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B1IM TREOBMSMOBSTHLLZ (@ NEFvE (b) SEFV (Schultz ef al., 1998).
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NS EEARREAMICES 2 EBRHIRE & Ik
By TFR 2K T GEifRO T R — 8k ; frontal
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T Z BN X V7R L7z (Shapiro and Keyser,
1990) .

1.2 BAEEms

ZOSETNDBRICE > T, BHEKEDSHEL
Life Cycle OFEBFEHEI N EonlF 2D, Z0D
BIRBICTKICBNT, SEFTNVEER L -EEFESR
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K[UEDHFET S ETANBERBIN TS DI, HF
DS % D5 % b DD (F21F, Takano, 2002 ; L&,
20007¢ &), HREICSEF NV ERD T2 DA
20,

Z ZTEME TR, ®BihT 2 BEEE D ECMWF
EBIET T — 2 (2000622 B 7 H~3 A10H) 2w,
FTHARLTCSET VDL LFREL T ZEKE
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WTHA LIRS,

2. FRT—9 RUBHFE

2.1 ERT—2
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3. #BR

AW CHER L7 — 5 ORI BARNT % 5
LEESEDS b, H2RERELLLDOIZEOT
Holz(Fz72L, ZOYIMERZITEHICLS). Zof
WSETLVOR/HEIZ> XV RLEESENELEL
72DT, FWX T, ZOBEKEEL T#ET2T-
TAERBFELU BT 2.

7z, KWRX TRHERREERTHEIZOWT, THIE,
iG], [RIRRE D 3 DR EVST B 2 &
T35, ZO3HEOSH TR & [HifgE] 3F
ROBKRTHV S, TR IZBS & BROBEREFI
HBAFHAOREEEH BELULERE WEHST
HY, [HIEREIRRRHORCBIAIOERED Z &
T, 28, 228 CHE L & 32, BikEHE X TFP
TEREIND., —7, [FiflcoucEEL, %4
BEsER» SHNBERCHEAT 2. iROBE R
TEFRITHTARE & HIRE D ZE T 2BFNCEIRTH B
B, KX TIRIABROFHROELR, D% Y EARDOHIR
HEAREEZE LD TREAT 2B/ AL LT
3.

B2MIE, K@ TEET 3 EKEDI25hPa HiZ
B 5 |Vi R ORAL, BOE 2 RS O FEM,
ERHL, FEPHH2, BEHOECERZDTH
5. 1L, T EEOEE L, FEVIH L REH
BBFLHZDOBEYICE>TWBE b TR, &2
KM% SETFNEHET 2 &, ZOEKE TIEESHIE
DREMEERFFOIzD, (b) KB TRESESON
ECIREMHEELFE 2 &\ S RROER T ORISR
TRV, B TH - BB & EARTENIES
AR HIC TN THRELTB Y, SEF L OHEIK
BRI BRBE SR EE-> Tl Fhgds
53D, IREEATHR & EBFIRORE & D EOREIZEA
FERR LIRS > TBY, BEBBRIKRTHS. 0
BEBEIBOBRICED, ZORA»S5HiEDO T
R—VEEBRONZ LI CE>TWwS, (0) T8V
TIRRBERTHR R OCHTR O JE B AT & RS aiiic &
DESIEELR T R—VEEBRSh, STETVOR
FEFHICR SN2 & 5 BEKERLE TESHHED
BEEEIFH2HK LB OIS, (d) BELWZ
REH L BT oEE TR W, ESES
DMHEDERAEHBEACTE Y, BEEOFENED
5h5.
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B (471X hPa). WIEIZEE 2 (o)
FD A-B s 5.

BEIMTHS. ZORITBT 241-42°N fHEDEAL
EEIKE WIS REREHRTHY, NETLT
BEHEN B XS ZEAERROBEIR sy, T4
bbb, ZOEKEDORBERRR L ZEBHHRE DO RLY
FEEIORHR IR TR, BERBRRTH 3.
Ubk»s, ZOBEKEIRS ETVEDERETH S
EEZD. AMERTHEAL: T —5 ORIz B8 W T
ZOESEU LS ET VOB E R LIERE R
ol FITERBILTRIDERERZS 7 IVE
RREDOMBF) &% 2, 925 hPaEicB T 5, 2.281C
B L TR O R EOK & & £ V.0 | OB
2RZ LWL VATHROFERERHNI .

3.1 FEYH (2 H7H06 UTC)

FFRBIRICBOLTEREOENIAESEHTWS
(B4R a). —HEIEFRLFAETKEY 7 —HO&
OESRE SN (B 4D), ERPEIZ AR TR
S Tw3 (B4 co). FERBEIESER R
CHERA S 2l (FARED) BRSNAMIZET->
TRHMER 2w (B4Rd). cho2bitd 5L
(58 5 M) WREBHHFROETA GEAD 5, Hulft
ERFEEERTWE Z b, —F, ZEHHIRRIC
BHEM - 28Iz, R, F6Ka rE2Kab
5, BEERTRR CIETA OREEEMEKEF L S
T TRIRE N, FGHRR TGS %
BEEEXZOE EATA FH) ~BREATHWSZ
Ebhd, ZITHEELTVWEEERZVLOR, MO
B TRL w3 TFP 3, BiRL 7z & O ICATERE %
KLTVBREWI ZLTHL BIEBHIRIIOVT,
B2 13% 6 M a Tid TFP L [\ UHBATcBHROMEISH
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[K/(100 km)?] BIE) 23, (a) BEHE,

13 FEMTEAE,

TBY, —RiiA BRI TWE LI RKIZRZEWL
23, FBHHEIZ TFP OESHTW 2 T SHBHICE
ELTW3 1, RO A BRI TY
LEEZ5.
Zheziwsdt FE6MD), HifERELKETR
MIFIRBERTER O AT 13584, RSE TS L & FEiH]
BEDZFWIIMT TEFHEEN T WS D, EKEDE
Z & o THIH OMWIREEED, R b - ¢
WA ENTL 5 2 & TR S T»
2bDEEbNSE. —HTESHIRIID VD2
WIEEFEENTERTARBRENTWE Z by
5. EeHE2Ma T, EBEESUL T CIREERE L
RN E->THEY, BB L ZBEHREL S

20

(b) BAFY>7 =3, (c) BMEHE (d)

NoOb2 LIRS, ZHIZHIEEERESED Z D
WA TIMEERL TV B I EMNERLTWS EE XS
nha.

3.2 FEHFHI1 (2H7THI8 UTO)

Z ORI 7% % L IRBEATIR & FNRTR I8 T3 %
{725 THBY, FEHEIGEWE E %> TWwb, B
RIS, A TRTEANRBE TR B O IRBE RIAR O B
BITIHEZAREREDEEZRLTEY (ETMa), Z
DA OHIFRHELICKELFEL TWE Z L Bbh
3. — CHRERENRES I, R RE
BOEZRLTWS, %7, KFEY7—HEHTIZ (F7
X b) IRERTFHTICIEEDO SR S, FRFHRE DR
FBECADOSEBRR NS, B XEEER TS
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LCw3 EEbh sy, HEZRUCAEDSTHHEOME
DIEFICRE VDO TEFT 2 LITbHSh . &7,
FOAHTRZ DV CIRATHRE (TFP) fHEO&RERT
ARy 7 —EHOEDEHMERIE R CIERTETEDO A DOfE
TH B XN, FESHIRRE OFENTEIE O IEOEAMER
HOADETH B SN BIFL %D, Rl
R TRZ L3 E#RbD 2 0IEFFHEIn TRy,
PE#EF LI 2 ORZI ORI IZ (B 8 K), HEE
TG OV SR BB RTAR DB SUE T 0ER & 0 RS (BRI
TAE s h, BEBBIHROBETRE {HL
END LV BEBEECHATW S, V.0 | 0BT
3 (B 9Ma), EEERTRIZ DWW CIXRTRREEREIS & 1Z

(a)

111

BIEAFDODHER>TED, BDOSHD S IRERTHR
T O i IR AR AT O IR EE S B L T v
22 bhb, —HEGHIRTIEETORZ (06
UTC) & RFICHIERDETHICBERL TWw 5 Z by
3.

ZhorE&ET2 L GEIMD), BEERTHRL CHIE
BBERTRORTER IR S h, BERBATHROBTILT
b 25, REERTE K OB AR O » o i
FEEESERE N TL 2RRIKE VO, BRERE
HIAR BRI HERE, S NhD 2 EBbh 5. FIRHIHE
IZoWTIE, Hiro7ifbd % Wwiz§ifhidz S #imwe
BHREINTWS w506 UTC LECEMBEE SN
5. F7z, FEEHIRREEEE - BERBERTE & OR ST
ATEDESSHLTED, ZHIZEHREZER SR
ZTWBHDERDNS.

3.3 FEh#I2 (2 H8HO00UTC)

HIOREZ] & D b BRERERTHRSZE N TR Y, HifRD
T R — U EEREZFCE>TWS (F2Rc). 77,
FELHIHR AR HICHEA TB D, BRI HARR
BRI WERS OREEELTH B> Twd. ik,
Z O B 2 EKERLOBEEE 210K R
T, ZOWMEBEETHE 2K (c) ORHIEFHICHIEL 7
EENRSNTHWS, Zhick ), ECMWF O&Ef#
W7 —3 BHEICHLTWS Z EBs» 5

HIfERIC DWW TIE, ZORZICB T 2 IZEmE s
28, IRBERIAR K O R RBERTR O Tl 2EL, #E
BERHROBANIFEENTE D, ERFHRICBWLT
X A EORBEWZITBH LAY, —#HERWTH

25N

=

140E 145€ 1506 155 160E 165€

3 > : H
140E 145E 150€ 155€ 160E 165€

6 20004E 2 H 7 H06 UTC 0925 hPa Iz B % (a) [V 0| OBHKR Y (b) V.0 |DRH & #iik
TEBIB ORI, FEKR U ERIIE 4 BICE L.
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25N
151

E 155€ 160E 165€ 170E 175E
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w7 20004F 2 H 7 H18 UTC 0925 hPa [EIZ B ) 2 BRI BIS O S HOME. 55 4 KIicF L.

o7z, F9 iz & v S EiREZ (2 B 7 H18
UTC) L IZIZABOE#MERL Tz

WVl [OBEFIZ DT b B L IR U Th 2
72OFELWHBHII AR T 208, ZORZICB VLT HIE
BRI & R EEEATRORE I3Et s h, Zombs
NIZREEE XTI LS M T 3 BRI E IR
FL T % Z ik 0 RBIRERTROMERE, AL T
BY, ZOFABSETNVHEZEMORMTHL EEZ S
hz,

3.4 B (2 H8H06 UTC)

TR RO e & 512 (BRERICHL)
HHEL, BEREIRIMERESOZET & 5 CEY
Twa (B2 d). EKEFOTT CERAERHE U
TBY, BREEEROKESR NS, 2L, 7T—
SHFAMNISCE £ TTH B8, EBERTHHO—E Ak

22

45N

25N,
151

0F 155E 160E 165 170E 175€

%8 200042 H 7 H18 UTC 1925 hPa &
BT B IR AR, R U s
35 4B L.
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(b)

104

-

2 A8 HO0 UTC B 2 (BERERLOKERER. (a) FoEE (b) THER KRTHR
#0). :
TnTLE>Tw5, 3.5 »
IRE AR B O R R AR O BRI KBRS, Ay EEPIDTHRALIEY, < DIESUE I3 FEEE

ZNZHEAEDER E HICHED/NE Lo TwE DD
BHIZRICTH % (M) . FHFHRTIEIRHDOKRE S
BIEAE AR LD bETRELELZRLTWS
2, AEHT B LR VITEIHE N, ZhE CRMRENS
TR S v, (Va0 |OBTROZIR L, HIFREZK
B & DAFHT DT b EARM 2B RIRL L £ b
57WH, (RRERERICLE O R E R BT 2MES
ERlLrEESAL LS CBHRL T AETFRRSNS
([m&) .

200542 H

EEREL TS T NVORE AR, #EEET
B, ATERO T R — Bk, BB 2RioTwiz, 72
2L, ZOHROBEEEVTF»r oI L, ZOk
DIZIE-> &Y L LIcHIRII R oharo7- 2 i
E, SETNVEDEYOERNA SN, L Liad
5, Z®MZ kX Takano (2002) ® S & 7 IWIZFEEIT
LR R > THESETHRAD 54, %7z Schultz et
al.(1998) B3N EFT )V & S T TV 2 IRALE CRET
728 (1) b IELTwa 2 e, FEEIZH
N3 SEFNVEOEKERARIL TR LT ES
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EDEDRbDDABL DN,

BIROFRIC OV T, FEYHIC BV TIZIBBER]
BMOBITATRE bR, FRRBICEHICE 2%
ROKEWZ Db oTz, WIZRBRTIR & EHHIRR
DET 257D THIRFIEBE X TWB 2, DS
BT OEGIBEMEELBR L T 5 2 L1z & D AR
DHERF S T iz, — TRGHTRIZ BB AT N,
SE LMD 2 VIEIFMbIR ST I HBHINT
W3 LS ThHoT. ZORRDIV.E| L BDSIHD» S b
T IR & FRRIRSIZIZRIORE R > Tw3
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Abstract

A typical life cycle of an extratropical cyclone has been described by a classical cyclone model

developed by the Bergen school. Recently, a new cyclone model was proposed by Shapiro and co-

researchers based on special observation campaigns conducted off the east coast of the U. S. In this

work, we analyze extratropical cyclones developed around Japan during the period from February

7, 2000 to March 10, 2000, focusing on their frontogenetical aspects. It is found that one of the 8

cyclones observed during the period exhibited characteristics typical for the Shapiro-type cyclone

development including a frontal fracture, a bent-back warm front, frontal T-bone and warm-core

seclusion. The particular cyclone had no occluded front that characterizes the classical cyclone

model. The temperature gradient across the warm front of this cyclone was intensified throughout
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the life cycle, while the cold front was simply advected eastward. The rear side of the bent-back

warm front was maintained and extended backward by the advection of the intensified temperature

gradient by an easterly wind along the warm front. The large-scale background flow for this cyclone

development was characterized by a weak meridional shear of westerly wind, in accordance with a

condition for the Shapiro-type cyclone development as pointed out by previous studies.
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