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I, AVHA 7 a0 DN ZOFBOEEDERKDOFETH S (F¥F2007), H2. 3-
IKZRT LD, RE I TIZL Y A= "—B VN TIXREARLF O % Tk (TR
EERSENR SN D), EXREEEICE THREL, ERERRL S 5, BN
TRAELEPRBEEL EOBEBRIZXL, R—"R—EAHEWNII=F=2T (T=) R—
N—v VRGFEELEZ & 28 - AT L7zl R b/ 5N TV D (Suzuki et al. 2000,
Mashiko et al. 2009%), F7z, KERED~A 7 0 R 75— )VDOEE A r—NV2HT

6 4 (&) — B 1 —¥isfF 2.2—3
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HEBRIZDOHEKA 7 = X LZHOWTIH, KERB EARRICE V5 &HiEans
ZEDEE, HOENIA YA 7 u U PHREMMED LRK[M~OEEERTER I
T35 (Noda and Niino 2010) 2%, Z<IIKMEATHY, L —FXEHSEEERIC
EBHENITTONT NS, LrL, A VIS 7 BRNIEEEERRENKEILIARD
EV ) BIRMED, BRERD Ry I — b —F ERWFMBHEIZ X Y 50> TE T
4, (Burgess et al.2002)

—7%, RHETRRICEES EETIE, KB - BE, Am - BESAKEH IS BT
% RHIPIETRE BN T, KET T IROALECEENEREIT L AL LB i
Y OMMBRMEFEICE EHIXINDZ EICE>THAET S (Lee and Wilhelmson
1997), A—RX—F N L IFKGHRELPKE S £ Y (Doswell and Evans 2003), FE7K
B3 EITET D ERFEIC/2 5 & TRARN LA Z T HIET 728 (Byers-Braham
DOEEE), FEELEN L EREET, B - HRT 5, 2070, BOWESENAE U
WEEBZLN TV, RHBICKER T — i3 F e A— R VELTFTHY, AV R)
—NDIHINSRRT =NV (A y RT—N), HDWVIE~A IR T—NZhlzd,
ZOEDMII, ERROYA 7oL T YA 7 ar LI TV,

2.2 BEDOHH

FRICTHIALEREA I =X LDOBEAND, A VYA 70 OFRPKEREE
DRELEIMFDL>TNDEZ LB DND, KETIE, AYIA 7B ERINDE
X, R—_— VBTN AF2~Fo 2 EE L-BREREERLE LTHEIN,
FIREUTOBEBERIRMATRECHEIFA-—N— LB LFHEIA TN
(Rassmussen and Blanchard 1998, Doswell and Evans 2003)., EWNIZ THAE L7-F2-
F32 802 TOREREEF)' A YA I/ n 2 A—R— VB THoT L
HEShTWD (82 3-1K),

F T, /% - INBE (2011), Bluestein (2013) R OF Doz (Rassmussen
and Blanchard 1998, Doswell and Evans 2003) &[REERIZ, A VA7 un OFET
BERENETHILLEL, A VA I/ 2B TH56% [RA——k B, 5T
BWEE%E [FERXR—NR— LB LERT D,

BB, A== N R —N— VREEOREICET2ENOBREH L LT,
R - IEE (2011) IZ X B0 R B, 20069~20094E/H D3 7 FEIZBWTRA—%
—RNBEEOESREIL, F2RUF3 B%Hl), F1 (6%#]), FO (8%F4l), FAREF (2
HH) TholzolzxtL, ERA—R—EAVBIEERTIE, FP2RUF3ES (0FH]), F1 (9
EHHl), FO (11546]), FREA GHH]) THokktHELTWS, oHHBIENLD
D, ENTRELLFRBEEDA—R—EVBIOBEERBEOCBEME BRI UL, K&k
ERITKE & FRRICEARIC R —R— VBRI HETE D L VA5,

! s — s N—R 2B B5EM o X F2-F3 &% ((F2-F3) LM -#%) 118510 5 6 (1960 F4Riz
4 FEH], 1990 FFIZ 1 FH) HEShTWD, ZhbOEERIZOWTIIMT 2 FEiE L /=3B Rz blamholzit
¥, 5 2.3-1 FITITETE L Tvviuy,

6 4= (%) —PIWs 1 — %At 2.2—4
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2.3 AV AT — )L TOHK O

ZRRA T —NOBERTIX, A Y AT —NAVREGDOIIEA—R—VREEDORAE
Lo XA - #HugttE 2 53 2 BRICIZ+0THED, EREATr—1Lo/hEL,
BERRE /NI WVWHER—N— VBFERITH L TIRAR, £, ERREDOBA
T, RERES (ENRKREDOFRZZUF2LL LORKEDOESR) ORED LT S
MAI R —NRBGDORHIC I VBT 22 LN TES, Lo T, REtE#EL
EZBHBEITIE, A—"—eVEEROBAELZBAL LIHIBHEERFT 2L 08ZY
TH 5,

ZZ T, 3HiLIETIY, ZREAEERLFTINIEEORED LT I 2RBEIL
TEERZAVWT, REBRBEORED LT IIZOWVWTHNTL, £OHUSHEIZ OV TH
W5, EORE, A—R—vABERIA VA /0 2B TH5RBFEAITHY,
ZDFREZAY R —NMIBT ZRDORESTRORIALEELEI Fb>TD
(Bluestein 2013, Klemp and Wilhelmson 1978, Rotunno and Klemp 1985, Trapp 2013)
Z &5, SReHKRUNCAPE, & %\ IEHI & T 5 2R EEE % AV 5,

6 4= (%) — I 1—%ft2.2—5
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| [ F16.5 b: VERTICAL SECTION

0 [EL T T A

“EL

Forward flank downdraft

Rear filgnk downdFaft
‘ & At LASF LVERR
El
g TEED A

‘ @ WE TSR

AP A7 DFEA T =K A
F2.3-1K R——LBREROWHEE (Browning 1964, Bluestein 2013 (20
%)

H2.3-2[K AHIATRRICEE O EEOFKAEICET 52X X (Wakimoto and Wilson
1989)
(EmxoByw=0FE5RaEET)

6 5 (%) — IR 11— 2.2—6
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Terrain Height (m)
Il [ .
0 50 300 1000 2000

- o I 7%
360 | AFFATEE->TFRETHLA,
BARBREITIEE S TlEAL. ™~
350 —— .
| 340
330
| 320
310

| 300

290
Convective Available Potential Energy (Max) [Jkg]

=LY 200 400 600 800 1000 1200 1400 1600 1800
500m EEIC IS BIRAL (1 5—) ROVEA - B KEREEE (CAPE) D475

#2.3-3K (k) RBRAIr— L ToORMBOESXK (I 7—3EEE2ET) KO
(F) 199949 B I #4& - TRAE LT-F3E&E DO HEH|

6 5 (%) — IR 1 -t 2.2—7
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H2.3-1F BEICENICTRAE L F3 BEEEolE

AR (gﬁﬁﬁ%) F A4 — ERBES }ggﬁggﬁ?ﬁg%
1971/7/17 BERBRT (F3) B Fujita et al. (1972)
1978/2/28 | #h&JIE)I|IGTH F2-F3 ZInAk | FEr (1979)
1990/12/11 FHERZRT F3 BROB | 8- HE (1991), Niino et al. (1993)
1999/9/24 TR EET F3 AR FEA 5 (2000)
2006/11/7 | M@EZTIEE /AT F3 ESATRR Kato and Niino (2007)

2012/5/6 KB RERRT F3 [EDOLE Yamauchi et al. (2013)

3. ZERBEIEEKL

ZREEEHII N E THEZBEINTEY, KBTICBT 2HEICBNTHE
BYEM - TRICERA SN TWS (BT 2011%), = 2Tk, ERA TR DL BRNEH
EN7-1E% L LT SReH (Storm Relative Helicity : 2 h—ADENX TR~V
7 4 — ; Davies—Jones et al. 1990), CAPE (Convective Available Potential
Energy : XMfLBAZI =R /LF—;Moncrieff and Miller 1976) ZMH 5, % 3-1 K
RO 3-2 Miczhth, MERORHBEEEZET, BEL T, SReH [FADHME ST

(BEHRORER - BUEZE) (> TRET HRROKEREDBREICRVIAEND
S, CAPE B RRDOALEESDEETH D, ERREWVEEZDEEGREL 25,
RRTFEOZETHZ [FH BT T ERMEE &K NS EETEWR 2 kD, ZEXEPAEHB
KREEEICE L BRICHEELEDRET 2R T ¥ /L& LT CAPE Z23E T 5,

HEADBATAo0)
D@t

L dz

IKFHhE Y

: o Vem
TACESHE Y | (2B
THMBHAEIZHR N E
FohT, #EEE
D] OElEEERD

% 3-1[X SReH OB

6 5= (%) —BIWR 1—¥sft 2.2—8
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BOAREZrBE
EL [l
RO TIRMEE D
SBL V&L, BhzE
2= B3,
CAPE
iy
LFC f--s dicaion- = W A
)
b EiFEES \
LcL b ﬁ ....... j‘?&#ﬁ;ﬁ_ﬂ!& _______________________
B AR Sy ZEXH
xR

— KR DI

I : cAPE DA &

% 3-2 X CAPE OEH#EA

mEZEOEHNIILLTOLBY TH 5D,

W EE 3km
SReH = I (V-C) * @dz
i ot

CAPE= | gge‘(zg Eje(Z) dz

(1)

(2)

ZZT, R D VIIKERESY bV, o ZRETTICHEI KEBRETHY,
C DA h—LOEENEE X Bunkers et al. (2000) (2 L7=23»> T, EMHEHENTT—
ZnbELNDH LR 6km OFEHEEE, T7_7 b (HEE 5. 5~6km DK
ERARZ R 0~0. 5kn EDOKERRZ bLDE) »OEHT HEF@RRICTRD
oo 2(2) D g IZESMEEE, Oe TR F—2FEOMEYIEL, 0 1L LIFZE
SHEOMYIBMTH Y, dz IZREFAOBETH S, LFC 1%H HxiimE & /L
A, BIEREL O RDKFELROUR, KHIC K 5 HREME, HFIZ X 2 HEH B

6 4= (%) — I 1—%fF2.2—9
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izl oT, ZRHENZOREETLNOERTEL ETFOAD L (fe<he’
L720) BHOBFAETTERL, HEEEEL (fe=0e” L725) IZTETHET
BELESRET S (F32K), ok, B LE, ROITRTLICKRET LKE
p ICETHETHY, HEHEXHEWERICEAEES 1, 000hPa IZE L7z & & D
SHEE TH D, [IRITEEICLL > TEDL LD, BAIXRE CERETIIEIZ—E (B
BGERE CILEMIIRESND) RHEETHH-D, BXMROLT-0E, I
P, ROREEMZERBTIOICHVONS ((H&kASR),

R

9:TLU)%)JC” (R:RIREH, €, LI 3)

TOoDESHRE LB LIRS, BAOBWESHITELS LR LT (REET
HV), BALEEPICER D DKRERENSZ V&, RELEELEOREIZORND,
BEDPRETIHIHEAEZEOP TIE, KEXBBEAKRFIZELLTWBTZD, ZORRIZ
RAETHRAOHENEBE S NIZHBRMBREFEIND, BEL TV DHRES TiX
IR EBALITFE LW,

K1) Z RN 5 L 51T, SReH 1%, EREEDE VNI L > TEIEDLS, £
e EvS 3km & L7256, EORENH ENDS lkn ETORKICE DAY T
4 —Tobsd LV (Rasmussen 2003) 23H 570, lkm &I IXEG TIXERER
S (BERE) BELEDTHDH-D, REETIEZE < OBEERE & RERIC 3kn &
T35, £z, Hb EFHERHMOMEIZ L - T CAPE DEIZE DS, HiZEH» 5 500m
BE 2 COEHRME 2 ZERME2 D Eif 7z & & @ MLCAPE (Mean Layer
CAPE) NI < HAWVWLND, ABRFTI, HEHND 500m LZEE TCTROLARLEERE
SHEEFRD LTS, 2D L 51 L TRD H7z CAPE 1% MUCAPE (Most Unstable CAPE)
EIREN D, RETRBIHENDHV ZDO L THRARETIHRELEETH L
NTED, ZOX5RGE, MLCAPE TIIEEBR KRR EAREND Z LITL Y CAPE
ERFEF /NI RBERICHD (HEBSR),

AP TIL, SReH & CAPE (ZhN%, EHI &FEiEh 5 SReH & CAPE D&% M
WS H1T o 72, Davies (1993) 1% EHI B HIZ MLCAPE % F\V 7228, ARET T
MUCAPE ZFIWVCLLTFD X S IZEHI 2B H LT,

_ SReH x CAPE
160,000

EHI

(4)

6 5 (EH) - 1—%f2.2—10
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4. ERNTRAELLZFBEERVCHAREH F2 EBE2OHE I 21— a v

HEERERORSYS (AR - BE, iR, JE, KEXEE) 2BEKFETNMC
LV L, ZOTEREL S LICERBEERIEZREHT 5, [IBET VL L TWRF
(Weather Research and Forecasting) £/ (Skamarock et al. 2005) X—<3
V3. 2.1 vz,

WRFET VX, [ENF - WEBARZBEET MELIZbDOTHY, EEOBED
KERr—MZxtied5) A Yy Ar—v (KEFA2km~20kmfR ) DRREFR % fif
rcEdalia=7T4—F7 ¢ LTHAMICFAINTWS ((H8CSH), E72F
BEMHIIFI-1IRICGET LBV THD, ENPRFEFIC L 2RMEMEGERRENTT
—Z¥y b (BAL 2013) LRBROFHZEALTEY, XAT 47 EHEND
BREEZAWT, AEMREE1Skn TR LR 2 b & IS K AR B Skm D FRAT 7 B %
B35, Zhicky, HVWKEZERSMEE (ECMWF ERA-Interim : $970 km, ECMWF ERA-
40 : $9250km) OFIH] « FEFET —F P oFHEMA v 2 DRBGE LT TE 5, 25,
30 LR CHEMRZHAIL, YRORKFPLER L —FEHBEZ2SEBICL TELR
FAERZ & RATRE R T B BRI OEERZ] & OBV, RS T HBERROA 2
MERTHZLITLy, HERBRIIKERBENRR2NZ L2HER LT, [RBEITOEEE
DRERBT —FZ X— A TiX, 1988ELIFEOFHI L THIERRRKITMZ, v —FHEES
BRI TS, 1988FELIEDEFNZ OV TIZ WRFET VT & A RENTHE RO %
L— g & KR D B Uz, 198TELIFTOFHIZ DWW TIIF3ERIT OV TIEX
KD YT LTz, BRI, FARZD D T 1BMAICEEAEERAS R %
WET 5 &AM ERE L L,

FTA4-1E WFETAEY VT v 7OHE

KFESY R 15 km (ZR5E1E) , 5 km (FHE1i5)
ShEER 35

o R RER 90F) (FPELL) , 30F) (FHEIR)
ETIVERKE 50 hPa

NE-BRET—2 ECMWF-Interim (19894E ~), ERA40(~1988%F)
PARTAVY 24—K\vHE
BEMRRAE—L Kain-Fritsch (3R fE1 D &)
EMERX—L Morrison 2-moment (I pEE,)
EERA T —L 2-D Smagorinsky (@ 81)
BREAX—L YSU (i sEis)

REAF—L Noah LSM (il $E13)
BEAF—L(EK) RRTM (/i #81s)

B AF—L(ER) Dudhia (i $8 1)

SHTRBERNL, FA2RITRTLBY, BEICEAELEFIEE (19874 LLRTDF2-
F3FE&IIBR< ), 19884ELAREIZ H A TIHRAE L7=F1-F2, F2@E%k & L7 (F3&E&IISHE

6 %= (%) — Bl 1— s 2.2—11
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B, F2-F3EE&IX1HEHI, F2E&II3%EHI, FI-F2EBIT15H]), 198TAELIBNICRE L
BERIZOWVWTIX, (WIHE - BERMET —# & LTHEM L TV HECMWF ERA400D 7K 22
S IREREDSKI250km & W2 01T, BEEBBRLCR ARG A ERICHTREEST 25
ENRHDBT-0) ZOBERTIINSR L LTV, 7277 L, F3&&ITx L TIX19874ELL
AIOERITH L THFTZ1T, AHESROBUIMHE LR L TW5, R, dEF
(2t U CEEMEREW 2 & 2B IZERS LI FFIE 7R,

BA-2FK DI REHOE

EEOR = FEtha FA=IL | ErHEAmBE SReH MaxCAPE
2012/05/06 12:35 [BEIEE |RWMEEHEH F3 2012/05/06 03B [270 2115
2006/11/07 13:23 |EEH |tEEREITIESREE |F3 2006/11/07 038F |714 813
1999/09/24 11:07 [BRIEE] [EMRE4EH F3 1999/09/24 038 403 2459
1990/12/11 19:13 |EEH |FERERT F3 1990/12/11 098§ |649 1201
1971/07/07 07:50 |BERE] [I{ERAEFIS F3 1971/07/06 158 |337 1746
1990/02/19 15:15 |EEH ([ERBEMEBH F2-F3 1990/02/19 0385 |745 373
1991/06/12 13:30 |BEER] [ELRAZET F2 1991/06/12 038§ 227 1358
1990/04/06 02:55 |ExH [H)IEFIVER F2 1990/04/05 158 |484 889
1989/03/16 19:20 |z |BEREH)IA F2 1989/03/16 098 |329 430
1999/11/25 15:40 |Z{ZH] [FLER/\FxET Fi-F2 1999/11/25 038 363 1222

#4-2K P DSReH & F KCAPEDfE I, FAMSZF0E LZHEE - B5dE100kmPd 5 AN
DEKXETH D, ZZT, BRKRCAPEZRD=HA L HFEEIUTOLEEBY THD, E
HIBRICL VEE EEEZEOIHEILE) B’RET DL, BEFNOKRKIRLEE LRI
fRIE SN D7, EERAEMAOCAPEEIZABICHESTEL R2BRRH 5, 2F Y,
T — 2 TIX, HHEFR (Ayva) TEEZHEIBEIADPRELTVWAHE, Z0
BT RIUTKT T HCAPEMEIZEIA D A v ¥ 2 fEICHA_T/hEIDIZRY 5 5 (BET2011%),
T, CAPEEOKZ I %2 b o TEEREOHEL EENICKRFT ABEICREL 2D, £
Z C, Rasmussen and Blanchard (1998) Z#&&Z, K& FAICX L T, #1 E~500mE
EFToEyRmzEH L, ZORMIIH L U bR TR OF b
ZExlY, WEBHEHNOCAPEEOREKREZ RO D LI ICTRLE (B4-1H), £DEE,
B O¥81315km, F0A & L TEYREMZ RN H4EOFHE L o7, ZOKK
EDFZKRCAPEIZH =5, ZOXIHICRETHZLITLY, ELDDCAPEED K X 72755
BNRUTA Y2 2B R—/N— VI[P THHRAT A L EERTX S,

U5, isssaAmsso s St T WRF 5 0 TRAT S s 1961 5 50 FER 0T — 2 & HU 528,
FEARACEAGHICZDOEREVWESH T E LTHEREZEN A U FTEAITHIEMN: OBFHZIXMER
W,

6 5 (EH) - 1—Ffr2.2—12
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LAY

O HBAYAITEBRLIDED v
X HPEAYLAITKBULEVNED AV 2

#4-1 AR CAPE [EOHH S EOBEER

LIFTIX, tr L7=KBHE L LT, 500m &Iz 31T A Bl - EE & 8 4 iBAr D55
X, ZERBLEEEOEITFER L LT SRelH R U K CAPE O3 Fi%ZRd, £T5 km
KEBBEDHBERERTH S,

6 5 (EH) — B 1—%Ffr2.2—13
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4.1 ZIREFE R (2012/05/06) F3 H4il (RIEDH - EXBH)
KR G RAKR E AT —T, (RETIE) KB - BAMER) 'R EZH/ED
XY ORPIKRNTEY (HI), BT T & RIALEENEE > TV D, SReH D
B3R B RO KFEHERITHE @V, BARFE AL T CAPE 23FEICE<, 3
DEEDNZIERRFICRE LI,

340

| 330

320

310

Storm Relative Helicity %=1 Convective Available Potential Energy (Max) [J/kg]

100 150 200 250 300 350 400 450 500 200 400 600 800 1000 1200 1400 1600 1800
SReH X K CAPE

¥4.1-1 X 2012/05/06 ® F3 F£HIZBIT 5 R85 & ZREEREE

6 5(EE) - 1—FfT2.2—14
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4.2 Jb¥EEzE B REIET (2006/11/07)F3 4] (EAHRIR - BROBIK)

EARRROTERITIZITE~TE LY OG- WE (ZARR) 2, RAITIIE L O
PVE (BER) BZRVWTEY, KRIBELAOINFKIZ L W EELENRE - BELL
TUVRIIZH D, FFZ, BEE - AHR—Y 7 FIIIKEELLENL, AEERZE
KHEDBTMA L TV B,

RKEALZEEITEROPF THLEAI TR 2-oTEY, FEIZHVROTT (@
SReH) (M E > THENEZ LT WVRASEIT S TWS, 2B, FAIZ, A2
HISIZRBWT 2 /NS RBEELRE L, BAREBROPTHREEREEEZ LI
B TEEIREADIR E AI, KRB AREZEIL > TW5D (CAPE BRE®HIZ72 > TV 5)
2%, SReH 2MEL, EHE - AR —Y 7 ORN L I1XE RS,

Reference Vector

500m i EE L2 3313 7 AU - RS OV 4 3L

Storm Relative Helicity [m?/s’] Convective Available Patential Energy (Max) [J/kg]

100 150 200 250 300 350 400 450 500 200 400 600 800 1000 1200 1400 1600 1800
SReH K CAPE

#4.2-1X 2006/11/07 @ F3 FHIZEIT 55845 & ZZREEREL
6 5 (EH) — B 1—Ffr2.2—15
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4.3 EHIL BT (1999/09/24)F3 = (HE)
BEOFOIIREOEENICH Y, WERE - LFFEBDORFETH R ORERYE T
X, BRFLLLES BN TVWAD, KFEHFERD D OIEEITRRE LB AT
iAZx (CAPE MIEFIZKE <), SReH &L 2o TV 5, BEBFH T4 EOESR (2
@D F1, 1f@DF2, 1D F3) BEELE, RFPOLHBARBAEIIZCHY, BAVWEHE
@ SReH 1T A EFERNC LR TR L THE KT RWVR, REEEIIBEIZ/NIVOREA
= (<

0 mis
—_—
Reference Vector

500m & EEIZ 31T B L]« JEGE K OV 24 1BA7

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

100 150 200 250 300 350 400 450 500 200 400 600 800 1000 1200 1400 1600 1800
SReH B K CAPE

%4.3-1 X 1999/09/24 @ F3 F£HIZHIT HREBH%5 & EREEREE

6 =(EE) — B 1—Ffr2.2—16
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4.4 FERZRET (1990/12/11)F3 F4| (BEXOBH - [IEDOR - ZHHIR)

Bia¥E L BARBIZIETER DV, FERFEEOIERKED O IXrFEE T R ZEA R
BHOTWDE, 207, EHAIFRERUBREEICHHEIEEZEICRMZENKE
o TW5 (BARLBASR (Ff) OEIHETHD), BREEICITESES
Mo TEPL, REERETIBH/A L TEY, BB TIXEFTAIC SReH
DELEV, EREEEDTIIR/NT BOEENRBE LT,

BABRAIOESIELZ D EL X1, BRI T SReH NIEFIZERL o TS
23, IBALAMEL, CAPE DfEL/NEL o TWB, —7F, BERIHIZ CAPE OE W FEIK
BRHNED, SReH DEITRE <2<, HEIEM S LEOKLS, BR¥EBRED &IX
R R D,

| 20 mis

| Reference Vestor

500m & BELZH3 1T B JRlia) « B K ONFE 24 1BAT

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

(I Y TS (N e
100 150 200 250 300 350 400 450 500 200 400 600 800 1000 1200 1400 1600 1800
SReH % K CAPE

4,41 1990/12/11 @ F3 B I 1T AR L LR BIEEHK

6 5 (EH) — PR 1—&f2.2—17
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4.5 B ERBFH (1971/07/07)F3 H4] (HJE)

BEOFLIIAFEEREOBEERICH Y, FELDEARITHT TIE, KFEHERD
HIEFIT CAPE 3@ <, REERZETIEMTA L TS, SReH iE, 1999/09/24 F3 H
Bl (BEER) 1ZERE TRV, AR SED TIiX SRel B HEHEL 2> TR
D (X TRLRSBY), SReH & CAPE O K E WRES L 2> Tz,

350
340
[ 330
320

| Wmis
‘

Reference Vector

500m & BEIZ 331 B JRlA) » B K ONFE 24 BAT

Storm Relative Helicity m’/s’] Convective Available Potential Energy (Max) [J/kg]
Y s
100 150 200 250 300 350 400 450 500 200 400 600 800 1000 1200 1400 1600 1800
SReH 5 K CAPE

% 4.5-1 X 1971/07/07 @ F3 FHIZEBIT 2R84 & ZZREEREE

6 5 (FEH) —BIR 1—fr2.2—18
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4.6 VRS RALIET (1990/02/19) F2-F3 B4 (BH AR - R OB - £ Ol (KRKE))
HIfE LB R OMAICH HIEKED D EG AR & IBBATRA BT, M oIE
T T BRI D ORI A K EE/LSFHEA L TWAD, ZOHTHRAEHSE
I BBPWETHEARAL TR Y, BEREREH TIIREATAIC CAPE OfEA
RREL o TS,
LA L, CAPE fEIX F3 BEEHIZA LN DT ERmL 2V, —7F, BHAMRIZIE - T
SReH MIEFIZE o To, FEEMITRRRIT TV DR, FRRBEIZIIEL o7
HHO—DOThbEBZELDND,

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

I T (I T T
100 150 200 250 300 350 400 450 500 200 400 600 800 1000 1200 1400 1600 1800
SReH % KCAPE

F4.6-1K  1990/02/19DF2-F3HHIZ BT 5 15 & 22 m BE a5

6 5 (EH) — B 1—%Ffr2.2—19
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4.7 BILRAEET (1991/06/12) H AR F2 6] (EHATRH - HHtEEEL)

A AN RIS - CEGBRTRA DV, T oA TIXEREEORESKN TV,
ZZEBOBENE L LTIEIREFEREFZED LD GRf) 28, BN S B AU
AVRAATEY, BEHREMFETHEEL TS, 7L, KEARLZEEIIBRERICL
TR EL 2L, ZHBRBERIOIMN D SIEEIZHIT CTORELEE (CAPE 4377 DR
UVMVEIR) & EERD E e /NE VY, SReH OIE L AFEREVMERIZR ST, F3 3BAR:
DBREES L ITFHEN R D,

Storm Relative Helicity [m?/&] Convective Available Potential Energy (Max) [Jkg]
Il B | .
100 150 200 250 300 350 400 450 500 200 400 600 80O 1000 1200 1400 1600 1800
SReH B¢ KCAPE

F4.7-1["  1991/06/12DF2HEHZ BT 5 H 5 & 2R BEIEEK

6 5 (EH) — B 1—%fF2.2—20
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4.8 A)IIRFIVEER (1990/04/06) B AVEHEI F2 FH] (44— 7 HHERE - [IEDR)

FHR—Y 7 HIIHHIEKE L NOEEE LIS ZERE L OMT, EERED
K[UERE L 72> TEY, FfEEEIE) O EEHEADRERLE) LHEBE M) »> T
MAIVAATNS, AFICIL AR E VLD, BEYERULTOREEED
w3, EETEIVPBRODONTRIDPALEILRS2TEZ EDBRETHY, SReH b
BmOTHD, HFILEBREXERILITIERV, REELDAI=LIZER LN
2006/11/07 F3 #&E& (ERMESR) LLEBESICR->TW5D, 72721, SReH 2ME
ERERICHA_RTABREERLS, CNAFBHABEICELRDoBAD—DThd &
Zibhb,

Storm Relative Helicity [m?/#’] Convective Available Potential Energy (Max) [J/kg]
100 150 200 250 300 350 400 450 500 200 400 600 800 1000 1200 1400 1600 1800
SReH A< KCAPE

#4.8-1[X 1990/04/06 DF2HEHZ 1T 57 E5 & 2R BEIEEKL

6 5 (FEE) — Bl 1—FfF2.2—21
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4.9 BRIZEE)IIER(1989/03/16) H AR F2 4] (HHtEEEL - BROBH)
AEREOFNAHOTEREREICH Y, HFLENOLEINB/ALTNS, BiR
BOHTEROMNUBIEERINTEY, SReHBRYEL Z-oTW3S, LML, ®
RARLERRKRITIR>TWNEH DD, D B AR F2 FHI LD b S HITREEED
KL 2o TRV, BEHOBATIE, FBREEZCRETIICEIAREEANKIML

TWeeEZXbh5,

Reference Vector

Convective Available Potential Energy (Max) [Jkg]

Storm Relative Helicity [m%/s’]

(I T [ meam (| N [

100 150 200 250 300 350 400 450 500 200 400 600 800 1000 1200 1400 1600 1800
SReH 3% KCAPE

4. 9-1[" 1989/03/16 DF2HEHZ BT 5 R H % & 22 R BhEIEEK

6 5 (EH) — B 1—Ffr2.2—22
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4. 10 FKHE/\FRAT (1999/11/25) B A¥EHEI F1-F2 BHl (B AUHERE - ZHBIR)
JbHEE O FEHE EIZ D HIRERED S IR -ZS BT B AR 288 L 7-BRIC R
ALz, ZHITRETIZBEMOa Y b TR (FRLHFEA) PHETHY, EHE
BRI > T- ISR D T B A HS E01E SReH 23 HERAYE <, CAPE D@\ EiBH DIk
SRERICALE LT\ 5, CAPE OK& X%, ZEEMICRAE L F3 #EEH % ERl-7z
23, SReH X (&> 7=,

350

340

. 330

320

| Reference Vector

500miE BE (B30T 2 W) - B & OVE iR AT

Storm Relative Helicity [m?/&*1 Convective Available Potential Energy (Max) [J/kg]

100 150 200 250 300 350 400 450 500 200 400 600 200 100G 1200 1400 1600 1800
SReH B¢ ]CAPE

4. 10-1K  1999/11/25DF1-F2EHIZ BT 2 R % & 2R BhEEE

6 5 (FEH) — B 1—Ffr2.2—23
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4.11 SReH - CAPE & #4580 & 0 BfR M

10 BHI 258 LIRERN LU TOEAAR SN 5,

@O F3 #EXHER|TIEILE LT, SReH L H K CAPE O HF N K& <, KEFHERIDS
OEBROTMAD RS-, ZFEY (11 A~4 A) 1TR4E L7=%6)TiX CAPE
DEEH (5 A~10 A) [THRT/HIEWA, SReH BIEFIZKE L, KEARL
EED/NSSZHO>TNEES>ThSD,

©@ A EIZHT LT F2-F3 BARORAERES X, CAPE (KRRARKLERE) 7 F3 &%
TR TRV Ko7z, F2 ML F3 L THEE L L TEVR
K&, KRBV TF2-F3 X% F3 EELEA L TR I RE TR,

@ F2EHTH SReH X F3 BERHEHILFLNLDOKE SITRY 55, LFEOWH
HEROREEE T To AR ETOKHLER, ZARREER, BEED
DA VI BB & B AWEIZ M) 5> > TEIENTEAVIA TR I KRB0 R
BERRABRONTZN, < OBFH CRIALEEIT F3 EERAERLD
HLINEhote, FEEENDKENSTZBH L H D, £DHE SReH AKX <
Rinotc, 2%V, MEEBEFICKELI RIRAFIAELN 1T

4. 11-1 BILE 4-2 RIZEBIT 5 SRel L H K CAPE DfEZ&EERO LT IV HNZ T

oy hLELDTHD, F3EERIIBWTIE, BED L ZEDTCAPE DRKE ENK
X< BhoTHY (5. EERABREROARBEENNT 5R), ZEMY CIXREY
ICHARTHEB/NEWD, SReH B3FEFICKEVVERAL RO,

o F3(BE(EHD)
® F3(EEE

A F2-F3(EIEHD

¢ HAEBF2(BE(XH)

o OXEBrR2(EIRH)

B HEBFL-F2(E(RE)

0 ——EHI3.3
0 200 400 600 800 1000

SReH (m?/s?)

4.11-1 SReH & & K CAPE D Ei{%

HHIEN DN ERBRETH S, B AR OFEEREROBRERES Tl

"KERERIO F2, F2-F3 BHIIZDOATHAERO F2 B4 L RED L5 ThsD. KEEMN D OBKHEOFKAT
TEIATD, FB3EELEIL~ I HIWEREREBHICRr—ANRALND. EE, NhEh@mBnFEsnt
BEOREHAVITIZIERBCR AT A LB B EE EHP 4 HHR O,

6 5 (EE) — B 1—&fT2.2—24
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SREBEOT THEENSEAL TS LV ) RIZBWT, FBBHEEERDBARE
BEOBEWHAR LS, SReHE L T250~300m?/s*BELL L, (FRK) CAPEL LT
1,600]/kg (BEEH]) & 51 3600]/kg (FEEH) BEL EORESRIZH VO TF3ES
DRERELTNWDEARTZENTE S, BEHIICX LTI, 3.3BEALB X HHEICF3
BEEPBEL TS, ZO5HE, FEEHICH T TICBERMTON TX 5 FEHELRD
B
ENAOBEENEZ L Ea—LEbO2MEBIZEE Lz, BREATIIEMEL D
HRENRH IR THHD, FITKETORETIE, FBHEELLEEZNESE Vo2
KRERBELINUANZES T THZ LBV TCIEEENERATEZ I TH 5,
F T, RETIE, EBRRKBEEFH 5 WITENU EOBRBOBEENRET LD
U7 20T, % OARBEEOHIBRMIZ OV TRETT 5.

5. HEEBFREAEBRES OERBEE ST

AIEICB W TBRIIRE LEERICHTIRES 2oLz 2 A, EANT (K
EEERIT) BAELZF3EETIE, SReH & (B A MU) CAPE O FB K& iz L 5
fHRAR 67z, ZZ Tid, SReH & CAPE ZHZhizxt L THHREEERIT, D
EEZEECEZ 2HEELONTAZ L ICEY, ENERBEF H22WEZEhL ED
BHEOEEREZBA L LEHBEICOWTERT S, (BEAD 2014a) (7=, &
ELTEHL IR L THRRICRET T2 2 & &7 5%,

5.1 AVWbAR&7T—#

ZERBhEE S O MR R R ICI, A v 2 MRETroRYMOT—%
BUETHD, £ZC, a—my \FHiTF#RE ¥ — (ECMIF) OFfFH T —4 ERA-
Interim (1989 £ELAME ; /K43 fERERD T0km) S O ERA40 (1989 &£ % T ; KEHHREE
%1 250km) b L2, KRBEET NV ERAVTEENICRESG 2@ LT —% Y b

(BAL 2011) ZHAVWS, Y7 —Ft& v ME, [T EEHPRIFIEF LR CTE
i% L 7= JRA-25 BfEMTT —# (Onogi et al. 2007) XV & 5km - 1 BFfEfE & BFZEfE] R
BERHIL, ZEREFOFRMELRE > TS BADL 2013), ARFTIE, 1961
FEMND 2010 F£F TO 50 FEMIZbT=-> T 1 BRI ST —% 2 HVW5, B
HMA Y2 ThHrOZEEESBOT—%2t v MIIZEZ A2,

ECMWF O fET 7T —# 1%, HIEREBE(LTFHEZ B L L THANIESERAINL TS
D, RLEBEERBEVLO LEBMIN TS, L, ZEHSEENEEITHWEZD,
WMBHIZ T R —) T FELE LT, WFETLZAW-ESEENTIC LY 5kn 2
vV aDREGERH L TT—F &y FEERL, X7 —FEy FTHETSh TV
FZeE, KR, REZEDORET —F #HAWT, SRel & CAPE D% 1 BififE « 5 km X
vvaTEHLE, 50 ERICOEAT—F Y TAEIIEA Yy 2R LTH
4AXICPEFET D2 L LD,

6 5 (EH) — B 1—fr2.2—25
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5.2 ZEif MR ==

F3EEORARESORME LT, EEH (11 A~4 A) ITRAELT-&EHD CAPE
DEEE 5 A~10 A) TR T/IEL, SReH BEVMEAIZH o7z, Z H LI=ZFHi
IZIs L2 8 OB OFE N OV TEET 5,

% 5.3-1 X%, SReH OB % 150 m®/s?, CAPE (B K CAPE Tix7Z2\) DORBEA 250
J/kg ITREL, SHERIIHT28EBHE (20T 28E %)) 2&ET
WEFRIZKHLTAMCEHLAEZLDTHS, ZZTIVNSIRBEZRELTHS
!, SReH (Zxt L Ti%, BAMER NRER TIIAFITHENKE L, K&2Er L 52
FARBINTWD, £7-, BEFEFE, KOHENARED TI3ER %208 U Tl e
ICH_TEWVEEXA LTS, 7 AIZ2EMITEL 2o TWW5b, —F, CAPE Ikt
LTI, ZEYHCEWEZLY, BEHCTEVES & 2ERSE O, BEERFNE
H B 54, Chuda and Niino(2005) DR EBEA L TWBD, Z OMERFMIL,
BEIRIT CED L, MOWENRTERLTWVWI E LEBLTWAS, CAPEIZOWTIE, =
- MERTFENEL, BITIEE, BOVWEHICR I EEMENRKEL 2o
TV 5, Mk (2008a) THIEWIN TV S X ) ITEBBHEE ZBReHT 5 LTI Z 0F%
ABEEZDMNENDD, T0IH, LLTORETIX, ZEiIZIS Uik K CAPE DOREE
ERELTEBEEEZRDTNAS,

EZAT, BENREDLDELEL.3-1 ITRONIZBEELSMLENIIELTEDS
2%, FERHY LB /NIRRT H SRR ERFE SN D, ENRKHME F3 OFRII R FE
BN RO TRAEL TWAH)S, CAPE OfEIZEARMICEIZEBVVER L 5729,
CAPE DO Hitlgith & IFEEA L\ (Bl 21X, 8 CIXF3 EEIIRAEL TR, E1z,
SReH IZBWTHES Ly (Bl xiE, BARMEITF BRIIFBAEL TR, R
 ELAF OB TIE F3 EERFRAMSOHIRER ZFHHAT 5 Z LiIxTE R,
L7235 T, SReH+ CAPE DEREME (B 4. 11-1[X) MOmFOEBMAEEE LI-HEIC
MBS BN NEPBRRA U M EeB,

5.3 [AIRFELEAEEE /347 (2 R DA fEm

AIERICIS T AMEHER (B 4. 11-1 X)) %##E 2, SReH OFEfE% 250m°/s*, CAPE O
FME% 1,600]/kg (BREH) &HH\ X 600]/kg (EfEH]) & LT, FKEBEELH
35, £, EERERITIIBKBEREZEIBDLEIONDZ b, BKE
OFME 2om/hr Z&EITEM L, 728, BAKEOBEIZOWTIXEEMEO K/
EFEELRIETH, BEROMRITIILLEB LRV LE2ERL TV,

BR{EH - ZBEMRICEREBEELEH LEEREZE 5.3-2 Kiord, £k, #
5.3-3 M, [RETDO [EEEZOERT —FX—R| THRINT F2-F3 EKW
F3 BEORABFZRLIEZLDOTHD, BEHICKVTIE, ERBIBEE 0. 01%5]
1% D Hi3sk A3 2R 3R IR DA TE O A EVEQ 2 O DIREIR O EEFERI LA - TR Y, #Eid

"MEENSCBRETHENI T LT, A—R—EARTTEAL, PEIRERBEOBEE LBIRTA LK
15,

6 5 (FEH) — B 1—%fF2.2—26

258



BE OB WHIRII F3 BEOBEBEORAFEHZEZAL TS, 2F ), BiBHEEOR

WHIER T F3 L EOEERAIE LERESIBOOT VI EAREBEATY

5, Thuzxt L, BAMEE, BT, RodkiEs - Tk E & Wo b AART

DOBBHEEDMEIX, 1~2F—FLUENESRELR-STWVS,

IS 8H~11H
= Il

M54 A~TH EMh548~TAH

Freq. over SReH Threshold %] Freq. over SReH Threshold [%]
N s B

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

Freq. over CAPE Threshold [%]
[T "l EEN "ETE ETEE T
0 5 10 15 20 25 30 35 40 0 5 10 15 20 25 30 35 40

#5.3-1 X ARID SReH (A1 2 %) K OCAPE (Al 2 %) OiBiEHEE S

¥z, BEMOBBEE S CIE, BENEWVHIRAEAIZ 7 P LTWAHA, F3
BEERFEAEETN L VIRBIGEVHAICRON TS Z & XS L TWS, 2ERICEE

6 & (EH) — B 1 - 2.2—27
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FEHIZRONAEREFEETHY, £7- F3 HESBEE2ORERICEHBOENRR LN
RNZELRBEENTWS, ZO X5, BED F3 EERERORES ORITER

ZEE Z TERE L7 SReH & CAPE OREZ W HB @ T 2HEDSAIL, FEBED F3 &
BORAGFTOMER L EE LTV,

0.001
0.0001
(%]
%5.3-2 0 RGBS (3 ML LR ; /2  RE, A SEE)

(EEX—ADMME (SReH : 250 m*/s?, &K CAPE : 1,600 J/kg (B%) 600]/kg
(38)))

IWarm season (Ma;lt-Oci) | Cold season (Nov;Apr)

o B "IN
: S I ; ) e
" She . S
| /.‘rm"‘ 'l}i“';lf"“w'jﬁ | | o {5}:\“‘%}(
o F o FE
40N — —4ON — - 3 -
= - i
A o o i ’\\\ s/ r{)
A \ 4 e ]
W J % 1 )’1 ey
A 1 /
4 \ < . g{ - B 4 s
3 e I —bl-/? i i . /ﬂv # F?')
o S S Pt s o2 a0
2 % P ¢ ﬂ;ﬂ@f
il ‘§}J - « - & Fjl’
Ay’ . Ted
30N — ®» F3F2.F3 —30N — ® F3,FoFa —
. F2 Fi-F2 £2, F1-F2
& - "ﬁ’ e
J L J ¥ _
| T | T U I | T T T I - T
130E 140E 130E 140E

% 5.3-3 F3 #E% (F2-F3 2&te) ROF2 &% (F1-F2 2&te) ORAEEHT
(£ - B2, A : ZEH)

FEFEESE ML, BEZ BT 5] LWVIBRICEBWNT, FEEDH DV

EFNL EORBEDOEENRREET IOICE L ZBRRESOARE LTI ZRIAL TS
LR TE D,

O TIE, @EmEmLE Cuiilt, MEL, hELH, fRT7AVT2E) O

6 5 (FEH) — B 1—%fF2.2—28
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AL CHENRKE S BR-oTEY, Zh b IUHEIC X o TREERED S OBR T E
BrEha0FR (5B 2.3-3 IBR) PRERBBEOBAEIHELTVWELZLLRBX
nTwna,

EHI ZRAW=354, % 5.3-2 KITR b5 mZEE O O P E2ER AR 5
5. % 5.3-4 XX, EHI ORfEZ 3.3 (5 4. 11-1 MBM) |2 LI=BEOBBHEE S
Tho, BEEMTREZREL TWAD, PRI RER 27T OIIZYTH D,
F72, SReH & CAPE OifiF DfEE A AV 2 HFIEIZBWTHREENR W 2R L
TW3, 2%, XkELIZREZY (16 B 28), EAIZBWTIX, SReH H25 Wi
CAPE DR FNRREIZKEL, HHI NS 2BEBVVEZ RT X 5 RFHLHTH L0
LbThD,

0.1
0.05
0.025
0.01
0.0075
0.005
0.0025
0.001
0.0001

[%]
#5.3-4 X HBEHEESA GBS ; EHI ORBfE : 3.3)

5.4 F3 HELOD i KEGE % B 8 & Hiulsk

% 5.3-2 ML VENERKEED F3 BENEETHOICHE LERESHSEKRIN
HEEEICIIHIRZERH D Z LB b oo, ZORMEREN L ERIC F3 HEOER %
BRI REMIREZFET 2 ICIIMERVRERPLETH D, 20, EBRNOER
HWESIM T A FTRBIN TV HEBiIBMESE 10°, KEOFHEA A K2 (Ramsdell and
Rishel 2007, U.S. NRC 2007) TEHHMINTWHBEMEE 107 22EL L THEL
RBEEL SNV EBETHIVLERD D,

% 5.4-1 ®IX, NY— FFHli & RRICHE L F FAEREZ D LTEHF A — L&
%0 51.5 FfH (1961 F£~2012 4 6 H) BLIBAERKEHITL, F RAFr—1VEIIH4E
F (AR F A —VORER/ LA 2HEHIIC7ey RLEbDTHS, K
FEMEIEBARE TIEEOESRERICKEZ RN LD, ZORERTHR F
RI—NEBEORBELLT IEMNIBET HZ L TE 5, Dotzek et al. (2005)
LRIER, F A — A REL 25 X EHEEAITHEEIMER L T\ 523, F3 SO
AR, RIBELAE KR - UNIRETIX, ZofMofukich~ 1 3 — X RER
ARRRLBR-oTEY, ZRABEEEROSITHEREBEEL WD Z ERbNS, H
AUFRIIRERHALRFEEM - TAEBE TIE, F3EERBAEL TWVARWVED, ot

6 5 (FEH) — B 1—fF2.2—29
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BENNSLRBZENTHRTES, £72, F2 HEITRS LHIRENNELRY,
FO B TIXTe LAKFHEROFRET L B bR TENS,
AMEANNREFHREFT 2R E Li-EBERETMICBWT, (EERICHLT
B2l - YAl Skm OFEBRFTHURIC R 5) N — FFHMERS R T, F3HEESR (A
B 92m/s) Tkt AMBIBRERIIKRL105~1071ch b, EEREOLSIT, BAEBHES
AL AATIIF3 HEEERORA LT X, RUORAERT, KEFERICHERTHRL
Eh 1A —FITENZ L EEET S L, BHREESLORBENELET IHERIT, Bl
FERIZLTI0'~10"% FEIS, ZO@EBEHEE L ~VKEOFHES A FIZHEI L
TWB L% FE->TWS, 207, JLEA - BARUEAIOHIE Tix, F3HEEE
BORGE VA~V EEFEREE L L CIIBERBANOHBIZIAD LEXHZLNT
x5,

1.000 -

0.100 -

BEOREE
=
5

0.001 A -O—-4E
voxee K
—o—JLHK
0.000 - . = = .
0 2000 4000 6000 8000
B2 (m?/s?)

541K &FATZ—NVORAER

5.5 BRMED [RIFRFELEBEEE O HTHERICRIETRRE

INSRBEEZRET D E, BN GEER) - NI RBEORAEZHMET L L LR
5%, EEROICEEEN EF L, BEFERLRRIC) HIRERHABE TRIRS,
—7, EWICKELBELZRETD L, F4-F5 BEOEFIIRELERIIERTS
ZEiT Y, EEEBRIIKEERO S SIZRESNI-HIRIZR S, AL (2014b)
%, ENEKRBEO F3 SEARAETLIRES L L CEbIZ2BfEZ, SReH (22T
% 150~550m*/s* D#HEPH (100m*/s® ZA), FxK CAPE (Zxt L Tix, 200~1,500]/kg
(100]/kg A7) OFFHDEDOMAE DV THRE L, Bl & A2 Shi-zflAaEedbE
T BRERIZE 5.3-2 IR LEBRICERBT2bDERoTWS (& E),

ZRABEREEEAWEA Y AT —ASHHIEA—R— AV BIERICET 5720, I
R—R— VEIBER L ST F2 HIBEOEREZE DT 5HTIZ SReH X° CAPE &\ 57228
RBEREE AV EAMIIMY ClIH 50, T TIEF2 SN EoEEDORARE
B ESBEICBWEREIZOWTE X TAS, 4. 11-1 ROFER» - mEoME %

SReH : 200m*/s”

6 5 (EH) — B 1—%fr2.2—30
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Bc K CAPE : 1,000]/kg (BR{EHA), 350]/kg (ZEEH])
LT 5, EEL, BEHIZOWVWTIE SBICTEZHEEDN 1 FEHILIR2WVWED,
650]/kg PEAEIZDWT LR TS, EHI ZHAWVW55H4, BEREBETEAELE
1989/03/16 F2 H/HILIAMZ 1. 5~2. 0 Rl @ EHI (Z A>TV 5745, 1989/03/16 F2
Bl TIX 0.8 ICEL EEoT WD, 2T, 1.5 & 0.8 % EHI OREME & L CHBEEEE
DRHERAAL S,

B BEEE DB R4 5. 5-1 IR T, F3 ML FoEErial+58
B LV bEEXEFENICENR > TWD, 8 5.3-2 ITIXESE - @8 F I TIEAMN (K
BRRLITE) KEFERNC AR THENOREL A HEma #5723, 8 5.5-1 K
TIXAEE - RS THESEWEAHER S, EBEORBAERT (8 5.3-3 X)
A LTS,

0.1
0.05

™ 0,025
0.01

0.0075
0.005

0.0025
0.001

0.0001

[%]
F5.5-1 K [REEEEESA F2HEELL EZRS ; £ BEY, A 2El)
(SReH D : 200m*/s?, H K CAPE OFAfE : 1,000]/kg (B%) 350]/kg (3£))

B RBVTIE, EERD D EIRIRO KRR & O B AUERIS 5 COMBEE
MEEY, PEHHGFUETIINELESD THENEL, EAARLANEEL £ CHEE
NEL o TWD, EBED F2 L LORABHOLZL 2EBTE W5, L1L,
A E O AFFHIT DAL T F2 A EH 4 BRAE L TV 570, RIRFEESEE X2 0K
VN, CAPE DRRfE% 1,000]/kg 725 650 J/kg REE THL T LMINEITEED (BB
5.5-2 X)), RERBHLIIED HAWEE - AL B ARIZI 1T 2HEEIIARM - B AL
RTHOURWEEL 2> T, 2FMICHIREOZITENS, F5.4-1 K (F2 HELLL
EoGE, 2EFEENLOEIL, KFEEAEZNLSNAOHERE HIT 1 A—FDZEIX
) BEEZXB L, B 2ROFRRI—LEZ NG,

UKTERER F2 - FI-F2 5 0OH A1 F3 Bc s 5 BIEL2 FARICEET 3851V SWEET 5, £O—8iX
F3#E%E (RFEEL BEELRE OCHESR) LLBIBELELOTHS, BEHL LTI FREENRREAELD
HZRMTFTH, A7 0 Ar—ADORBA N =X LETNERBENBET I LBHBHLMBRTE 5, oF
Y, B, BEE BERAF—LVOKEE) 2BALLE, dRRBOEENEET DO [MERMHE T
HBHEVZS,

6 & () — B 1—fF 2.2—31
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0.1
0.05
== 0,025
0.01

0.0075
I 0.005
0.0025
0.001
. 0.0001
— [%]
#5.5-2 X [FIRGBIRBESM (BRED)
(SReH O FAfHE : 200m*/s*, FH K CAPE DORRE : 650]/kg)

AR I MFCHEENEL, F2 HEEEOBEENFKAET ZRESIIHRI - EE
HFIZICE L R TR SN I B LWV B,

EEHICBWTHEERD? O BB O KR, SR SERE ORI,
RO - EREO B AR ECTHENKE S RoTWW3, #HEE LV AL@lo B A
IR ETHEESPHEZ TOWRVDIIEELES LTS, FRT AT ZRLILO gl
HCTHEIXEDTHD, ZOHIRTERIT 2 EHREEL TS (B 5.3-3 X) 2%,
FIZFI-F2 D/ NS 2#EETHD (F5.5-3K),

Warm season (May-Oct) | Cold season (Nov-Apr)
| 1 | 1 L 1 1 1 1 I Il
{‘? . = ,u< - A o™
¥ 2 {,I' \““-u_r?’f‘ Jr/ \ ) \-""-a_/f,‘é
. o ged b o i G -
A S A SN
40N 4 4.0 4N 4 i ~
9:\ - .u'r
7 ,f,,/ .f() i t\‘ 3\;/'-': "/ n
B | &
% y - Cod % Vo T e
| g L 1 ! ~
! ” - A B B 7 B e y
/ i I il
Pores_igeresn 0 ot s ¥
é. ﬁ‘ j? . ‘g‘g?é :}1)* ~
I .{ﬁ_} I fﬁq.;
30N — a ' —30N — o -
¢ * Fi-F2 i * Fi-F2
apf’ e"f’
sy &
L | | ]
130E 140E 130E 140E

% 5.5-3X F1-F2 &&DOREGFT
M4, ENTRELEZFEERVCAAEMAF2 EE0FE I 21— a ) ils
i B EBIEEOZITEFNCINT, BEGICH LTI 1988 FELIRICHAELZ F2 &
AUME F1-F2 828 1 HE| Lav/ewy, & 5.5-1 Bk LB EERR 6l

6 5 (FEH) — B 1—%fr2.2—32
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B s BERICHT TOHEIZBWT, BEHOFHEWNE WD OIFHEKIBEOR I DZE
it & DEESMEIT B R IT B 7%, B CAPE ORMEIX 1,000]/kg LV b/h&L L=k
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W3), Bz, TBIZER1RHY, ZOLIBERHAILELEZEGETOr—2A

(e EMEEOEEMITHE CIIHEEE CEOEMBERL TNDELEZLD
D) TIEIMLCAPE IZ% & S RLEEBEIXERIT/NELS 2D, ZDLIIZ, SReH
X° CAPE DEHFEIZOWT b ERTRE[HRH 5,

ST TR EROBENTIX, EERRBAMS L OERENKE W ENHE
Thb, €I T, BEKRET M X5 - PRIC LA FRT—F 2Rz
ST HREINTVD, KEDOKEMEE 40kn THRT —F (1 FFfEE) ZHVE
M TIX (Thompson et al. 2003), SReH, CAPE, EHI DO£{ERJ7ZRMEMEE LT
Rasmussen and Blanchard (1988) & FEIREDFERPZELNTWA D, F2 HELL E
DEHIIKTT 5 EHI OFRAED 2 FBE L KE 72 D%, Davies (1993) (2T
BL7poTW5B, SCP TIE F2 LI EEZ NS OENRTEETHY (K B-3),
CAPE X° SReH (ZB8# L 7= A BE#EIES & L T EHI A OB ORI ORI H

SUPERCELL COMPOSITE PARAMETER
(Observed motion)

wigton (54) wiemhiar (14

B-3 SCPiZxtT AT (sigtor 1% F2 L. |, weaktor IX F1 HALLTF,
nontor |XFEmME, mrgl 1T AX—/3—F /AL L7= A b—2A, nonsuper [FEA —
W=t VA F—=2%ZFL, FHFIINOEFIIFFEEZET. FOTFHOEWRIXX B-
2 LRET:)

RER - IMBE (2011) 1%, K[BITD A VY FBFENT —F (KFERBE 10km « &
B 16 /8 - 3BfEE) OF—FZHWT, 20064E2 A6 3 #EDORBICRAE
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L7z 141 fEDE% - IERESHIZ o LTz, OB, RBAEHSI S 40kn FEEHN
WCHFET /R F RT3 ERABEERORKEZ Yy 7T v 7 LT3,
SCHR & [EI4RIZ CAPE X° SReH Bl CIX#E® - IEBEEORKFI, HAHNIERA——F
NV FEAR——E LV DORXBIHABE TRV, BHI O X 5 REE T A—F T
L VBARIZZR > TS (K B-4), KB4 TIXF R 7r—ABoEALREINT
WAHD, FLEML F2 - F3HME (F3IMEEMEEDA) LORMICEITRL, XE
DFER LT ER D, BEROBATIE, RERBEERIIA——F AL HRE
L, KERZEBEMIA—NVOBZHERE) S (large-scale forcing) & 72- T
BAETDHED, Bk 25+ kn BEOLEMREUZ2ETIRTIAT —FRNT
VAT T b L b LI ERBEEERCHOICEmSTE S —F, IS
RERIIKRXRERS DRV EIE large-scale forcmg DEEN/ NS,
BB R BELICE D BEEN L B, ERBETER E OBEMESEN TV
B LEIRTE S,

4 4
b) EHI b) EHI

QW S
omn — |
=zc I

I |
s u 2
E N
A K

onz — |

X B-4 EHIIZX3A2FONTR (& : &R, H :F A7 —n58l; SCIdA—X
—E VEIEER NSC 1X/ v A— "—v A%, SEA (3 L&, UNK [Xke b
HTA—NR—BNVHENTE o T-BETET,)

FET (2011) 1%, KREFTOKMETHREL MSM) (KRBT A Y EFEBfENTT — 2 L 22
Mo FREEE IR CARRTER T T — & TR, PHRT—FTHD) ZHVT,
2004 FEDG 3 HAFEITRAE LTZEESH U /38— R MEARED SReH, CAPE, EHI
DR EF~T (K B-5), FAHSZ F.0 & L7z 50km U5 N DR KOHE % EHH
LT3, ZORMNS, Bb K&, MDD BEETCHIEERMEBELEORES
IZHWT (ML) CAPE HFEFIT/INEL (Fhwx, EHI HIEFIT/NEL), Fiz,
F1#& L F2-F3EETRHREOEVRREONLRWE &0 D, B TERIRE 5
Wi B DIZRETH D LERSIT TS,
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B B-5 BHEROF D —Z NEBIZIT Dot

F1#E& & F2 - F3 BERDORHNTHOWTIX, TNETET AR, 030
X5 ThHbH, LrL, EERERIZIBVT CAPE ERFEREIT/NHEI WV AIZON
TIEEZOBPBRIZER LR2TNER LR, REDOT—F 2AWIZiE - INGE
(2011) 1%, 850hPa LATOREIZ T B L2, YV THBET—Z X0 LHES
FEREVSH= 8, FEROMRICIIFEEZET L LEERLTWS, %0,
CAPE BHIZEBWT, HEIRETHEZRD LT TWRWAEEIIRE TE 20,
F 7=, MEE (2008a) BRI 5 &L 912, EBMEERAERICIE, ESMITORE R
BIZHHILEBRBARVEZ, ESMMHETE TR TR ZWVWE LY OR
e, ZOE EIZHEX Y OBRKRAMILIAK, SRES T HRERLTWeEE XL
o, ZOX5RGE, HRAMEINPCXOLEBME RSO ERO XS IZ,
MLCAPE DEIZFEFEIT/INE K 72 5, MUCAPE D& I3 HIEE AT D KK G T2\ V5
B, FOLZETHRAEL 9 5 elevated convection #EETX 57, ERKE
IR L TRERAIC CAPE [ER K E K 25 (RXXBR), o0, BEHFEICRH
DRMBKE NI, EEFEERELEV-TZ 1 OO F3 BEFEHIZH > T, SRel,
CAPE SR DZERBHERHMOBRAZMI L5 Z LITEE LV,

B-2 AS®&OMIEDH MM

UED XS, RiRRTOT —F OREE 2 BEN- 725, &30 E b ITK
NOKMBEHY, SBRIIELMOMRAZETHEZ BT HE - T—4%%2b-oT
Sl BETHZENBETHD, KR, A—3—k /L2 BEER F3R
BREED ED) KEh#EE L SN OEEDORARERIL, BHIEOENEE
ThHEMB RGNS Z L6, SReH fEH & CAPE ff & 7 6 Hilgi L~ /)L C O A &

6 5 (EH) —BIFR 1—¥fF2.2—45
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HEmm CXHARMENRD D, £, Z95 LEERABEEREOEHAIL, F2 HEL L
LENUANDOHBRIRETHY, F1 HELLEEZNDSE WS X 51T, /&R
BROFBETR~OREFEOFERIZMN2WVWEBZZONS,

RARLCEANORBFES T, ERBEEROFIMEC OV THRE RIS
EINTWD, bELTH7—ZREOBATIE, ZhETHNLZEFTOREY v
T T — A RERIRGRE DHNENT « FRIT—F2 %26 Lot S TE T ANE
BETHY, BEERBNT—2%2b-oTC, TRNETOXIR - MABELWLNE S
DHERTLHIXLENRD D, TOREE, BEXBIZBWTHREE REHIZTRENTW
HEEARERBOEATA L L HIT, SRel, CAPE iU E LEE—EBHEL L
{IFENGDOAEDYE (I 2008b) (2hNx, EHI, SCP, STP ZEDHE /37 A
— ZOFRAEOE SO OWTUATICEAMEEZ BT B RO NS,

HFF R T, R E O/ WREIR ST T — & OKIEAFSEE Skm + 10 47
BT —%) b &lZ, CAPEIZxT 2R FELZ TR LI ET, SReH, CAPE Off
4, Nk (2008b) & [E4RIZ SReH & CAPE Z 4 A& bE THWEHiE, KROEHLIZ
DUWVTHETL, SReH & CAPE ZFW5 kL BHI Z# AW 5 Fik L Tix, F3
U EDEENRET HHIRMEZBA L Lo RICKEN RN L 2R L
e (BAXZW]),

2% 30K

+ 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.

Johns, R. H., J. M. Davies, and P. W. Leftwich, 1993: Some wind and
instability parameters associated with stron and violent tornadoes.
2. Variations in the combination of wind and instability parameters.
The Tornado: Its structure dynamics, prediction, and hazards. C.
Church, D. Burgess, C. Doswell and R. Davies—Jones, Eds., American
Geophysical Union, 573-582.

Rasmussen, E. N., and D. 0. Blanchard, 1998: A baseline climatology

of sounding-derived supercell and tornado forecast parameters. Wea.

6 5 (FEH) —BIFR 1—¥fF 2. 2—46

278



Forecasting, 13, 1148-1164.

- Rasmussen, E. N.: 2003: Refined supercell and tornado forecast

parameters. Wea. Forecasting, 18, 530-535.

* Thompson, R. L., R. Edwards, J. A. Hart, K. L. Elmore, and P.

Markowski, 2003: Close proximity soundings within supercell

environments obtained from the Rapid Update Cycle. Wea. Forecasting,
18, 1243-1261.

- EREEFEE, MREKE, 20110 BUETHRERDOROCERICEET S K

K[EREREOMFHRIRIE. XK, 58, 19-30.

- JNEEEZ, 2008a: EEFBAOERBESICETANZE () —RA—/—k L%

O BERORAERBOMA—, Tk 19 FERFEINREMAER EEBOR
AR~ DOFEBNRIH I D HEEE, 39-44.

- NEEEEZ, 2008b: EEFADREESICHETHME (1) —EEEZLELT

FEARBICERT DA —, WAk 19 EERFEINREGAEE EEE
RERRE~ DOBEBNRI IS DHEEE, 6-12.

- WETFEE—, 2011: EARRAMET VX ¥ X b - BEEEFERICOVT—2ERE

(BT PR TR EmOUE—. RfEE®, 78, 57-93.
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18 C [RBETNVOME

K[KPETNVEIL, WE - HFHRERNCESWT, WEEORMZE(L % FHEREIC
KO BENICHEL EDICEHBBEZMSMELZbOT, [BTICLSH2DK
ETFROLIORBET NV ERANVTERBIN TS, KC-10 X 5 ITEHE S HEI%
ZIRTTEFCTEY, FETRETRE, AR2EOYHEZERT D, BT —
ZRRBITEDRRNT - THHERZ D L ICHERGRAOYHEEZRD T, HEMHE
BEABOMEEZREL2 A2 BT R2n 6 (KC-2), EEHREKX, BAHFEFEX,
R, ROKDBOREFRELEER DT L, FEREZICB T 2XBEHRD
fERFEIND, EHERXPOEBESE - KDY — R « U7 HIIZWHEIBRE
WX oThEAHEND BIZIE, KEK» CKENERI IS &£ DOEENET)
FHEBAFOY —XL3) B3, [FET NV TIERC-3ITRT X 5 2YpEiEREN
ETMEEN, NEROERERO Y V- LEEL TV 5,

ZORBDREET NV, BAEFRISEOEREHEICOERAINTED,
WSPEEDI-II (Worldwide version of System for Prediction of Environmental
Emergency Dose Information ; tHFIRBRSRESEFER TR 2T LA E2RK)
T, ABRHFICHAVEWET VOREIZME ST S5 5 M5

(PSU/NCARMesoscale Model version 5 ; Dudhia 1993) MR ZRHDOASERD
ERRICAVW LN TWS (LD 1997), WRFET /VIE, MDD /%% - MERET L
HIZKBRUBRPMZADZ LI VARSI LOTHY, BEKEICENT
FRROBRE - HREOMBE TIEAINTWS, £72, bREZED-#EEICE
WTHAELTERASL TS,

XCc-1 HEZV v FEEOH
(R&EFA—L~<—http://www. jma. go. jp/ jma/kishou/know/whitep/1-3-1. html X ¥ )
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| THET S,

[ ]mmomse HIIE (S)

K C-2 REFETNERWEN « FRIFFE OB OBEEX
(RETEEKET NV ZHIT)

-, EE}E, KFEIO@E

X C-3 RBETNVEHAWEFHEOEAK

= SCHk
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.

I¥BELE, FEHBuE, KIFRERE, B, 1997 RAREREREFEHR TR
VAT A (HE5R) WSPEEDI DBA¥E & #RiE. B AR 1155, 39, 881-892.
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f+i& D BiEELESRIETRE

1990 4E 12 A 11 AICFIERERT CFA Lz B AR KK F3 EEE (RES
BEXOBH, [UEOR, EHEHR) Otk 100m &EICBIT2R28 (AR - &
R O SR D 454) 2K D-1 ERNCRT, K¥EE Rid FEYSIBEMLOEV) B
LB RKKREBIZHY, 12 AOAFL L TUIBEI B KR () 2
KEFERD O TERBERBFEREBDFICEAE L HAIZRILAATNS Z &
DT ENTWS, TORKIIHNERICHLEZ S EKEOKRE RBIZHR-T
B AR ~ETN TV A2, BAERITIE, HYIERMMELS 2y, REEMWI R
HINTWAZ ERDbI1D,

ZOXESBWILEOREM LM TERBEOMEREDL S Z L iIXWTho F3
HEOEBETHLALA TS BxIE, KD-1AK), KEEENSHRA LEX
KEFEOZESHEBILELZBEZ L5 & LERE, ZEMO ERITHEVRIENET
L, 7Y & B2 RN A8 L CRAK T2 AR X, BEARLE2REEN
BEINEZLbHD, ZOGE, EXEPLUEZREVBI - L THE®R K
ELDEATEETIRIC 25720, KEERFH CTEEZS|SEZ LzKKD, i
ZIEAARFNEOFRPIZHFET 2@ < EHERLFERZBERZERREDOE £
FOBATHERBANCHRA L TRKEREELFIER T I LITEBZLLNRY,
SF Y, BEE O - i OB A i VO RER I [EREIC AR A HEE A<
R > 7= Z2RIR AN ER IS BRI 72 S EFE (BA SRR, BB E, ERFHE) [THRAT
5] W) FIRBEEORAT T IUAPEARBRITES UIFVEHWNZ L 2R
LT3,

350

340

330

320

310

K] ' e S

R
Redference Vector

X D-1 ¥k 100m @EEIZ BT B R « BGE & O Y IR AL
(A2 : 1990/12/11 F3 %4, & : 1999/09/24 F3 Hfi)
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ZE R B ERE B AR EEENTFET AN TH D, F2 0, SEREL-H
Iz L TIELDEXHZ2EEBL, I6-oX 0N BBEEESHIZED LS REE
RIETHICHOWVWTRHER L,

(a) EHI

ASEIAVW-BE 3. 3126, 3.0 K13.6 (bbb EDEDE]1ERE) OF
fEIZ LT=5E OBBEES %X E-1 Io57T, BE%E 3.6 I L=54, BEYE
FNTO F3 BEORABHTZ2ELTETCELT (RE22H), AL LTKE
TEDLZ L Rbn5, —F, BiE%Z 3.0i1275 &, B LS OBKTACK
Ji U CRRERICEVVVE (B@ESEESMO 0. 01%F1% L L) BRLAD L H Ik
5, WTFNORBEIZBWTS, BARMERIAFE - 36 B AR L KFEERR R L 0%
RS TVW 5B,

R 3. 3 BfE 3.0 R 3. 6
X E-1 [RIRFEBSEESH (BHI OBEIZ A2 S, 3.3, 3.0, 3.6)
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: Cold season (NovIApr)
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(b)SReH & CAPE (REfEiA)

A EIAVVZBEMEIX, SReH 2% 250 m?/s®, CAPE 2% 1,600]/kg TH 5D, I T,
SReH % 200~300m*/s? (50m?/s*%|#), CAPE % 1, 550~1, 650]/kg (50]/kg %)
TELSE, FHMAEDLETHRE L, RE3I1X5 r—AH57ay hLEb D
Thd, BiEZ/NSLTHIEL, EERZE2EMICKEL RS,

SReH B : 250m’/s” L 70l
CAPE BAfE : 1, 600]/kg

0.025 0.025
0.01 -
0.0075 -
0095 0.005
0.0025 S
0.001 -
Qupeod 0.0001

SReH B : 200m/s”  L7°]
CAPE B8H : 1, 550]/kg

=

SReH BfE : 200m/s” L]
CAPE B&f& : 1,650]/kg

SReH BIfE : 300m/s-  L7°]
CAPE BAf& : 1, 550] /kg
CH———

0.025
0.01
0.0075
0.005
0.0025
0.001
0.0001

SReH BEME : 300m/s [%]

CAPE BRfE : 1, 650]/kg

X E-3 [FIRFEEBEEREE oAn  (RRfE)
6 & (FEH) —BIFR 1— % 2. 2—52

284



AEIFRE LT-BME (SReH DEJE : 250m?*/s?, CAPE DORR{H : 1, 600]/kg) Tk
LHESMD 0. 01%FTHE & D b KE 2HUIERD, BREEHRZEE L TVWAHI 0D
5, FEZ, W OBEZKE<T5 &, EHI O%E L FERIC, BIRFEEHA
D F3 EERORAEFHRZ D TEXRVEMIZSH 5, F#IZ SReH DK A E LV, SReH
& CAPE O 5 DFfE% /& < L7254 (SReH: 200 m?/s?, CAPE DRE : 1, 550] /kg)
WZRBWTIE, 2FNREEIIEEY, NESES ETEERNRZ Ty, Bl
ZNSLKLTETWBZ LR, TR TH BAMEALE - LA A L KRR
DI AR & o= R ISR ST 5,

B E-4 [ 3ZEEHIT DR TH 583, S EIERE L 7= BE (SReH D BEE : 250m®/s?,
CAPE DR : 600]/kg) (2%t LTI, 0. 025%Ri1#4 L » KX 7efli% & 2 Hulg)s F3 &
BOREBFZEEL TS, BEINT CBEICBRE TRV, BESI S
LHREESTTOBERSEERICH L TR LN,

UEXY, BECEEZFZEEZOMERTIE, BEZ/NS<T2I1EL, hER
EEPRETIRES 21U b T5700, BBEENKEL 25, BEYIIE
ERZ R TREICOSCEUE TH 508, KIRELIE O FEEARER E, BANE
IR OALE RO R E OEITHERFEIND Z L 2HERTE /-, Zhix, EHI %A
WABEE TS, CAPE & SReH Z AWV B G RICBWTHREIKTH B,
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0.1

0.05
0.025
0.0
. 0.0075
0.005
0.0025
0.001
0.0001
SReH BfE : 250 m /s L70]
CAPE F&fH : 600 J/kg
PRV Y
» O 0.1 0.1
i - 0.05 0.05
0.025 0.025
om 0.0
0.0075 0.0075
0.005 0.005
0.0025 0.0025
0.001 0.001
0.0001 0.0001
SReH BfE : 200m /s [%] SReH Bifi : 300m/s”  [%]
CAPE RRH : 550]/kg CAPE & : 550]/kg
Y YA}
<2 ‘ 0.1 - { 0.1
b 0.05 0.05
0.025 0.025
o.M 0.Mm
0.0075 0.0075
0.005 0.005
0.0025 0.0025
0.001 0.001
0.0001 0.0001
s)
SReH EE : 200m’/s [%] SReH B : 300m /s [%]
CAPE # : 650]/kg CAPE R#fE : 650]/kg

X E-4 [FIRFEEHEE S (FEED)
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1.

AR ISR C2ETRELCES

ERRFHHIR IS W TRAE L-ER
RETOEBEDERAT —FN—RA LD,

WAL 2. 3

1961 £~2012 4= 6 H @ 51. 5 [ & %t 5

L LT, EEBFH CBRICREL-EED—EL2 FTRIIRT,

AR ZEAS AT FAr— % RBISE1 | B85 | w853
1 |1962/9/28 |dbifEE HF] L ET (F2) FEIHITPR = —
2 [1965/9/30 |FKHEFKHET F1 E_tmﬂﬁj IRBZ AT —
3 11965/9/30 |FKMEEPEBFF FO~F1 ;jﬂﬂﬁﬁ IRBZ AT —
4 [1968/1/8 | HriB R SEIREL IS HT F1 =S — —
5 [1969/6/22 | L0 BBef i BRZE BT F1 FERITPR — —
6 |1969/11/18 |ILIEEIBEMAH F1 KEOH = —
7 11971/2/1 ) AR BR PN T F1 ;mﬁﬁﬁ FEIRITPR —
8 |1971/10/17 |AbifEiE FIHEHT (F2) EIOBN — —
9 |1971/10/17 |AbifEE FIHEHT FO~F1 |ZEKOBE = —
10 [1972/11/21 | &1L BB F1 ERHIR | FEROBI | FHE
11 [1973/5/21 |A IR PIVERRFRAHT FO~F1 |24 a5 Emﬁﬁi —
12 [1973/9/27 |AkifEiE #LSCHT F1 FA ZE R #R = —
13 |1973/10/22 |#kHEFKHE T F1 ;jﬂmﬁﬁ FE I RITPR —
14 [1974/8/8 | %k H R ILABRIE LA FO~F1 |ZEHH1H - -
15 [1974/10/3 |AbiEiE B 5 AR E 5 T (F1~F2) |iRRERI#H - —
16 [1974/10/20 |dvimiEsg LER |/ [EHRT (F1~F2) |ZE#Ri1#% = =
17 |1975/5/31 | EbARIRL4E) 1| BR ACRLRT (F2) Etz'i*’imﬁ ’?;ﬁﬁ” ER OB
18 |1975/5/31 | BRI | R FCktHT FO~F1 ;mﬁﬁﬁ T;*LL'&L’L S G OB
19 |1975/5/31 | IR IEEE) 1| BRI HEBT po~pl | B ARTEES BHIED & | epie

£ 9 &L
20 (1975/9/8  |dkyiE:E B fR AR LR BT (F1~F2) ;mﬁﬁf‘ ER DB —
21 (1977/1/13 | ®INEERT FO~F1 ;jﬁm&f‘ FEX OB =
22 [1978/8/14 |JLifEBEE T H PR = -
JE

23 11979/10/31 | &) B PIVEER & ST FO~F1 |ZERKOE Emﬁ{&ﬁ =

6 5 (%) —

B 1 —RA6T 2.3—1
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€ F A —uiZ, 7) HEOFERIERS

MHHEETE-LO,

A) XERENH SO H T

HwEOLBE %&Mﬁmwbwtttbmm@w F2 UL EOEFITIET) &4) 2K5H
L, 1) OBRFITITEEZFEINTHA TS, UK, ARICBOTIIREHEAKT S,
24 |1979/11/2 | JLHEEAARBRFARIRT (F2) ;mﬁﬁi ELE AR -
25 |1980/10/31 |AkifEE PH5IHT (F1~F2) |PAZERIT# = -
26 [1984/11/19 | BEUE K+ F1 ORI = —
= Fa : ; - = O b (K
27 (1987/1/11 | %k M R EEHK H BRAS E0T FO~F1 | _ — =
K[JE)
Z O fh (&
/ / | B | = o P
28 [1987/1/11 |FKH W /\EHT Fl SIE)
29 11989/3/16 | B MR IR || BB A FLHT (F2) ’?fﬁr&t’t EZ OB —
. FR—=2 7
; /4/6 I BB VERR & 3 ; STUE DA —
30 [1990/4/6 | AR FIVERRE SkeHT F2 o SIEDRH
31 |1901/1/13 | ®rEE i) T ;mﬂﬁﬁ - -
32 [1991/2/15 |f@#E GH L) F1 ;qlﬁj — —
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MBS Ome RSN TWVAHEELARRABNE L, T8 613k LT,

AELEREFHUR T, 51 SAEMIC209EOEENBR N TVWAA, FRF—IR
Do TNDLON8E (582.28D 1 BB D/, F R —v @O 355 H
S>TWV5HDO063ME (583. 1D 1 BB D/hEt) Th b, HEROMBEITICHI A FREZ
T—E2EKIL, BEROT —ZEICHE_TORNWZ LB3g05, LICHELEF RS
—N T EDREE (F2.2R) LOBEEHLHERTILELNDHD, £ZT, UTDOX
1 L ChL SEM OB ERORE L HEE L1z,

@ FHEEEZREET A720I2, 1961 FELEOBRIT —Z 2 #A L, FR7r—1L3|
IR ERET —F 2T 3, ZOF—F%2HIZ, FAZ—L3IcHEROT
—ZREHE - EHEREEZRDD (F31ROLEE),

@ H£R—NBID 51. 5 EF DT —F#Ki%, OTHLNIBRAME TITRL,FE 2.2
KX THEIN- 5L EMORUT —Z OREH LT3,

® EBfEMciE, OTHHEENZF A7y — A R0 ERT —F% 2 KX WIEIZIED
BEz¥ OQTRELLSLFEMOBERESTZITHEDY BELEREZIT, L6
MOBRET—% (lBOF—#) %1ERT 5.

@ fERR ENT-ERLT —F OFEHECEERZELZRD 5,

¥ : 5L SEERIORER S TETEV IR LERET BRI, X1 REREERT —%

FEBTHILETHRSFNRT—F ERDB LI, KREWEIZE_EX T,

IDXITLTRDEREREZSE 3.1 ROKTERITRT, FRT—NBIOFHES
EERZEL BVELEEZIToCVWAEFRT, R EBEOBAME L IIETRL-T
W3 ETFREW), UEICEY, FRAZ—AZF OBERORAERERE Lo,
RAERLEDBEEMEZRRTHZ LN TE S,

BERIIZOWVWT D, HEELFROBITZ1To72, MBREZE 3. 2RKITTT,

6 %= (%) —PIWs 1 — %At 2.4—8

316



3. 1% WEBOMITRER

& BB WER B wEZT—IL T~ B i
(3B £+ 5km) D#iEt (m) FO F1 F2 F3 (L) | GBL) | (BLFER)
1961~ A RS 63 24 32 7 36 110 209
2012/6 FH{E (m) 118 116 109 167 —
(51.5% ) BERE (m) 146 124 103 324| -
1991~ R e 50 24 24 2 19 110 179
2012/6 FH{E (m) 115 116 118 65 -
(21.5% ) BERE (m) 115 124 113 49| -
2007~ AR e s 28 22 6 0 8 | 92 128
2012/6 F 91 (m) 119 121 113 — —
(5.55fH) BERE (m) 115 128 66| - -
ERl HAR a5 1222 962 215 45 0] 0 1222
51.54ERS FH{E (m) 118 116 112 179 —
(£EH) BERE (m) 132 122 102 314 —
32K WEEIONER
sERILS | WERS | o e T 5 B
(iB & +5km) Dt (km) FO F1 F2 F3 (fELk) | GBE) | (STFE)
1961~ HARI R 5K 67 25 34 8 32 110 209
2012/6 T {E (km) 2.315] 1.072| 3.147] 2.663 -
(51.5%fH]) ZERE km) | 3.775| 1443| 4839 3054 -
1991~ AR RS 51 25 23 3 18] 110 179
2012/6 F{E (km) 1.437] 1.072] 1.826] 1.500 —
(21.5%EFH) EERE km) | 1.803| 1443 2182 1323 -
2007~ AR A B 28 22 6 0 8| 92 128
2012/6 FH{E (km) 1.700] 1.168 ] 3.650 — —
(5.55 ) BERE (km) 2.247| 1.515| 3.544 - -
BE{LL HARI R 5K 1222 962 215 45 0] 0 1222
51.54 F 1B (km) 1.550] 1.082] 3.391| 2773 —
(28%) BEREE km) | 2654 1421] 4962] 2948| -

6 4 (&) — B 1 —isfF 2.4—9

317




. EBRRKEGE, PEE, HERIOEESM, HERK

BENY— FEFMT A=D1, —ODOBEERRAELEED, BEHEEKEE -
WER - HERSOEELSMVMBELRD, £ T, AEERFTHIKICEBIT H51.5
FEROBEBORREL - #HER - HEEIOT—% (4. 1K) 2HAVTKEREED
fizRD 2D, ZORE, BERENMIA FEWNZCERLERFERTLCREZSR LT,
R EREIRBERDMIZEI DL L,

OFE & B K JEE ORI BE AR

F A7 —NVOEEREIIIENDH D720, EEROZEEOREH EICIHEEMEN
bV, FAr—NVO#HEBRNOHLHE (FREE) ITRET DHHERLF R —/LORA
HEFAN TR T2 ERET I HEERELOND,

B IKCEBREKREENFREICES LA (BVER) RO—RIZHOHT S
ELEHA ROWER) I2o0WT, BREOHTHE (BEmER) 2#E L-FERE2TR
R

OFHIL, &£F XA — A TRIEICEKT 2EHIE (8E51.5FM7T—%) DOEiRHEE
ZRLTEY, #l21X, FOO TRME(17Tn/s) UL E & 72 2311, 0, F10 TFR{E (33m/s)
PAEL 722 5HERITH0.2TH S, £z, O, BA 1LESAUINZHEE2KEL T
7w k@ Lis,

NP — REPTIZB W TIE, BFEDOREL LR IEEENEETHDHZ D, @
FITRINZBABESR—AOBBHELBEBEERBWVAMAEIEE LV, F4 1K
(@) DOHILEDTFHliT2 &, FRIEDOFNV—ROMOHAE LY bEAENBRWE
=25,

—7, BBONY— FEITIZENT, EEFKEESFREICES LIZHEKRD
—KRNMATHE LEGETHR LR, F4.2R0 LB KoL LEHEOKH
DHIETRRIELIHELV BB LT — FHi#R L Ro> T3,

UEEXY, "¥PF— RERFOICHEMT 2 L 0BA0D, BESME LTIT—8Hy
ALz, BESfE oM LB E0EERKBEDHEREESM, F
HIBMEERSMOREMRELHFEL RITTT, BEMRZ, BBEEORM X BHRER
FEUNCHETETEY, BREORENT Y TIZBWTHREBRRE Lo T
WZ EBRb0s,

Q&% D EE DHEREE 5
BEROHERIT, EEREKREE ZE2Y EANRENESBRA S TWAEZ &
Mo, EEMHITRL, BRENPOER LIZBUT —Z IS5, ERES ML
ET 5,
BEOWEROMREE M, FRBEESMOREEREREZEL AN T, BE
AR, BEERONIVBAFER2ZEUICHETE CWAZ ERbNA,

6 5 (FEH) — B 1—%fF2.4—10
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@EEDWER S OMEREE N

BEREOWER ST, EERKEHEL IR AENRENEEBRA S TWAZ
Enn, EEMITRL, BEEOIER LIZRUT —2 I S%, MEEES A%
HET 5,

BEOWER SOREEE S, BREESHORERLREFLRIRT, BE
FERIX, BEERORELVBHFEREZETICHETE WD I BN,

AN — R EZEET AR, 28BS EROEENSHEE LR LT 57D,
BEEREKEAE, #HER HERIOMBEREORZEM L=, HEFREKIX, 1961
ELRBEOBRT —% T, 3EENFERICBEANINTWAT —F % AV 5 OREER
THHEN, +oRT —2EEEET LD, RELBOLZPBAISLTWSET —%
% 2EBROHEBNMTZ BT —F b THOCTHBREZEE L,

B, EBEREKEE, HEE, WEREIOMREESMOMETIE, REHEN
BETHIEDIBVEBERLY T T E2fToT—F 2 HWER, LTOERBIZ
XV, HERKOHETIIZDOL > REBLZ1TOLT, BROTT —Z%EIZHEL
T

F 27— VARHASCFOER T, #EREN/ NIV DI ERCHEER S OBH
T —APRERICHEARTELNIEEN DR, Ebo2FbREVLDOEEZILN
Do TDEOIRT—EEY LTI UL VERTE, REERTALNIHEEOR
IREMEINVWEERRIZRD ZENBEIND,

FA 2RI TREMBRICIE, AEARMHIE T, E8ERKAELFEERS
(2130, 3252 B, BRER L HER XTI, 0. 461BEOHBENED biviz, HEERD
EBROT— 2%, VHE, EERZERUHEBEREE FL 2RITRT,

6 5 (FEH) — B 11— 2.4—11
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— g pR) —HB(—H e HARBMNE o RT1EETE — (R R o 8RR D O FFEIEEE
EHEBREE (m/s)
;'g ] * 0 W 20 3 40 50 60 70 80 90 100
n:s \\ e '\
07 LEO1
B oos \ \
% 05 \\ B lEm
@
04
2 o3 \ E 1.E03 \\
02 e\ P U\\‘\
01 4
o8 y T T Y L ; Y 1E05 \
0 10 20 30 40 5 6 70 80 90 100 . ~
WHERKEE (m/s) 1E-06
(a) 1B =R
—HBERPR)  ——MNER— ' ' s WM E(— 1) —ENE
0.060 0.9 09
0.08 08
0.050 f\\ .07 07
B 00w B 006 06
: [\ 2 om {—muken
% R l \ % a0 it I«Ih 0.4
b I ppeym—
002 il 02
oo / \ 001 A IT: | ~] 0.1
0.000 - . . g g ; . . ; : 0.00 - |“ — 0
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 S0 G0 70 80 90 100
THARKEE (m/s) THRKEE (m/s)

(b) ERFE % (£ - #EEME, £ - BAE)
41X EERANEE ORER DA OHEERR & BRE O LBk

Polya%> i ()
HERZE (m/s)

Polya% i (—#%)

30 40 50 60 70 80 90 100 110
T R P S S S S S S
1.6-04 \..

\“~‘

g 1E05 -

o4 g

B 1E06 S

i ““\

£ 1e07 T

. \
1E-08 e
\\
~\
1.E09

B4, 2K BEESAA DB L A EEREKEGEDO ANV — R g
(Ffal Jz ORI Z 24 5 kmD & FH)

6 5 (EE) - 1—Ffr2.4—12
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F41E EERINHIRICBITAIEENRRTA—H

(51. 5 EERB OHEEFER)

SR T 2 BERT—IL
i Mare sl Fi F2 F3
KR 1222 962 215 45
SEY T (@) 24 19 4 i
=20 EERE (E) 10 10 2 1 -
51.54/[ R 5 1222 962 215 45
(£EH) WEIR TEHE (m) 118 116 112 179 -
E—%fﬁ% (m) 132 122 102 314 -
R 5 1222 962 215 45
BEE F9{E (km) 1.550 1.082 3.391 2.773 =
EERE (km) 2.654 1.421 4962 2.948 -
F4.2%£0) MHEREEEICAW-ERREKEE, HEE $HEEIOT—FH
(BAZ : @)
F—E¥ AR KR ERE HEE S
R R KRR 87 63 67
HEE 63 66 61
WERX 67 61 68
H4.2%(02) BEERKEE HHERE $HEEIOMEFRE (BMAEL)
FHEAFREL A K R E #ER HEREX
TR e KRR 1. 000 -0. 060* 0.319
HEE -0. 060* 1. 000 0. 458
WER X 0.319 0. 457 1. 000

*E RN & ERIZERRE L OmRAEOND, ~"— FREDRICIX, 8

R0 & LTHE

6 %= (%) — B 1 — st 2.4—13
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T R

0.050

HRER S H (—

0.045

0.040

0.035
0.030

0.025

0.020

0015 +
0.010

0,005

0.000

a

10 20 30 40 50 60 o0 a0 90 100

HWEBAEE (mfs)

— AT (MRS (—18) © B

EHEBKEE (m/s)
0 10 20 30 40 S0 60 70 80 90 100
1E400 2
1LE-01 '\
B 10 \
a \
i
B 103 \
1604 <~
1E05

4.3Q)

BB EE OMERE BN

% 4.3 X (2) wEERKEEOBEBERIM

— M EE ST o HiElE — EBREE(HHERS T o EBEYEHE
TR % HEE (km)
0.012 5 2 o o 1 2 3 4 5
. * 1.5-01 \ rrrrr
B poos N . '
E E
RTAN L
i e
§ 0.004 +f \ - § o \
S \._______ LE05 \ _
0.000 = T + D ? _\““-—.._
i} 100 200 300 400 500 1.E-06
DR (m) 1LEO7
4.4 (1) BEBOMEREE S 4.4 Q) HERBOBBMEERSAM
— MRS o HilliE — AR TN EE ST o EART (AR
0.0012 1 WERS (km)
o.oo10 * : LE+00 E 1.0 A 2.0 L 3.0 . 40 . SB
g oooos 7\
g 0.0006 ‘ . 1.E-01
% \. L ) LAY E
B e .. \ v B LE02
0.0002 = -
0.0000 _."\'%-— - S s LE03
0 1 2 3 4 5 \
HEES (km) i

5 4.

5 (1) #HERSOBBEESM

4.5 ¥ (Q2) HER OB BERSM

6 5(EE) - 1—FfT2.4—14

322



5. BERETVT

BEBRERKBED Y — FHBRIC K HHEKER (Vi) OREIZHZY, VpDORET
V7 CThHBEEREBT)VTR2RET D, BEVETY 71X, ARER 3 5 OFAM
WNEMREE D RERE L TEAKTIZ I T L LTRET 5,

5. IKICHRERFT 3 BIFOEREETY 7277,

BEPET YT, HREFRIBFFOFMIREREZEKTAIABOY T (H
£2920m, FFERI664, 000m®) & L TRRE LT,

P, BERET) T EARETEIYD, EEBBFROKEEITRV (K (6.8)
EOR (6.6) ),

XA M——
LB RIS 2 &
R e L

Bh#LE

Ty !'T..T.'T".\‘".Y..f.":‘!'T.‘.‘!']'"J":l"J’w. rrry . ;{?—-- II.".I:}.-
7 2 fr——r————r— f»}";?:
B : EEm e

HEEERSICoVTIE, REREORSDYEGEONSFORERICEL, AXNCERREITEEHTHS

#1:

51X FHME SRR DAL E

6 5= (BX%) — B 1— s 2.4—15
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6. NY¥— KO EE

HRTERERFEREICLNE, Wen and Chu 1X, &E&EICHEE L, rom&EEEN
HAHEU LI DEEEETNVOWEELREL TS, BEORBENKT Y iBE
26D LIRE LT-HE, BEROEREROMELIMAIZ, 6. DITRTRY YHHD
HEMERERWE INTWS, ANF— FHBROREEIZBNTYH, ERILEKRERT
FRRIZR > THAMDOBWRY ¥AMICLVRE L,

P(Nriﬂziu+ﬁrf”“ﬁN4h k) (6.1)
== V E + B L
L@,

N : EEDOEFREE

v : BAERDEVE)RAR

T : 3%
o BEROEREROEERZE
ﬂ:[zi_qxi (6.2)

B LT HEEDMN, 1 >OBBERIEAL, TOEBEOREN VUL EE R 5HER
RV, & LT-EE, TELFIZWTNOERICEB L, TOBEEDOBEEN VUL E L
2RI 6. DNLEHINLLTDR(6.3) L7235,

PVQ,T(D):I_[I—I':S VR(VD)T]_UJB (6.3)

EER
D D XIS LT HMEY A EGE V, UL EOERICEET 2 HES
RV, : ) AR7FMAEEEH N 1 >OEERCHEB L, EEEEN VUL EL
LR
E[pd 1)) (6. 4)
AO
DA(V,) : BRI X B EY O ERE
E[DAV,)] : DA(V,) DEARHE
4, : U R OFHERSR & 3 5 Hulk o miE

R(Vu) =

&KiZ, E[DA(V) 1DRDF 2T 5,
1 B DOEBEORBEA Vo LA L L 72 ZEH DAV IFUTO X S IR S D,

DAWV,))=WL+HL+WG+AB ;Viz=V,

. (6. 5)
DAWV,)=0 ; Vi<V,

TIZT, WiITEEOHER, LIIEES, A, BidEEwo~tiE, HEGITE
DO EFBPE I HA~DEBEYDOBREEXTHS,

6 5 (EE) — B 1—fF2.4—16
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FROBEFRE, EEEKEE - fFHEE - HEES - EEBH HFROMEEEE S
WA &, DAV, OEAFEIZI (6.6) DX HITEK T LN TE B,

ocw o

E[DAWY)|= ([ [w@)1 @, w.1)av dwadi

20w 27m o

+ j j j H(a)l fV.l,a)dVdl do + j j j W(V,)G(e) f(V,w,a) dVdwda (6. 6)

007, 007,

i ABT Fdv

Vo

v

m%q‘rﬁ:

D A B K JEH

. RO ER
 BROEERS

a : BEOBE MW

£ () : REESM
H(a)=B|sina |+A4|cos |
G(a)=A|sina |+B|cos a |

W(VD):(?“‘] | w (6.7)

0.

H.(6.6) DATE 1 HIT, HEREEHERIOME, I hbbEFmMEERLTEBY,
Whwd REEWICHT A8E, F2HEEFEIEHIL, BEIE  #EEI LEBEEDT
EOMHE, TRbLbLEEEND L VITRREEDOHEEHEEZET, EEORIIRS
IZHARTEWED, E3EOFSIIFE2HICIEATIA—F—/hEV, F4HIIE
YiEAE AB ITKFF T 5THTH 5,

W(Vo) 1%, BEEOHERD > BEGEN VoA EER5HmOETHY, K(6.7ITX
DWEHEID, ZoRITkY, HEEBNOBEES A L CTHEFRMBIZOHALRH S
TLEMBEINTWD, Vun 1T, BEEENRAET HBR/NEAFHETH Y, Garson I gale
intensity velocity &FEATUWS (gale LIIFHEEICHWEAOE), KEOXRRE

(National Weather Service) TIZE, 34~47 /7 v b (17.5~24.2m/s) & X TW
5., BAROKEITTIE, [EBERIZOAV LN TWBESNERZIZIBWT, BS 8 A
oA (gale, 17. 2~20. Tm/s), A1 9 IZ KA (strong gale, 20. 8~24. 4m/s) &
SEEINTEY, BN TR TEREXPRS, ARICHEERHED D] LEhTH
5. AEEBEIZLT, Vun=26m/s & L7, ZOfEIX, FO (17~32m/s) DIFIEFPR
ST 5, B, ZOMEXY /&R V,, (BI2IX, FO DE/NEE 17Tn/s) %
Wa e, BEV U ELRDEEEEIINSLRD,

72, Ha) ROG(a) ITENEN, EEOEER S RUHKER TR > 72HEIC
BERYVETHHN REED 2B LEROR I THH, AiRD 5. [T TEEREC) T

6 5 (FEH) —BIR 1—fF2.4—17
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ZMAF (B D) TREL TS, EBEROBEHMICIIKFEET, —EEE2
Do

H(a)=G(a)=D, (6.8)

L7=BoT, H(6.6)1FK(6.6") RTZENTEH,

v alv olie o]

E[DAWy))= j j IW(VO) 1wl YdV dwdl

00V,
+D0j I} f@.Dydvdl +D0j IW(VO) W w) dVew )
0%, 0%,
+(D02frf’4)j fanav

Vo
2B E, SEEOXNEERS ML, LTOR(6.9) ixX 6. 10) D Lk rickEh
&

gae— el T ['”(x)—;fr ] —2‘{"1@)—%{]30})_‘ b .}+[m®)_‘ 5 ]
Z?TUXO'}, ].—)G’2 Xy 2(1_)0 ] : Oy Oy : O'}, O-y

(6.9)
1 1
S, y,0)= TR
o7 00,0, 00.p; 97
O-IO-ZPIZ J‘}'O-Zpyz 0-22
1 J,i Gxaypx}' O-xo-szz i ln(x)'ﬂx
xexp——(INW-p WO)-4, WE-)l o000, o) 00| | G4
O-x O-z pxz o-y Jz royz (Tz2 ]ll(Z)- :uz
(6. 10)

Tl Uy B AIEE NG, In(y), KO In(z) OFEHETHY, o, o,
0,1 3EE In(x), In(y), BKWP In(z) DEERZEZRT, £72, o1 Inkx) & In(y)
OHEBFREEZEREL, 0. FIZOVWTHLEKRTH D,

7B, BExé Inx) OFHEEENEN L, u,., BEREZZELER o,
on EFRIE, ZTAOLORICIZILLTOBERS 5,

o2 =ln(CV?+1) (6. 11)

2

= m(ﬂ)_"—; (6. 12)

ZZIZ, CVIXEERE (o /) THhH, RFHETIE EEROBEFERXZAHWT, 4
ICTROT=ERFEKERE, $EER, HERIOEIERMEEREN»D 1, 0.%

6 5 (FEH) —BIR1—fr2.4—18

326



ZEDT,
HEBERKBEEONY — FEBROBEEREREZE 6. 1 KIRT, F6.1KEY, &
BREFNMITA FE2SBIEBBMEER 10° ITHEYS T 5 EHIL 67.9n/s El2oTz,
2B, EBEEKBEDO N — FHBOREIZBWT, EBEOME SO _EIRE
IEINTF— REROBKRARBRICRORWEEICKE2ESE LT 120m/s ITFRE
LT3 [2E&E 4],

BEBKEAE (m/s)
30 40 50 60 70 80 90 100 110
1.603 . : : : ; : : :
e A
[
1.6-04 \ 1| 67.9m/s
|
[
?ﬁ 1.E-05 - \-'...
i \\\
% 1.E06 \\\
™.
1.607
N
1.E-08

6.1 ERRRKEHEDO Y — Nt (AR ORI Z L Zh 5 kn OHFFE)

7. 1km &P & OFER TOEENY— FI#RIZHOWT
HA RIZHEV, EEBRFHIEZ 1 kn&iBH = & (2L L& OEER KEED
NF— R OBEEEITo 1=, BEICBWTIL, UTOLRUETREELR{ToT-. HE
(R 537 A—Z 3T 1RITRT,
ﬁihkuﬁﬁﬁém FNEN 1 knfiNOEEBEROEERSZAVS
WBRIOEBREMBIIFRARGEN L, EEBHREIEMEEULIES %
BERIRDONRWED, HRI-1knDt 7 A v M S OFEAMHIC 0~ 1k
MoOEERAT 55 EEZRHNS
1 kn&BH = & OFEROT — 2 B3P iz, BRI+ 5k TOMEE A
EEA)

6 5 (EH) — B 1—Ffr2.4—19
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1. 1% RSP — FHBREEICHA WA RT A —%

HERF — REH a3 L] RE THERH
> sl 2
(lkmZExY7) (1) m/s m m u~w [ w~L | w~L
o il 23.73 | 29.1919 | 117.8969 | 1550.491
TOoKm
R 9.01 | 9.8882 | 1315575 | 2653.688
il 476 | 20.1388 | 122.1061 | 616.184
FE0-1km
R 4.07 | 10.2770 [ 1516410 [ 447.236
il 2.06 | 30.5236 | 190.9434 | 768.849
BE1-2km
R 2.20 | 10.4155 | 170.2353 | 423.820
il 2.04 | 28.6714 | 176.7619 | 688.648 |
BE2-3km (EHhiE + Skm D E% KH)
R 159 | 9.4043 | 179.6123 | 369.356
5 ik il 115 | 31.1864 | 217.4576 | 876.983
R 0.82 | 9.0156 [ 211.2307 [ 300.282
. Fifl 0.97 | 32.3000 | 283.6000 | 1016.240
-JKmM
R 0.95 | 10.2059 | 2425440 | 185.356
il 9.32 | 28.7010 | 91.9833 | 616.184
#0-1km
R 536 | 9.9741 | 118.8510 | 447.236

PLEDOSEHETEE L-ERERKEED N — 2 B & OV 5 knD&FE N
TOEBREKEED Y — N & R TE. IKITRT,

BLIKE Y, FHEEERIOICHEYE T EAEN KD RKEZSFHMES N0, Rl
0~ 1km&iPH CTPD70. Tm/sTHh - 7-,

- = [E0-1km fE1-2km o [E2-3km — = [E3-4km
- — [E4-5km —— iB0-1km — B £5km
BEARKRZE (m/s)
30 40 50 60 70 80 90 100 110
1.E-03 . . ’ TS S— . . .

1.E-04

1.E-05

R

1.E-06

1.E-07

7

1.E-08

BN EEEKBHEONY— Nl
(1 km #EPH Z & R ORRR K O£ L Z 4 5 kn OFEHH)

6 5 (FEH) —BIFR 1—fF2.4—20
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B1.20F% EEBHER10° T L EE R K ERE

R — R R JEGHE [m/s]
[ 0~ 1km 67.3
f#& 1~2km 63.0
f#& 2~3km 57. 1
f& 3~4km 57. 4
% 4~5km 58. 4
## 0~ 1km 70.'7
(%) BEfIROYMEIZZEH 5kn 67.9

BEICHEMI0~1kn, 1~2km, 2~3km, 3~4km, 4~5km, ¥HAI0~1knDEETEE -
IR A BT, 3~17. 8KITTT,

73K  [RAI~1kniFEOEERAE - BB

EER I %E# A BEIr—)L A~ Bf B
(BEO0-1km) DfEEt § FO F1 F2 F3 | (L) | (BE) [ (STF8)
1961~ HAR % 56 18 26 12 0 12 0 68
2012/6 F B (4E) 1.09] o035 o0s50] o023 - 0.23 - 1.32
(51.5% M) BERE () 1791 138| o70] o047] - 068 - 2.00
1991~ HARS L% 36 18 15 3 0 11 0 47
2012/6 EE () 1.67 0.84 0.70 0.14 - 0.51 - 2.19
(21.54 M) BEEE(E) 2.47 206 | o079] o036 - 0.98 - 2.71
2007~ HARI Rk 20 16 4 0 0 5 0 25
2012/6 1918 () 364| 291 0.73 - - 0.91 - 4.55
(555 M) BERE (F) 447] 358| 109] - - 169 - 4.80
=40} HERLH 245 150 36 12 0 47 0 245
51.54E 8 18 (%) 475| 291 070] o023 - 0.91 - 4.75
(BE LE4) BEREE (F) 4.07 358 o079] o047 - 1.69 - 4.07
£l HAR ek 245 197 36 12 0 0 0 245
51.54E M F s (5F) 475] 382| o070] o023 - - - 4.75
(&E#H) BERE (F) 407 3.96 0.79 0.47 - - - 4,07

7. 43 Rl ~2knEifH OEERAE - BB

EHHRHIE SEY — BERT—)L x 5 “H

(BE1-2km) et i FO Fi F2 F3_| (B b) | G L) | (STFRE)
1961~ HERLH 34 10 20 4 0 1 0 35
2012/6 1918 (4F) 066 o019] o39] oo08| - 002 - 0.68
(51.54 M) EEEE () 119 o077] o63] o027] - 014 - 1.19
1991~ MEReH 23 10 11 2 0 0 0 23
2012/6 191 (F) 107] o047| o51] o009] - - - 1.07
(21 5% MH) BERE (F) 164] 116]| o068] o030 - - - 1.64
2007~ AR P $ 8 12 5 4 0 0 0 0 12
2012/6 1918 (4F) 218| 145] o073 - - - - 2.18
(5.54M8) BREE () 284] 208[ os86| - - - - 2.84
g AR 2 5 106 75 27 4 0 0 0 106
51.54 M 1918 () 204 145 os51] oo0s| - - - 2.04
(EL&ES) BEEE () 220 208| os68| o027 - - - 2.20 |
=47 HE 8 106 75 27 4 0 0 0 106
51.54 M8 1918 () 204| 145 os51] oo0s| - - - 2.04
(2EH) BEREE () 220] 208 o68] o027] - - - 2.20

6 5 () — B 1 - 2.4—21
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#5755 BRI~ ke OBEEIA - BB
BERME REH INEH BEIT—IL F B BH
(FE2-3km) OHfEE i FO Fi F2 F3_| (L) | CBE) | (BTFH)
1961 ~ HE L 27 10 14 3 0 0 27
2012/6 T 19 {E (4) 052 o019 027] 006] - - - 0.52
(5155 M) BERE (F) 102] 066 057| 024] - - - 1.02
1991~ A RS 18 10 7 1 0 0 18
2012/6 T 1918 () 084] 047]| 083] 005| - - - 0.84
(21 5%M) | BEEE ) 138] 097] o057] o022] - - - 1.38
2007~ e 12 9 3 0 0 0 12
2012/6 1918 (4F) 218| 164| o055| - - - - 2.18
(5.54 ) BEEE(F) 222| 146 o088| - - - - 2.22
24 HMRRE 105 85 17 3 0 0 105
51.54 R T 118 (4F) 202| 164 o033] oo0s| - - - 2.02
(EL&ES) BREE () 150 146] o057] o024 - - - 1.59
=200 HE L 105 85 17 3 0 0 105
51.5% T 1918 (4F) 202| 164 o033| oosf - - - 2.02
€0 BERE (F) 150] 146 o057] o024] - - - 1.59
763 RIS~ 4knfiFH OBEIAE - BB
EHBE N W e BEIAT—I T 5 B8
(fE3-4km) DHEET i FO F1 F2 F3_ | (k) | GBE) | (BLFEA)
1961~ HR 8L 21 4 16 1 0 0 21
2012/6 FH{E (F) 0.41 0.08 0.31 0.02 = = = 0.41
(51.5% ) BERE () 067] 027 o058| o0.14] - - - 0.67
1991~ HE R 12 4 8 0 0 0 12
2012/6 Fi0E (%) 056] 019 087] - - - - 0.56
(21.5%MH) BERE (F) 075] o040 059[ - = = - 0.75
2007~ BB R 7 4 3 0 0 0 7
2012/6 Fi0E (%) 127] 073| o055[ - - - - 1.27
(5.55H) BERE (F) 104 055( 088 = = = = 1.04
8l HARA AR 3 59 38 20 1 0 0 59
51.54 FHfE () 112] 073 o037] o002] - - - 1.12
(EL®E%) | SeEs ) 080| 055| 059| o014] - - - 0.80
=301 HAR 3 59 38 20 1 0 0 59
51.55 R FHfE () 112] 073 o037] o002| - - - 112
(28%) BERE (F) 080] o055] o0s59] o014 - - - 0.80
7. T3 R4~ SknfiFH O BB AE - BB
BERIE REH Nt BEIT—I T B B
([E4-5km) DfE i FO Fi F2 F3_| (b)) | GBL) | (BTFE)
1961~ HRREs 18 3 14 1 0 0 18
2012/6 T 1418 (4F) 035] 006]| 027] 002] - - - 0.35
(51.5% M) BERE (F) 066] 024 o063] o014 - - - 0.66
1991~ HiRR RS 11 3 8 0 0 0 11
2012/6 1418 (4F) 051 o014 087] - - - - 0.51
(21.5% @) BERE () 075] o036| o074] - = - = 0.75
2007~ RN 7 3 4 0 0 0 7
2012/6 1918 (4F) 127] 055| 073 - - - - 1.27
(5.55 ) BEEE (F) 104] 058 1.28 = = = = 1.04
il MR 50 29 20 1 0 0 50
51.54 R 1418 (4F) 094] o055] 087] o002]| - - - 0.94
(ELt=E%) | BEEscE) 094] o058] o074] o014] - - - 0.94
Bl BRI 50 29 20 1 0 0 50
51.54 4 FHIE (F) 094] 055| 037] 002 = = = 0.94
(2%%) BEEE () 094] os8] o074] o014] - - - 0.94

6 5= (%) — B 1— AT 2.4—22
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H7.8% MR~ 1knfiH DO EBFAE - BRI
EHIRE b RER en BERT—IL + 9% BY
(#0-1km) DitEt . FO F1 F2 F3_| (B b) | GBE) | (BUFE)
1961~ AR RS 31 10 14 1 0 11 40 82
2012/6 91 () 060] o019] o027] o014] - 021] 078 1.59
(51.54 ) BREE (F) 11| osof 053] o035] - 067 247 3.44
1991~ BRI LB 21 10 8 3 0 10 40 71
2012/6 T34 {8 (4F) 098] o047]| o037| o014] - 047] 186 3.30
(21.5%R) EREE () 155] 135)] o067] o036] - 097] 361 4.86
2007~ BRI AR 11 9 2 0 0 5 34 50
2012/6 T8 (%) 200] 164] 036] - - 091 ] 6.18 9.09
(5.5% /) BHEE(F) 2.71 248| o086] - - 1.69| 556 7.58
5201 HRERLH 159 85 20 7 0 47 319 478
5154/ FiE () 305| 164]| 037] o014] - 091]| 618 9.24
(e rE) EEREE (F) 3090| 248]| o067| o035] - 169] 556 6.36
A} R RS 480 397 61 22 0 0 0 480
5154/ F 118 (4F) 918| 765] 112 o041] - - ~ 9.18
(28%) BERE () 536] 520] 115] o060 - - - 5.36

8. EHRBRKNBEMD Y — FHRIC L D HRKEE (Vi)

% 8.1 XiT, MR LEAEOERZNZTN 5kn OFHSER (FEXERTFHIE)
R OEEERETHIR A 1 kn 150 Z & (S L L 72358 OB B KEGE D N — N ihif
2 N I

ESIMIY, FEAIKOVERIZFIENS5kn OFBASKREZMNER L L-HhE OERE
R 10°1231T D BB 67. 9n/s, BEEMTTHIEZ 1 kn #6FH Z & ITHIME L2 H &
DOFEBIBMER 10° 1281 2 EEIX 70. Tm/s (HEH] 0~1km) & 7R2-o7,

LT, BEERKEED Y — FH#RIC L DR KEE (Vi) 1%, FEEAIKROVEREIZ
NENS5kn OFEASIEK O 1 kn FEHEOBEFRKEEO NV — FFMIFHERO 5> HX
XWHEZEABEL, Vip=T70.Tn/s 35,

— A =5km e §0-1km
EBABRKEE (m/s)
30 40 50 60 70 80 a0 100 110
1.E-03 ~ p—— ATA p—
\ 67.9m/s | 1|l| 70. Tm/s
1.E-04 [ = il
1
- \ 1
1.E-05 L
b \\
E:E 1.E-06 \\
\
1.E-07 \
1.E-08 \

%8 1K EERANEED Y — Nl
(R &% ORI 2 AL 24 5 km OFEEA K OF 1 km FEFH)

6 5 (FEH) — B 1—fF2.4—23
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[(2Z&F 1]
W EDF R 7 — VARBHEZEOIRS FEDZLBHEIZHONT

51. S4EM DERILT — Z 2 HEET DB, W ETRELZF Ay —/L RHESR GEL
BEEER) %, FAZ—APHHALTWSEEESR (F EEER) OFXr—NIT¢E
DRELETHS LTINS, £Z T, RBESEHETOEERORAERMIIEELYEE
ETIREHLTWS, LERELTWS, oA ES HFELEVOREETIEH
50, BUEKREREEIZ, ZOREOELHEICONVWTEET S,

TIZTIE, BBETRAELEZESR (LIT MEEER) L0W)5,) &, KETRELZED
% EpEL7-8E% (LT TEEER) Lvwr,) 2XKHILTEZS,

KIRORUL, FEEESR, EREEERY L+ EE) 20 ThoEEX S
iZxt LT, FO,FL,F2EL EOBEENREDBEIETH D, 2ED LEERORE, FA7
— N L DBEIEITENEN3LL45,24% L 72> TRY, BELERL ORICKE REITE
WV (B%UURN), EREERIE L TREL-EETHDI NS, EETOF XA 7—L
REABEBEDOF A —NZ L ORAEIGIX, FEEEOREREGLEEKRELEEZEZONS,

bR LR EEROBARGICKREREITIRONRNT LI, #Hl L EAIOF X
r—nZLOREBENEFEHULTWAZLEZTRBLTWVWS, LER-T, #LTOF
FHESE%, BEER (boWIE (BLE+ kR E%) ORALLES THEASTHFER
FUBRFEELEEZBND,

—F, EEBRFHMBRO EBREZEOLES, FAr—AZLoHEEIXENEN
49,33,18% TH VY, FELEEDMEL10~20%BRERL 5, EERMNMIBOEE, FOO
BIENEEDEIZHRTKREL, HIZF Ay —1OKE LRBEEDEISNRERED 2L
o TRY, IR RFFENRR LN S, EEERLE EEROBISOEN, HsRHE
IZEBLDNT—FEBDRVWEICLED LOHBICE 2V, (BEE+ B &%
DENEIT, ZEOMEICHERTL 725 FODEMNEZ &S Hlsti3E %), L2
>T, (Belk+ ki) EEOEETHESTIERFEL, T—2EBZVPRVBEICLED
RFEELEXLNS,

6 5 (FEE) — B 1—fT2.4—24
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#£1 FRIF—LTLOEEREBOEEG

(a) 2EBHF =+ 5km

BEHOHEIE (%) |FO (+4<BH) F1 F2Ll E
b b aEd 32 50 18
e 31 45 24

(M b+ k) 32 48 20
(b) B R ik

REBDEIE (%) |FO (+FH) F1 F2UL E
b e 37 53 10
e 49 33 18

(M b+ k) 41 45 13
% 51.54F [d] O B fi j S1.54F [H O S il
4B +5km HEE R
(a) 4£E=+5km (b) %%@’Tfﬁ!jﬁ
B EHE a2 E(skm)
”° 51.54F [ O i
i
-]
4
&
FO (+-80) F1 ' F2Ll b

(c) (PELE+ L) w%&

X 1

FAZ—NL Tt OREKOE L

6 5 (EE) — B 1—fF2.4—25
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[ZE&E 2]
BEEREBOWERSM (RT7 Y r, R)YoMmM) B — FERICRIETREER

1. ERFEAMERL N — N

Wen and Chu ¥, ERICHEBL, 2 OEBEENDHEL EL RIEROWHEEE
BELTWS, ZHICEINIE, ERORBRENKRT YV BRI LIRELESSR, &
BOEREBROWEEEDSMIIRT VY U AHELLIIRY Yo/MICEET 5,

BT Y 5170 B.(N) :%exp(—v’f) (1)
Y 43 B =4 pyT) O PT] 0+ o) @)

TIT, NEIESOERER, v ITEESOEVLHRER, TEIFETHD,
2, TEUANICWTRLOAOBEERICERL, Vo, U EoEEEREICZREDH DR

B, (D) IFRNTRIND,
RT Y 5345+ By, 1 (D) =1-exp[-vR(,)T] (3)
RY¥HF - B, (D)=1-[1+ pRE)HT]” (4)

ZIT, RO, BEXRETAMEDR, 25— o0BEICHEL, EBREEN
Vold k& 72 BHERETH B,

2. W7V U5A &R Y of
RT IV VBREX, SIBEENRT X ARIDBAIIL, SETORERRBZEN

UMOREICEEY 52T, hOoRENRKENIC—RICHB T 2HR 2R THFENT

TATHY, LTFOL I BRIKEIZESNHTVWS,

O BRIIFE - ZROWVDRIBHTL T VX AICRETD

@ 5z bk - ZRORENT, FROFBAEIIMOEEOREICK L THSL T
H5

@ MUNXREIA t ICBITA2ESRARRIZA t ITHET S, At ORICESR 2ELL
ERATAHERIIEBHETEXS

RT Y U BRI L LTIX, RBFSREE, KEEEORBME, KkKH
B, BEFOEREREREL HDH, BTV UHHONEITEHMEICE LS, B
SNABROPFITIE, ZOHBBPEHENOHANTNEEHE LD S,

RY YofiL, DEFEHERRRD LI RBER~OBEEENEL, BBRKEVE
BIIpBORE M EERL, B—0DEHIIXRT Y UHHIZE-3< ., Thom(1963)
X, KEFHEZRRE LTEEEREROGIZITVY, RT Y U BENEREL TlET 5
AR LRI HLELEBIL, RIYOMICLHEEELRBNW EE2RLE,

6 5 (EH) —BIR 1—fF2.4—26
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T2, ERLERFFIRRETIE, BELER (B LEER) RUOKEEROWTH
IZLTH, RYPomOBEEERBNI LERLTE,

R ¥HAIL, BROWMT, »LEEEZECIERLRZ 5 CERESOSELHE
LIERAEINTEY, HEFEEBREISTHAIE, TR > TRABICHEREREZ
DT RBHRE BV BNEEIN TS, EBEOHATIE, BRLERIC
X VEEDRE LGS, FRZROICEROEERNREAET S (tornado outbreak &
I 3) IR EZ 55 (Wen and Chu, 1973),

3. FEFwN O RIELIE
K3) @ IESE, KT VUMLKY ¥ HMIcES< BE N — FEERICHE
T2, AHCIFLALBVRRONR, UTTIE, ZOEARICOVWTERT S,

HBH—DODERIZEBL, EBEBREN VVULLRALIRBELZITIHRY
R(Vp) &535L, ZOXHREEHELZITRVERIRATEINS,
(BEEZZIRVEE  )=1-R(T,) (5)

FIEEIZ, NEOBENRFEELE L X, WThoOBERICH L THLHES ST 2V
R TEEND M2 RE),

(NEOEETHELZT RVRER )=1-R0) ©)
W2, NEOBEBENBELLZLE XL, WThrOBERIZLVHEE (BRIEL1E, &K
N[E) 2% 5HRITKRKE RS,
NEOWFILrOEET HELZT 2REE )=1-[1-ROD]" ()

Lo T, 1FEMIINBEOEERRETIHELZPN) LT5L, ThIZK58E
MR,

{1-[1-rEP [PV @
L%, RWV) Bt+mp/hIdnid, EREFIKRO XS IZEETE 5,
{1-[1-RE) |P(V) ~ RW,)x N x P(N) ©)
ZIT, ROEPZHNTND,
[1-RW)I" ~1-NxR(F,) (10)
BERGEEDOHE, RV)ITEE 10° LT TH 5056, K(10) DELUIIEF T BVIEE
CEEY AL,

DLEDzZ b, KO XY, 1EMICWTRIOERICEVHEELZIT AHERIT
KA TELTE 5,

6 5 (EH) —BIFR 1 - 2.4—27

339



B,(D) ~ L [R()x N x P(N)] = RO L[N x POV =v R(T,) (11)

Tabb, HEREIXEEREROFIE y ORITEFL, ERREEIDG, R
BAICHEBERTHY, RIVYOHERT VY o DHICL BN NF— FOBRIZT—FHT 5
LB TED,

4. RT7 I UH &R Y XYM ONY— ROFEEIEK

3. TIX, MEEGmBAL T THERXZFE LD, ZZTixXE) @) oapl X%
EEERD, FEROEREZBIET S,

KEB)DPN) ELTHRT Y U SHEREL,

{1-[1=rREYI |P@V) = PO —[1- R, PAYV)

= PO ~[1- RO exp) = P -0 expy)

(12)
LB tHEBETSHE, RN DOEELRNIIUTOLEEBY TH S,

o

B, (D) = Z{P(N)—

N=1

(- vﬁrfo W (_V)}
=il exp(v —~VvR(V,)) exp(—v) (13)
—1-exp(-VR(%,))

Thbb, RT7 Y UHHR LY — FeHlioX ) 23Eh 5, 22T, ROBER
Xz HANTWVD,

X

exp() =3 =
n=0 1: (14)

LEB-T, RB) (BHAIWERA3)) 1%, XU E2HNWD L,

P, (D) =1—exp( —vR(V,)) = 1—[1+ (_"ley")) £ (_"Ré’:’]"))z + - | (15)

ExREh, RV NS WHEE, KATERTE 5,

F, (D)) ~vR(V,) (16)
RY ¥ OMOBELRERIZ, — KO 2EEEZAWVWS L, KATELTE 5,

P (D)=1-|1 RVHY? =1-q1 :l} ROV.) 4
7 (D) [JWBV ( n)] ( +[ﬁ LBYR(V,)+-+2) 40

~WvR(V,)

PEDZ LG, EDLIIZ—2DERIIHT AHERENIEEIT/ NI RBRIC
* LTI, EHERRIIERRAEROEYEICOMET L, BEBROEERSHFIRIC
T EALEBRTHDZ ERD0N5,

6 5 (FEH) — BT 14 2.4—28
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[ZE&# 3]
EENY— FOHERE MHERE) (CHTLZL8

1. IZL®HBIZ
BABRREMTIE, FEEIOHFEEZRZBTHIEVEETHLH=0, BENY
— RIZBDLAFRENSDERIZOWNWT, I TOLBOVERELT-,

O MESMAGRFUCHES FHEES GEBGRIITERES)
FER TR D 3T A —F TR S

Q@ T—EFEPDRNZEITHEIFHEES GEHGRNIRERES)
T — X INEMENR5L. EMAThH Z b, MBS LUK TH LT —#
BPDIRNZ LI RNT A - TR

@ FT—HFOFHEES (BARVFHEEI)
S%T —FINENESL, FUT —FRKROT —FZPINESNT L LSS
THED, T— X EDHLODRFEES

INODRHEESEREANAY— FFHBIZRKIETREBIZ OV TR %,

2. JackknifeiEZ WY — FOHERE
2.1 BENRTA—F LV — FOHERE

Pl — #2200l O EET — Z 1Z%t LT, JackknifeiEZ @A L7-, JackknifelElx
KICHE B TR EAINDFIET, BEREBEERED DRNITTEROEM 5 EIC
BT 2EMETHS AJIRHENRERE] ITBWTYH, ESHETNADNAL T A%
MIET 5 LT, ZOREMEZFMTLFEL L THETONL TS, BREMSA%E
RELBRW URF AN w7 RFETHY, BmWEREEZ S,

Jackknifel Bl KE Z nfHOEERD I L i FED 1T —FDHERVIZT—FH
n~1EDEARZTRTO i IZOWTHERL (nky MERTEZ EIZR23), Zhbd
DIEAENGRDEMHBEZEICAREEEROZOEDLY OWEREZRET HF
EThHD, (BEMRHESEIXER)

nfBOET—Z 2o TRO ON-HHRYFE (FlXRFEEIEOHE, nt
v NORGEEE DY) P ETHE, NAT ARMIELI-HEEME (LLF lJackknife
WEME L\ H,) PPLEOEEREOHEME (LLF [JackknifefEEME] & 9,)
APRKRXTEZLDBND,

P =P, +(N-1)(P,—P) (1)
AP" =N —1AP (2)

6 5 (FEH) —BIR 1—fF2.4—29
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‘P, NEOEFT—ZZFE->TROON-FRASE (L XREEHECHRENE
v b DEGEEE D)

P AT RAFELHEEME (LLF [Jackknife #EEE] &1 9,)

- AP POEREREOHEME (LT Jackknife HEEM] &VV9,)

‘P HMEERELEHAOHEME (LITFT MEEE) £ )5,)

« AP : nk vy hORFEFEET—F DIEEHERZE

s (DROTHE : A TR (BEROEDELHE[EDZE)

AR THELNEERELRUTRT,
B 2\ XEEDEEME DA, JackknifeHEEEIL29. 192m/sTH Y, REIER 5
FIRELIEBELREILUTHD, 7=, JackknifedftENEIL0. 283m/stHEEEIN S,
INOOFHELEERZE, KOENENOHEREZEIZ, T XTONRTFA—F
+1o b LiEBEONF—FE2HELE, HELGEO—BL2RATTT, £, »
Y— FOHERR 2N, K2EROEIIRT,
H1E 0T —F OEMIMES AT ABEIT NIV LBERTES (O, @DF
WEERIHE), "N — FRIZOWTIEEILY, o7V U FEBECEI FRESIZO
WTEEEBMN R I /N—F 5L LT, ERIBMEEICIZBNTT2.23n/sThD L
25 (QDFREEEEZERE),

# 1 Jackknife IBIC L VEONTZEENNT A —F DOtk
EERT R JR#E (U) & (W) g (L) HHEAER ¥
(Bl —# 1222 @) | FHOME | BBREm=E | FHE | BEREE | FIOE | FERE] U~V U~L | W~L
Ty 29. 192 9.888| 117.9 131.6| 1550.5| 2653.7| —0.0600| 0.3190| 0.4574
i RE 0. 008 0. 008 0.1 0.2 2.2 5.4| 0.0194| 0.0176] 0.0409
BT —H 29. 192 9.888| 117.9 131.6| 1550.5| 2653.7| —0.0599| 0.3190| 0.4572
PNAT A 0.000| -0.004 0.0 -0.2 0.0 -6.6| —0.0080| —0.0030| 0.0083
Jackknife HETEME | 29.192 9.893| 117.9 131.7| 1550.5| 2660.3| —0.0518| 0.3162| 0.4507
Jackknife HETENE 0. 283 0. 296 3.8 6.8 75.9 187.3| 0.1506( 0.1056| 0.1325
#z2 NY— RFoOHEBESLME
ir—24 feataE RBAEK J\E L B U~W U~L W~L
. Ty 23.728 | 29.192 | 117.897 | 1550.491 | -0.0599 | 0.3190 [ 0.4572
R (&7 —%)
FERE 9.914 9.888 | 131.558 | 2653. 688
KA T AN Ty 23.728 | 29.192 | 117.897 | 1550.491 | -0.0518 | 0.3162 [ 0.4507
mERE 9.914 9.893 | 131.733 | 2660. 295
JRGE - b8 - RS - B Ty 23.728 | 29.475 | 121.660 | 1626.404 | 0.0995 | 0.4082 [ 0.5503
(1) EiEEE 9.914 | 10.188 | 138.526 | 2847.556

E) BEROFHLBERED, FET7—7OEEZHER.

) AOHBFRET0

LEL.

6 5 (FEH) — B 1—fF2.4—30
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e B K Sy — R = == No_Bias
EERKEZE (m/s)

30 40 50 60 70 80 90 100 110
1.E-04 \

1.E-03

N\

&
i
@ 1E05 \‘
e \
xE \

1.E-06 \\

1.E-07 N
K1 BEAEF—RENS, T AMMIEE T —ADNY — FEERE R

= == No_Bias = = UWLR(+10)
BEBRKEZE (m/s)
30 40 50 60 70 80 90 100 110
1.E-03 +— : ; . : :
Kk N
N ES

1.E-04 T3

: "I
& SIS
& ¥
% 1.E-05 ~ :. E
$ ~ ::- .

et
1.E-06 ~ \:- &
o~ S
N S
~ -
1.E-07 S~ N

NAT AFERT — AL LT A—F+ 1 ¢ ¥—ADN Y — FEER BB

£3 Y- FEERR

BB SR T B AR E RA T AFHIER OEERRE DZE
r—A% .
107 107 1078 107 107 107 1078 107
EAr—2 49.14 | 67.90 | 86.45 | 104.39| 0.02 | 0.03 | 0.03 | 0.02
RA T AR 49.12 | 67.87 | 86.42 | 104.37| 0.00 | 0.00 | 0.00 | 0.00
B EX -4 (+10) 52.13 | 72.23 | 91.93 | 109.51 | 3.01 | 4.36 | 551 | 5.14

6 5 () — B 1— AT 2.4-31
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3. X&d
FEEIBEEONT— FRE~DODEEIZIOVWTUTO X S BRERBE LN,

O WESMEBRIUCIES FHEES GEMGRIITHERES)

DN, T AMEZEM L THU AT — FIZEBBEREE 10° 128\ T 1ln/s LTD
Bl ThoteZ &b, BEBIIRENTSH S,

@ T—HFEPDLBRNZ LI FTHRES REGmHImEES)

=D, 3 7 AMIELZ EfE L TH Y — FIZFEBEREE 10° 128V T 1n/s
UTOENTH-T=Z b, BRELEERLER-TEY, BEMAOHERR
Mr I EHRHTETWEREEZDND

@ T—4% (BT —%) OFREEES (BROFHEES)

ST —FDAEERIZEZER LN —FHMIC LY, VYo7V TREOTRHE
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