £I2TC, EYT & EARIMPSFKRIZFERIZAR TS 2
EERBLRE LT, ENRREAE (F3 HE) omEsEICET otz RErTs2 &3
Do

3 JRHERTHRIC A © WA OIS A B D 1A
(Em&oBn=0 XA RT)

FI1G.5 b: VERTICAL SECTION

4 A== VRERNOME (£ B, A : SEimG)
(ZERDOBEY TR AT 2 £T,)
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3. ZERBAEFEE

ZERBIEERIL N E THEZ S EEINTEY, JBTICBIT 2HEICBWTHEER
e PHICEEH S TWD (BT 2011 %), 22T, EPS RN ER S L
& LT SReH (Storm Relative Helicity : A h—ADBENE T2 ~NY T 0 —
Davies—Jones et al. 1990), CAPE (Convective Available Potential Energy : % i/ &
BT /¥ —; Moncrieff and Miller 1976) Z W5, 5 BIUOX6 ICFNFR, W
FEOREMSEZET, LT, SRel (FADRE LT (EEH M OEF - JAEZE) (ZfE-o
THRAT D RKDAKEMENREICRYIAENLES, CAPE FRRDRNLZELE S DIEE T
DD, EPRENIEZDOEENEmLS 2D, RATEOZESZ RS LT T wgmrE
FrIs K ONEIE I EVER & ok oD, 22BN B B RHR B IS L 72 BRICRRELE DR ET 2R 7
vyl LT CAPE 35T 5,

o VJ:E
> -'-'.'_.‘?
/\ 2 . L
Wp 7, KfFﬁEﬂ )
. iR 1 ", a).rlgl
| <
SN e e

5 SReH O HIMEA
(F2 KR EA R 280K, 0 AR OB E~DOEIC BT 2 #X)

EL frrmm- e PO LD - - -

TLARDAED
REEELIE <.

PR
0
)
ps)
m

LFC| .  BeNERE S~ 4 .

o | msroemse )

6 CAPE 0% HHEA
HHEHOEERXIIU T LB TH D,

SReH= | (V-C) - d (1)
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CAPE = Ef g%dz (2)

22T, X () O VIIKERESRY L, o IFERESTICHEI KFRETHY, C DA
h— A OBENEE L Bunkers et al. (2000) IZL7=2MR-> TRz, X (2) @ g 1 XESM
WEE, O XA b—AEHOMYENL, 6. (3D BRI O SIBILTH Y, dz 138
EHROEETH S, LFC 1A B EE & MEE, AiREL O ROKFEHFMORE, K
BB & 2 M N, HiEIZ X A 0EH EHSIC ko0, EREA ZOEmEE T L0 H
KTEL ETFbNnDE (4,.<0,° &720) BEHORENEITTERL, Vr&E EL (4, =
0., &725) \TETHETHILENKET D (K 6), 4ok, RAirslE, X Q) TRT X
IR TERE p ICHAT2ETHY, &DHZEKIILEWEAIICINEET] 1000 hPa IZRE L
L X OHKHRE TH D, KJIRITEEICL > TED LN, BAZE 2R T —E
(BrEGEER CITIRMIIRTE SN D) RYBLE TH H T, BRIHO BT 7o S, FIIFrE,
BIORLENAZERT 20V bND (A SR,

R
e:r(%]c" (R, C, RETEEEY )
COOESIH AR LG, L OEWZERHIFR EH LT (REETHY), H
AR T 9 ZAREREDRZ VL, KREREEHEORAEIZORN D, MENKAETD
FELEOTF T, KEKDBEAKRFIZEIL L TV 70, ZOBRIIET DO FEN
ERESNTHYIRMNAMEFEEND, BHEL TV DRSS TSR & BALTE LV,

X () ZRVTDND LT, SRel i, EMEEOEWIC L > THENIED S, Eiiz i
BB 3 km & LG, TOREBHENS 1 kn FTORKICL D~V VT 4 —ThHD
LW FEHE (Rasmussen 2003) 23528, 1 km mIFZELRCIEREEs S (BEESE) &
FELEROTH D720, et TlEZ < OERFT L FERICS kn &35, £/, FbHETFD
ZEEILOMEIZ L - T CAPE DEIZE DS, KD 500 m FEE 28 F TOVEM 7Y
BRFOZESI AL EiF7- & & D MLCAPE (Mean Layer CAPE) AL < WO D, Akicf
TIE, R BENC /2 528, #iFEND 500 m F28E T TR OARERZESIEHD E
F5, 20X L TRDBILZ CAPE L MUCAPE (Most Unstable CAPE) EIEEN S, K
KTBIZHRRH 0 ZD LETHIEPBET DGR E2ERT LI ENTEDL, ZOLH7R
B4, MLCAPE TIXRER KR E AR EIND Z L2 LV CAPE EMRIEFIT/NE L DI H
% (fHek B &),

AFEFFTIE, SReH & CAPE (2%, EHI &PREIL% SReH & CAPE DA TEH A -\ T2 4t
HAT -7, Davies (1993) % EHI HiH{IT MLCAPE % FIVN7=A%, AKREITld MUCAPE % AW C
UFDO X HICEHL ZHH LT,

EHI = SReH x CAPE (4)
160000
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4. ENTHEA L F3 &l JO R AW F2 #808fH I = L— 3 &
EAIAERFOK[EY, (AW - JJH, SR, [R5, KEKES) 2HERSEET VLY
fENT L, EOMTRERE b L ICERBEE R A BT 5, [KREET/LE LT WRF (Weather
Research and Forecasting) £/ (Skamarock et al. 2005) X—<3 > 3.2. 1 Z v 7i=,
WRF E7 /W%, [T - WHEBIGABEET VL LD THY, (FEEDOBIEDKFER
=TT D) A Yy Ar—)b KFEJFH 2 km ~ 20 km FRE) OKGHESHE &N T
233 a=74—FT AL LTHAMICRHASN TS (8 C2MR), ERHESMX
K 1ICRRT LBV THD, BATRMIEANC L 2 EMEMEEFMRITT — 4y b (BA
5 2013) CAEOSRMEERALTEBY, AT 4 v 7 EMEENDHIEE AW, KEA#E
FE 15 km AT L7 R Z2 © LIZAKRIEE 5 km OfFTHER 2152, 2Tk Y, Mo
KEZe [ 45 fRfE  (ECMWF-Interim : £9 70 km, ERA40 : % 250 km) O] - BEFUE T — & 7>
DREHIA v ¥ 2 ODREW AT TE 5, 728, 30 DR CHEREZ AL, YHORK
MK L — A g5 & B E T U TR ISR & TR B2 T 5 R oo i i ) &
DENRL, T HEMNMOFEEAMHERTHZ L2k, FEERICRKE RMEN RN
LERMER LT, [RETOEBEDZERT —H X—ATlL, 1988 ELIEOFEHFNx L TITR
Rz, L—FEBgbLBE I TS, 1988 FLAEOFEHIZ OV TIX WRF £ T /LIS
K DIRITRE R OB OIEE L — Z g & KKK S Lz, 1987 AELLRTO RISV Tl
F3 BRI OWTII RGN BHIM Uiz, BARRIC, FAEREZ)NG £1 RIS EE
FEAE AR @R D 2 & Ay o fIkr AR e L L7,

F1 WRF =50ty N7 v FOME

KEHY v REE 15 km (FR$EI), 5 km (FHEiH)
SREE 35

B R R 90 (FRFEE), 30%) (FFEE)
ETILLIHRE 50 hPa

- BRET—2 ECMWF-Interim (19894 ~), ERA40(~1988%F)
RRTAVY 24—R/\vHE
BEXNRAF—L Kain—Fritsch (Ji$8i5 D #)
EWYEI T —LA Morrison 2—-moment (TE$E1E)
EhEZT—LA 2-D Smagorinsky (@ %815)
BREXX—L YSU (i f8iE)

HMEERAX—L Noah LSM (ii$E15)
BERF—L4 (KR RRTM (/i fEigh)

SR F—L4A (ER) Dudhia (i1 pE15)

SRR RGN, F210RTEBY, WEICHA L F3 ®E& (1987 LR F2-F3 #&
1EBR <), 1988 4ELIRRIC H AR TR L2 FI-F2, F2 s & L7z (F3 @& 5 i, F2-F3
AR 1 HEH, F2 ®RIT 3 FH, FI-F2 mEAE 1 6, 1987 FLARTIZIE A LIz &Iz
DOWTIE, (MM - BEAVET — 2 & U TEEA LT % ECMWF ERA40 D /K FEZE[R] 43 fifHE 78

e 2-1-6



#J 250 km EAHWZDIT, EEAAEIBRFZ SR A E TN EFRIC R TIRMET 2560 & 57
D) ZOEEFTIERIGRE LTWARY, 72771, F3 ®&ITx L T 1987 LI ORI L
THIT 21TV, HEBROBEUIE LB L TWD, 2B, SRHEEN L g
WZ & 2 BHRICERIN L 72BN R,

w2 it G OMEE
A DR =6 FAEh S FX4—I)L STERIR B SReH MaxCAPE
2012/05/06 12:35 |[BBIRHE] |RBEERT F3 2012/05/06 038 |270 2115
2006/11/07 13:23 [T |diBEMEZ TIAZREET |F3 2006/11/07 038 |714 813
1999/09/24 11:07 |BRIEH] |BAMELESH F3 1999/09/24 0385 (403 2459
1990/12/11 19:13 |EEH | FEESEST F3 1990/12/11 0985 (649 1201
1971/07/07 07:50 |BRIRH} [BEEFFS F3 1971/07/06 158 [337 1746
1990/02/19 15:15 |EIZH [EIRSEMGTH F2-F3 1990/02/19 03fF |745 373
1991/06/12 13:30 |BREH# |EWEAZES F2 1991/06/12 03FF [227 1358
1990/04/06 02:55 |FE(xH [H)IEPIVEER F2 1990/04/05 158 |484 889
1989/03/16 19:20 |FExH] [SBREH)IER F2 1989/03/16 09BF [329 430
1999/11/25 15:40 |FExHE] [FHR/\FFHET F1-F2 1999/11/25 038 |363 1222

7% 2 D SReH & fix K CAPE DI, FAEH S Z Fls& L2 « AL 100 km WU O
RKETHD, 22T, wmACAPE ZRDIZHH E HFIEILUTO LY Th D, EFliE
ICEVIBEL (EEEMEORILE) BNRET DL L, BEMORKIARLERRIDHEE NS
7o, EBIEAMS D CAPE XA TEL bR H 5, DFV, T —X
TIE, HLOFR (Ayia) TEEZMHEIBEILNFEEL TVDHRE, ZORKFRIZHT D
CAPE fEIZJEL D A v ¥ afEIZHA_ TN HIZZRY 9% (BETF 2011 %), ZiuE, CAPE fi
DRESE L THEHBEORELYZ EE&EMICHRFT 2BICRHELE 725, % 2T, Rasmussen and
Blanchard (1998) #&&\2, Kk skt LT, H E~500 m & & COFEHE A % & H
L, ZORMIZx U CE Rzt R & BN B O S8R 258 1), S84 o CAPE fiE
DEFKEZRDD I HICTRLEZ (M 7)), TOE, BEOFEEIEL 15 kn, HFlffE LTHF
IR & I = 45 FEEORIFHE & o7, T ORKENRRK CAPE I2H7-%, 2D Xk HIHE
ETHIEITEY, FELD CAPEEDO R E 2R Z2GMANYGEA » ¥ 2 B e A —/N—& LT[
Do TMATHI LEEBETXS,

2 5 81X WRF 5L TR S 172 1961 470 B 50 4RI DT — & % I 578, RA AR R A HTIC %0
DENRH-T-L LTHFERERTNLL I U FTEXIUTHISEMEOBEHTIIF-ER .
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HiEFyia

O YA a0 BELSSMill v a
¥ BEAvaIcEHELEWRE A

X 7 & K CAPE fEDHhH J71E O &K
DI T, S LT-RK5E LT, 500m &EICIs T A Em « EGE & F8 241867 D 43401,

72 R B R AL O FEATRE S & L C SRell 38 L O K CAPE O3 AilXlZ7~d, 4T 5 km KA
BEOHE-RETH D,
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4.1 2012/05/06 F3 Ffil (KUEDR - ELIBI)

AEFEA & B RN Z5ATe—F, (P TIX) KBE - B AR K[ 42 bk
DOREBRNTIEY (X)), BT & RIARLEENEE > T D, SReH OfEITHR HA
DKTLEMCIEF T @m DS, BARCEEFE L T CAPE 23 EF ICE <, 3 HOEERMTIFR
IZFAE LT,

360
350
340
330
320

310

300 8 2012/05/06 F3 H{llZI1T 5558
&R BEAREL (F5) 500 m @I
% a\n) - B K OFHMIRAL (AL : K)
(/£F) SReH, (£ F) #X CAPE

290

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 =4 (FRMATH - BEROBI)

FEL AR O VEMR TIXALE~VPE L 0 oWV E (FEER) A3, BRI & D OB O E
(BESR) BRWTEY, RIRZEEROPRIZ LV FEELEN A - FBELLTWVRIICS
Do BT, HH - AR 7 HFITIERTEED DR, REERZELZIHABTHAL TN D,
REARLEEITEROFCTHEMTELS 2o TEY, EFITHEHWEDOTT (FV SRel) &
FHE » THENFERE LT VRSN ST 5, 7228, B ILZ, BT 2 #
D/NS TR G IA Uiz, AARUEN O CHRER 5 A & 0 ALRICHREIR A K X A A,
REDPRRLRLIENT2 > T D (CAPE NE DI/ 5> TV D) 2%, SReH 2MEL, JEHH « A7k
— 7Y ORI & TR D,

360

350

340

330

320

310

300 X9 2006/11/07 F3 HHIZBIT K58

ag0 & ZEHBEREE (F£) 500 m mEIZHB T
2 A\« JRGE R KOS IEAL (AT K)
(£F) SReH, (£ F) K 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 =HfH (HJE)

BIEO FOIXRIE O ERIZH Y, WEHE - Ot O R RS L O R T,
BRI B < BEILTW A D, KIFEPED D OIEF AL E 72 BRI S i dviAZ:  (CAPE
MIFFIZREL), SReH bEL< 22> T D, REFE T 4 fMowkE 2 Ho F1, 1{Eo
F2, 1{ED F3) AL LT, BRPOLHABARANCSH Y, HARWMR O SReH (T RN EL
NTRLUTHELITRWVD, REEEITEEITNI VOB TEND,

360
350
340
330
320
310

300 X 10 1999/09/24 F3 HHIZFIT 5K %

a0 & ZEIBEEREE (/£) 500 m ST
V2 R - JRGE S O S IRAL (BT : K)
(Z£F) SReH, (£ T) #H 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 Hf] (BKOBIR « [IEDOR, ZHFIHR)

R E AARMEICIRRIER H Y, BREORKIED S IXEE )7 I SRR O
TWb, 207, EHAHRE L OB HIRKEZ BRI ZNRE ko T
5 (FaREEER () OREPPRTH D). BRFEBITIHREEF LI m > THED
<, REERZETHMBMAL TEY, FERFE TIERPTAIC SReH DEH @V (X TR
SHWR), EREBENTIIRN T HOBERNEAE L,

AAME M ORKEZE &0 £ < K D1, FRTIEBIT SRel 2FIEFITH < 22> TV DAY, RN
WML, CAPE O b/NE L 2o TS, —J7, fEERIFIC CAPE O @ WEEI A FL B 5 23,
SReH DAEIER & < 72 <, FMMIRAL S AR, T & IR A R 2,

360

350

340

330

320

310

300 11 1990/12/11 F3 HEHNZBIT A5

200 Yy & ZEEPBEETEE (Z£) 500 m &I
V% A - JEGE S OV S IRAL (AT - K)
(£TF) SReH, (£F) #xk CAPE

e

Storm Relative Helicity [m?] Convective Availahle Potential Energy (Max) [J/kg]

(I T T (B OO

100 150 200 250 300 350 400 450 500 200 400 600 800 100¢ LI00 1400 1600 1800
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4.5 1971/07/07 F3 =] (HJE)

BEO LIRS OMEEMIZH D, FE O A ARIST TE, REFERID 5 IEF
|2 CAPE A<, REERZELIMMNIHA LTS, SReH 1%, 1999/09/24 F3 Ff5] (E-45 %)
FERE TRV, FeAE S JE Tl SReH DHBHIE K 722 THE Y (X TRRRIH Y,
SReH & CAPE i 7 3 AT K & WERELS & 72> Tz,

360

350

340

330

320

310

300 12 1971/07/07 F3 HHZFB T 554

290 3y L e BAERE S (42) 500 m mEEICE
% JE A - JEGE S OV S IRAL (AT - K)
(Z£F) SReH, (£ T) #Hc 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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4.6 1990/02/19 F2-F3 Hf| (FEMFTH - BEROB - £ Oft (IKAUE))

FARE: B ARG O WA 1T S HIRRE D B M AR & BRI O, JUN STz g
TIXHERAIE DN NSRS K TERE I 2N DA L TN D, £ O T J8 A4 USR03k b g
DWZELSHBTA L TR Y, BEEBRME CILRFTIC CAPE OERCREL 2o TV d,
LU, CAPE fliZ F3 EERFHICALNDIZERE L A\, —J, ZIHEIHRICH > T SRel 23
FEHINCE o T, RETEHEITRORKIT TWZDR, F3 HEIZIZES 2o 2BHO—>T
HoHEEZLND,

360
350
340
330
320

310

300 13 1990/02/19 F2-F3 HHIlZHIT 5K
G4 L e M BEFE S (2) 500 m &L
BT B A - JEGE IS K OWE SR (BT -
K) (££F) SReH, (5 F) &K 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 HAYEM F2 FH GEARTHR - RHMEEEL)

B AHERIA B2 > CHERBTRRA H 0, Z OALBICIX R O RB3RN TV 5D, ZE58E
DIENPS & U THEIREFEM EFEO SO (FEE) 23, xS S HARMFICA VAL TE
D, BHREMETEEL TS, 2720, KEAREEITBEYICL TidkE e, %&
MR O TN BRI 2T TORLERE (CAPE 3 AF DARWEL) &5 &b
/INEWN, SReH DfE S FEE:EVMEANE L DALY, F3 FAERFOBREY; & 13RI 72 5,

360

350

340

330

320

310

300 14 1991/06/12 F2 H{ICH) 555

290 3y L e BAERE S (42) 500 m mEEICE
V2 ) - JEGE S X OH S IRAL (BAAZ - K)
(7£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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4.8 1990/04/06 HAMEM F2 ] (A H—> 7 UHERKE - [IEOA)

A= 7 H HIEEE E TINORE TG - ICh 2 EmEEE DT, friiEoX/ER
Lo TRy, WA S FERA R 52 b BB\ h > THRALIA A T
Do AFIZIKALNDLRIME VR D, BBBYEEU TCORZEEDO R SIX, L TERX
DD HAILTREIDBANLZENL R ST Z ENRKTHY, SReH b ThH D, FRTHRER LS
JEO TR, REERD A T = XL T8 5% 2006/11/07 F3 #4& (EEARHES) L4
TBREEY 272 5> T D, 7272 L, SReH 23 BB IC AT 4 BIFREK <, Z4uAS F3 i
WCELRDST-HHAO -S> THDHEEZOND,

360
350
340
330
320
310

300 [X] 15 1990/04/06 F2 HHIZF T 555

290 Y& ZEEBEfEEL (Z5) 500 m SIS
V2 JEL ] - JRGE S L OVERY IRAL (BT : K)
(Z£F) SReH, (£ T) #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 HAMEH F2 F] (RHIMEEEL - ERKOBR)

P Em RAR DI WA O KIERLEICH VD, FIFEEE N DEIDMA L TV D, BIREOM
TR OFWNDBTERL SN TEY, SReH 30720 mL< o Tnd, Lnl, ROARLERK
RUZZ2>TND b DD, o BAWHI F2 FH LY & S HICRLEENMELS 2> TEY,
BREES OBLRTIX, F3BEE CRETDICEHAREESNRKML TV B2 bRD,

360
350
340
330
320

310

300 1 16 1989/03/16 F2 HHC 1T HA %

290 5 L ZeEBEEEE S (/5) 500 m mEEICE
V2 ) - JEGE S X OH S IRAL (BAAZ - K)
(Z£F) SReH, (£ T) #Hc 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 HAWEM F1-F2 4] (B AWHEEE - ZARTH)

LHEE DO PR FIZ & DARKE D B IE O A RiAR A H AYER 7 2 00 U 72 BR IS4 L,
EHATR E TR O F T AN (HRlike) PR TH Y, EAFHRIZIH - 7o ik
DO HC b F8 A B 1 SReH 28 ELER R <, CAPE O =\ W o bl i A7 L T 5, CAPE
DRE I, ZEEHNHAE Lz F3 @& FH % LR 7272%, SReH 1Zi& o7z,

360
350
340
330
320

310
17 1999/11/25 F1-F2 HEHIZBITHR

Gl b ZeRBEE RS (A2) 500 m &I
290 3303 2 Jal - JEGHE TS L OWE Y IRAT (BANT
K) (Z£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 & mi&5REE & D] oD BRI
10 B 2T LTERE RS LT OB R s s,

D F3 EAEHITIZIE LT, SReH &K CAPE O GAKE <, KL & OB
DWMAB AL DI, 2 (11 H~4 A) 1234 L7 F6I Tk CAPE 2SBEEEH (6 A~
10 H) IZHART/HEWWA,  SReH DIEFITRKEL, RRALEED/NE I Z4fi> TV D
roThs,

@ 4By L7z F2-F3 #BRFORARESIX, CAPE (KRRALEE) 23 F3 AR AR
[ZEERTH R VR o7z, F2 BB E F3 HUE & TRUE L~ L TEVARE <, RBREHZ
BT F2-F3 ®&% F3 E&ELIRAE LTH I X& Tidkn,

@ F2 EHTH SReH |% F3 EEAFHMIL[FL~ULDKE ZITRY H D, XFEOPEHEER D
RUERLE T Co HAME ECOKZERE, FEMAHRi@imeg, B osE 130 Byh»
B HAMEIZ A9 > TELKIHDTAVATLRHI KRB OCRAR L EME RIS R S s, %
< OFEPITCRANLEEIL F3 EEFEARLD G/hSholz, REEEDREN-T-F
L H DN, ZOHE SRl BWREL ehote, 2F 0, WHEESILICKE < 250N
E TSV WA IEEoY b

[ 18 133 2 I2331F 5 SReH & fir K CAPE DfEZ#ED T T VRN T vy FLIZbDTH

%, F3 BBRIZ B\ T, BB & 22 © CAPE DK E SN K& Big-oTHEY 5 =R,

FEGERA TIERE I TSN SV AS, SReH 3 FERICRE VAN R S5,

3000
2500
__ 2000 ® F3(BE{XHA)
& o F3(EEH
= 1500
2 A F2-F3(EZED
“ 1000 o DA EF2(BEIRER
e = 1= H
c00 o HOEEFR2(ERED
B B BEFL-F2(EEED
0

——EHI3.3
0 200 400 600 800 1000
SReH (m?/s2)

[X] 18 SReH & %K CAPE o BEf%

FHEN DN LBETH 505, AR O F2 RS OB Tld/h &ets

ST F2, F2-F3 &IOS TAAMGHO F2 % L BAD LD Thd. KFLEMN D OB FH O
MAT TR 5720, FBEELFEILANLHLWVIEIRERBEICR D —2ARAONS. ERE, NIk
2N F3 AT AERFOFIE H D WVITIFIERFFICRAET S Z LN F3 &4 5 Hifld 4 HHR S,
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BHEOTTHEENFEAELTND L) AICBWT, F3 BREBROIAREE & OEORN
A 65, SRel & LT 250 ~ 300 m*/s* FEEELL L, (BxK) CAPE & LT 1600 J/kg (MR
B HHVIE 600 J/kg (FEGEHD) FREELL EOBREISICB VT F3 EENEELTWS L4
P ENTED, EHLIZX LTI, 3.3 EAZMZ 2L EIC F3 ®mENBEL TS, Z
DY, FEICH T TITBERM TN TE 5 M1 H 5,

EPSOBENE A L E 2 — LI b OffEk B ICRE L7z, BIRER CIXAMIIE L HREED H
DR TH DN, FRHKETORETIE, F3 HELL EEZNLA E Vo K& RER L L
NP ERGTT 5 Z LBV OImEENEH &2 ThDH, £ 2T, KREITI,
WNIRBUL F3 & 2 WX Z UL EOHBEO®E BN FEAET 5 O LIRS 2 X%, 0
A LA FE D U S WD TRETT 5,

5. TFEERFEABRELY; DA LB AT

ATEICRB W TR EIZRAE L-ERICH T 2RESE ofr Lz 24, ENT CRFEEM
T) A L72 F3 8B TlE, SReH & (B Kk MU) CAPE O AKX AfE% & A H S
72 T ZTIE, SReH & CAPE ZNZHUZxt L Th BB Z % T, £ ORME% FIRHIE X 548
EEpHT 52 128 Y, ENRABUE F3 H 5 W2 EOBRO 8RR EZBlR L L
To P EIZ OV TR 5, (A D 2014a) F£7z, 5 & LTEHL I3 LT [FAERIC G
T5H2 LT 5,

5.1 HWa R4 s —#

Ze R B ELFE S oD Mg vE 2 FLHE I, BEMiZR X v v MR T ORI O T — 2 g
Thbd, 2T, a—r vy THE X — (ECMWF) OFf#ENTT —4 ERA-Interim (1989
FELIRE ; KA RRERY 70 km) 38 O ERA40 (1989 4E % T ; KA RRERY 250 km) % % &
2, KEET NV E O THEIERICR GG 2T Lc T — 22y b (AL 2011) 205
VT —Z &y M, [T & ESPRBIEAT A LR CTIERL L7 JRA-25 BT 7 — & (Onogl
et al. 2007) £V % 5 km- 1 WefilfE & REZE MR EE M <, SERBFOFBEMELEHE -
TW5 (FBAS 2013), AMBITIE, 1961 255 2010 4£E TO 50 EfEICH7--> T 1 B
T ST — 2 20D, FEHIA v 2 ThroZIEERMMOT —4 &~ MMt
W 2 IR 720,

ECMWF DRt 7 — 2 1%, HERIERR (L T2 By & L CTHEFRBICIRTER S TR Y, &
LRERENLO LRI TWD, L, ZEMOMENIERICHWZD, WElE Y
VA=V T REE LT, WRFETAEZHWEESFMETIZED 5 kn A v o ORGY;
EEHLTCT =%ty Fa{ER L, KT —%ty FTHITS TS EZER, KR, 5JE

DRGT — X % AT, SReH & CAPE Ofi% 1 REffE + 5 km A~ = TR L, 50 4
ST =2 Y TUEITE A v 2 TR L TR 4 AX 10 EFET H 2 & L b,
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2 ZRHiH OGN 2

F3 B ORAREILORME LT, 2l (11 H~4 A) 1Z384E L7 #5 0 CAPE 251 %
# (5 A~10 A) ([TH~_T/HEL, SRel NEVMHIICH o 72, Z 9 LIS Uzdaik
DEHEDENTONTELET 5,

4 19 1%, SReH DEiE% 150 m®/s®, CAPE (K CAPE TiZ7g\y) Oz 250 J/kg IZ3RE
L, &HEHICxH 2 i E (RO 281G ) &&ET R RICx L THBINIC
BHLEEbOTHD, T TN RBEEZRE L TWDY, SRel IZxF LTI, HAMS L ONA
I TCIIATITHENRRE L, REREE L 2PN REINTWD, Eiz, BEEE, BLO
H LIRS ) CIEAERD 258 U Ciisic e TRV 2 LTV 5, 7 A IERRINICIEL 725
TWb, —J7, CAPE \Zxt LTI, ZEMEVMEE & 0, BBEHCEVWEEZ & 2B R HR,
ﬁéﬁrﬂzﬁzfé% A5, Chuda and Niino (2005) DApHTHER LS LTV D, T ORI

HIE N, BWENTERTNI L EFERLTWD, CAPE ([ZOWTIE, FHi - MK
T?&MM FZAT<IEE, BEDWERIC A2 2 1F EfHER K E < 22> TW D, N (2008a) T
HIEM SN TVD X9 ICBIBMEE 2 Rat+ 5 LTI ORSEBEZ 2 VERD D, TDRD,
PITFORECIE, ZFEICE U2k CAPE OBMEZ#%E L CEIBHEE 2RO T 5

EZAT, BENEDD LK 19 TR ONDHEE S S T ﬁibf/ﬁb%ﬁb: FRXFHY 72
BERE U NBAMRIT o HTRERFF S D, [EWNER KK F3 O/ T AR 7 0O 15 CF%
AL TWDA, CAPE OEIZEEANICEIZ EEmVMES & D7, CAPE O HusME & 1384 L
W (B ZE, MRETCIE FS BRI L TR, F£72, SReH IZBWTHEA LA (H
AU, BARWERITF3 &I AEL TR, D &b AL OREIET TIXF3 BEFRAE
Hi1 oD M ) &2 35 Z L IFTTE ARV, L7235 T, SReH - CAPE O RAMRME (4 18) 7>
Ol OB AEZE L2 A IS T 6D DEPRAA v bl D,

5.3 [FIRGHEMR AR FE /3 A1 12 B 5 A A8

AIEIIC I T D Rahis 8 (X 18) ZMsE %, SReH DRMEZ 250 m®/s?, CAPE OREfEZ 1600
J/kg (BEEHD) & 2\ME 600 J/kg (FEfEH)) & LC, AMEMEELENT L, £/, &
BRARFIIFEARBZZEI DO LEZEZBND T LD, E&7k%@ﬁ%ﬁé 2 mm/hr % &R

B buw:o 72k, BAKEOBMEIZOW TIIHEEMO K/ A KIAFTN, FEROfRE
iz EAELIPWI L AR LTS,

Hﬁ@%ﬂ;ﬁ-%ﬁﬂ;ﬁﬁu [FIEA AR B 2 B LR R A2 1 20 1o d, 72, |21 1%, K%
JTO THEEORRT —F N— R | TR S 7z F2-F3 #& B LU F3 mE DR AT 4 -
L7ebDTh D, BEHICIWTCIE, [FRGEEME 0.01 % A% O HUIR)S Sk I PLTE O K
SRS KON ORI O BRI IR A > TR 0, MR 0 &\ O Hilki g F3 HiAR o w55
OFAEEFZEZE L TWD, DFY, BEIBSE OV T F3 FELL EoRABFRAIT#E L

TWIEA NS KRET DLV D 2 L1, A—S—B AR CHEAL, NS AAENREORES LT 5 -
LEEW®T .
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RS NBENCT NI EAVRIRENTWD, FRIUCK L, HAMEN, FAERSEER, B
JOMbHEE - TAREE & W o b HAR CoMIBSE DMEIE, 1~2 A—XPL b/ S7pfi L 72

S>TWA,
b4 A~TH Eh58A~11 A IS5 4R8~TH Eth58A~11H

Freq. over SReH Threshold (%] Freq. over SReH 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

19 HBID SReH (Zff1 2 1) I LN CAPE (11 2 ¥) OB/ AT

7o, FEBOBIEE
FEAEGEFTAY KD IR

AR T, BEN SRR EHNC S 7 P L TWA A, F3 @R
SISO TWA Z EXHE LTS, ARAICEEEELIC 7D
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NOMHEMEFRETHY, £/ F3BBEEORAERICFHMOEN RSNV &b I E
NTWD, ZOEHIT, WBED F3 EEIEARF OB O MR 2 B £ 2 TRUE L7z SRe
& CAPE BRIl % T 7 e 9~ 5 BHEE D o3 AL, FEBRD F3 & DI AR O &35 LT
I/\éo

0.1
0.05
0.025
0.01
0.0075

0.005

0.0025
0.001
0.0001

20 [FIRFRGEBSE A (AL - %, F3 MDA L2/ 5 72 ¢ B, A : J& ()
(G —ADBME (SRel : 250 m?/s?, K CAPE : 1600 J/kg (BE) 600 J/kg (5€)))

JWarm season (Ma\{-Oct) ‘ Cold season (NovTApr)

1 1 | | 1 1 1 | | |
J/ {> \Wa oL
T
s
57*”\ }
4 - ('/ F
;f,/, L
* 7,4&\“); .. |-
) (imay e a
s o .
30N — ® F3,F2-F3 —30N — : e F3 F2-F3 .
‘ o F2,Fi-F2 - o F2,Fi1-F2
i R L i s L
17 i e |
T ‘ T ‘ T T ‘ T | T
130E 140E 130E 140E

21 F3®m& (F2-F3 #&Te) BIUF2 m%& (FI-F2 2#&Te) OFRAEI
(fe : Wefeed, . &)

RN AE R A1, B DB 51 Lo ERICEV T, F3 BEH 5 EE Lk
DOBUEOEEDFEET 2Ol LI BREROAER ST S2#RALTVD EMRTE 2,
ZONATIE, SEEILE UM, E L, PEL, PR A 2%) oT
BENPRE S Bip-oTEY, b ILUEIC L > TREHUD S ORGSR S 7 5 2R
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((18 D 2/R) MREREEOREIEEL TCVD I ELRBIN TN D,

EHI Z Wiz, K20 12 6 A Bz O[Em o F e EmnLoinns, X 21 1%
EHI ORfEZ 3.3 (X 18 /) I LI-BROBIRME A CTh 5, WFEHA CRIEZHE L
TWAH 72, FERENZ RS OIEZS ThDH, £, SReH & CAPE Oflfi 5 DA W
DHECBOTHMBER RN EE2RIEL TS, DF 0, KELITEZRY ((H6B &),
EINIZI\WTIE, SReH & %\ ME CAPE O i A RAFICKE <, EHI B d DRV ME 2 =5
EOBRFFBHETHLNLTHD,

0.1
0.05
0.025
0.01
0.0075
0.005
0.0025
0.001
0.0001

X 22 HEBEEE AT (EAZLIL % ; W84 ; EHI O FfHE : 3.3)

5.4 F3 BUBL O g RJEH % 5 J§ 3~ & Hidek

B 20 KV ENEABALO F3 EAENFKEAT 2O L2 BREES TR S 42 SR 13
WEND D Z EnbhoTe, TONARTREN S EFRIZ F3 B O #EA % B 89 & Ml & 4
ET DIIIERRNLERBLETH D, 2F 0, ENOEBPENMYT A R Tl sh
TWAH SR 10°, KEOFHMEH A K% (Ramsdell and Rishel 2007, U.S. NRC 2007)
TR SN TV LB 107 285 L L THELRIBEL LV EEETLILEND
5o

B 23 1%, ~P— Neklh & FERICHE | F A S 2440 LT F A — ) L#&ko 51.5 4F
Ml (1961 4:~2012 4 6 H) #EFEEREZ I L, F AT — N EICRAER R F A7 —1
DRAER/IRLIRAS) Z2HENIC ey FL2bOThD, KEFEMEILBARLE TIIES
BRAEBITKETRNZ LD, ZORERTHE F A7 —L#EEORELST I &M
PIRET A2 ENTE D, Dotzek et al. (2005) L [REE, F A — 3 RKR&EL 25T EH#
FIZBHEEAMEI L TV 223, F3 BRI AERIT, KRLIEAREPEM - U =T, £
DOMOHIRIZ A 1 A—FRERAERNEG o TE Y, ZEBEEHO OISR LA
LCWBZ ENLND, HAMEMIN R TEM - IS T, F3 BN RAELT
WRWED, bo LHEN NS RDZENTIRTE S, £/, F2 BRI D & gz
INEL 72D, FO BB T LAKRFEMO SR ETL <D 2 b R TEND,
JUINESNNFEERT & %t 52 & LTz BR8I35\ T, (AR seh LR - ¥Rl 5 km
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DB T 2) A~ — RS R TIE, F3 HifES (BUE 93 m/s) 12xtd 2
WHERIIAMNL 10°~10712H D, ERRD X 21T, BARWRZ &Tedt B A TIE F3 BEEE D
FAELRLTE, BLORARL, KBRS TORSEDL 1 A—F KW L 25K
T 5L, F3 HEEEORENERLT HMERIE, BEMERICL T 107~10°% %2 E5, Z0
R L~ VKR E ORI T A RIZBRES N TN D L-L%E FElo TS, ZD70,
B A« HAHER O ML T, F3 B RO RGE L~ R A a0 & L C AR
HDOHIIFIIAD EBZ DT ENTE D,

1.000 - F1
FO
0.100
#
ﬁ F3
e 0.010
#
®
0.001 - o4
- K
—-=Jt HAE
0.000 - . r !
0 2000 4000 6000 8000
BEED25E (m2/s?)

X 23 4% F A7 — )L D3R

5.5 RBEDS[FIREERAEEE O /3T RAC A FE IR

INSTeBEZRRET D &, BN GEER) N EREEOREZMRTH L L5720,
BRHNTHEEEN B U, GEAEZERE & FERID) MR < s, —F, FEFITK
XRBMEERET D E, F4-F5 BUROIEFICRERERICEETHZ L1220, S
RO S HICIRE SN HIIC 22 5, ZARD (2014b) 1%, EWNERELO F3 BIEA
AT LB U CEd Bl %, SReH [IZOWTIE 150~550 m®/s*> D#FiPH (100 m*/s* 4
Zr), K CAPE (2t LTI, 200~1500 J/kg (100 J/kg Z17) OFiFHDEDMAEHET
Rt LTz, Bl & 272 ST AE ORISR D/ R IT 20 1R LefE RICHRiR - 72
DEIR->TND ((HEKE),

MEEBIC TR _7= X 912, F2 HMEZE B & L7-MREHT SRel <0 CAPE &\ o 7= 28 L B H R 4%
Z OB 3 I TiEd 503, 2 2 Tl F2 B BB O R A 2 SFEIC BV
BIEICOWTEZ THD, K18 OFEEN SO RE %

SReH : 200 m?/s’
B KX CAPE 1 1000 J/kg (BEfH]), 350 J/kg (F{H)
ET D0 L, BREHICOWTIE BFICTEHEEN 1 FHH LR, 650 J/kg O

SHOPREM F2 - F1-F2 8B O85A1E F3 ISR 2 B £ FRHC BT 5 BE NN ODET 5. 20
—HIT F3 A (KRR, BEEE, oKIEER) LLVITRELEZLOTHD. BESLLUT F3 &
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BIEIC DWW T HETT 5, EHL 2 W2 56, BRI THRAE L 1989/03/16 F2 FHHILISL
X 1.5~2.0 Hifk® EHI IZA->TW5HA, 1989/03/16 F2 FHHITIX 0.8 iz E EE - T
W5, £ZT, 1.5 & 0.8 % EHI ORfEE L CHRBHEEOH 2R A5,

AR AR OB SR A2 24 (RT, F3 BB LO®EEZ SR ETHHA LY b
FEITARENC B> T, X120 TIXAS3E - w7 i Tl RIIRLIE) RN
FEARTHEROCK < 72 DA A HER X5 A3, X 24 TR - FfHT T LA EOE
FSHER S 4, FEEROFAEFT (M 21) IZESLTWD,

0.1
0.05
0.025
0.01
0.0075
0.005
0.0025
0.001
0.0001

X 24 [RIFFHEEEAEEE AT (AL : %, F2 BIRCLL B2 %ige ; /2« BBy, 45« &)
(SReH D FEME : 200 m?/s?, #x K CAPE OFME : 1000 J/kg (%) 350 J/kg (5%)))

NIV T, R O B3R O RS KON B AT 5 C OB A &
F0, FEHGLETIINES GO THERE <, HARBNEES ETHENEL 2o
TWD, EERDF2 BLL EORAEEFROLZ 250 TETWD, LanL, duifpE oA
J7LAAE T F2 wEE R 4 AFEAE L TV D A, (R IEAEFE 13372 0 KV, CAPE D BfE % 1000
J/kg 725 650 J/kg FREEE T LT Lt ntETmE D (K 25), REXPE LR B AU -
BRI DBEE AN « 1 EARLEICHARTD UTRWERE & 72> T, 2RI ek
DFETHEND, K 23 (F2 HUELL EORE, RESEEN D OZET, KFEERE st o
ik & 21 A= DETRW) ZHEZDLE, K 25 OFRRZ—LEZ2 55,

BRFELIDIRTTYH, A7 BAT—LVORBA N ALET/NSREBNRETDHIZENDHD L
RIRTE %, oF 0, BEIL BEE BEXFr—1L0OKEE) 2BAL L, MBHEBEOEENIAET
L7200 TWLBEEMYE) Thd vz b,
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X 25

[FIRFE A o AT (AL

0.1
0.056
0.025
0.01
0.0075
0.005
0.0025
0.001
0.0001

%, MR

(SReH O REME : 200 m*/s®, H K CAPE OFHE : 650 J/kg)

A=Y 7T THREMNE <, F2 RO EES AT L BRES 3R -

JE RGP

BCLT-HER TSN I D E VW2 D,

FEMRIIC
AN+ B O B AN A

b5, ZOHIRTELEIT 2
ThoH (4 26),

JWarm season (Ma\{-Oct)

BT S @5 D B B IR IR O KSR,
THENRRELSZ2>TND

LR 2> B 38 /A 5 1 O IR T,

R &0 AR B AR A
R Z TRV DIFIEEELES L TV D, 439%7/1/7 A LA D F g L TR iﬂi&ﬁf“
BATRAEL WD (X 21) 2%, iz

Cold season (Nolepr)

F1-F2 B D/NS7pgk

/ \\ e
: zf: e -
)
.
fwﬁ/“
| ’hf ¢ F1-F2 | | ’;-47' « F1-F2
| F ) | 13 )
T I T I T I T I T
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SEOREHF AU LE, FCKRE T CTEENNIWIZERERDIRE IS 8D, L
B oT, HOHZESHMPEMELY bEIRTHNIE, TOZEKMITFENEH/TEFTS, =
DO, TR TORSHMOZIENE VDL E VST, HDEWVEEICHEICED EIF -2
S, FOREOEBORIBEIY @mWEIXRL2. FUEE (KE) TRIEOEIKE
LTI LT, ERINZENEZTDNE I DbnDd, BALZ2AWIE, Kxok
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DR 7RIE D SOV ) DI M2 N G I T & b,

1 A= MVERE EZEIZBT D RITHOBEENOKIEZFICE D, BENITSESNT
800 hPa FREEDRIE L /o> TH Y, BMIZSI0KFREL TS, FRITKL, FITEETOR
J£ (100~200 hPa) TOXIENKI-70 CL T2 LRI 360 K FRETH D, AR EETDE
FHViATe &, BALIRGET 2720, FENTITEM 360 K 127 2 5IEITH 60 CTL 72
L1, KA AAVTERICER BT REN S S (SR - DEE 2007). EZEIZER
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W ZEMD, REDOAREEMNEH T D OIIEASCAH LB b D D1EZ 59 HLH
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f+#% B SReH 35 L ONCAPE & #8598 & OBMRICET 2\ E MO L B = —

B-1 ZivE TomEER

Davies (1993) 1%, BT WVEHSTHONIZ T A Y VT T —H M5 SRell X Lo &
L7 > 7 BROFEBUC T 2 & 247V, #1213 0-3km SReH (DWW TIE, L L
TF2 « F3@E&EOLA 369m?/s® (21 Ff), F4 - F5 @ROLA 539m’/s* (10 Hp) LW
Lz, 72720, A—=RN—FLEEDORT ¥ VORESL VIZIE, RIARLZEMELE ED T
7 H L<IE SReH OMAGOHEERRDREXTHD LML TS, Johns et al. (1993)
1%, F2 HRILL Eoo #1255k LC 0-2km SReH & CAPE & ORJICK A-1 ORIFRME A 8IS Lz,
Fh Y O F2 AL, O ®E % HY EHI (=CAPE X SReH/160000) 7% 2 FREE AR 2 HEEITHEL T
WHZENRAHRTEND, £, FA-FSHO#ESE (KF D Violent O) OE, I KX
72 BHI CRAEL TOWDHIICH D, B LZmEiE, B > 2 TRA— R—R L3R ET D
FIREMEDSIER IS @ <, EHI > 4 CTIEFITRE REBNIEAT D ATREMEA @ &35 ki
HHEHND (Davies 1993).
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A-1 CAPE & 0-2km SReH OBH% (v v RMIF2 HMELLE. OX F4 - F5 H14#)

Rasmussen and Blanchard (1998) 1%, 1992 |\ KE CEMINT-T7 VAV T —4 (0
e UTC (HEAREHERE) O 3000 OF —%) ZoHr L, BEEFAHENS 400 kn AN OB
IR 0D T — & 73 & TS A IR OO J2 R BEEFEEL O KB PO RFE IS DUV TRl Rz, F2 HREL
bEowkl NS 0E (FRAEDFE) 1%, SRel, CAPE B THWDHA LY bili &8
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AEELEHL OFRRBITETCWDLZERRTENRD (MA-2). 72721, F2 BMELL EO®E
BSFAELT-HEIPHD 5 BED/NE 72 EHI TFLHBELL FORENHAEL TNWDTr—2AbH 5,
ETOEE - FEELEARLETHE, BHI O A 7T LAORETIL, BEBAREL LT
@ EHI OFEPERNEZBZ DD WO WwELH D (B - IR 2008). LELCHRY &
F 72 Uk A B F 2 AR, 2R BEELFE R O AR FO - F1 AL ENIERE &N L S /S
IR ORAG D KRN 32, F2 BUELL EG /OB TR mE D, el
5 B3« FA DL EDE N E Vo m RERERORAEFEEZFHRT HOICH L TVDHEWVZ
%, 723%, Rasmussen and Blanchard (1988) TiX, F3 HUELL Lo & D & 2 Ligk
ZXBT D Z ETOWNTIIRE LTV,
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B A-2 AZemFE% (/£ : SReH, ™ : CAPE, 4 : EHI) (X425 O0NFH FEIZEDO/NE W
NG 25% 5 THUDHIPH AR L, O KBRIEHFIAEZ <9, TOR 1% F2 JAELL E oo,
SUP I F1 HUBLL FO®ER, ORD 1A — —F LEREET.)

Rasmussen (2003) 1%, SReH ZRDDHEEOH EnD DREEIZOWTHHFL, ZNETHA
RZ A NIV T E 7= 0-3km SRel (Davies—Jones et al. 1990) DF4 X%, HibEnd
1 km ¥ TOKRK (0-1km SReH) (ZHEENT 572, SReH HHDOBEEE 0-1km &35 2 & &4
ELTWD, ZOfh, SReH ZRDDHEED A h—LDBEINT MR FIEIZOWNTH NS
ONHERD D, FHEROBEHTIEICEEL T, CAPE (oW TIXE W EMETH D, FEi, XK
EET /WA K DMHTE - PRIEZ BN T 256, SHRRZEPE S D Z LIZX Y CAPE
ERNESLSABLONDSERNHD (BETF 2011). FD7-¥%, Rasumussen and Blancard
(1998) Ti, ZOEEERT LR FEEZHANTWS, £72, CAPE 2RI 2EORFL
EFESHOMEIC LY SESERFBED CAPE b 5, FlxiE, HiEEFrEToORKRD
SRR E A B -5 2 & b b (MLCAPE L MEIEND), AKDREEEICRDEmED
285 EFD EIFAZ L $T& % (MUCAPE). MLCAPE B E K WG D Z ENENR, —ik
AL MUCAPE @ J5 M 13/ < (Chuda and Niino 2008), #[E ¢ SPC(Storm Prediction Center)
DX DR FEEH DY T MICAPE A% SCP (= MUCAPE/1000 X 0-3km SReH/100 X Bulk
Richardson Number/40)) OBEHUZHWSLNDELARH D XA BIOMETH MUCAPE % H
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WTW5D). Rz, TRIZEXDZHY, 0O LIBERPHHEE LTRIETOr—2 (5
AR OV = R AHE CIIHIE R CE ORISR L TS LE 2 Hid) Tk MLCAPE
IZh &S ARBREEIIIEFIT/NEL 2D, 2D LT, SRel X CAPE DFEHFIEIZONTH
i T RE RN H D,

ST T =2 RO DN, EERAMA L OBRBENRENZ ENHETH D, £
T, BIEKRET VL D887 - THNC L DT RT — 2 20 esfrb e 3T b,
KEOKFARGE 40 km THT — & (1 K 4E) 2 725347 Tl (Thompson et al. 2003),
SReH, CAPE, EHI ®2fAf)7afHn & LT Rasmussen and Blanchard (1988) & [RIEEDfEF N
BON TS, F2BARLL EOFEERIZx 2 EHI O RflEns 2 FLfE & K& < 72 5%, Davies
(1993 ITIWRE R & 72 > TN 5, SCP TIEF2 BIMELL B & LIS D ENRHZETH D (K A-3),
CAPE <° SReH (Z B3 L7 & REFE S & L C EHI LIS OB OB OSRIMN S 5,

SUPERCELL COMPQSITE PARAMETER
{Observed matian)

A-3 SCPIZXT AT (sigtor 1% F2 HAELL I, weaktor X F1 ¥ALLTF, nontor
ITIERER, mrgl (TR A — —F L L L7 A F—24, nonsuper [FFHFEA—/R—F L F—L4
L, fEIMNNORTFIIFMEERT. FOTROERIIK A2 EFHLT.)

B - ISR (2011) 13, G870 2 VBB T — 4 OKEMEEE 10 kn - MERKL 16
& - 3 ) OF— & & FVT, 2006 4E 2 AnD 3 HAEORICRA L 141 OB -
T B 0T LT, OB, FEAHEA S 40 kn BEPHPNICIETET 20 T 10 kb 5 22
BB O R E 7 7 » 7 LTV B, Mk & [RBEIC CAPE <2 SRl BUM Tl % -
EFEHEDXR], HBHNTA— =B LT - FER— S — B L O KRB PE TR, EHL O
L ORBEENRT A= T L VKIS > TS (K A-4). X A4 TIEF 27— LR
AHRENTNDA, FL B L F2 - F3 B (F3 I3MEAMEEOAR) L ORICEITRS,
KEOFHR L TP0RRD, BEROBATHE, KX REBIETA— St LA L 72
D, RERZEMAT—NOBRNEE) /) (large-scale forcing) 72> THAET HZD,
Bk 705 18k B OEBNREIE AT D FRT =S RTIHS L FF— s b L b
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(I LT e H XN — R N JEERG D SRell, CAPE, EHI OBIRZFH~7- (X A-5). ¥
MR AL E Lz 50 km WHANORROEAHHA L THD, ZORND, RbKREL,
ME— F3 & THh AERBEEOEEIRICE VT (ML) CAPE RIS (Fhwz,
EHI & IEEIC/hEL), F7z, Fl %L F2 - F3 A THEOEWVRRLNRNI &b,
R CHEBRELZHWM T 20 IREECTH D LiEwHmIT TV 5,

© #=& F3+F2: 84
A FI - 2448

O =& FO-+B - 2140
Fr2 8RR Fi: )
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EEn Fr2i 3 —AR FO- 34

1500
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X A-5 ®EERB L OF 7 o — 2 MR D ST

2000 2500 3000

F1 #& L F2 - F3 BAROXANZOWTIE, TV E CHET - CREEE, ik v R L >
Tho, LnL, FEAMERIZIBWT CAPE ERFEF /NS WV RICOWTIZE OFRICIEE
L2272 oo, [AfEOT —2 2 Wi - gz (2011) 1%, 850 hPa LA T DRk
X 7B, YUOTBIT =2 1Y bIRERRENS NV Z D, fRORICIIEE A
BT L LHERML TS, DFE Y, CAPE BHICBWT, @MUz ERFD EiF T
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P BT O BN & 5 11 Z RS E V ik %, BRI E TIETE TIEGE T WE LD
DORIE L, ZFOE FIZHE Y ORELIIEATRAVIAZ, $RE ST PR L TV LB b D,
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elevated convection ZEBE TX 50, EAMEBRIZH L CTHREREAIZ CAPE fER KX 75
(KXBH). 2£0, HHABEIIRFORMARE WD, EAM@EEE W72 1 DD F3
HAEGH| 2 S 5T, SReH, CAPE RODZEEBEFFH DR LM L5 Z LITEEL V.
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FILOFIFITNES T S5 M5 (PSU/NCAR Mesoscale Model version 5 ; Dudhia 1993)
RGO ATEROIERIZH NG TS (LD 1997). WRF £7/LE, M5 D)%
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1990 4 12 A 11 Al TEERSF T T4 Uiz H AR K F3 48R (BB IR OB,
RIEDL, FIGEHR) OWEH 100 m FEEICBT 2558 (A - R X ORISR0 5y
i) ZX D-1 ZNRT. KV R SR OEY) B < BE2REIREICH Y,
12 HOAZE LTEEN B oo KA (Fkth) 2SARSEREMID & T2 R m BGH B h
WZHAE LT RIS IAVAA TV D Z ERRIT STV D, ZORKUTIHETIZHFLE SO
RRIED K X 22T > T HARMEMA~E TN TV DA, BAWEM T, FRYIEMAMEL 72
D, REEMENEINTND Z BN,

ZOX ) BREWILEOREM &AL TS OME N LD S Z LTV F3 S0 E &
THRLNTND BxIE, KD-1HK). MG HA Lz K& T E OSSR L
Az Lo LERE, B0 FRICHEVRIEMET L, H 0 Rk E24E e RS it
U CHARR -V ER S, BIEARERRENMMEE S Z b H D, Z0RA, ZE55L
WDILEZFR VB Z 72 & LTHEE - REDOEALZZEIN R D70, KPR CE
BERIEE I LIERED, B2 HARSNE O IEBITAAAET 5 e < EHEZR (LRI A 1R
BEDREOFTERVBZ TARBMICHA L TREAERZIEZR T LITELLN
. DFEY, BEVEEOPER - 3RO i EE )3 B VO REE] T IS E]RE ORI B B> <R
o (e ZETIRANERIC BT 7B (BIAOFEF, R TR, HIRFES) ICAT D) L)
F3 BB DR AET T VAP AR CTIEH UFTFE VI W EZRBLTWVD,
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Reference Vector

XID-1 g4k 100 m SR T 2 /A « EGER ORI M4 EA (BT @ K)
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BARD (2014) TiX, AT THWZE CRIIBATT —2 2T, SReH BELVY (A
K) CAPE DRI % [RIFF ISR T 2 HEIC OV TS E I AMBEOMASDOETHRETL, F3
HIBLL E s B8 A 2 R L U7 MM E R EH i D) 22 BB 2 BR58 L7, Z DR, CAPE O
- MEREIE R E 2, BEORRBHPHZ LT O X 5 I E LS

SReH : 150~550 m?*/s* (100 m*/s* |7
B K CAPE : 200~1500 J/kg (100 J/kg Z|7)
ek : 4 mm/hr

[Fi) R LA B 43 A & 4 SReH—CAPE OFLAEDHITKR L TR L, fRE2EREOEEFRA
AR ot I Byt i3

(6 H—10 H (BEEH) 1 SReH : 350 m*/s® CAPE : 1200 J/kg
[11 A—4 H (F=EH) 1 SReH : 350 m?*/s® CAPE : 500 J/kg
N ChdE L (XE-1)

SV e e 4 - : S s
T - - P ; )

E-1  [FARFEEEEEA (f « B, A =)

B 2 1E, FEEH OB K CAPE ORfE%Z 800 J/kg l28l& Lifp L, ME20DXHIT,
IR D OB EED TR, E-1 AR &S L, RINERINR T THRAE L7z F2-F3
& (1978 422 A 28 H) T HERLFIC TIHAE LR A F3 5 (1990 45 12 A 11 H)
SOFEEMEL 725,

AXDK 20 &l 5 &, BEMOSMITIIRET V. BESICBW T, BEREE
OESEEIINK 20 DI NI EREIRITIEN > TWD N RR DM TH D, K 20 [TimED
HERBAEMRORKGZ B EZT-RFERTH LD, ZHLLOFRIVEYITH DN, K
FESHTHNCRRE L7 RIZB VT, K20 TERA LBEIMERZ Y TH D Z ENRES
nNTnsENz 5,

8 K CAPE %3k A BICERET B AN O LRI 25km & Li-,
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(6) "¥— RhifRORE

K TERPERER I I NIE, Wen and Chu NERICHEBE L, 2om&EmEN
HHMEUL EICR DHERET IV OHEEEZRREL TV 5, %%@%éﬁﬁ?yyﬁ&’
WD LAGE LT=t, EROFRABOMRESAAIL, 6.D)UTRT AR Y ¥ oqm i
PERREWESRTVND ﬁﬂ%~kﬁﬁ@”* BT, ﬁaiﬁk%éﬁm%

ﬁ%ofﬁAi@EWT)?Aﬁ D ERE LT,

arifﬂ7 @+ pr) NP Hé+ﬂ@ 6.1)
Nt k=1

ZZ T,
N BEBROERAR
v RO
T
o EBROFIEBOIERE R

0'2 1
f=|—-1|x= (6.2)
1% 1%
KR LT HREEDN, THEUNICODTNDOERICHEB L, FOmEEDEEN Vo
PLEE R G. D) HEH I, FOR(6.3) & 72 5,

P, (D) =1-[l+ AR(V,)T] ™

'ﬂ%kfé%ﬁ%ﬁﬁpwui@%ﬁ"Eﬁé%ﬁ

D
R(Vo) : U R 7 GRS E S 1 DOERICHGE L, EREGED Voll E &7
% file
EDAY)]
R\Vp)= % (6.3)

DAVo) : ®E&IC X DS O E H R
E[DAVo)] : DAVo) D H£HE
Ao 2 U AT OFHlixtS &35 Hilk o g

&Iz, E[DANV)] DK F 2T 5,
1 EO®EE D EEN Vo LA E & 72 D18 DAVOIZLLTO X S iIck S b,

DA(V0) =WL + HL+WG + AB ;Vi> Vo 6.4)

DA(Vo) =0 Vi< Vo
ZIT, WiITEBOHEF, LIRERS, ABIIMEWO-TE H & GIIESE

DIEEMRESLPER S T R~OEDORZE S TH D,

FREOBMRE, AR - gEEE - ERE S - mRBE T M OfMERS i E VD &,
ROBHDEIITEFT LN TED,
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E[DAWV,)]=

O'—u8

ﬁ W) f(V,wl)dV dwdl

27100 0 2 7100 00

+[[[H@! f(v.La)dvdlda+ [ [ [W(V,)G(a) f(V,w,a)dVdwda (6.5)

00V 00V,

+ABTf00dV

Vo

A DR
CEAEDHERS
D RS OB T
f () @ MERE LA
H(a)=B|sina|+A|cosa |
G(a)=A|sina|+B|cosc |

- -
V ¢ A A KJEUH
W :
1
(07

W (V,) —(VLJ W (6.6)

0

K(6.5) DA 1 THIE, #EREEEESOME, MbiEIHEELTEY, Wb
W % SSAEIE RS HHE, 2 A LB 3 THIL, #EER - ERE & L EYTEOM,
BB A EY) & 5 WIS S O EmfE 2 R T, BROMEILR SITHTEW:
W, % 3HOFTFHILE 2 HIZH AT 1A =4 —/ NS0, 5 4 HITEYHERE AB IR
THHETH D,

WL, EEOHERD 5> LEEE Vo LLEERDEHoOIETHY, X(6.6)IC
DEHIND, ZORIZKY, FFEENORGESAIIES U THEHREL u/\fﬁﬁﬁ%é -l
EMBE SN TND, Viin L, BEWENRKET 25/NEEHTHY, Garson |L gale
intensity velocity & FEA TV 25 (Gale LTI EFICHWEDOE), KEOKRH

(National Weather Service) TiZ, 34~47 / v b (17.5~24.2m/s) & I TV 5
HADRSRITTIL, [EERICHHANGILTWDRESIFERIZIBWT, B 8 2375

(gale, 17.2~20.7m/s), J&AJ] 9T KIRE (strong gale, 20.8~24.4m/s) LI
TkEY, BN TE TERREPRS, ARICWHERHIROD] LahTnd, bz
BEIZLT, Vain=26m/s & L7z, ZOfEIE, FO (17~32m/s) OIFIEHRAEICF Y
T 5, 728, ZOEXY /NS Vinin Bl2I1E, FO OF/MNEGE 17m/s) #HW5 &,
JEGE Vo LA | & 7 o8 F A I NS <72 D,

F72, Ha) X Gla)IFZENZ T, E@%@’F}j’iiﬁé&U%ﬁiﬂ]mﬁﬁ AT i (TI -}

B BRI G EM 2 B LTRFOR I TH 5,5 Hilc T ET ) 7 Z M (E
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Do) THRELTWDHW, BEEOBETNIIIEFEET, —EHE 5,
H(a) =G(a) =D, (6.7)

- T, R6.5)IFHRB)EFTZEnTE D,

E[DA(\/O)]:J.IJ.W(\/O)I FOv,w,1)dV dwdl
00V,

00 00

+DOTTI £V, 1) dvdl +DOHW(\/O) £ (V. w) dVdw

0V, 0V,

(6.5)

+(D027r/4)J. FV)dV
VO

2 5, 3EBOMBUIEH ML, BLTORO6.8)F7213K(6.9D & HicFkInd,

uw, o, pi¥, In&), In(y), In(z2)DFHME, FERZELCHBEBETH Y, A
I 4 8IS TRO 7B BOE, PR, PR S OMEREE DM OVEE, FEAER
M OB Z 1, o RBWNT o IZEM LT, [RIFRpHEREERAEE 2 E DT,

f(x,y)zéiex 1 : (In(X)—,UXJ —Zp(ln(x)_ﬂxj[ln(y)_#y}r[ln(Y)_#VJ
270,0,\1-p* XY 21-p?) oy o, o, o,

(6.8)
1 1
f(xy,2)= ; 7 X——
O-X Gxo-yp Xy O-Xo-z p Xz Xyz
(2”)3/2 O-xgypxy 0-5 O-yazpyl
o-xo-zp Xz o-yo-z ,0 yz O-z2
1 O-f O-xo-ypxy 0,0,0, N |n(X)-,UX
xexg -~ (N0 -p W)-p, @) -w) 000, of oo | IN0Fa
O-XGZpXZ O-yo-zpyz GZZ In(z)- ﬂZ
(6.9)
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(7) #EEBRERNKEGEDO Y — FHHRIZ K 2 e KEGE (V)

UbXy, "¥— FHROREHREEZX 7.1 18T, EEEKEED N — Kl
(2R VERIET DI KEGE Ve 13, EARLEN T A R 2 ZE 4R 105 2/
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FEERLEAF—FHBRICLY, CRODOTREEEN /SN L 2R LT,
W2, BT — X2 F3 ®&% 48BN U7 & EMATHERZ K 7.2 T, 208
B OFEBIBHER 105 (Y 4 5 @A REIL 62.2m/s & 720, 2872 0 RSFIIRMEE 2 B
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TIHEELTWD, LRELTWD, oOEENZR%5I7E B EWONFEE TIEH S
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F1IBIOK 1, BEEEEE EEEAEBLIO (R EE) mEozhZhoE
Bk LT, FO,F1, F2 UL EowE&EN 5D 5 EETH 5, 2FHO EREEEOLE,
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HElEEEZ 65,
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#1

F A r— 15O EERB B OEE
(a) 2E 5= E5km

REHDEE FO (+45HA) F1 Fa2L Lt
(%)
fELEE 32 50 18
LREEE 30 45 24
(FELE+ EfE) 32 48 20
(b) B A
REBORE | o) (xm) F1 F2lk
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[(Z=&F 2]
MEFBEBOMRSAM (KT Y, RY Y5540 B — FiERIZKIE T

1. BERARERENY— iR
Wen and Chu (%, ®HIZHEBEL, 2 O®EEEN D HEL L L R D HEROHEETE

ARELTWD, ZHICINITE, EEOBENRT Y CBRRICHE O S UE LTe%ma,

WA DEIAEEOMERDIIIART Y oA s LAIR Y Y HOmIcEET 5,

(VT)

ATV 5A 0 PA(N) = exp(—vT) (1)

(VT )

AU X4 P(N) = @.ﬁT‘“mrpﬁm (2)

::f,Ni@%@ﬁ%éﬁ, 1@%@$1w%¢ﬁ, TIZFEHTH D,
F72, T FELUNICWTNOERICERL, Vo UL EoEREHIZ R EDN AR

Por (D) IZRATERE NS,
NT AR PVOT (D) =1—eXp[—VR(\/0)T] (3)

R Y Y540 ¢ Ry (D)=1-[L+ SRVO)T|Y/ (4)

Z 2T, RV, BRI LT 2MEMD, HH—o0®mAEICHEBL, EERR
N Vo LA L& BHERTH D,

2. RT7IoRHmER)NYRH
RT YV ABRREEE, HABEBNT X LTEZ DA, 54 F TORARENEN
LA DR A 5. 29, DOFRENRRIIIC —RICHER T 2815 2 R 4T
TNATHY, LTO XD RIFEIZESINTN D,
O FGUIREME - B OV G TH 7 X DTHEAT D
@ Gz ik - 22RO X/BINT, FROFEAIIMOTLE O XEITK LTI T
H D
@ WUNEM At IZBIT D HESRAEMRIZA AT 5, At OIS 2 [ 1
AT HERIIBHETX S

RT YV UACHE D B & L CiE, B ESIER, KEAEORNRME, KM
B, I TFORERIDNEBEL D, BT Y OO EHEICE LA, Bl
HWENDHEEOFIIE, TONBEINEIEN AN TODIHLELH D,

RU YO, DHE EEN R D XD RBGA~OEEENE L, BNRKE N

BB ORELRSHEELEL, B0 OEHIIIRT Y o 4iizir-3< , Thom (1963)
i, KEHFEE G L LIEERRAERO DI 21TV, RT Y L mEENFERE & el 5
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GEnHDdZEEERMTHAELBIC, R YoMICLrEEEREHN EER LT,
Fo, AR TERFPEEERTIE, BB EEs (B BEEs) Bk EEEoWT
T LTH, RYVYOMOBEEENEH N & 2R LT,

WY X oARE, FEIROWAT, 25 8aEA2 &S CER A D CEBE R EOFEL
BAaLIERAENTEY, BH2FEEDEZ -THEIL, i ’J:O’CH. FHIZ S BLZRN
@:D@T<ﬁ6ﬁ%(%WE%ﬁ)ﬁ%@éﬂfwé HEEROLGA TR, FiRCE
JBWZ X EENRE LA, ﬁﬁ%%\éﬁ’ﬂl%ﬁ%’?ﬁ@%%ﬁ@\éiﬁé (tornado
outbreak & F:ZiL5) R HE ZH5H (Wen and Chu, 1973),

3. FEFF®/M o Rl
K@ITESE, RT Y o e R ¥ omiEo s F— Fa ERERITHE
T5E, MEZIZEAEENDBALNRY, UTTIE, TOHBIZHOWTERT S,

HH—ODOERICEBEL, EEEEN Vo LLEED XD eiELEZ T o %
R(Vo) £95L, 2oL REEHELZ T RVERIIRATERIND,
(e 221 22 R ) =1-R(V,) (5)
RS, NEOEENRAE L L XIS, WPhoOBEICH LT HIEZ 0 72O R
TR TEREND ORSIEERGE) .

( N O 5 Tl % 521 70 O ) = [L- REV,)]Y 6)

(2, NEOREENFEAELZLE EIZ, WTNPOEEICEVEE (K 1E, &N
[B]) 252 DHERITRA L 72D,

(NEOWFROEET s 22T HHEHR)=1-[1-RV,)]" @)

fE>T, 1AEMIC N EOBERRAT 2HSRS PN LT 5L, AT L2 HEmES
%,

{1-[1=R)]" [P(N) ©)
L5, RV h S, Eidko X sicmftlcx 5,

{1=[1=RO)T" [P(N) = R(V,) x N x P(N) (9)
ZZT, ROEPZEHNTWD,
[1-RV,)[|" ~1- N xR(V,) (10)

mEWEOLE, RVo)XiEE 103 LLFTHH00, RA0)DOITEUIIERTIC BV
BETHRY Y 3L,

bz &nn, ROLD, 1HEMIZOTIOOERIC I W HEZST DHERITR
A THEPTE 5,
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Ro(D) = Y IRM,)x N x P(N)] = RV Y INxP(NY = v R(Y,) (1)

HNH, BEEMSRITERIEAEROFEIME v OFRIKT L, 1SRRI, WSRO
WHEBKRTHY, R YoM ERT Y ML P — FOMRIT—ET 5 &

75&%@#“( x5,

4 R7IonTWERINYDHDNY— FOaBK
3. TIE, R8BS 72 T TRl AFHE L2, 2 2 CiE(3) (@) ot %

EHER Y, FEofERZMEET 5,
(8D PN & LCHT Y oA A L,
{1-[1-RV)]' [P(N) = P(N) - [1-R(V,)]' P(N) -
_ N 12
=P~ [1-RE)]* L exp(v) = () - RO

exp(—v)
EMRDBI L HEEETD L, ﬁan@@%ﬁﬁiuT@ D THD,

axmi{wm—wexp( v)}
=1-exp(v —1R(V,)) exp(-v) (13)
~1-exp(-IR(%))
ML, T VDA & B FIIORE DM NS, = 2T, KOBIRK i
WTW5,

exp(x) = i)r(]_n. (14)

->7T, XB) (HHVEX13) 1%, XQDEH NS L,

2
vﬁywxgﬂﬂgw)+m] 15)

Rm(D)—l—eXPGwRO%))—l—[1+
LRI, RVoOB/NIWEAIL, kATHETE 5,
R (D)) = R(V,) (16)
F U PSR OBRE BREC, —iko 2 HEMAHNS &, KA THEE T %,
Ro(D)=1-[L+ AR(Vo)|"" =1~ (1+[‘71jﬂvR(Vo) +o)

zVR(VO)
PLEDZ LG, BED X I —DDERIZKT DWWEMERDIEF I/ NS BRI
® LTI, FHRERRITEBBER DO EEIZOBMET L, BEBOMER AR
TIFE A ECEERTHD Z ERX DD

(17)
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[Z5& 8 3]
1km ORI TOEE N — iRz OV T

. RSP EBE LT — RO EE
@%%éﬁﬁ%@%ﬁ@ FEOEFRF AT —ILDFEY RS H 2 Enn, ~NF— Rihfic R
AR L720IL, LFDO L D REETCREEI T, FHRICHEHT 537 A —
133K 1.1 IR,

BRI ASL, AR CRAE L CEERFHIBANICBE L-ERTH D
HiEEEL T b

« WEEROWER SIX, ENTN1Ikm#EHN O ER M OHER S 2 HWS

- WA OEEREMBEIIIARGENE L, EEBIRENEM 25 E S 28
ERLKRD LW, HHH0-1kmD ¥ 7 A v hE S OFIIZ F{A0- 1km 5 it
DOEERHAT B HEEZH NS

# 1.1 RV — FEBEEICHW D R T A —H

EERE e HEH | BAE U] R& THE R B
(km&BL)7) @ | m/s) | m) m |u~w]Uu~L][wW~L
% - EHE 4.41 28.5 128 632
2 0-km EERE 3.40 9.7 154 448
B 1-2km F B 1.90 294 197 766
- EERE 2.17 8.6 173 434
B 2-3km FHfE 1.98 28.1 174 684
- EERE 158 8.8 180 366 - .
I}?\: 3—4km zFi’}]ﬁE 1.09 30.6 213 861 (*ﬁn‘j’ﬂﬂiﬁi5km®1ﬁé1tﬁﬁ)
- EERE 0.79 8.6 216 310
BE 4-5km F {6 0.87 31.3 299 1029
- EERE 0.99 9.0 247 132
. EH{E 8.99 28.0 100 632
& 0-1km ZERE 493 9.3 120 448

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

1.1 X0, FHEEMEE 105 1Y T 20 i b R & <Pl &z oik, o
~1km #i TD 58.4m/s TH -7z,
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# 7 @ 6 A

—— [E4-5km —— FO-1km /BB *+5km
BEERIEZE [m/s]

1.E-06

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

1.1  1km #iAfgEO Y — Rih#R & £5km &P O~ — Rl

#1.2 AEHEIHER10BIZ6 G L7 wa maE

Ffft o — =< AR A [m/s]
f20-1km 55.2
fi21-2km 48.7
fi22-3km 47.2
fi23-4km 46.4
fi24-5km 47.1
##0-1km 58.4
(%) WA 2 OEAI4% = 5km 58.3
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HZ 12 0~1km, 1~2km, 2~3km, 3~4km, 4~5km, V& 0~1km &%
A A # 1.3~1.8 1T,

7% 1.3 [MA] 0-1km #iPHO M EFEA - HiEEK

AR REH- BB INE BEIT—I T B i
(BE0-1km) D#fEt § FO F1 F2 F3 | (BEE) | GBLE) | (EOFH)
HiE R 47 15 23 9 o] 12 0 59
;g?;e FEH{E(F) 0.91 0.29 0.45 0.17 - 0.23 - 1.15
(51.5%EF8) R RE (F) 1.51 113 061 043| - 071 - 1.90
CV (%) 1.65 3.89 1.37 247 - 3.03 - 1.66
HARE R 5 28 15 12 1 o] 11 0 39
;g?;;ﬁ EHE(F) 1.30 0.70 0.56 0.05 - 0.51 - 1.81
(21 54E15) BERE (5) 2.03 1.69 060 022] - 102 - 2.63
CV (%) 1.56 243 1.08 4.64 - 2.00 - 1.45
BRI N5k 17 14 3 0 of 6 0 23
gg?;;é FH1E (F) 309 255] o055 - - 109 - 418
(5.5%EF5) BRERE (F) 363| 28l 088| - - 177 - 4.70
CV (%) 1.17 1.11 1.62 - - 1.62 - 1.12
- HARE R 5 227 132 29 9 0 57 0 227
51 5408 EHE(F) 437 2.55 0.56 0.17 - 1.09 - 437
(BELE%) BERE (F) 340| 281) 060| 043 - 7] - 3.40
CV (%) 0.78 1.11 1.08 247 - 1.62 - 0.78
- BNk 227 189 29 9 0 0 0 227
51%;5E$Fa‘1 F1E () 4.41 367| 056]| o017] - - - 4.41
(SEE) BERE (F) 3.40 3.32 0.60 0.43 - - - 3.40
CV (£F) 0.77 0.91 1.07 247 - - - 0.77

1.4 B 1-2km #PHOBEEFEAE - HEEL

AR Hhisg REH- BB INE BEIT—I T B i
(B 1-2 km) D#REt i FO F1 F2 F3 | (BEE) | GBLE) | (EOFRH)
AR N5 29 9 17 3 o] 1 0 30
;g?;e F 1 (F) 056| o017 o033 006 - 002 - 058
(51.5%ER8) R#ERE (F) 113 076 o059 024] - 014 - 1.13
CV(£F) 2.01 437 1.78 4.06 - 7.18 - 1.94
HiR N Ek 18 9 8 1 o] 0 0 18
;g?;;ﬁ Fi1E (F) 084 o042 087 o005 - - - 0.84
(21 545) BERE (F) 1.58 1.15 0.59 022 - - - 1.58
CV (%) 1.89 2.76 1.58 4.64 - - - 1.89
HiR N5k 12 8 4 0 of 0 0 12
gg?;;é Fi1E (F) 2.18 145 o3| - - - = 218
(5.54ER8) BEFE (5F) 284 208]| 086[ - - - - 2.84
CV (%) 1.30 1.43 1.19 - - - - 1.30
- HARE R 5 98 75 20 3 0 0 0 98
51 5408 EHE(F) 1.88 1.45 0.37 0.06 - - - 1.88
) BRERE (F) 217| 208| 059| 024] - - - 217
CV (%) 1.15 1.43 1.58 4.06 - - - 1.15
. BRI Nk 98 75 20 3 0 0 0 98
51*"5‘"&[%.1 F )il () 190| 146| 039]| 006]| - - - 190
(SEE) BERE (F) 217 2.08 0.59 0.24 - - - 2.17
CV (%) 1.15 1.43 1.58 406 - - - 1.15
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7% 1.5 [2MA] 2-8km #iPHO M EFEA - HIEEK

AR i REH- BB INE BEIT—I T B i
(B 2-3 km) DHfaEt i FO F1 F2 F3 | (k) | ggb) | (BEFE)
HiE R 25 10 13 2 o] 0 0 25
;g?;e T {E(F) 0.49 0.19 0.25 0.04 - - - 0.49
(51 54E) BEREE (%) 100] 066 056] 020 - - - 1.00
CV (%) 2.07 3.41 2.21 5.02 - - - 2.07
HARE R 5 16 10 6 0 o] 0 0 16
;gﬁ’;;ﬁ Fi1E (F) 074 o047 o028 - - - - 074
(21.5%E8) BERE () 1.37 0.97 056 - - - - 1.37
CV () 1.84 2.09 2.00 - - - - 1.84
BRI N5k 12 9 3 0 of 0 0 12
gg?;;é T 1418 (4F) 218| 164| 055| - - - - 218
(5.5%R8) BERE (%) 222 146] o088| - - - - 2.22
CV (%) 1.02 0.89 1.62 - - - - 1.02
- HiR Nk 102 85 15 2 0 0 0 102
51 5408 EHE(F) 1.95 1.64 0.28 0.04 - - - 1.95
) BRERE (5F) 158 146 056 020] - - - 1.58
CV () 0.81 0.89 2.00 5.02 - - - 0.81
e BRI N 102 85 15 2 0 0 0 102
51’_"'5‘"&[%.1 F )il () 198| 165| 020]| o004 - - - 198
(2EH) BE#RE (F) 158 146 056] 020| - - - 1.58
CV (£F) 0.81 0.89 2.00 5.02 - - - 0.81

1.6 [l 3-4km #iPHOEEFEAE - HIEmEL

AR REH - BB INEF BEIT—I T B i
(B 3-4 km) DHfaEt i FO F1 F2 F3 | (k) | ggb) | (B FE)
AR N5 20 4 15 1 o] 0 0 20
;g?;e F 1 (F) 039 o008] o020 o002 - - - 0.39
(51 54E15) BERE (%) 066 027| 057 014| - - - 0.66
CV (%) 1.71 3.48 1.97 7.18 - - - 1.71
HARE R 5 11 4 7 0 o] 0 0 11
;gﬁ’;;ﬁ Fi1E (F) 0.51 019 o033] - - - - 051
(21 54ER5) BERE () 0.75 0.40 0.57 - - - - 0.75
CV (%) 1.46 2.15 1.77 - - - - 1.46
HiR N5k 7 4 3 0 of 0 0 7
gg?;;é T 1418 (F) 127  073] o055 - - = = 127
(5.5%R8) BERE (%) 104] 055 o8| - - - - 104
CV (%) 0.82 0.75 1.62 - - - - 0.82
. AR R 56 38 17 1 0 0 0 56
51%&% EHE(F) 1.07 0.73 0.33 0.02 - - - 1.07
) BRERE (F) 079| 055| 057| o014] - - - 0.79
CV (%) 0.74 0.75 1.77 7.18 - - - 0.74
e BRI Nk 56 38 17 1 0 0 0 56
51*"5‘"&[%.1 F )il () 109| o074| o033]| o002 - - - 109
(SEE) BERE (F) 0.79 0.55 0.57 0.14 - - - 0.79
CV (£F) 0.74 0.75 1.77 7.18 - - - 0.74
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7% 1.7 [2MA] 4-5km #iPHO R EFEA - HIEEK

AR REH-BBH INE BEIT—)L 7 B 8y
(B 4-5 km) DHfaEt i FO F1 F2 F3 | b)) [ ¢BL) | (B FER)
HiE 15 2 12 1 o] 1 0 16
;g?;e THME () 0.29 0.04 0.23 0.02 - 0.02 - 0.31
(51.54ER8) BERE (F) 064| o020 o062] 014] - 014 - 0.65
CV (%) 2.20 5.02 2.65 7.18 - 7.18 - 2.08
HARE R 5 8 2 6 0 o] 1 0 9
;gﬁ’;;ﬁ Fi1E (F) 037 o0o09| o028 - - 005| - 0.42
(21 5%EF8) BRERE (F) 074 030 071 - - 022| - 074
CV (%) 1.98 3.20 2.55 - - 4.64 - 1.78
BRI N5k 6 2 4 0 of 1 0 7
gg?;;é T 1418 (F) 109 036] o073] - - 018 - 127
(5.5%R8) BERE (F) 116 085] 128| - - 043| - 104
CV (%) 1.06 1.50 1.76 - - 2.37 - 0.82
- HARE R 5 45 19 15 1 0 10 0 45
51 5408 EHE(F) 0.84 0.36 0.28 0.02 - 0.18 - 0.84
) BERE (F) 099| 055] 071 014| - 043] - 0.99
CV (%) 1.18 1.50 2.55 7.18 - 2.37 - 1.18
i BRI Nk 45 29 15 1 0 0 0 45
51*"5‘"&[%.1 F )il () 087| 056] 029| 002] - - - 0.87
(SEE) BERE (F) 0.99 0.69 0.71 0.14 - - - 0.99
CV (£F) 1.18 1.27 2.55 7.18 - - - 1.18
# 1.8 VEM] 0-1km HiPHOEAEFEAE - BIEEK

BEBRME REH - BB INEF BEIT—I T B i
(8 0-1 km) DfE i FO Fi F2 F3_| (b)) | ¢ab) | ECTFE)
i N5 25 8 12 5 o] 9 38 72
;g?;e THE () 0.49 0.16 0.23 0.10 - 0.17 0.74 1.40
(51.54ER8) BERE (F) 09 o075| 043] 030 - 062 252 3.35
CV (%) 1.86 4.86 1.83 3.08 - 3.55 341 2.40
HiR Nk 15 8 6 1 o] 8 38 61
;g?;;ﬁ EHE(F) 0.70 0.37 0.28 0.05 - 0.37 1.77 2.84
(21 54ER5) BERE () 1.23 1.15 0.46 0.22 - 0.91 3.71 4.86
CV (%) 1.76 3.09 1.65 4.64 - 2.45 2.10 1.71
HiR N5k 9 8 1 0 of 5 34 48
gg?;;é TH1E () 1.64 1.45 0.18 - - 0.91 6.18 8.73
(5.5%R) BERE (F) 219| 208 043| - - 169 579 7.50
CV (%) 1.34 143 2.37 - - 1.86 0.94 0.86
) HARINR 142 75 15 5 0 47 319 461
51%&% EHE(F) 2.74 1.45 0.28 0.10 - 0.91 6.18 8.92
) BRERZE () 273| 208| 046| 030| - 169] 579 6.40
CV (%) 1.00 1.43 1.65 3.08 - 1.86 0.94 0.72
i BRI Nk 463 397 49 17 0 0 0 463
51*"5‘"%5 T 1418 (F) 899 | 771 095| 033 - - - 8.99
(eEm#) BERE (F) 493| 483 083| 054] - - - 4.93
CV (%) 0.55 0.63 0.92 1.71 - - - 0.55
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2. 1km OB TEENY — F&2 KD 5 EOME

RS TIE BT OEEREMT A N (LU, T4 l\) Ti UTOE DIz~ 510
TV,

v REERRDN D B KX OV 2 4 Skm OFAPH 2 H 2217 8 AR U 2 5% E

%
v LEROSGE, 27 L 1Ikm i L ICEEDOEFRAMDMERI M2 FE L,
ZDOIHD Ve Nk b REREL L TRE SN DMRSAMERFT THND Z

w

v B RJRGE DR AT DR EIC S T- - T, FEEHREHIN A 1km #ilH
ZEICXY > TENENOFHDMHERD M EHEL, £D I HD Ve 235 b
REREE L TRESNLMERSMERTET 5%, BETLI L

F£72, 2013 4F 10 A &7z INES @ [R5 EFT O BT A4 M (E)
RO 121X, LT XS itk nid 5,

v o [BAER] T 2B OBLEND, TN OEEOIEA M L IR
D 2 HAEEHRTHEY, EEDSEEOMME L 7= I8 2 558134 TOMsy
LI CEBNRAE LT 5,

v o [EEERE - E - BRE - BRI W] fERESMIX, T2 HEROBLEND
BRI AR TRl 5, FEA O FEAE IS & IR AN B B i ok
T%of% ZD 2 REAESEMRDERRT IR Z BB T 25 5 VT 5

BalE, EARREMIRICET 2 b0 LT 5,

ZDED e TA RROMIRDOE 2 FI2EES X, ARG (=5km &) @ik
HEELIAEBICH T T AT TR, 1.CIE 1km HOEMEEKICOWTSH
WA RAERIC T P L CGGHEAZIT > TV D,

WA A A L BT AR, 1km O EMEI T — R &R 5E 2 HI2iE
MESENZ, 22T, LT 3 ODHANLZORBESEEET D,

1. Wen and Chu &7 /V OB GRARE & DAL

FEASE L amiE g oo Bt
3. EERT—HX—2DHE
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2.1 Wen and Chu ET/LDYERIEZE B
Wen and Chu O#EEGHIY72ET NV TIE, EEE Do OMEMEEMIZX LT, 1 20%E
EKORHEN Vo LL E & 72 5 1HFE DANV) O E EDANV)] 1ZLLFTREN S,

00 00 00

EbANQFJIIWO@HfOAWJﬂNdWm

00V,
2z o 270 ©
#0y [ [ [110v.1ayavda+ Dy [ [ [Wg) (v, we) avetwde
00V, 0 0V, (1)
+(D027T/4)J-f(V)dV
VO

ZZT, Vwl, ald, ENENEROREKERE, E ESBIOBHFRTH D,
T2, f&y,2E x,y,z OFEREERE KA, WVIIE SR OMIERTH D,
KB TEEEIS L Z 0~0E THEALTWNWDLZ 000005 L 951, Wen
and Chu OE7T/VTIL, HINZ—ERRFELE/ T A —& ([RIFHEREESA) &R
FRICIAWVEEIR A AE LT\ D, 72720, HBRERNIEF IR VUL TFGRITEHE T
BT, BERIZINWEIERS D VTR ROE S O®EEEE 2 5083700, LiL,
FERICEL 52 5EEBEOR SOHEANTIZHOY 2R L T LERDH D,
WD 1km HOEMHIXE > TEENT A =X 2RO — REHETHZ &
1%, ED/NT A — L ReE A3l - ER O™ 5 I JRWEIPH TRV TWnW A Z &2 EEL T
WBHZ LT B,

EARRE S OFMmIX, B &I, N — FOFMICR b REREEL 52X 5729,
FEFTHNHPH TR SV B /N7 A — X BHEAT 2 FIERER KR E N,

2.2 REHLBEBEBOBER

R (R VWVEIR A2 BRI KB - 72X 2.1 D & 5 RRFEAAEE L, S 0 TRAELEE
SLOEEROBEEE 2D, THENOHM (0 =0FEDHn WHEREEE) 134
WOBIRIZ AT, 0=90 EDHH (Ko L&) 2 x i) ~BET 2EIE—HKTH
L EAGE LTe e, x @i m~OBEERE /L IZ W OR LSRR EZ K 2.2 1277,
AR S 1.6km B2 (hFE+5km TO®ER SEHE GETF—%)) Thhil,
WA D 1km DL EBEN 7235 FTIC 28I T 2 MER1T 0.5 2, 0.5km Bt 7= 45T 2
ETHOMRIT08RELH D, K21 IXEELE FRNEHNT HRE LIZLGATH
0%, 0=90 EOFmMIBE T RNES L Wi, BilfERIIEICEL D, F
EXMEZELS TUIT213E, BEEBEORWERITE, AT ORAREE ORI
B0, Y — REXLEL BB KIZEHIT 2 2 & i227208 5,
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X 2.1 EZORE L BEI O 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
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

BEEE XL

X 2.2 HRREEIL T o mE @i

Elgimio Y TEE S |

2.3 BEET—AIR—XNDE

bpEEs Ok ETRAEL, Z0% ERLEER) OBRE, TORELFTOME - %
FEIRRE LA R A NS <, RS S L <3 EORAEMS (EL) BT —F_—
ACFRENTWDE LD EEZ NS, BIh, EEEREOL X, AYOREME (I
k) BRETAZEIFELY, 2oL RERICEALTL, WEND 1km UINOW
R CRAELEZLDETDHE LB, EEBOEE T A—F(FAr—1  HERX,
PENE) ZFEFTICHW TV A,

—J7, WREE 1km FOEMER TR 25518, F4E - HBGEITOMRE - &%
JEEWNSEMAN ToRAEH L EBEB L OEMNOEERE S (B A FOEX)
HRENTT D 2 LT D, BREEEORKRE - BRERSHRIL, Z2<05E, WllEfiEL Tn
2WNTeD, IO F A7 — A Rwm BRI 0> TWHTh, lloe 7 A FoES %
Pl 5 2 EMMTE AR,

—J7, KE (EEET) O®ERX, HE - - REFERNOEITA L FOEIZRDS

VYRR 2 i L2 R EALE DT 20N ELWA, IWEHEZREMEL LTS,
RFHMTORELDNZ VR EBF XD,
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ZLIEFRETH DA, IF AT —NARWEREDNNTA—=FFARAHTH S, ®iZ, H
B A AT Lt%é ﬁ@u%@ﬁQﬁfﬂ%*bt@%Eék %Lf@%%
WEBNORDT-EEES LITEMICRE R LT -2 ThH D,

F7o, W EEROBEREBFROBEIZONTY, BEEROLA, TOMETE
1R EIEFITNES VN, i EEROEAIZITE1I0~E30 BEEDO L ORL L, E&RIC
FoTEE1 Vo bDbH 5, —MIZ, WEIZRNITZR DI EAERPIIRE <
720, A bkm TIEE2~E3 S OFREHIFH L L INT2T —F b7 720,

2. 4 REH - ABERFTESM - /N\T— FORERZ

HEERO G AE S v, FIREREE S0 fx,y,2), BLOEENAT—F (140
IZWT D FERIZEY VO LLEOWEZZ 1T DHER Pyo(D)) OEIFRIZ OV CHEEET
%o EHEDONAY—F PvoD)iZ, EEOEFLFIAE v EIROBIRICH D

E[DA
Rio(D) ~ v R(Vo) =v% @

G, @EEOYE, NY— FITEEHRAEE v, EDANVONIEAI L, EEHaH
SO HAE Ao IZ BT D,
1km¢E®ﬁﬁ%TWiAoﬁ1nﬂbzﬁ%ﬁtb,(E['Ni*ﬁﬁ?fééﬁ v 23 1/10 3T <
W BRI ) KRERANY—REH 2 5,

PeEmEAHE EL- ] 1%, EEEGE, #EE, HERIBIOBEITRRZENLEN
MRS CET S &, AT TE %,
E[DAVy)]~ - F(vg))x[w T +Dg I +wDg + (7 D02/4)J (3)
e, #eEmAEMAmEE, Bao@mfEs (1-F(Vo) I+ 5, 72, EX0H
1H, FE2HOFHENRENOT, FHHRER I TITHIRIFEHAIT 5,
lkm EOBMOLE, HEES1E2E2ETHS L, @LEBET D L) FEFITK
NP —=RERD,

[l SRR A £(x,y,2) 13, BEER/NNT A—X N x,y,z & 72D —DODEERD HBMHER
ERLTND, #-5T, NEDOEERD TG, TNODEBED/NT A —2DHE]
#E (N fEL ﬂTéﬁA)@ﬁﬁﬁé MBS A, A% N X ESEy 2@ 0T
A#~‘_ﬁ%éhé(ﬁ®%%)

AAROEE, IEd CEEBRORA (T B 1320V, EMIZIXF A7 —
ND/NSTRE ORI T D, —J7, WEEEE (B 2 1XEM 4~bkm) TIFFEAEIL
DI, FERIEIC F A — VLV OREREEDLENRRE VL, Lrd, FAT—10
KERERIIDFEANPOBE L T 2720, BiEELEBE LY — RIZPHEMUE
WL D 2 DD,
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2. 5 F£&H

1km HEOEM TN — RE2RD D Z L1X, Wen and Chu OEFET L HBMEE L
TWAEEZEME LTV, £72, Wen and Chu ®OEF /UL, —OD@EEDHEL
MR (RIRFEREENA) (S LD THY, EE T A= 25 Ulzmidb g
RIS SIVT WD, 1o T, bz AL L A3 2 LIk, BAEKZBEICHE
45z &Licin s,

BEMoRMAZE RIVUIIRDIEE, HHWVITEEESINELRNITRDIEL, Bl
BaBE LTBEROBEREIIEL D EEIAGHMEEZHA LWL, @i, EF
RIREETIE—EMEIZ2 2 Z 20D, BOW 2R T H-OIEHTXETHY,
AR ERR LTI 570,

W RO - RS R Z IS, 1km XA T EEEZBERMBIT 7562 L1X
WtTH 2D, =T, 4, M LEEP BB - BRI TWLHZ 2 a2EX 5 L,
ZOREBIBEITRELEZ D, BIBEST — 2 OESEZMET 5 &, ik 5km
FEEOFRFHN TOW LEBOREREEBE LoD, i EEEORE % FE LB O
TRATD FERIRY L0 THDL EERD, 2, WHEHR 5 £5km OFEIL,
F2 7 7 AD#EEE S OVPHHELNES & CE¥IE 2.967Tkm, ZHE(RFZE 3.205km)
Z#EELTH, Wenand Chu DEF/LOEMEHIFANICH H L EX 5,

e 2-3-2% 3-10



[2E &k} 4]
S A — 2R 0-1km O H1EIZHOWT

1. ZC®IZ

MR OEBBAENEII ARG ENEL, 87 AV PREPKBER KD bR
72, HER 0-1km O 7 A > b & OFHEIZEER 0-1km it O fEZ £ 29575
152 VTR L 72,

2. M 0-1km M CTHOE® I AL M EIDRE

WA 0-1km D& 7 A > MRS, SEEFFEN R B IELL L TV 5 B2 5 FEH 0-1km
B COETRHAT2ORGHNTHD EE 2 BHND (CASE 2-6B~6D),

—J7, X 2.1 O EEEEOBAEMBENOHELZIND X O, Bl 0-1km Eiftok
7 A2 MRESFENTHI SN TW D AREER H 5, & 2T, BAEME U H 5\ i
MR 720 ERERERIC OV T, ZORENE ZEFERICE T/MEL, B 0-1km
DT A MRS (2.1 OHWmEOHMSR) ZRFARIZHEHE L (CASE 3-1), Zivx
FWCTHEH 0-1km O Y — K27 L7z (CASE 3-2),

LREREROYA, RO AEN EIZIAME T2V, & To EREE A2 Al 0-1km
Foftzmi L7z &9 A iin e 6 2 f0E L, BEREK AW 1km £ THME LI5S
DETZ AL MREIBBEBOEDITRD, WHNBAENEDN B 5 LREEEILE OFRAEN
ErEE L, BANCBAEMEDN S H5E O 1km ZREME & LIEGEZ, 4
FERA MY, B AV FESOWREEIToT (3.1 0O2BMEBM]H),

iy Googhe Earth i-L _._l T |
| J7{ME) WWE AT U-MD EIKE ARIH S - |

|25.087777T8 138 Te44444 Q 0 [(#]@]ae)e & |1 & [ N4

2.1 kRfEEEROT—Z_X—2 EO3A - HIRALE O —#1(2008/11/23 D &)

e 2-3-2% 4-1



#* 2.1 EEHREHUROESET —

2 —B L lkm EfTOEI A FES

H FEBR HEIGAT REME Fo|lw=e | mme| s BRNKkmERD 7T A MRS (km) BEA kmiE R D5 A MRE (km) tEESONME
ZF = = a/\

w| €88 Bl | smEme THETH HeE sppe | Sedle | G | (m)f RS | a-akm | 2-3Kkm | 1-2km | 0=1km | 0-1km | 1-2km | 2-3km | 3-4km | 4-5km |1 T| BA |Hox<
1 19750531 18:10|B4R2 |&RJIAERK+tE]| 35.433| 132.628 2 1.8 50| OL 0.842 1.139 [ 1.139 | 0.906
2 19890316 19:20| SRR |&R)II AR KL ET| 35.4| 132.667 2| -999| -999| oL -999 -999| -999

3 19900406 2:55|AJIIE [HIVEERESKET 37.203| 136.682 2 10| 900| oL 0| 1.023| 1.053| 1.259| 1.129| 0.807| 1.301 0| 1.023
4 19741003 19:05|dtiEiE |BAEREFE] 42.189| 139517 15 -999| -999[ oL -999 -999| -999

5 19991125  15:40|FKEIE |/\FXHET 40.347| 140.027 15 1| 100| oL 0.896| 0.123 1.024 | 1.024 | 1.000
6 19680108 950\ FBIE [hTEEMAIAEl  37.23] 138.323 1| -999| -999| oL 1.151| 1.164| 1.161| 1.173| 1.173] 1.182 | 1.182 | 1.201
7 19690622 9:00|lLAE [FIEHERZEILET 34.625| 131.603 1 6.5 200[ oL 2.873| 2.383 3.087 | 3.087 | 5095
8 19721121 17:.05|= LR |2 36.891| 137.416 1| -999| -999| oL 0 0 0

9 19920917 9:05|dtiEE |IBERT 43.847| 141.499 1| -999 20 oL -999 -999| -999

10 | 20010601 13:20|FF%E |F 2B AW 40535 139.946 1 08| 150/ oL 0.189 1.108 [ 1.108 | 0.217
11 ] 20040815| 12:10|dbiE |#LCERALICHET| 45.456| 141.034 1| -999| -999| OL 0 0 0

12| 19730521| 16:30|RJIIE [FIVERRIFKET 36.832| 136.746 0.5 2 30| oL 1.084| 0.978 1.088 | 1.088 | 1.090
13| 19750531 18:10|S4RIE [HR)IIEBK+#1HT 35.435| 132.633 0.5 1.3 50| OL 0.361| 0.133 1539 [ 0.361| 0.133
14 ] 19791031 13:.00|RJIE |FIVEEREEE]] 37.139| 136.684 0.5 -999 20| oL 0.243 3.1 1.123| 0.081 1.881 | 0.243 3.1
15| 20020923| 14:30|FLE [T#IAEHHE| 36.971| 137554 05 2| 500 oL 0.945| 1.028| 1.021| 0.14 1.021 [ 0945 1.028
16 | 20081123| 10:20|RJIIE |FIVEEREEE]] 36.988| 136.774] 0.5 1| 150 OL 0.528| 0.437 1.224 | 1.224 | 1.139
17 | 20081015 13:48|#mBE |&HiBH 37.86| 138.916 0 2 70| OL 0.558| 1.001]| 1.004| 0.78 1.006 | 1.006 | 1.000
18 | 20081030 12:38|EHRE |HEFNEEE]| 35.584| 134.293 0| 08 3] oL 0.018| 0.802 1.268 | 0.018] 0.802
19 | 20091030 7:26| EHE |FEESENFEH  40.505) 139.999 0 0.1 30[ oL 0 0 0

20| 20100917| 1055|3EE [EMT 37.634| 138.76 0| 25 150| oL 0.001] 1.041] 1.13| 0.412 1.040 [ 0.001| 1.041
21| 20101015 4:30|RJIIE |PIVERRFEEE]| 37.168| 136.676 0 0.1 30| oL 0.049 1.115 [ 1.115 [ 0.104
22 | 20101015| 17:.00|#rBE [RBAAT 38.056| 139.323 0 0.8 200| oL 0.819 1.123 [ 1.123 | 0.889
23| 20101017| 12:40/FkEAE [ILASR/\UEHT) 40.381| 139.995 0 0.5 100[ oL 0.475 1.507 | 1.507 | 0.489
24| 20101227 1:30|BJIE |FIVERRZEZMI  37.018| 136.744 o 07 80| oL 0.606 1.037 [ 1.037 | 0.744
25| 19780814| 10:40[dtiEE |2E 45.083| 141.633] -999 1.2 20 oL 0.962] 0.135 1.126 | 1.126 | 1.092
26 | 19930926 1552|dbiEE [BEath 43.955| 141.615] -999 0 0] oL 0.435| 2.436] 0556 2.436| 2.436| 0.556
27| 19960905| 10:20|FkEHE [HHFIEBEIHHAT 39.255 139.9] -999 0 0| oL 1.013 1.092 | 1.013

28 | 20090823| 18:37[ILFZE [EERATH 38.61| 139.574] -999| -999[ -999| oL 0 0 0

29 | 20090823| 1851|ILFZE [EEMT 38.624| 139.585] -999| -999| -999| OL 0 0 0

30| 20091004| 12:50|f/MAE [fAT 39.665| 140.074] -999| -999| -999| OL 0 0 0

31| 20091027 13:10|#BE |[RAJIH 37.035| 137.821] -999| -999| -999| OL 0 0 0

32| 20101026 710ldeiEE |B¥h 43.394| 141.431] -999 0.1 20| OL 0.009] 0.182 1.858 [ 0.009| 0.182
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3. HA/NT A—Z OHEER R M OEE NP — FOHEERE R

NP — ROFEFMEZE 3.1 IRT, £, "= FOHEEREAZK 3.1 BLOFE
3.2 \ZRd, Bl 0-1km D& S THRAH L7284 (CASE 2-6B) 1%, ~¥— FoE#
X 58.4m/s & =5km 7 — A LIFIFR U & 72 5,

W 0-1km OV — RiE, FEEER R REREMTHY, o7 AV FE
SO FIZK - THERD 59~62m/s O#FPH &L 22508, WTIHIZBWTYH
Ve(=69m/s) % LA & 7200,

#*3.1 #EENY— FOFHRAEM

BEr—2 BRI P FEH | EE U] £& tHEE %k
(BAEA = 5km) (&) (m/s) (m) m Ju~wlu~L|w~L
CASE 1A-1 +5km (V—HEH ) ;Ff{%@% 22'83 23'2 }g} ;gg; ©005)| 031 o046
_ _ EHE 4.41 28.5 128 632
CASE 2-1 k2 0-km EE R 3.40 9.7 154 448
_ £ 1 T 1.90 29.4 197 766
CASE 22 B2 1-2km EE R 217 8.6 173 434
_ % o Fi{E 1.98 28.1 174 684
CASE 2-3 K2 2-3km EE = 158 3.8 180 366
_ _ EHBE 1.09 30.6 213 861
CASE 274 B2 3-4km =R 0.79 8.6 216 310
_ kg EH{E 0.87 31.3 299 1029
CASE 275 2 4-Skm EE R 0.99 9.0 247 132 mLE
SEHE 8.99 28.0 100 65
ZERE 4.93 9.3 120 183 | (B Etihis +5kmDEZE
EHE 8.99 28.0 100 632 £R)
ZERE 4.93 9.3 120 448
TH1E 8.99 28.0 100 766
ZERE 4.93 9.3 120 434
SEH{E 8.99 28.0 100 896
BERE 4.93 9.3 120 810
_ _ BB 4.41 28.5 128 703
CASE 3-1 [E 0-1km (4}3&) B [ 340 57 154 582
SEHE 8.99 28.0 100 703
ZERE 4.93 9.3 120 582
; = {8 8.99 28.0 100 874
= ) 0- BE 1
> B8] 0-1km 4MEES EEEE 293 9.3 120 =74

(WEGED T 71X, BEuEE F A7 — )V INO—kE554 CHEE, F Ot i,
(EMHBREORTFITADOMHE 2 £ T, ADHMBEOEEIL, MR (=0) L35,
1km B OMEEIREE, +5km fElk COME L,
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——  Polya%#(+ 5km) _—

f21-2km
[E3-akm

Eo-tkm (EE0-1EX) -

HEO-1km (£E%0-1ER)

FZ0 1km
f=2-3km
fZ4-5km

HBokm (128X

EEEE (m/s)
30 40 50 60 70 20 90 100 110

1E03

1E-04
£ 1E05
2
% 1E-06
=

1EQ7

1E08

1.E-09

1E-10

() FEMEE O Y — REik
——  Polya % (£ 5km) — [Z0 1km
— Bo-1km (FEO1EX) — — = jB0km (¥E12EX)
AO-1km (2EFE01S)
EEEE (m/s)
30 40 50 60 70 80 90 100 110

1.C-03

LEQ4 \\
% 1E-05 ‘\-\
=

1E-06

LELT:FJFEHQ#M
EEMER Boom
1LE-U/
1E-08

(b) MR D/~ — R

3.1 FEMMEEIZ IS 5P — FOHEER R
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# 3.2 BRI U7z s mE

BEtr—2 HEREAH(BXREA) KB B HEEE (Polya) [Z®t i 9 2 ElE
- (E¥EE 300m] 1E-04 | 1E-05 | 1.E-06 | 1E-07 | 1E-08
CASE 1A-1 +5km (V—#59 %) 40.3 58.3 75.4 92.7 108.7
CASE 1A-2 +5km (V FR{HE) 388 53.6 67.1 80.4 93.9
CASE 2-1 FE4El 0—1km 37.2 55.2 72.4 89.9 106.6
CASE 2-2 FERI 1-2km 32.7 48.7 62.6 76.4 90.3
CASE 2-3 FE4El 2-3km 30.6 472 62.0 76.6 91.6
CASE 2-4 FE4El 3—4km -— 46.4 60.1 73.3 86.5
CASE 2-5 &Rl 4-5km 30.1 471 61.2 74.9 88.6
CASE 2-6A B8l 0-1km 32.1 497 65.8 82.0 98.6
CASE 2-6B B 0-1km (FEO-1kmEZ) 416 58.4 74.9 91.7 107.7
CASE 2-6C #B 0-1km (fE1-2kmEZ) 424 59.0 75.4 921 108.0
CASE 2-6D | & 0-1km (£2EPE0-1kmE) 443 61.1 77.8 94.7 110.2
CASE 3-1 BE 0-1km (4}48) 38.1 56.0 73.2 90.6 107.2
CASE 3-2 i 0-1km (BEO-1km#4}4&) 42.6 59.5 76.0 92.9 108.7
—_— 0-1km ([E01EX)
EEEE (m/s)
30 40 50 60 70 80 90 100 110
1.E+00 : : X :
1.E-01 :
& 1E02 :
% 1E-03 !
\
% 1.£04 ~— :
LEQS o= m =
\\
1.E-06 ~——
Loy | EELEFTBIESILFO T~
: D = 300m T
1.6:08 T~
™G

1.E-09

3.2 EAMFIHMUEIZI T DM 0-1km O~ — F (CASE 2-6B)
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[Z=&F 5]
mENY— FOHEEE (HEE-E) (IS 555

1. 1ZLHIZ
HARBIGAHI T, RHERS DA EZR#ST 2 ZENBEETH DD, EENY—
RIZBD D HEFE S ERIZHOWTLLT o@D B L7z,

O fERSAAIRIUME O FiEE S GRillGalI AR S)
MR AATERIUTHE D /X T A —F ARNfRES
=2.1 Hi CHEt
Q@ T—=F2ENDLRNT LI RHEES GREGRII A EFE )
7= 2 WM 51.5 RS THDH I Lhb, MERELIET L LT —X
ERDIRNZ LTI N T A—FREES
=2.1 i1, 2.2 #i T
@ T—HDARMEES (BRI HEES)
BB T — A WUED R, Gl T —Z kDT — 2 PIUES o & LIcGE T
HED, T—HXFDHLDDARMERES
=2.1 Hi CHEt

IO DR S ERNAY — Rl T BRI OV TRRETT 2,

2. iR S HFE DB
2. 1 ®ENTA=F L P—FoHfiEks (O, @, ©)

BELl7— & 1187 H D #E5ET — # 1Z%F LT, Jackknife {:% 5 H L7z, Jackknife 1%
FKRSCREEF 0 B TIA S BEH S0 FIET, [H LAZE8E D E D DIIATB O 533712
BT 2 HETH D IR 2B W ThH, ERSMETIVONA T A E A
B35 &, Z2ORE®ZFMT 5 FiEE LTHET N TWD, REHGAAZRE
LW T A Y w7 RGIETHY, @myEitEz 6o,

Jackknife {BIZRE S nfHOEARD 5> LIFHD 1T — X DI ZRNTET — X Hn—1
HOEAZ R TDICOWTHER L (mtEy MERT 5 Z L1274 D), Thb DA
ORDI-MAEEZ D EICNRHEEMEE OZDOEDLY OHEEREZEZFEET 5 FIETH
%o (BERM)723HE G IEITZIR)

n HDORT — 2 Zffio TRO SN HBIFHME (G 2 TEREEREOSE, nty
s DEGEFEEI D)) & Py L3 HE, NA T AGHIELZHEEM (BLT, Jackknife
HEEE E WD) P ZDIEEFEOHEEM (LT, Jackknife HEEME &V 5) APF
TR THE A2 HND,
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P =P, +(n—1)(P, - P) (1)

AP  =n—1AP (2)

ZIT, PIISMAERE LIZGAOHEEM (LT, HICHEEEES VWD), AP X n
v hORGEEY T — 2 OfERERZE, (DO TEB N T A MR, OB
EEHEHDETH D,

A TE LN REE 1ITRT,

Bl 2 X O FEEIE DG, Jackknife #EEfEIL 28.622m/s TH VD, REEHL A
EICE LT- S OHEEE 28.591m/s LIFIER U Th D, F£7-, Jackknife HEEMEIT
0.236m/s L HEE I BH1,

D ONEE LR RZE, KON TNOREEIEZ LIS, B2 TORT A—F &+
lo & LEEHEDOA Y —REFHE LI, SHESFO B2 2 1TRT, £/, ~NHF—
ROHEEREEZX 1, K2, KOFE3ITRT,

X 1 X0 T—FDOEBED N, T AREI NS EDRHERTE D, (O, @D
e SE S HEE)

AP —RIZOWTIEE 3 L, o7V v ) REESITOVTEEE
84%% W N—F HfH L LT, FBRMHER 105128\ T 59.72m/s THHLEE2 5, (O
DARMEE S 2EE)

# 1 Jackknife {BIC L V& BN EE/NT A — X DR

BAiE EE (U) iz (W) (L) B R
BUT—51187E | e [EkEE] T [EERE] TuE [EfEE] u~w U~L W~L
i 28.591 9.391 123.0 130.3 1607.1 2697.4 0.0210 0.2892 0.4928
T RE 0.007 0.008 0.1 0.2 2.3 55 0.0009 0.0008 0.0007
&F—4 28.591 9.391 123.0 130.3 1607.1 2697.4 0.0210 0.2892 0.4928
INTR -0.031 -0.042 0.2 0.0 -05 -6.3 0.0404 0.0332 0.0200
Jackknife H#ETE{E 28.622 9.433 122.8 130.3 1607.6 2703.7 | -0.0194 0.2560 0.4728
Jackknife HfENE 0.236 0.270 3.8 6.7 78.3 188.3 0.0321 0.0284 0.0235

#2 NYP— FOFHRSEME

r—24% #EtE FAEH [ REW) [ 1BMW) fE) U~w U~L W~L
. S 23.049 28591 | 122.977 | 1607.077 0.0210 0.2892 0.4928

H — L

A&7 ZERE 8.972 9.391 | 130.320 | 2697.369

. J FEiy 23.049 28.622 | 122.807 | 1607.573 | -0.0194 0.2560 0.4728
\ pyagT—

SATARER ZERE 8.972 9.433| 130.350 | 2703.693

AE-ig- K- R i 23.049 28.858 | 126.591 | 1685.861 0.0128 0.2844 0.4964
(+10) ZHERE 8.972 9.703 | 137.088 | 2891.977

F) RAROFEHEREREL, BUT—SDEEER,
3) BOHEBEFRBIXEEL,

L BT — 2 DG, FATZ—ILO/NSREZEDEENE L, ECRSOEEFII/NE
<725,
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B 7 B B

1.E-
1.E-
1.E-
1.E-06

1.E-07 -

— &R 7R

30 40

50

— — NO_Bias

EEEE (m/s)

60 70 80

90 100

03

RN

04 -

05 -

N

RS

%] 1

R — R LS, T AHIER, 77— A DY — REERS B i

— = NO_Bias = = =UWLR(+10)
FEREE (m/s)
30 40 50 60 70 80 90 100
1E_03 E 1 1 1 1 L 1 1 1 1 1 1 1 L 1 1 1 1 L 1 1 1 1 1 L 1 1 1
i,\'.
| \\~
1.E-04 - <
£ ] .
it NY
& \\\~ .
% 1.E-05 - N -
%= B Ne
= 1 S
L 2
N oo
N o
1.6-06 - N "\-
| \S N
N o
\ ~
\ L 2
1.E-07 st
X 2 NAT AHEZR T — AL E/NT A—HF 410 r—ADO W — FEEH R
#£ 3 NY— FHEERE R
P BEEERICHIET HEEERRE NATRABEHRDEERELDE
1E-04 | 1E-05 | 1.E-06 | 1.E-07 | 1.E-04 | 1.E-05 | 1.E-06 | 1.E-07
HK(&2T7—43) 40.15 58.02 75.06 92.25 0.47 0.56 0.61 0.64
INAT AWIEE 39.68 57.46 74.45 91.61 - - - -
BLE-1E- RS- (+10) 41.16 59.72 77.56 95.49 1.48 2.26 3.11 3.88
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<Rl T — & L OB A ORAT >

ST — 2 O%h, FAZr—1LVO/NSREROEENRE L, BPEIOEH /NS
X IRBBERRHD, TDi=w, 3FEEHOEE/ T A—ZNTXCHHLTWD 52
DOHEEBIT — % OB % O TREROMRE 2 FEhi L7z, Bib, 87— 2 1388727
—ZMHRRY, BT —ZIXGFIELR, T A—FOHEMEEE 4, HEEMED
—EER 5, NP FOHEE/BREZX 3, X4, KOE 6177, &UT—%DGE
Ebi U C, Jackknife HEETEIIRE S 2o TWD I ERDOND, LI T —
ROREEMIZONTHREL RDMERANRH D H OO, FBAEFDE2E B E LAERIE
SR 106 DI KA Z R TH, MEIX 10m/s FRETH D Z LR TE 5,

# 4 Jackknife JEIC K VR ONTZEE AT A —Z DR GEbl7—Z L)

BAE JRR & & EEIES
ET 558 | T | SRR FHE |SERE| FHE [BEREE] U~W U~L W~L

T 36.337 | 11.655 129.8 1548 | 18154 | 2227.7| 00023| 03210 0.4399
THRE 0.226 0.143 30 6.5 433 59.7| 00090 | 00168 0.0171
275 36.337 | 11.656 129.8 1549 | 18154| 22285| 00000| 0.3210| 0.4399
NATFR 0002 | -0.045 0.0 -1.0 0.0 -40.7] 0.1154| -0.0022 [ 0.0006
Jackknife HETEfE | 36.335 | 11.700 129.8 1620 | 18154 | 2269.3| -0.1154| 03232 04393
Jackknife HTEIE 1.616 1.021 215 46.7 309.0 4261 | 00645| 01198 0.1221

#b5 NY—RFORRER BEUT—28L)

r—2% #EtE FREH R ] R& U~w U~L W~L
— iy 1010 | 36.3365| 129.769 | 1815.385 0.0023 0.3210 0.4399
EX (275 EERE 11.6550 | 154.791 | 2227.749
. , FEiy 1010 | 36.3346 | 129.759 | 1815400 | -0.1154 0.3232 0.4393
\ pyragT—
ST AR ZERE 11.7004 | 161.961 | 2269.288
R - iE - R - FEEE ) 1.010 | 37.9509 | 151.243 | 2124.444 | -0.0510 0.4429 0.5614
(+10) ZERE 12.7212 | 208.638 | 2695.378

2 ARV IR 2512, RREEHEOFEBEMERH RTINS <D,
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—E®EXRT—Z — — NO_Bias
BERIE (m/s)
30 40 50 60 70 80 90 100

1.E-03 ' ‘ ‘
4 1E-04
7
&
FE1.E-05 -

1.E-06 -

1.E-07 ~.

3 AT =R ENAT AMIER T — A DY — FRIER IR

By i =
Gl —2 L)
— — NOBias = = “UWLR(+10)
BEERE (m/s)
30 40 50 60 70 80 90 100
1.E-03 L L L I L L I I
1.E-04
&
A ~ -
@ SN
~
Re1E-05 - ~ ; .
$ ~ \~ ~
S .
S .
| ~
1.E-06 N
\ ~
~N .
\ 3
SO e
1E-07 - .

4 NATAMERBRT— AL LN T A=K +10 7 —AD Y — REERE g
(Bl — 2 ML)
#£6 NYP—FNHEERER GET—2ML)

24, BBEERCIGT HEESEE NATFABERDEERELEDE

1.E-05 1.E-06 1.E-07 1.E-05 1.E-06 1.E-07
HEKRK(&ET—H) 41.77 65.26 85.98 -0.11 -0.25 -0.39

INATREER 41.88 65.51 86.37 - - -

BE-tg- RS- (+10) 4842 74.45 97.32 6.54 8.94 10.95
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2. 2 HARWHITO F3@EEN N — R LEE (©)

A AR T F3 5 OB F L HE 23, F3EEM 1 2b - 7= L RGE LT 54 (1
H, F3@mENKAELEBE, HOHWITFIEEN 1 SRBENTWEHAEEE) O
AP RO E R LT,

T—HZIZ, 19994 9 H 24 RIZEE TSz F3 % (KX 18km, I 550m)
—OMATERET —% Z{Ek L7238, BAMIZE Aonsi EAEELRE FE
EBDF A7 — VLR TIRST 5T, F3®EBRIIRUT—% L4léro7-, Zh
I —=REHE LT & 2 A, FHmiESR 105 12 Y 4 5 R0H X, 62.2m/s (TH
muriz,

EERE (m/s)
30 40 50 60 70 80 90 100
1.E-03 S S ‘ | o
. — #Fr—2 -
(E0a ~ — - BAERIEMEEM
73 NS
8 N
@ 1E-05 \\ =
& N
= AN -
1.E-06 \\ N
‘\\ ~
NN
NS
1.E-07 ™~

5 F3aBERAEZIUE LTS O RE O F = o) A1

3 RKEFEMIA R E5km IZRBWTC, F3ERITEBOFEMMOALTHY, FDMD F3HE
EBIZTF2~F3%# F3 & L - TW5, £/, EEEIDH 18km &<, R0 EEL
WEREZXHRE LTS,
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3. &
HEFE SBEHRONY — FEESOEEZHOWTLUTD L 9 RfERPG LI,

O MRS MRPUME D AEES GERGRI N EES)

S35 T AHIE % Fh L TH Y — NIEBIBEMER 1051280 T 1m/s L F D4
fETHoT=Z b, HEIIRENTH D,

Q@ T=F2ENDLRNT LI NHREES GREkRI A EFE )

=>@IFkk, A7 AHIEE E L TH P — NIFEBEMAESR 10512380 C 1m/s
UTDOELTHoTZ D, BELIEEARE /- TEBY, REEMOMEREE
Mz IRBTETCWDLEBZXOND, RIS, T—HXIZF3EE%Z 4 @8
MLUTEEAED, FEEHEER 105 128\ CEREEHIL 62.2m/s L 72 o7,

@ T—4% (BT —%) OFREES (BRI ARHEES)

ST —FORMEFRESZBE LT — RHIc kv, 70 o FEDO R
EXZOWTEHEE 84% % I3 —F 5l & LT, FlilfEE 105 (28T
59.72m/s THHELEEZ D,

VLEX Y, Ve=69m/s IZTEVMEHEE A= B L HERI SN D 2 L b, ABIIC
SFE LWKRIRE A ST 5 72 01 ATRE 2R S0l &I T & 5,

~—— Jackknife {0 BARRY) 72 FIIE
REES n OEFERDET —F % X1,Xo, Xn &5, ZHEHWTRSD 5 REEM DK
MEHEET 2HGHE (BB — FOLS, 537 A—Z DY RS H) %
(/;:W(XI'XZ’“"Xn)
LT 5, RKEEnHOERDILIHERD 1T —FDHERNEZT—F 5 n-1 HO
VN L LAY ek 0 - R
l/;(i) :V/(leXZ""'Xi—I'XiJrl!“"Xn)

LT B, i DT

~ 14 .

V(9 =H;V/(i) (3)
WZXOKRDD, AT AEIFRATEZ NS,

BIAS = (1), —9/) (4)

INERWTHREFED /S, 7 2 Z4F1E LT- Jackknife HEEMIZK X TEHE 2 51D,
¥ =y —BIAS=ny —(n-1p .,

F 7=, Jackknife {52 X A HEERIZ,

VAR = ”T_lZl W —vf (5)

CC“ik&’) 5D,

~N
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e E R 2.4
MR AT & 5w R ~ D B SN T

1. [LC®HIT

R /IR BITOEBREEMATA K 12BN, EEEICIIHEHRICL > TESR
DHMET DR EMEN D EEZEZND T D, R JIFEEF NS 5 Hilkiz B\ T,
AR EE R G RR O AT T K o CEAESHE S D TR DWW TRRETZ 1TV, £ 0K
FHE RISV TREHER DR REH(VD) 2R ET 5 Z L BRO LN TN D,

2T, BEEOMIRICHES S HIFERR O EER O R A~OEBICET LM AR £ &
Db,

2. Xt LT HHIBEIR R — L DOFER

BRI T AMIEONEIL, A=V A — L ~DEEIZLA AV A7 —)LTD [F
) R~ L BOERT~OESICE A~ 70 R =L To [JEGE] 72 E8~D
LIRS B,

BB ~DOE & & LT, #x1E, Markowsk and Dotezk(2011){C L A ¥EX €7 /L (CM1)
RN ERNHDH, Z2TIE, AVAr—LoME (BREEHknfiE) 725, CAPE
L2 SRH & Wiz, EROFAERNEZ LBT DT A—HZH5 2 58BN e D, Ik
DI K DIEERER~ODHT S ZHICHY T E 2615,

CAPE (Jkg™") CIM (J kg™

2500 |
2250
2000

1750
1500

X1 A Y A7 —)LERMIFIZHK TS CAPE, SRH 72 ED /T X —& DAL Z T4

—J7, WABEE Vp IZx 3 2 BRI, BEPMEYT L, 22T, vy FFurL
7IRSFEIC L v AT B EERIER X O U ERE L CA U 2 3R~ D - B G e & 72
5, ZITEETRESHBOLRML LT, BEDAY X7 —1D b0 L~ T/ha<H
HmHfEEEZO5ND (Karstens 2012, Lewellen 2012),
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3. VA 7 m A — /)L OHIEORRAEEORERRE B L ORI 5 2 5 5%

~A 7 a R =)L OMEORAR S #EE O KERENT I X OREUC B 2 5 5O E &R,
K12, WHIEHETH 5 (Karstens 2012), L2> L2 b, EMEZRH R % 5 2 2 BEmF5E
IIMFET 5, ZZTHOWLATW D R FIEL, O#FRNME, OQRGEER, O%fKHE:
Ralb—varkhd,

OWER M FHIE (Forbes 1998, Karstens 2012) T, EEOEEOHWEL KR L, H7E
Wit & T RrE & OBIREZTIRD, IS LD, #ENBAE LT VWHIERHEZ 58T L,
Z 2 BREERIREE I L OVEUEH DR - FHET D 2 L ITR D,

@EAFEE (Karstens 2012) T, FEGRZEERORIEHICRBARSCRHE & Vo 7o fE R 4
A, 20O EICEERAEBELZHREL, TNeBHSE L &0, MRELFEOET) -

JRGE 53 A 2 < %

2 JARAZEBROEF (Karstens 2012)

OFfET T =L — 3 (Lewellen 2012) Ti, ME&EOERECEE)IR L O ORER
AR LIRS 2 — N2 K 5, BESEBR 21T\, FERIE O B L mik 35 K OV & O
W ZBE T 5 R oA 25,

HBEDOBE T

X3 #Hivial—varokty N Ty
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INHEBLUT, w470 R 7 —/LOME ORI R T 5 w865 O FERES B O @k
WZHRTDHANELNTND, #ERNHAEICLD, EEOMLD TV EEHCEROHET
AU D[RRI XL TS (Forbes 1998, Karstens 2012), F£72, EHEFHEO A
T DAERS AR Bl R 2 L—v g VICBWTHLER SN TV D, 2 RITER
MEEZxtSR & LA o mMER (Karstens 2012) B L OHEI I 2L —2 3

(Lewellen2012) OfRZZ L, K4, K577, BINEROMRTH LK 4125
W, (@IZRT IR ST AR 2 K H A2 AR 20> A5 NS 825 2 4 U - BEmDR 2 BB -5 &
TTH R CHIE SN ENORKMEROIC /D, = 2 TEBRAFORHK L, JHEOT —
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Figure T:
the surface (blue) amnd on a selected vertical plane

Sample veloeity vectors 10 m above

{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. 1.
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Fig. 1. Numerical tornado simulator.
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