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BEIE, BT D 2 WVEZHERR O WG ETRET 2 FZRICRSE - 2 BKIETH D, HulM
WZIEF IR ZES S AT L TH 5. BHIWIELETHEES 2 REEFERPES ZA—I2&-T
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2.3.2 super-gradient & sub-gradient
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VoTW3HDD, HHEAKXKHTHEEEIZIR - T sub-gradient & super-gradient 7R FHIRIFET 5 &
WS 5D » % (Bryan and Rotunno, 2009) E7, HEFJEN T super-gradient %° sub-gradient DFH
WbHoNS.
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LB, TRbE, KRADNETIE, A > 7a—0nH 2570, HERNEEOFEEA X D AERZA
DIAA T Z2MMBRFHFET 5. ZOHR, AEIHERFN»SE Z T, BREEIIMEE R -4
LY INBEEEL D H5E 725, TDZ &iE, Montgomery et al. (2006) DFTZEHEHI DFERIZ D
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Hurricane Isabel Dropsonde & Flight Level Composite 09/13/03 (16-23 UTC)
: (a) Tangential wind (Color, m s-1) and Radial wind (Contour, m s°1)
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2.2: fZEMHEAIICE DLz Hurricane Isabel(2003) @A MAFHEFIID (a) FHFREZE (P2
) CEERE (Q>4—) (b) HHEMU (BR) , FeNAEFE (Q>4—), ZXER (KH)
Montgomery et al. (2006)
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bbb, EERETA Y #K IR D o TV AIREEIC B W T, BN REREE0d v, KT
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2a7) L XENBEMREDOEWEEBLFEEL TWE ZeBH N TWAY, EE-AEGREZE 2
By, HERED FZITICE o T AL b BRAENTH 5.
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2.3.5 EBYREE

EHZEE L, WHIFEET 2L ZEMINREMICEoTH L ORMOMEEIFHIET 20 50D
e R 2ETH S, BERLEE, KEBALZECHEMULMEEEFHob 0 L TR 5h 5.
Thbb, RERLEDHEIE, $—L L OFRET OB T 2 MM EELS Y A ALK
LTWL DXL, BEHEARZEDRIIZBWTIE, =L OKEEBAN DB N EELIEK L T
WL F T, BUEARTER, AEBESEOMITHAMED B RKELSR->TVE E Xl h 3.
BHZEEIUTORTERINS.

12z(f+%+§) (f+2§):(f+2) <f+27@> (2.13)
22T, CWEHRIEERICBT 2EMRE (= 0v/or +v/r) ZRLTW5
BYHLEEPIZBEELDPICOWTIE, 31L1HTIECHAT 25, v ZeTwizsid, K
REDS TR DL IS H 5 & FIZEa VAV NRTI X=X ERE R 2YHETH 5 7DITH LT,
BIEDNE 2 7 HIB O K 5 IIREAMEE R OIR 512 H 2 58I B W TIIMBMELZEE S IEF ITHE
RN ZYHEEE 22 VWS RIIEAL TE 5 22 3R0WES 5.

2.4 EXFNRICE T B ELNEREFE

2.4.1 @A EH=E

BREOWBD N E%EZ 2 LTEEREES VS50 Y 2 REFER L LT, Moo fA5ES & K CHRHE A
SIEEET Y b - Vo RBARRRERESEIT 6N S, £, MamEERICOVWTHAL &
5. BRI BT 2 Mot A EBRIIAE r 2B WT, R m OB AMSHE o THHILTWS L X
2, rxmu ¥ LTERIND X7 MAVE THB. LirL, kLB ESCHIEBRTTA BT 3
BOMFTBNTIE, ZOSBHENEEDH D OIRE ﬁﬁ@& TOBEHLT (§ROBAA T —&
¥ L0, MXtAEESREERERT DI eAZVDT, RFHTH 2RSS,

= —fr + 7o (2.14)

FEBIROERIE, & OB GRE OERER 7205, 5 2 D E & D EHRICHE S AEH &
ELTHTL 2D BZICHETE 27255, HI1HEIRERE S AEHETH 5. 2.3 I1TRT
351, fFHETEZ D, ROMEESEE f/2 £ 723 (AENRFIIUR, REDERD Ov/0x—0u/dy
THBZ o HER). REMEICHS MK FOREOEERRIE fr/2 8785, LihsT, T
AUTHUDEND & OFERE r ZHNT 2 Z 22k D, REREICH S MEBIED f12/2 £ 125 2 L 23 RT
5.
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HBiEENE = #H O DEREE X RED[CERAL D
=r X fr/2

2.3: REBEICHSHEFE.

FEE) R (1.35) O r 2000, EEE u DEFRD Dr/Dt ThHho-7zZ 2 2 BVH T2, DU
DIRMBED LD Z e 37055,

dM
dt

CORDPEDMPB X DI, BRI VIR IC B W TR, oot fAEsh B I3k ico
WTRET 3. £/, HAESROVEMDE, BEESELRIESDMIET ML THE 0 Z
5. REERBIHETIE, BN KR5. $i, EFRRETEENBEVWEEEEZ 5L,
BWMECILHCER I D o TW0Wb Z 8 d3D

Wi@,ﬁm:u#uxix—&fzsoxm%«ﬂ(%%%%PKM%)tm5ﬁﬁ%%i;
5. r =300 km I o 7-HGREGR 0 DZEXBUDS, FEBEOME IR, r=50kmIZELLE T2 L, it
o fEE) R R ORI &

— F, (2.15)

M =25x 107 x (3.0 x 10°)* = v x (5.0 x 109)* + 2.5 x 107° x (5.0 x 10)” (2.16)

T, JH#H v =438 ms! 725, BEICEBEEND S0, ZHUIEDMHEIZIFR SRV, T2
SREDIIRK 2 DFHHICIR o TWBE Z 3w 57255, HiTWwD &, FRERTTI f V&L, 22
SR D M\ o TMEFZATERRELTDH, THUIEDEFEIZR 2 DIFHE LW,
footAEEE 2 T, HERVEZRI LD TES. ZOoHFIIE, UTDX51Ik5.
E__f2 1@
r3 por

DRI B & 7-311F, Kepert(2001) 2S5,

(2.17)

14



T/, MOCHREANR 7 MUV AEBRENIC T 25 2 e 2/n L TE 2 5. Fion s Em

D AR
oM OM OM _ ov ov
( 90" 0z )—(fr—l—v—i—ra,O,r&) (2.18)

ThhH, Tht (B6) tONEEEZ ¥R, ThbE, FiotAEEIERIX, HEAHRmENR
7 FVITHATTD 5.

SC, REEEEOEFEICH 2 oot AEE R L2 o TIHWTWE, 7Y b 7a—
BTIIZE AEKFERFAZANTWS., 2O Z e ZiAT 27201212200 T, UND K5 ReMinz
HE25.

oM 8M

ZIZT, oM =0, IbbifthfEEREzs —E LLHZEZ5 L,

- () (), 5),

6N S. AIIHNT (02/0r) )y FFEHONAES B OEE 2R L TW5. HoofAHEBIEOE
REEADL,

(&), =~ +5+5)/ (&) - (a2

WS RAEBNG. AUDNEHCH B (—0v/02) 1D S AR RS U7 TEC B 5 5,
IREZRBEREZE Z 2 LIKFREFENRKREWVECEIRE SRS, BEFOHBHKRKTE L RKZ
DD B AHE LR LT 2 &, EETIE, KHREEEDSRE HREDLNTE KoTnd (&R
JEGRDIGG K TR o TWD) T eh b, Tt fEE) & mmIZAMANC A - TERNS 2 2 21272 5.

L, MNAEEEDL T 77 Y alRRFETH L2 LTIVRLIE, TOIIFZESBD 7
Pz PUBEIATL I TIRAZIIHMINCAEID > TV 2 ZEKR L TW5. BROBEEY 2R ICHD
INZONTIHRA KA ELL K5 kab—L Y MaiiEes LTwaD, K24(a) ITRT &SI,
Bryan and Rotunno (2009¢) {2 & 2 IEFFIFMINFE BT 71 2 WA R T, S—t i3 /A
BB DOFEIRIIZIZID S TR TREZEOWEZ LA L Tw L. JEFFI%E 3 X0TE 7V NHM Z W
EFHER R 21T 5 7z Sawada and Iwasaki (2007) {%, KEEFEZ & OEUESEER (control) & IKEEFE %
EEX/ YA (ES (Warm) EIToTWED, WINDEBRICBWTY, BEEICHIET 5 EERDHEN
TS RN A B BRI o IS 2 R LTV 5.
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2.4: ENHERAETILZAVWTEHEIND (a) @ AEEE (b) :2HIT > FOE— (Bryan and
Rotunno (2009¢) ZZELT=H D).

2.4.2 BOFHREE

T 2T, HAMEROMBEICBWT, MEAEHESHHAKH TS 77 vy 2R FERL
BoTW5Z RN, BIENRYHEES Z 77 VY 2aNRERL R BB LN5.
MR PIRE T v b B B — I3RS 2 B RE O BRICH W 2IEUSIE LTV L D00
2 D % (Bryan, 2008) 23, AMiEGERE (BHSHE X 72358 CRIKDIKD LD 52T £56
NdrwHiEfE) 2HEL, KMEE2EZ Ve T 57%51F, Bryan (2008) BMER LI FD XS
Rty b — s BIRFERRIRFRE 25,

Tds = C,dT + Lodg, — oadp (2.22)

ZIT, TRXUR, C, 3B, Ly ZHMNEED D OKELRER o THREONIBAEEZRT
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TER (2,555 X 106 J kg™t) , g \FKEKIREL, oy FEZBRKADOHE, pldKEZRLTVWS. &
B, Bk bur— s B YR 0, DBIfRIZ s = Cylogh, TREN, HEEERE RRe13%
iz 72570, ZOsIZHnT 2HEBEM 0. B HAITER SN S Bryan (2008). X 2.4(b) 2, XX
R CHEHNME TV FWETERERE LT, Bty be—soafizns. Khrs, 22
SED 7222 b VIRFEAEBIRERIZT TR, FRELLZY e —fRICshoTnd I edb
n5. Thbb, BEQHE ERT32Z5MMICONVT, s ROEHHZRELYEMN 52750l
BIRFEREL L TIRZ A WS Zebhd. 20 2200YHEBOEERI AT TH L LWV Z LI,
Fi, BCWHOYEENT 75 v Y 2R RERTH S 0D Z e e, ERHEERAZE X
ORI & N S P FRE SR L TV 2 0T, 3128 CHHEMZ 5.

2.5 X LGEEOERS

ZZET, MR B REICB T 2YHEEN YD X 5 ICEEMIY SN Z DI DOVWTHRNT & /2
CrERMEHIICEEHTEIS. AEE VI IE, MEESEE X D D EERERPECL L, REEBEGRE
Z25t, BEOHIMEED F2412H 2 R OFEE, E2UATIZEFHL 25 20w S ERO 7
WMEBENTHE. £z, V—YV— TV 7 vy hIBEREEZZZICL-T, BERTOIEMN
BNEDS, BEETO EAF - FOMTIET O NREN - SREET O NRE - BEEZ IS D S WGAA, &
Wo BRI D IR OB FHICEBR LTV I bnd. X512, BEEAFICET MR
Y LT, MootAmEssE &k CMHEMRM 22T 2 2 eI TES.
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F£3EZ WAL EOEBE 11
BEFEARRE

3.1 Sawyer-Eliassen D 512

TICHE L BRONE 2 7ML TRE, HEREEERZERE, BB RMERE R & oKD
ETHEEFRREDER SN TV E 2, o< D LM ZREN 2T 5 LIRETE S Z & &2
LT&E ZOX LAY Lo5EICE, APHEERD Y — RN LT, O X5 LK
BRPINE & U THN S i T 523X (Sawyer-Eliasse D HFERY) 2EH T2 2 e N TE 3.

BRI OVEE TH 205, r— 2 FHICBWTHERRBEREERT 2 Z P TE S (Hack
and Schubert, 1983).

= —r/ pudz (3.1)
0
DI L TERSINIZHERMREEX, uPw ELTD XS RERICH 3.

_ 1w 1
= rp 0z’ w_rp67“ (32)
BhroE—FAl e BE-EoBGFRIc, X B2) 2lHAELEZ L, UMTD XS AEH I

%2,

Ay B Cop B
or (Tp8T+rp82>+8z (Tp82+rpar>
of +2u/r)F, g 0Q

CE o Tor (3:3)

ZZT, A B CREUTOXTERINZIYHETH 3.

A= N? WEREE (3.4)

D3 i3 E s oW TEI N HERTH 3.
DRI, FICHII L X512, IRE- R BRI E DD p DAY J_OKZS?) ZZTD 2l z=—Hylog(p/po)
o TERIND MAGEE] THZEHAEATRLWL. BAGE (D% D, @HEOD 2 FEF) Z AWz Sawyer-Eliassen
D} 2 Penderglass and Willoughby (2009) ICFE#E23H 5 .
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E_(fﬂ_@)@:—@ I (3.5)
r Z Xs;

. 2? v aﬂ _ 72 :E‘) 72
. (H?) (f+;+5) (= 1), IR (3.6)

DF D, JEMAMNMBAEFHED b7 2 ZXIEROIGEX, K (3.3) DX S5 R FERMD
Btz h s, 2O % Sawyer-Eliassen DR E WS, ZOXDEK®RT 5 & ZAZ2MET 57
DI, BEEKS (B=0) 2L, EEHEDY —RTHEIRL, BF(Q) DANEZX bl T3,

% (7“1;10 (a;rb) i (Tio gf) CgTo 8867”2 (37)

ZoHERIE, BREEEE Z 25 A IIESMERBE L LT 28 TE 5. BIECE, &N
FEREDOHETHENIELNE. KBl LTiE, BMEEVWEYL BRI N2 EMEHZET
b5, GIHRBNLEEQ O r WMo, BFEZRATIEEDONZENT 5 (X3.1) DT, Zot X
F, BXOUET (EEOEMOMN) 2B 2 EEAMNTEBITE D, MIZERTRLEZE SRR
EERMEONZ Z Ik b. FRROTETWRWEEDOHFOMHTICET 2 IEWBINEA Y, NETD
PR« FETOHRBMEPHVICBENREETDHZ VI T REKL TV

HIVEDOFEHINEZLIE, KREPRKEST, AL COA-RERLETZ Ik, ZRIE
RO 7 AR PEUPRED L VWIS KR THS. MAEDEXE HEe T2, KEAFADRT —
MMINH/TIZRS., TOZ e R EBIICHERT 22061, NHFREHAOES) 2 HE S 2YHET
HBDIX LT, [HKFEHROEBEHET 2VHETHZ VWS IR EKT 2. BUHZEET
&, HOHRESE L KEVWAEa 7T R EREER & D, Hubd SAMINTAT < Icfié - THEAVN X
{725 TV, IRAHR B - BB OBEEICE T 2 ML E X UL, BEE X b NEICIE T XIEER
DRAT —IH/NE L, AMIITIER T — AW RENZ L EXIHLTWS (RHX, TIEr ITFLTY
2DT, ZOHONFIZD 5D UBELRRRSDEZH) .

EEMEE XA, Al LCERRD Y — X052 5158 DIREICOWT, K 3.21TxR
T REDNE X oz b EIEENSEET 25811, IR O EHIDERE Tl Wi % [ <
e, HEIEDOY A5 26N ZITE, 2O 2 WABZREROSHITHIGL TWd Z ki
TEHIRZTH 3.

3.1.1 EYREE

TERF 2 BNTFET 22 0S5 2, EBRICZD XS RIEPLEMIFELI 22 W0WS Z ik
[ U TiERW. fRICH 2MNeEE L2 52 TZIDEIET 2 D THIUL, ZDOIMILEMIIFEET
FhVEEZOLNS. 2T, £7, BELZEEOEREBEEALEZDOVWTHERTD &, Fhf
ZE A ZERHERALEL D) IZOVWTHAINS. e AL —RKIZOWTIE, 4.2HITANS.

CITWEEHEOEZD B=02 LTW3. HENLEEX, FOEEICERSENH 2 -DEEHEEE Z>TW5.
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NH/

B 3.1: IEEZICEWVWTHRQ BEX SN LIBEDTRBEIRONH. 2L, RPOWEHT I

IE—RELTWADT, IREODBRALDEVWHLH D EITEER.

BYZERE X, WHIFEET 2L MR EMICE->TH L OROMENHIEST 20X 500
B 22l TH 5. BUEARE R, BEAREELULEEZE b0 LTI bH, B
fcE ZE, MootAEENEINROMITHAR L D S RELRoTVWSE Z EITERT 5. WE, KR
DEBLTWS e LT, N—tEZHWTHEmZEBMT 2221l &5.

K (1.35),(1.34) \ITBWT, ERGOEERFEEORMEEZR L, SUEOZEMEZJ/AL T, KFEHM

WENDPEZ2DDRET S L,

ot or 0z or

o _o0 _0\ , Ou, v\ ,
—t+u—+w— |u + —u — f+7 v =0

2+—3+—2-’+ f+§+@z’+§’—0
ot u@r waz ! r  or “ rv_

T IT, BEERBICESIIGEDT T Y a Wy

FIfRI BEAER TE e X AL 2 RDOHR EE 2

THARZLITEERT .

¥, fHEOLDu=w=0TH5L LT, HnzHEDTALS.

d? - 0l
(10 (142 =

ER-R

(3.8)

(3.9)

(3.10)

(3.11)

(3.12)



s @) GO
(a) (b) ()
(e)@ (f)

3.2: BHREE [ —EDHBEDRA > Y — R T ZTIREHDIGE © (a) IHERTHD 1
DPINTVEED Q ICHT BME (b) IBEAKHD I BRKEIWVEED Q ICHT BME (c) BERSH
D QI T BE (d) IBEAKHD I BNSVBED F, IZXHT BI6E (e) IBEXKHFD I BAREF LY
BED F, XT3 (f) BEAKHD F, 12X 9 32 (Shapiro and Willoughby, 1982)

(d)

EVWSEMAELNDS. CORDEKRT S L A1, EAZEDR R, KFFHRDZEMITN LT
BERGDLRETHDDRESPERLTWS. UMD XS RENLKEE T LIS HZ2EET D L,

pz(f+@<f+%3 (3.13)

RN (3.10) 1%, X OfHICES Z N TES. T/,
ﬁi/+[2/_0 (3.14
oL u = 14)

CORDODEHRT I ZA%2EZLD. L, 2HHD W ORBPBATH 212 51F, KEHHDIE
ENIIERT 5. CNERBEERZE LR, BEONEa 7HE T, WENIEFICKEVDT, JEH
WEZETHY, IREOEIS IEEITE .

AR OEE) o N ORIIBEZ B LN T TDO@ED TH 5.

2

d
Eévﬂ+l%/::o (3.15)

Aexp(ilt) + Bexp(—ilt), for I? > 0,
WWU{ PULE) p{=4lt) (3.16)

Cexp(It) + D exp(—1It), for I? < 0.
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= cuﬂslﬂg?_“__,_,_;,,_,.........u.

Smalier N

.'a;{He.a; Suurcc:; i ;“I\;»txxt:ntxlnl Source ] Radius ]
3.3: FHSEERORNE : (a) MEAHNY —REL LTE X SNES (b) EBENY —RBEL LTS
Z5NTHBE. (Willoughby, 1995)

ZORDS, BEHEERIREBICBVWTIX, KEEEO (ZDESIXMERENS 2) EEioiRE)#
%h,I@k%é#ﬁéﬂ@%ﬁ@hﬁx&—w%&%?é F72, NEERGEIZE, BELD
RN KRELS BB Z 200 5.
F7-, BWHREE R, oA EHE e ToGRRIchs 2 eicdFEHLEV,
1 OM?

I’ ==
r3 Or

T4 7 —DOEBRLFRE, T2 CRULEERLEE, o AEERofatEaml X b AMIlckEn
GEWCARBEENEL B Zehbhb. 2O i, BBV, TEFREEE L Tuw 2 iRIE DM
NGB " B —F Y RICEDFME R R o 7o E 2 DEFER D LR L TAHS. 2O, #ontAEE) i
REENZ. $5LEMETEH S ELID, ZOMETEDD DEHRE S Z SIEo THEIHELIC
EARTRETNL, F—FYIROMNRMIANRZ IO HEN B DT TH S H (1996)(71 H)
HEOBRIZBI 2BHELEEDO I ATy MENORRZN 3.4 177, BREOHL LTI,
>25 f20 1000 5L RITE L TW 323, Zud, BEIREIORE R 7 —uhs 1T IREMN e 25 Z &
ZEKLTWS.

ZEDLD, BAGOut w KR LT %, SfTREZEDTAS (W IZOVWTEEZTWARNWI L
WKER) . ZoiEE, EFREEZEAG LY LT, 22, BIOMAOhZL 212, ZADED &
SIRZEES D% FHZ 5 ETRMEL 722 (8, BRIIEEFLXZEEEDLRW) .

—8@/0?‘ f+2u/r u’ (3.18)
—o/r—0v/or  —u/r v’

735, BIREENENCGES & LT, MRETZRT L, RIBEAEINICE T 2 REEUI,

(3.17)

v 0v 2v 1/0u wu
(f+ +a)(f+7)‘§(a—;) (3.19)
1/0u wu
”“5(5—;) (3:20)
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(a)
INERTIAL STABILITY
200 _
2 f‘
g 500 ° 2
2

: of
in 600 .
£ fooof

800 ,

oo T T T T T T T T

o 100 200 Joir L151] 00 GO0 700 Boo
RADIIS (KM

X 3.4: AVRIy MERICE ZERAPDOEMLREE (Holland and Merrill, 1984).

L2 S. FEEFFEIHTHDE 2HDOFEIILALRVD, udidHbI LT, DT
DR SIRBNE AV ZEL L TV B Z e hbh 5.

Z 2T, BYHRE EBEARLERHICE o T, HERFEOEFICH GO 5T, fO
RODIWCIHEBERZRIRA=REZS5TWVWE I ZHHLTERD, B AL —DEFEERHETED
FEXE2e o TH N6 DEPFFHEAREEIZ R T, LI, ZPOETHERZ LA DS
B, RIZELHTEL (3.5).

3.1.2 MEFRRE*

R 72 BRE T AN DS — L D BN S BN ALZETHINZE B U, MoK TR
D=L VDN S B LEIIIEELZEZICE#HL TV, LiL, = LORAIH LT
WFANCE Z B2 REDH D, WL TRETH->TD, N—tLDORHAN E - TREE & 72 % AlRE
Waih s, ZOBOFTLEZE L TRIAIRLZE (B L BRI LE) LR,

T H N ERERICE U BRI ORMMALEICOWTIE, /NE (1997) iI2XDEH 2 EH X h
TWb. RizVFr— YU LT, MiRETEZILTIEIITELE,

(02/0y)ar _ ERZ' (3.21)

(0z/0y)g
DREZZIDN 1L XD/PEIVRBIENHALE, LIKFELWRLIEH, 1 XD HREIVRSIINLET
BFRY, WS ZepTES, H1EER, ETREOFTAEHREOMES ) ¥ ERIBOSRM
HOEE ) LD ERT 2 Z e TE S, Fikifs 27 21280 T BRI FRORE R
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FEARY; v Y- G JR -1
TEPEZe E V& I’
TEE 4 2zl f 27/ 1
HEE O D 4% \Vif \V I/
1A B — DGR NeH | f eH /1
TR T )3 O AR JgH +(f k)’ N gH + (I /k)?
BiRBOIE S DA — v N2K I f 2K /1

3.5: IGHME A TRDEFEICH 358 LEERATHOEFEICHZIHE.

Bof, =t LORNANIH S PILOSMFFEHTAES =R & %5 (IR AHYRAMA & 23Tk
52 BEWVWHZ 513 (Schecter and Montgomery, 2007).

i 3 ,
00 00 (ou
(D

TRAREDOMN ZERT 5 & NI E DS,

<0 (3.23)

ERILTHZ NS ZedThd

3.2 EpFmBICE T B EEBE

HERE RPN D o 7=B R 7 A 2 7218 D KR
SN DI OV Takam s 5. EARIZZ ZT
ZEIEIRIEY L CTITo @it e AL TH 39,

D=8, EARGOBREE o« LHERE w ICOWTIE, t=u=0THs L Cl3EAG%
BT 2) , WKAERREAVCEREZED S, BIEPEZ > TRV EOMKBOEZ % 0
(—&) LT, KHIZE»RVWbDE L, ZOHHREDREICHEHT 5. ROWNHTHD, &

FEMBAR R - Mtk wnwe LT, MEABERTHEREEFE T, UTo#Ebh k3.

DBE L7z 22, FLREDIIC L TZ U
?ﬁﬁ@i@ﬁ@i, Schubert et al. (1980) 235E:A;

ou ou on
52+w7—<f+ >_~g5; (3.24)

Y Schubert et al. (1980) 1%, HEARGEHEIRETHRWEERRTH 2550, +oRH 7 o 72 IKBIZOWTIIRL
TW5.
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v
—+u—T—|—(f+;>u:0 (3.25)
an on 10ru
o T T o
RAERD ', v/, f ITOWTEZZ L, UFDXk5R%Rei3.

=0 (3.26)

ou’ 20\ , o
o'’ vooov\ ,
on' 1oru’
5;+H;ar_n (3.29)

T 2T, EARGOEREHIZOWT, HFULTEREED 0T, 222, WAHIKEEEL TWws Z &,
Thbb,

v Ov 1=
=g §Ca = const. (3.30)
ZIRES B &,
ou’ -\, on
S~ (F+T)v = g5 (3.31)
o’ -
S (f+C)u =0 (3.32)
on’ 1Oru’
SrHH- = =0 (3.33)

B, FE, BAERE 1/ (f+C,) 2 L, KPEAADERD 27 — V% ¢/(f +C,)(c dEIEDN
L) &3 4UE, Schubert et al. (1980) A3EAL 2@ IKRE L LT, HAIKRKZ 1/f &L, KFT
FOHEMDO R — V% c/f £ LTz 23720 AUHERRTHD, ALEOEBELNE. Z0
Tk, BAGHEIEIRETH 2 & X L AHAEEZOIREEICH 5 & EDE VA, MERE L HHEE D
HEVWERoTRNLZIEEZEKRLTVWS.

ZDEETIE, BHWHEMFOLNIZLVDT, Schubert et al. (1980) & [k, MUROXTEZE XN
BNV TNVEBIZ X 2T, (u,0,n) EPE#REZET (N2 7 VBB OWTOHAE, f#C4 %
SOz ).

w:/ Ok, t)J, (kr)kdk (3.34)
0

ZZT, J, 3B v OF—FERy L LVEBTH L Z e 2 E®KT 5. K (3.31) &K (3.32) 122V T
IR 1L DAY VEEZER L, 2 (3.33) ICOWTIERED 0 DN I VBT 2 2, B
TOENEMITELRIEONS.

du

a~—ﬁ+2ﬁ@—ﬂﬁ:o (3.35)
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- (F+¢)a=0 (3.36)
di)
Hki = .
o+ Hki =0 (3.37)

WA E 0 =10y, 0 =109, N=1p £ LT, TOEHEMIPHERREML &,

1 k
i = ,1? { <Mf’0 + 7 iz Mﬁo) sinwt + pdo cos wt} (3.38)

o1 o gk ..
U= — q —Hupsinwt + —17)o + Vg | coswt
7

f+¢Ca
1 gk gHkK? A}
W{ F+8 e -
.1 [ Hkpug . HEgio Hk@o) }
77_/9{ f+¢, Smer<(f+fa)2+f+Za s
1 /. HEk

SET, p= L4 gHR/(f +C2TBY, w=n(f +() THEB. CORTEFEHENEDE, 0
WIEIRBI S L7 K, 7 & 0 DIREID LA DERITE o 2> HDHEBEZ IRV WS HTH 5.
bbb, REIREEL LTI, 02 AT VABERENE ZLITkSD.

Z LT, @EoMmiiEicizi#Em e UT, BEOZEMR 7 —Ad3, JoH/IIZHXTHhEnE
= EEG O ZLIRESR ST ICEE T 2 ER&IGOZME LT 2 DI L, gH/I X hKEW
CXWTERGOZDEEGZDOEE X T2 2 b ZORNLREING. Thbb, EHELOZEM
AT =V I DVNE W (R IR E W) & ZI2IE,

[0 N
b= and ) = 1| =to, if | = 1/k < % (3.41)
g

YD, 0b 0 bREIRED 6, TIREZ Z b b, Thbb, EEGOEHIIE B O RKIRE
RIRET DI85 (DT, 0 & i S, HHARERZEARIGYE Uiz 2i2iboi, EHEE B&
OEEFTH2 2 MR L TE ). HITEELOZEMA 7 — VI BKE W (k2V/NEW) & ZITiE,
@:,/%ﬁo and 7 = 7, iflzl/k:>>—v‘jH (3.42)
Yo T, BERGOBHEESGORIRELIET 2 Zickh s, EBELOZMRA T =V \/gH/I
WKWHELVLE X2,
vt
I

1 1
@:_(@0+@n) alldﬁzi(ﬁo—i-ﬁv),lflzl/k}:

5 (3.43)
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THE. 1L, b, =/g/HijnTHY, i, = /H/gio TH 5. T THNK Y 1 3HALG 2 MK
FERDIHEDEAKRICBI 2 R AL —OLEETH 5. WM LRI BN TR Y 7257
DT, YAV RITXA=XPMEWLZEEICEZH b TS ZEIFEHL X 5.

XC, REONT a7 2&E 212 212iE, ZBEAr—L e LT, RAKEEESCHBOIRDOMHEED X
IR ¥ —TREENEHI NS, RENRIFRIIEEDHIZRD £ 0WESICESD, 22 TR
L7282 —DERERIENT a7 2IKD 2 r — MR 2 8 KEWEERZ W (Wa et al., 2006).
DFD, Na7XAFI7RA%2EZ 5 LTI, BEGIEESZEICa>y re— L L TED, BX
OB OLREDK NEIZEN R DD TH 2L FX 5. Itoet al. (2011) 1%, HEEFIRFEDHN
BRI BNTE, NEa 7Oy v — 7R EEEEE, FIMBEOSEGPRES ICHELIZL
AT T, JEWTBINENC & - TRIRIEBIDSTEFICIZ 3 T & @A S 2 B8 L Tnb 2 b
ZRLTWA.

27



gﬁ?lﬁi J%jjiLtiL,de)1UEﬁ

4.1 RBEFEACBRMUFER

BRI, K&k ME) TH2 LML TWSTHAS. HIETHIME L W HERIRICHTETw
5703, AETHRMERTAIZOVWT X DERSZEY, BRDOWL S200fE Lo HHI S 2k
BB, F9E, WESEN, EER, WAGERE Vo R HREORENLIGD 5.

4.1.1 BEAER

MR 7 P I —ROEERTRD XS IERSINSY.

Ca=2+V XV (4.1)

WBEICONWT, X7 MVEROEEFERER—-AICEZE 21T 5.

1%
f%wwfvv_—_v+F (4.2)

ZIT, V-.VVERT MAREETERVDT, ZOFFE, Vx 2EAIE2 Z & THMIZRRSR
BELNRVD, V.VV =V (LV V)=V x(VxV)HPEDILOZ LIZEHTIUIRY PIAARZE
JEORE LTRETS e TES.

9Ca
ot

= Vx(VxCa)%—%VprerVxF (4.3)
- (V ) V)Ca + Ca(v ’ V) - (Ca ) V>V
+i2Vp XVp+V xF (4.4)
P

22T, HHIRZZREIBROMEZ T TREERL, V- V)= (- V)V TRINIEEE%
220528 THL. b5, WEREMRRFENOBICEIZVETHS. fHDOLD
FRERFBEIERICEBWT, ¢, & 2 HAMICED, ZOREIZ (. eT2L, MEORTITENLA,
—Cal0u)02,—C,|.00/02, —Cul.(Ou/Ox + Ov/Oy) 72 5. FAID DX, TEIC z,y FRIDKITH7ZL

DV xV Dz B570%, HIEEETHTERv/r+0v/0r TH 5.
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b, MERT MLOOHENEED > 7 BHIUITRER S PERINE Z e Z/RLTED, i
Z LAY D IH (tilting term) & FHIN S, RED—DIX, RADZBITPERD HIUITRE DL D & iR
LB eZIEL, WCREEMENS. BRAIZ, (1/p)Vpx VpldY L/ 4 RIHEEINS.

4.1.2 1EE

WEEARZFRT 2 DIERKERETIED 205, MEREERTIIMRET 22 TERVED, ¥
HRERERE Y LTIV EIENC D 5. KbD e R2HEE LT, fERSCIE Vo
TREED I VWEZERT LI ENTES. MAEEREZMIRCELLZDD LRSI ENTE
DT, £31F, HEERIOHHATZZICL LS. BRI, MEFICHABRC 2 o7z %, CI2
Do 72TRIEDHEE u O—FAfES ¢ L TEREINS. NTHELL,

I'= fcu --dC (4.5)

ThHb. Ab—2720EMICk2y, ZHAUICTHINLZHMES &2 -8 &,

FE/cds (4.6)
A
CEZMZ 520 TE5. BlER2 O RIMERIE  ZHWT,

RELQ%S (4.7)

EHVTRMEREMENS Ze0d 2. RERORMAME, LizeFohi (43)ickD,

dly [ VpxVp
pn —/A 7 dS+]€F dr (4.8)

EELIENTEDS. 200D, phipDADOBMTEZoNI5E (Thbb, IHEDSLE),
W0, TH A DEMRNT MR Vp x Vp LERL, IHREFEIRRENE N TORWEEIE, 21E
BRI, 3RACH-oTRFET 282 2% (KA YOFEREM) . Bz y bob— (KKEHS Y
A, C,noee3)dp pdBIe LTRSNZDT, Z0OX5LYHEOFHHEE LIZHEWT
M3 2 55

VoxVp 1o (4.9)
A P>
ERY, BERERMIEEL I CVYHEL 2 e Bbhb.

DEFEZRD S RETRKOEES u L ERLTWVWS. BUHRPOLALETREOFEIZu+ QUxz TH5.
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4.1.3 FFEBMBDEFET 35S DRULENOEL

ZZTX, HADERRZ bLeR2YHEL LTpRp e LTRINS AR b

nE—R2Y) FRAZIEEEZ LS. WHRRKUICBOTEREMD RS> TREST 2&TH 50
5, FFICHHERETELS 2 TES. 272, BHERKERS HEacBwTid, BAIZMADRR
BZIB720, MACH-> THRFET2ETIERY. ZOZ e E2REEXT, ADPMNUGIIH L THRER
ERBBRVEGETHEARELRRZEN T 5.

9, XA IKBWT, BN/MEBRZEZ 5.

/Ca dS ~ Ca V)\_ (410)

ZZT, dm, o\ pldZFNEIVNEBOE R, 1A ZEAM)\ D7, BEERLTWS. RLERE
IZOWTIE,

d (Ca-VAdmY) VpxVp om VAom
dt( p 5A)__——;;—— VAS +V X F- T (4.11)
om THlo7206, KHEZIEZEZERL TEF LTV &,
d (¢ -VA1
E( p 5) (4.12)
B Co- VA 1
- 6Adt< )’* P <5A) (4.13)
B Ca- VA VA&Q
= &ﬁ( > p (4.14)
o 1d (G- VA G- VO
_ M( ) ) - (4.15)
I hERZ, BESERNCERRFAL 2S5 —BADEERNLEL Z e k3.
d (¢ VA :ca-w VOXVD o\ oxE. VA
dt p p P p
_ o W+v F.o YA (4.16)
p p
Z T, EiENnT
p= (Ca'w) (4.17)
p
Ziwhz, dLIE, RV VREEHER. 02 XL TeDh, 2D,
1 do 1 .
v CpTOQ (4.18)
MDD T B,
dP d
dt dt( Ca W)
60 Q
= —(VxF V%% . 4.19
p( ) ¢ <%%> (4.19)
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ZoRZ, FEBMANEEE S 255 DRMOKHEEREEZR T HERE LTICHWSNS., 7
7y 7 AWK TELE, MTFD X522,

opP
el PV —
BN +V.|p

0o
C,Th

Ca— Fx V0| =0 (4.20)

4.1.4 RAUAERDODEKITDI S

WA EFETZ2Z DR LT, W OhrDZ erBEITFoNDE. —DIi2lE, KX (4.19) 2ATH
225D, BEE - ELIRIEALDYR K, MBS R WIBEIEY, BMNIRAS I  TIRET 27290, F
7Y alREFRELTIRZ B2 WS 22 THB. B AA, GENITIE, MBS NIEE &
PATEZ X3RRI EBRITC V. 272, ZOESBRGETH-TH, MEFEXL LART, HOK
37K, ML 22U T 2 0B ERICBEEMN T 5T D, BEmiRERIZIEMaTnd
SZ5Y.

XTC, K (4.19) O T, BEORBMIBUCEIT 2 FERIEIE, BHAAORBEM T ITERK S 51H
Q/CTy) |02 THBH B, BEED LHICHMOY ¥ 7 HTE, BMED FHICY —XABHINS.
ERFIC & T, WAL EEISEIZN S, FEOAPHIBES K E W0, K (4.19) kb, FET
DI DEMD LB TORMOMIEE D 2L 22 e fllang. Thbb, BEELR LIBT3 M
RERER Y L TRY —RE LTRAES Z v IiCkh b, £z, HIERE - iEHE T O BEBIEXRM O >
Yo BIED, REEDPSDETDAAICE > T, WNOERESHTRED LEIcH2.

4.2 BRRPOEH «- FEEIL AOXE—K

BEOIROMEZE L2 bR TAS E, BREBEEFEBROERICE, NSRRA T — VORI
ALNBZZehnH5 (K41). ZDEIIL, BEAT—1L LD /N2 T7r—1LOERIREEELZ,
LI UIEEIC TX Vi) (Meso vorticities) & FHXAL 5. —MRANICIE, FENFRRHVERGRTIH HBL L T
W3O TRITAUE, FEEDFRR 2SO RFHZE LI, e A —K e I 5 KAKE DR 5 v
Lt nsg. BELXALBEET VAW ALY —KOB RITFEAO@ERAE & L Tid
Mitsuta et al. (1987) OWE/2 EEBPI LD D LTHIF SN 2205, 1990 FRICA D, Guinn and
Schubert (1993), Montgomery and Kallenbach (1997), Schubert et al. (1999) 72 &3, &RADIRDZ
Mgt BEENSIEUT S A F— LA NV F, BEEE, BEOREFRADRD AL —KOFS
ZEERMLZEICEST, ZLOMEEDOTFHEZBRUZ L52Ro%k. ZOXIRHEB AL —KDHE
EE, lFER LTRSS 2 - THiH s 5.

DEEIIE, R (4.19) oEIBE R LI B I5E.
Di=721, MED gradient DFE CETH - TH, HEOHIMENKZ WEHFITIZZ ORI E L, WEOHERHED
INEVIEEICIZZFORIRIZINEI VWS Z L ICTEENNETH B,
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X 4.1: Hurricane Isabel(2003) ICE 1T 3R EER (Kossin and Schubert, 2004). EERfEIC
R 5 DI LIBENRSNS.

o2 —iE, e A=) WO EHTORTED, ERGBOMEAM (HEES TIEIRE L 5 ViR
ZTH L) ODEBHE R TH S, — OB AL =L DREZEN, ARG
RERRAT =D (ZZTREABRAT =) THELWIRTHD, BEELRDBEARL O DOE)
BAEIIE U TIEERRPHEZORESIRE 5. WEIE LTOZL OFHICOVWTHER AL —K L H
B - DHIZT Fu Y —H DD,

K7z, BEARGHMOIRETHAT 2> 7 ALZEH ST, ThDb5, WAL —KOMKREZ#E 2
5 E TR O HEATRER 2 E 2 R T, HWu A —RICET 2@ EOMIETIE, 6
BXDILHAWSLN TV S (e.g., (Montgomery and Kallenbach, 1997)). FERXUZE L TiX, Bell
and Montgomery (2008) DBIHIZD D, 1% 5 DFHRIZ. {0 A B —KPFEET 5 ESRM 27z LT
WHZEERLTVS.
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4.2.1 BOXE—FOPEERI

REITE, BHEOZD, MRE2EE DD AR LLIEEETAVEEZ 5. 20 &5 L
DHFERZUCBIT 2R AL —KEHRET 272D0H 5D 5 20Di%, Ertel D23, #ExtiE
BICREZEEZNMK LD THD, IEEHEEZ 2 L TEHRENIRMO 7Y -2 522505
TH2. FEWBMBUC X > THHEEFE R Y LT Ertel DIBMAER I N B LRz, 2D Z i,
SRE AT —DODE L A% LEIEEE TV EE 2 72 2121, FJEMBNBGEERICBVWTRED Y —
AHH B LIHET 5. FlzX, FEEHOBED X 5 CHUIMTE CIEMBINEANHE 258 (HlZ
¥, Nguyen et al., 2011) DN, K 4.2a D & 5 RIEERRBESICHY T 5. F/2, BEEC
B 2 IEMBINEDSSEE R RO BE DS E (Bl 21X, Yau et al. (2004)) OIEALTAIE, K 4.2b
DESRMMEZ L MEIEZ N TE S, AT 3RITZEMICE T 20 2 ¥ — O SRR
M OEEREECOVWTERD RV, FEL I, 3XTBEETF LVERWRD 2L - T 3
ELERF LT & % Moller and Montgomery (2000) %° Kwon and Frank (2005) ZZ 8\ 7272 2720,

T, EEGERE LTUTO &S, EXRBELEAKE TV (=HRE CoBRATER) 25

Z5.

0 d v o ov v 10u .

(a"‘UE—I— ;6_425) (5"—; - ;8_¢) = (4.21)
LD GEREDY —2ERLTWS. ZZTlE, 8RN 0/00 ZIREL TWRWOT, Fiffiv
R DN,

_w v _lou (4.22)

YioTW5., ZIZT, TEREE Y (BELIE( =V OBRICHZ) LURDISICLTERT 3.

104 o
“roe " or

TARBEEUCDOWT, BELY =/ (r,0,t) DASLOEBATELE LT, WELEHETIEE2E X
5. MEEELD Y — 227 HE L) 2 & 5 Rl 2 E Lk wiia GHERRi o8I onWT
'3 Rozoff et al. (2009) DENTMFZED D 2) , 52 HNBELOIREE T OVTIEIRD & 5 2XHF
HN5.

(4.23)

o —0\e,, lowd
(E—FQ%)V P _;8_(?%70 (4'24)

EVWHAMBELNS. 22T, Q=0/r ZERGOAEEEZLRL TS, ZOXDIEESZICBT
50 AL —KOEFHZHTNL 7DD LT, ERHIETLISHVSLNEATH S (Montgomery
and Kallenbach, 1997; Schubert et al., 1999).
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AFETIE, ZOREHOWHERRHZEOMERICOWTHNT 5. £33, Montgomery and Kallenbach
(1997) ITEDWT, HESHICE T i n A8 —KOTEBEFRRKICOVWTHRS. H51E, K4.2a0
O BEARGEHEL, BEAGORMOMBKZIKERr —Apimn A —K e UTHI S EELOK
PR =N ED BT REVE LTWKBIELZRL, ED X5 REHIEONLD0EHFHNT. E
H OB IZEE T 225, HOLATIANSIERR LT, BRIk, M, IRIBORRIHREM: 2 5%
L% %, atB2iED 2 LR &5 R oBEGRA»E LN 2.
ot R

ZZT, MIZED RIFHFLLOYEr=RDETHZ I EZEKL, mZENZTNHMAFTAD
B BB ERT. 2, BIRAME HNANHONMEEREZE C,), = w/k,Cpy = wR/m
LERTIUI,

(4.25)

_ dc/d
o, (d¢/dr)
C@::RQR+E;I;§ﬁ%, (4.27)
b, BERER Cy) = 0w/0k,Cyy = 0w/d(m/R) & EFRT U,
~ 2km(dC/dr)g
Cor = "R + m2jR2)? (4.28)

X (%-%;(L+#RQ(%S)Z>) (4.29)

Y5, FROERZ, WS OhDRBICEATVS. 7, R (4.25) 3 —HREARNS X 50
725G 0 B FH FIcB Y 2 IERBIEL 0 A L —HO BRI L TB Y, REREOREILS
FLofb D Z, EARGOMEMEZEOEEAAATNT VS, 3 (4.27) 1F, AAHPEARGITH L TH
RN, BWEPEWAZEICR S X5IELZ 2 RLTWVSED (K4.2(a)) ZAUIAIATIFEHE
RGFDAV IV RTXA—=XPREL R ZDICKED AL —EOMNHEEDFEEST 2 Z & (K14.2(c))
CHMLTWS.

72, X428 »oMu A —IZE ZETHIMINE WKEREL T DITIERVEEZS
N5, oz, UFoZehronh?. R (4.25) OEHOBEICEWT, P TR Am N
BIZOWTROBEBRAIELNS.

k(t) = k(0) — mt (E) - (4.30)



(c)

S
it

AR

4.2: (a) PFMTEICEXRBOBEDBAENHZIBEDBOXE—FOERRXE (b) ERIFHICER
BOREDIEBRENH D L Z2BELEBSOERE (c) XEOXE—FOERK. #REF (2010) =
HEL=HD.

ZORIFFDD SHEN B ITHE > TEARIGOREN/NZ 725 T ((0Q/0rr<0) T2, #
HLORENR AL AR CHIT S0, BRI EDPRES LTV ZEZEKRLTWS. £ I57,
RN (4.28) 2o h 5 K512, BIENMOBPBPREL LD, BRI L2 ICHBs 2720, #hiE
HIADEREII NSRS, Thbb, MuAL KO AL —DRELN L, HE—EDHF
% ("stagnation radius” ) ICHE T 5 Z LR ENS. T kiE, BEONRa 7IZHBIT SiEE X
U — DM BTN & 26k 2#Z 25 LT, EEALRA VI TH5.

4.2.2 BOXRE—KOARRZEE—FR

GEFEAGE LT, K420) DL RM\EREZEZTALI. LEFE BT L 512, Tk
5 IR IRE S TEEEE BT B W CIEMBVII D BEE 255 O AG 2 B LT D, Hubd 54 LEEh -
IS HARIGOMRE DM KED D 5. K 4.2(a) D X S ITHIHAMEDL D 2 55 & DR EEVIE,
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NG BEDPALEIC L > TIRL D22 WHHETH S, KLALNTWDS X512, BFH ETHRAE
S OME DOEILARI TS 2 A 2 2 MR D 258 INEEARLE IR T 2 BB (Rayleigh-Kuo
D) BTz N B0, FREFRIC, BAGENIRS XA T L THBHEITBVTY, HAGORE
MRAEDSEEDTEEEZ 2HENTFHET 2 2 & THEELFSGEODESLMA 22 2N 3 (Gent and
McWilliams, 1986).

K 4.20b) 2EZ 2L, WAL —KZ, EAGOBENGVWE ZAZ2HICHS X574k GEABIC
FRE72) AARE 2RO DT, MBI Z R T & D AT, Ko kS5 1cKIENED DI
B, SMUICEREIE D RS 2. ¥ 250, EAGOEREE, NElE D DIHID T A R G HE
DDMABRKEVDT, 2D0DHENI7 =z —X 0y 72T,

Schubert et al. (1999) 13X 4.2(b) O X 5 REABZOME M ZEEL, < HMRBEIIBT 3
NEEARZ B S BELO R ER Z ATIEERIC X o TROD TV 2. 51 (1) SiEEEBR O I
L CIROERDBEDSHAINC ENIZ T REVDLERTRNT X —& (2) i O 01 72 7 &
BRI NI A =& Q)R ATADEE , ITOVWTORFEEZRLTWS. SERERE»SIX, v —
TIRME N Z o IRREEDET, WMo AL —EBRELRTL, AVERTERTVWILE
RELTWS. £/, mANERZRTEBIZICKEL TELZ2EZE 2 VWO KBTEHIET 5.
B onmcit 22, SREEESEVEE CEERBOBISEVRELRE R 2 & IR
N5,

4.2.3 BEEAFETOMRAOIE—ROSRAFTDEE

XT, ZZETIMBRY—IKICET 2 N RIERICHA T X725, BRONE 2 7ERIcB»
Tie R =R FTHENTONWT, W OrDMEEZEIFAZi2L &S, £3, Montgomery
and Kallenbach (1997) 1%, BoKAERRE T VOBIEGE% b 212 iR WKB D b 3 FEEZ
BTHEIe2MEIrDZLLHIT, TOXIBRERRAL —EHIBEEN LIMUNLE AP Z A v F—1
A YNV ROWEERHAT 2D EZ 2. £72, Kuo et al. (1999) 1%, A& 9609 5 (Typhoon
Herb) iIZBWT, IROMEHEHEDRIERFEIAL, 0 X v — Kk CIEFERNE R TR O BE T
& % Kirchoff DF§HIHTHHI NS Z e Z/RL TV 5.

e 2 e =X, JENRE L LTHRR2 WO 2 TRL, EEEOMEMERZEL, Hfrm s
KOWTHHELRIZTTEEZ LN TV, FlZR, BEOERIRIEORE 2L ke LTRET 25
BN, TSR D> & IR IR T N\ DEE T 3L X —DZIFE LD 5 Z £ 1272 5 Montgomery
and Kallenbach (1997); Itano and Ishikawa (2002); Wang (2002); Yang et al. (2007). Z D78, &
R —EBFET S 2 kD, BFEs & L CoEREEIEIRTE 2 ¥ —EBFE LR VWSS X
DBFHONDZ ZEPEZLNS. ZORRERT O FEEORICET &, ITD X 5 IHEELED
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WX BAFEGHMNEENBD.

orv 10r’us  Orvw _1or%Y orv'w’ —
ot r or 0z —fru—; or 0z Tk (4:31)

3XTTE TN O EUEERR T, TREOBEERMIAT —(1/r)(0r?W/v'/0r) — (Orv'w’ /0z) DIEH
RELRD, mARBEEPEME TEREEBERE S N, Zh X DA L ARICIEEHREGE D R 2
% Montgomery and Kallenbach (1997); Yang et al. (2007). ZAUIEWHE AL —KOFETH S &
BEZoNTWVWAS.

ZO—T, WU RAL—EKDOFEICLD, BRI NZDTIERWhrE VW HEmd H 5. {Ho
A -, BROBEEZHATHRIEAMITORSHOEEZGIZRZ . BEDIROEEDHEH
EIIE R D72 B D A F N W EAH SR ABRDIFET 2 2 e i S b -0, BEEZRAR
BEarfgEzhs Zeickd, aROFIMHED SEEEFMAEHE SN GBI AN F -2k b L
WS HJET® % Bell and Montgomery (2008). JT4E, 0 R b —{KDIRENDE %R 5 AL
BAEEBRITDOITWS 2, HUDHE DO EHS R KB EEEHEICE D A A2 50HR K D b IR
HFF T AND T AN F —DZIFELIROITTHREL, A —KDFEZRD 5 & 5 RIEFRE
W LGB IE B REGRENE T R AEAICH 5 £ 5 TH S (Yang et al., 2007). ZOMICDH,
0 R Y —RIFE S TEEE) R )L F — 723 stagnation radius IZHE T A Z 212X o T, 4.7HITHNBEH
“OREEQERDG R RE I BB T AL H S (e.g., Qiuet al., 2010) 23, B L, AHIZ
CNDBHEIGEZ o TW0E 2232545138, e AL —HOFENEBRDE L WiREZLIcH
G5 25808H58 05 ZIilikh5.

4.3 BRAANDIX =27 ZDFEBDIGA

HARL L 2“0 P2 #E 2 C, AR H 2 MEBICER LEMEE Y LTREN, ficidb iz
FELRVE TS, KEAANCTHEFICBVT, BEIFErIicks e EZLNLD, THETIC
Y o 7B TR (4.6) it THE LABERIIERTHSZ. LIAH, R —22ADEMICLS
Y, Ziuk, PAEFRCH N EERICB Y 2 MEOEBMCFE L VO T, IEOHEMTRER I BFEET
205 ZiEHHERV. EOHEMNIRBEDIMINIZE OHEMRESZEE LRI IUIR 520D T
H5.

TR PR E - 7205, HEAWZ LI, aryRYy MEHIcE-o < RO D Hokt
WENHERLEZT?ERD TR TAS L, HEOABIIBVTD, BEDTFLETIEMHEE D
fEDRELLBoTVBZDIIX LT, 700km ML EDAMADFEIKTIE f KD /NE Lo TWD (=4
SHAEAEIZR o TW5) Zedbh s, BRMINIBEZELRBR 2T E, S 5122 0FMEICHbx
WEXERICHEL TV eEZHN5.

NZOEITO EFEDNN—v F 74 nidzheh, ERAROVGHE 2 2 h o DREERT
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RIEiONEZ RS, BEARGORMENESEEAIANCAE2ZEZ 2503 H 5 %, Hr X
P—IRIIFEL S 2D TH o7 IMINCHED S 1IcoNT, —HBENNEL kD, ZR X DAMIT f
WL 256020, e A —BFEEORESRMN M SINE Zilkhsd. 2L RAL —
R DFAEEE B OER TR & BHICBHEL T2 A[ReED D 5.
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E58E wRICHFSEK

51 LANUER

o A VF—L ANV ERWMBE AL —KTHHATZ % & 3 55 (Montgomery and Kallenbach,
1997)

o 2— LT NLDOEHIZE-TL A Ny RBNMINERE T % & %80 Sawada and Iwasaki
(2010)

(LUF, & ; ShiES 7 OER YY)
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F6E EYHET]

6.1 HESTOREE

BEEDZE T 3 KBGO KERICSES 7 VD 3 £, BROHEGEREEICE LWEENH 3
ZEPHIENTED, B2 OMADPBEAERLONTE . BHCHBN 7 — X I2ESOWTHI SN T
WAEEY LT TSRz erdbiFons.

o BRUIIMLWERES 7D d 2 TIEim< 570,

o BKOBAITIZ FRCHELETIE) o7 RZ ALK LUTERIFIEHENS Z 220,

6.1.1 IBEEFILOFER

—fRIZ, FTBRRET AT N HELNLHRZ, BHRNEE L ESHTERY. TORERIE,
Jones (1995) 125 <.

o BRFUXIMAMER S 2/7MOERNTHN, FERALACENS.
o FRMAMEIFIEASER LA MOEIFICBWTES Lifoh, BATIEIHL NN S.

o NEDWEDOH.LYE EEOIBOHFLNIREERE 2 IS o T TwE, BX 2, ¥HTKE
FEEEIC L CHEFXF 25 1000 Fu b i T L % 5.

ZO—F T, HEEErZARET VWS, BEARNZRHIE, HEOBEICB T2
LR

o BIKBEDRAIZS 7Y FLOERTHICHNS.

o NEDIME LJEDIIZZ AU RN,

DaREmEOEFIcE, B BhEY 71 LERE A REICE T 2 K O/KEROSHRE S 7 2487, M
%, ZOEBNIHES.
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D, HEAMICE, SHES 7HEROIEIMECKIZTHEZRHNS 5 2T, MHBEDH
Brflss2 I3 TERY. L2L, 2O REHEET LV HWERICB W TR EE
TRHRWI EZEKRLZW. Reasor et al. (2004) ITHEE 7 L2 HV, $RES 7 IR THREDMER
L2355 BRI 1 OB ENLE D, Bo A —EARE L, BREEICE b XN 2R EE L
T, HEPMZ 5N B BTV 3S.

F7z, SHES T DTG —RITEIRNMNIEEMANTNE KR 2 EZONS. L WVWH DI, HhE
DESDIEFEL IR 2B AL —DEI ZER L &, MOIRTH 2IZE AL —-DEI I KREVLD,
PRE A TANCIEN. LEENTER TR 272D TH S (Jones, 1995).
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BTE QRIEFE

HEUE L X, MRRAOFEEISHEINDETDH 5 (Stull, 1988) 23, BEDGZEICIE, D N
H5HH (LA BMBHENTD) 2o o BRERKICBIT 2HECMROMESHEEZRIZL S5 %
EFICHEMER DD TH Y, MEEIOERDLDHD. HPOLDERL LTHOWONTELDE, KR
BRI ELD 0.5 CIROEEZERE RO EE L L TERT 5 /775 TH S (Anthes and Chang,
1978). ZOfEMHOEREX, BREGEREORESGE L L TORBICHEE LS DT, Hubd 64HIlz
T CTEEDREL RoTWL 2EZ 5T WS (Zhang et al., 2011). FH2DEFE L LTX, AEDOH
DA S 4 v 7a—@ERHAT 260 50 TWb. Zhang et al. (2011) 1%, Frv 7Y > FHH
DFERE S 22, O XD REENEa 7 ED SAMINCHT TR R2 X5 REE 2 - THD,
WA DBIEEERDAE R E BENTH 2 Z & 2R TWS. Kepert (2001) 51, =7~V ED»HDHH
HEWCREE L 7= R IC oW TR TV 3.

7.1 IIORVIEREHLSOBEICEAELLLESR

I@mm@mnau I < UESEICEE L B REREICOVWTARTWS. tWnwoTh, 1
=R 10~100 REDETH 255, TR FICRSEONIBHTE S, KF - SRERIRI K
HTERVDOTIHE TR FTNEZ L TD TV W RED — iz S hizwn. 2o X
SREHRTIE, ABERN FOKGREAE X, —Hozr v U RERE 3IENER 2 EZ 6N T
W5,

Kepert (2001) 1%, EHIREE - 92K - PRHEFUIBEERBUCE DS WK - SRERIROF 513/
XV ey D2 EDEPER T2 (ZOEPICED, F—N—> 2 — FORIRIFEHRIND), %
EDOWLOOIREDD &, HERZ B E, SRR FOEREOMEICOVWTHSL L
ko L7, EELLELBRRNTWRED, IE L2 Ik 2BADD 27280, FHIBEEFSLI T
BRANCHFEEDPDETH 505, BEE X D AHID super-gradient 72 ZI1E 2N THIAL O EEZI 5N 5.
HooERIT L 2 &, BeFrDE, EREEXTUTOLSITEL e TES. ¥k, 22T
FIRRZZ WIS D DR S, BEDWMEERE DK E I IKFET 5. FElIC OV TR %
SR,
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+ 2e ’
J; - CTG u' +v'i = Agexp <—Z jS_OZZ) (7.1)
1L +i(1+ x)ve
Ag = — 2
0 2x2 + 3x + 2 (72)
. 2
2K

Z 2T KAEERE (—&H) , O3B EREE (—EE)Y W & o IZEERD» S ORED S B, Bk
PR ZEL TV, ZORDRBLTWS Z 23NV D0dH 5. —DIF, HREOREX2, HHK
BRIZTVEORX \2K/f TEH%L, BE 2K/TIXK>TWVWELWS 2 ThHb. DI LI,
BUZEENRE L RZPLEEZY, HRBEOEINHEI LW S 2 THS. b5 —oiF, K
(7)) 2257355 K512, [+ 2vg/r HHERTRE f + (o WHARNTHEMINT/NE K R 258121E, o
NRIRX=EDREDLRVGE, W PRV WS ZeThs. Zu, FlziE, mAEEEEOMNEIT
f+le=f+uvg/r+0vg/or iTBVWT, GROF2HEEFIEX X vy VLT I2EOIBGETH 5.
XD, BREOMEN ZORTRINIHZOIE, v PERAEL L 2EEL ZOEEZHETZZ L
NTE3,

2
Zmax = Oparctan(—1 — ;) (7.5)
VX242 +2
/ _ VeXp(Zmax) XV X 7.6
Umax \/§ 2X2 + 3X + 2 ( )

HAIR R EZ AT 5 &, BEEDAMIITIX 2-4% D super-gradient DIRFEIZIZ o TWB Z & 3D D
%. Kepert and Wang (2001) Ti&, BUEE T VE2HWT, SMERBREZER TS 22T, LXOEHEN
HWVEZRT 221285 ZERENTVD

TETONKREZHET S, FRROKRAEZRIMEILOVWTHHET LI eNTES. 7,
T ZTCOMEmE, DRI XS IGELRA D 570, BREOEFEZELTDIERAD»H2LEZS
% (Kepert and Wang, 2001).

7.2 BIEDIEXIFRE

Kepert (2001) OHEHIC XAUX, T IIIEROFRBEEE I2BEE U 7= IFHsFMEE23 D D, Kepert
(2006a,b) 132 D & 5 RIFFNFIMEE DL HEDOBRICHFET L2 ZRLTWVS.
(DUF, #EH v — R0, Re)

Dz 2T, EEROME Y M I EERD 2 LTW5.
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F£95 oREBFHEEER

9.1 KEHHEEE

BE L, FRCEERBERCH L. I<ALATVWS X5, AEDZALF—DRF,
1B 5 RXUTTE I NTIKZEKD, BT 2 28Ik o THEONLBRIGERN L TWS. 20729,
BHEKESEWE ZAT, REIIIEL R 5 Z PG ENE. & ZAD, RADMFEINC T 215
JEGED 3 3 & BRI D IREED HIR F 2 BERREICHAI T 2 DT, BENFEET 212 Lh o T, HHEI
WML EEEOND I LIRS, —RING, HFETIERRECRESIE—RRIBFHREESH D,
ZORITRIVIKDB D 270, »PEFEOHMRIM A2, HEIGREZEL LT ERNEK SIS,
T4 =Ny IHREI ZiTikB.

BJEGEER OMHEKEE, 1-6 CREEETL, P 10 CE AT LA IE SN TS (Lin
et al., 2003). ZDREOFER, KKIFEHSET LSBT 2 B8ROFLATEE, KKAEKDETIL
WEXoTHBEINIHOLXTEL 30hPal EER 223 H D, BINLAROEEICLDEEREL
7% % Schade and Emanuel (1999). #8HIEIFFED 5, 2O X 5 RiFHE/KERZEZ 1 @R R %
GEbH DI e HHEINTWS (Price, 1983; Zedler et al., 2009).

%7z, Niwa and Hibiya (1997) 1&, FfEHTHINR CBUERIFFEC X D, SRS X o TlgERE CTRENE
JEAZ R0 LB D 2 505 3 FREEO R RO XN, FHOEBEERAH LD B
ROVEMZROMIE, FHEEMESZE U THRMOBEREAN L 3L X — B/ 21T 5 AlReMED
HBHIEeRRE LIz, X5, BRI X ZMIEOHIIC Lo C, BERKEBENHLEICL-HIN
570, BRDFLENT 7207 bR EDEYEREIZD RERA V7 P 2RiDE N5 Lin et al.
(2003).

ARETE, BENED LS L EE 200, £, HEIEREDBEIZED XS hboT
W2 DD ZREST LW,

9.2 1XRmBiEr 3xmBiE

BEIC X 202 28R, HHICE S &, BFEEAEESTOZY LA Y XY b (1 RT#EiE)
LX< VBROER 3TOUEE) o ohnd. £3, BRI X > TEERAE FOEE = L
X—DHEDOEEVICHARTHMD TREL LS. ThAZMBHELES L, BEBLDFEVWEZACHD
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WIWKPEGEICIDAZEN (Y b A Y XU, WHRABIIRENTAD, XDELS KRS
(9.1 BB . 7, =7 R X o T, AKREEBRISHOME XD AAICEEZNLDT, A
JED & 5 IEKEMDIRDE T TR, WEVWKPER TSI icihsd (73 YEA; M1 M) .
R, WBERGENNIZVIKEIRDIAAT, KDBE R VIMRTH 2D LT, BHE
X, BHERGE LD DRV 2AIH 5 BT VWKEHEGEE TR LIFoh 28R TH 5. BB
LRBBEOBEIEE 5m/s & D HEBVHHICE, T/ VBEROFENZY ML A XY FORIR X
DHRELRD, RELBEEDTIHZMEANCH 5 HEZ 5N TWS (Yablonsky and Ginis, 2009).

9.3 BERISBEANDTE
9.3.1 TRADIXILF—IGIE
o 1EPEER T

nx

Shear at the base of ML a

1B . I MLA VAV

3WTTERR  TITVER

. e G

Ekman Transport Ekman Transport
<4 > é — —

X 9.1: EER 1 XRTHBEBFES. TR 3XTHNABFES.

r
4B
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o N-FAHEAEM

(& ; BRORE L iR, BEEE, =72y vy, BERSETOIY LAY XY
iz Y
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F11E8 BREOEE

11.1 BSREEOERIEE

BEOBEICHERZLZ 2HR L LTI, KURPEEDO DN - KEEDSES 7 - FefE L7z 7 1
VVDIRA - HBEEIR & Rl OFER « HBHKIRZ EDEZ 6N TWS. 127, dEDEMLRIL
BEZTEDLVWOXThoTHRAOHEZIHMEL -2 IR 6R0WDT, FENZINN 2 &E
L, BEBEZEFTHIAD S 20ZHFAXNIHIEDFMANITONTEL. D X5 2ED LR
Z i REEAEIRE (Maximum Potential Intensity; MPI) & FEE. MPI OEEF & L TlX, Emanuel
(1986) 23484 L 7z WISHE(Wind-Induced Surface Heat Exchange; i4ETIX E-MPI & %) & XN 5
AHZA L, ZIUTHR 5 —HOSE (Emanuel, 1988; 7; Bister and Emanuel, 1998) 23/ < 321 A
o Tns, BED LD Emanuel (1986) 33X TlE, EFIREORBEOWNEa 78R E 2, &k
JEV-A - R R 3G 72 2 A, ERHEERRISN L THILTH 2 L WO 2R T I I2 Lo T,
B R DGR 2 AT EERIC X > TEH L TW2. ZoEEE, 80, KRS T %
EROGE, TANF—ANFTVREEZLREITY, AEORMRMIELNS. £22T, ZITRE, ¥
3, TAINF—NT Y REZEZIGEDORKEFIZOWVWTRL, T0OHE T, NI OWTH
5.

11.1.1 MPL IZIRILF—NFZXOHHEHS

IXNF—NT Y ADBIRTEZ 256, BEADRIPWIBH TRV F—232IFHD, miw k2
D7 R 70— TIAINF BRI ZLIZEoT, HBErIINV/ -2 IV DESIZHIET
YWHRBEEARY LT3, ZHUT K> TR LN BT 3L ¥ —1%, BAINCEBRELIC X -
THhRbNZEEFIDES. Emanuel (1995) Ti&, AROMEAheM B M ORI H D, HHEHTDOT
M-I v 7R EEAMOIY R E—T 7 v 7 ZADBRBE LWV WS EFIREERE
L7-. 5612, Bister and Emanuel (1998) 1%, HSVENTORBEINMAZER T2 iI2LD, ¥l
WMPI ZHER LTV 3 IED, @IEE R Z MK L 723X2323 Bryan and Rotunno (2009¢) 12 & D #8252
XhTwah,

D721, ZoEACIZBRES D S RAEEIRE 2 205 Emanuel (1986) BiRO K ELRFHE D > TWEI Y 5 H
Do TV,
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HARRNCIE, WISHE B, B3 N ) —2 oy I Il A4 2 2o e LTS
% Z M TE S (Emanuel, 1997; Lin, 2007). FEINCER T, HEBREE 2L T D, 555
DIMERHEREN I U T Hz 72 iR AE %mﬁbt,%ﬂﬂmﬁ%L%Ltﬂk DWTEZR LS. K111
HIR L XS RZKIEERD D 5 £ TR, T A ZLEiE 5 E 2@ D BEERIBATA T 5 B
WA 2 U CEVE DY S 2 54 (LEG 1), iF@?Wb7n—mibﬂﬂmmmémkkﬁﬁm%
BRI X o THENMEDNS (LEG 3). ZOBDLEG 2 ¥ LEG 4 TRINZEME, AL/ —H A
7V DWTERZER & WiEEREICHY T 2803128 5. A4 7Rk 2@ L TOREDRA & BEEIC X -
TRONZEH T LF —DREZE Z U, UTOERDMDIDOZ 5.

Tout TS _ Tou Tout
/ r— STLCW V(S — Sp)rdr = / pCp|V |*rdr. (11.1)

Tmax

22T, MMEEXFD max FEHREESRAEZ R IHSTOME, FHEXFO out 3HEHT XL 2
BHPRZ 277 b 7a—HotosMilot s (EfERERIZN (11.19) 1RT) TOMHE, FMEX
FDs & hIFZTNFEEHICB T 2HELREAEIICBY3HEZRL, EAZ20 () XfERkEcBT
HETHD e ZEBH®WT 5. £z, ridHDr o ORE p lIRKROEE, VIXEHEDKIERD =R
LTWwWa., KXFESEtt=> bub—%2FKL,

(Cp(l - QU) + CZQU) InT + qu/T o [Rd(l - Qv) + Rva] hlp (112)

TERIND. TIT, O, FHERKOEFELLE, C ZHIEDKDETLLE, g, G, T 13485
Wi, LIXEMERD D OBIC L DAL BB, R FHERKOTIRER, R, IFKESDOKUER
ER, plEXKETH 5. B Cp & G 3ERBAOWH Y 7 v 7 AU TDE I TAETA R
L7BECHEN R TH ) L 7R e ENn 2 QREEEZ IS BICHW S5 0L 7 F 50
MBHEAHEYRI . DI 5. AT, FHIBED VR D, BHEIREE WO BEER WS B
DET3B).
T=—pCp|V|V (11.3)
Fio = —pCi|V| (kg — k). (11.4)

72720, kidtbkz o2 —%2FKL, MFTORTERINZETH 5.
k= [CP<1 - Qv) + Cle]T + qu' (115)
AR ENERBETRE 72 2 HEE D B A ME vpay 133K (11.1) DAL F =T U X2 21U,

—E (85— Sy), (11.6)

) ZOMFREFATIE, BRIBIZRS 7IROEEZ L TWIEEZ 3.
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EYE

o

PBL

SURFACE HEAT FLUXES | —>

11.1: WISHE B K (Lin, 2007).

CIELINCEHETTE Y. Kb &I, WEHEoE#E L 5ERE HRoR#EE I TEX L L, B
J& BScEN 2 RREHEIE, UTFo kS RfEE LTitEEnsY.

Uilax = (Thax — Tout)&(‘s: — Sout)- (11.7)
Cb

ZIT, MIBXFD IIHFEMERED FineEKT 5. o T, WISHE HamIZE O W THRDRK
KEGEZ KD 2 G ENTHE L 72587 X —&\Z, E/KE, 207 v b 7a—EHoxin, @i
DIKZER R, %o, BEAEOELRENICE S W BH IR TH 5.

ZIZTIE, TAAX OB HHimE LDy, KELFETIX, Emanuel (1986) 23 AR L
HDOREBIZOVWTD KA LTWS Z 8 iZDoWVW TR 3.

N BN Op RO Cy lERA T 7EFLE LTOERE (EMEEE 1-2 km) ICBWTERIN B HRETD 573,
WE, BEETATHWSNS Cp KO C IEEE 10 m OEIRT 7 v 7 2RO TERIN RICERDPDETH 5.
9% L, Bister and Emanuel (1998) 2M2R T 2 HGEMBDNREE BT 2725138, G T /Tow ZELE D Z 2 ITHK

5.
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11.1.2 MPI: fR2ArR9IEsR

A/NEITIE, Emanuel (1986) 12 & - TIRE X N B RO RAEHICE 3 2 BHTHEERICOVWTE &
»%. ZZ Tl JWH, Smith et al. (2008) & ¥ Bryan and Rotunno (2009¢) #2322 & 5 5.
DUNCIRAUERIERTRLIR 3 2 Z 2129 5. HEECE & okKE P T L S IcHEESREIN 5.

0z M* o1,
‘q(E)p_F_Zf r (11.8)
g (g—;) = —a. (11.9)

RN (11.9) BWTE, M IZAEHR, o ZHE, 3005 OMFRE, pldKE, ¢ FEIIEE, -
BEEEZRT. ZORDPLAEBERICBIZIART Vv lg: ZIHET 2L, UNOIRERE

FZELNS.
1 [/ OM? Oa
e ( > ) _ (_ar)p. (11.10)

AN ba b —S* ZHOVT, a%xpl S* O ALRTZLIE, K (11.10) XA T XS

LR Eh%.
1 (OM® da\ (0S*
= (o). =), (5), iy

T ZT, BIEEZOWT D Maxwell DR :

(gg*)p - (g_z) . (11.12)

1 [OoM? oT a5*
() (). (%),
L%, 4, EHoAEEIRT L ST I BT 5 U, STIE M OAIKET 2B A
FTZENTET, UFNOHXNEIT 3.

ZHVAUE, X (11.11) 13,

oM (OM oT\ dS* (oM
(%) = (%), o (a—) Y
Z 2T, FErAEE RIS &,
oM OM
DD LoD 5, LRORDED LD,
oM or oM
— — ] +(=—) =0 11.16
X (11.15) &3 (11.16) ZHWT, WEEBEMR X (11.13)] 2 &K T 5 &,
1 /0r2 1 /0T dS*
2 ( o )M "o (a_p) Fiva (1L17)
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L%, ZOREEFEAEHERCIN o T, BEO B o HmAMIDE G row T

Moy 2e,
1 1 1dS
el V)

out

5. BEDOHERELE row 1&, Emanuel (1986) 12 XU,

[T_Tout(S*apout)]: (1118)

2428 _ 283 Cx Ts Lq;,a

r —

out max OD Ts f2

— TB - Tout qu;,aRHb,a
Pl <1+ RT, )’
LETRTE 2 (RH BHAHRE, ¢ 3R, TMIEXFD o BRESDME) . row > r THI0H,

A LN ORBEINS.

(1 = RHas)(1+ B) (11.19)

(11.20)

oS

it = :—%(@; (T~ Tow]. (11.21)

out

REAFL, Ihkz=hITEHTS L,

0S* 1 OM?
—[TB — Tout}ﬁ = ﬁ?’ at z = h, (1122)

L%, 22T, T RAF—B8r = (p/po) /% (po 1% 1015.0 mb T—EfE) & W THRE L 7
a0 U,

M2:T3kﬂb(aﬁﬂ>+lﬁ#}, (11.23)

TH205, 1 (11.22) 1K (11.23) ZHAEDLET,

Tg — Tows(S*, pout) Ol dlnw 10 Olnm 1 rf?
B _ 1 Lrr _ 11.24
Ts or or + 20r " or + , At z=h, ( )

ThHhs. ZOXNBEHT I, BREO LM =hicBWTH, =0 Ths e L. ZONHE
RZ22=h ET, r2otnECHEHr =7, FTE T2 %2EZS (MIEXFDoldz=h L
DHLLSTICHENT-NEDZ ). T, Ty Z—EMEE 31U,

. N Y A . 0lné,
— In 06,0 -+ In 06 + T_B /T Tout(S 7p0ut) 87‘

1 1 1 1 f?
=Inm, — 1nﬂ+2(8nﬂ)__(r(9n7r>+_ / (r2—r?), at z=h,

dr

or 2 or 4C) Ty
(11.25)
EWVWHHEDE SN S, Emanuel (1986) i3,
o In 0%
Tow = / Touwd(In0?), (11.26)
In ee out

PWOREERLE. ZOREZ, 7 7o—EHolxAEREENICE 2 HEMAEETY b e —T
EADITLETY P 7a—EoOEE5ETH 3.
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TN RO 2w, £ LT, In(n/m,), R, ZOBETEOMNMIIEAETE, Fion M
B B 25 S E Il L5800, HEIRAL 0, 2SEEMIHIRAL 0 ICF L e LTWwa Z ki
KoK t, Mo E,INS.

T — Tout f* T, 1/ dlnw 1 f2 , )
o e, TR s 1 - = 11.2
Ty " (9;‘0) n<7r> 2 (7’ or ) + 4¢,Tx (ri—r%), at z=h, ( 7)

TR 7TIRDBEFRIEIZOWTEZ S L, S MIZOoWTE, UFORXLELNS.

05
oM

=75 (11.28)
z=h ™

2L, 179 = —CpC|V|(Inbh, —1nb; ), 7y = —Cp|V|ro TH S, 3 (11.28) DEHIZIE, b= > b
0 —KOHYRMIEREAN TR TH2E L, 72779 FEO LEHETIZEEM L TV TS, = 5
MO, =0 THsZeZREL. 2o e (11.22) 2AEDOES ZITLD,

In6* =Ino’, Co !

1
) VA R V), at z=h, 11.29
’ Ck Cp(TB — Tout) (| | 2 ! ( )

DEIN L. BEEFIHRICBWTE, r1f KV TH200, HUOFEROFOHE 2HEEMAL T, |V|~v

i i
Cp

HESEND. ZOHXD, Emanuel (1986) TE DN HRAEEICEET 2 TH 5.

(T — Tou) (067, — I 67), (11.30)

11.2 Superintensity

BWFEICHET 2B EDEE I Emanuel R /1#E 725 MRS L T E M50 (E-MPI) 12 K o TRE S
N2 RAREERERE OHEHPICINE 5 5 —ZADBIFLAETH S, T, BIEABEMERE DES ZHUT
ERELBRVESINTER. LiL, THEFRR T, GSFREEOIEIZFNiE T L OKF
T RS < 4 km) ZHWEEIE, SRR UTHAS RRE#ED E-MPI % 50%3k < LAl 2
= 2ADPWE XN D X 5127 o 7z (Persing and Montgomery, 2003).

Z DM & LT Persing and Montgomery (2003) [ZHROMEETHE LN 2 ET Y b o ¥ — D IDEE
EICFHETIIALF - LTERIN TRV LY L. LA L, Bryan and Rotunno (2009a)
T, EEERZIT - THROBEMO KRR S TH, BROBERER 4%HiE L 2
ZLBRWZ & %Z/RL7. Bryan and Rotunno (2009b) Tl&, super-gradient & #ELRT EFTHEEL
TAEERANS Y 22 &K > TEMPIDEATE 2 & LTWAIE%, Wang and Xu (2010) [FBEEE R
DETHEZRRZ L Z L ICHEND D, BEEDIMITHERMED/NE L, KESBAGO AT &
BWZ EDEERDTIZ RV E FIRLTWS.
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11.3 =AERR « RKERFFZOZ(IER

Sawyer-Eliassen D & DAGHETE R % &, RABEFLRIDWEBUCETRES L < 13EE) =
DY —ADH BHEITIE, RREEEFEPLZDPRRLHAITDH, HHfEEZ R 2 Z(UEAH BN 2°).
—J3T, Tl ZAWREED L ISEHIRED Y — A H 2 5E121F, RREFEPFRIIKE R
% X 5 BRZE{EF DA S Shapiro and Willoughby (1982).
(LR, #Eh)

%) Sawyer-Eliassen DRI, NF YA LRWED DD -7z ¢ EFICRE-EBBRON S ¥ 212@h-> T, SJEDH LR
NG FRIRHICHETT 2 WO BFRATH H, BEEERFEOMFICE VT, RE-ERERIINT 2RHZET 2
HAEDETH - TH X, ZDHEICIE, Z#LRHICE T 2 Z (LA ZRDTND 2 Licikxs.
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£128 [RAOERICET S HFE

12.1 EBEEXWBRIeH5

BEOMERZ, BBUQMNRERE R, kbbb, BREOAH TR EDMZITHRENS L
ZZHNTVE. LeLRYES, GROETAMEIEAROME ZHARTADS L, RRNRIRED
H3ZePHILNTWS., LR cERRICHAR TP $ R, BRI nsY. @Hr
ANHI 2ROV TIE, (BBX o 12id) #2 8 FH FoBKE v 2 v —Ko iRy, i
WHREIT 3 AR LTHATE S, 22T, AETIHELDHIC, REDAL —HICTOWVWTHD T
BEHLWLESY., 7L, MitoBEIZED, beAt LEROEHNEE X 320120, BESD
RKEZIZFOZ TR TMOHEEERANE 22 2ZE LR L TUIWIT R, ZHUTDO0VTE, 125
Hicli B Z izl X 3.

12.2 {8M@EGE SR OER

KFEHEND ¢ —y % FEAEE e 52, DIRND X5 RIBEIEREGEREE X 5. BEOERCHERIE
B2,

du 10p
dv 10p

ZZT, 0(12.2)/0x —0(12.1) /oy REHET B &,

ac
o =~V V(- p (12.3)

BESNDE. ZD55, CEFHMERE, VIOKERENRY ML (u,0), flRIVFVATA—X i3k
HEEEICBIT 2 0f /oy TH L. HHADOF—-HIBRICL > THEMPRINIMREEZRLTED, H
THIZa Y AV T X—ZDOEEZCER L TW3.

DRt oA B E BRITIERF 72 T AUIrEE 2 1 <

2 X SR TWAHANZ, Chan (2010) ¥ %< DF F 2 MBH XA TV BRI Z F W335 243, 12.4 D
BIRIEIZD 2 CRPAE u, AR v) a2 L, XR=X%RE LTI v Z2HET DT, FATIFRA LR Lo D ETVWAR
W,
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12.3 REDSEDER

ARSI 725 B OER DS, [RITO HP IEHXATVW2 (K12.1). ANcEET 2H5E 0%
I T9RHIRP->TLS. ZLT, 6 AR 10 HOBREIWIFAMNOEHIZES b D2 W». ZHuE, T
D 8RS -V OBREDOEBDTHS.

BEOERIE, ZhzmERTEOR = L HEEE V. T, FEHIICIE 300-850hPa DB AT =
SRR 500-700hPa DRI S 2 MBI BV & E 2 5TV S (Neumann, 1979; Pike, 1985). X
12.212, NCEP OHfi#i 7 — X128 %, 600hPaflid A RT > ¥ L EEDAFEEEEZ R L TW
5. WHETROREGRY2 S, ThAPEARNLRKKOMADEEZ G LTV T 5L, BROERY
MADGHEEH R DITR o TNWDE I b0 5725 5. KEFITRTW2 0T, BEIMEELLX
o Z D LRV, EARMICKEFEERUER 7-9 AICARMMDIER L Tws. 2, 555
PREOWELETERELLZBANIAMNCIAS X5 R a—RERLTVSY,

W ETHRNWZ D, lxDEEIC K > TREBEKRDO AT DZIIREFV. KIFLIIKEEE
RLUTHAIR R — 22DV TDADNTD, GRENE I THRET 20, HE5WVWE, ZOLEDOXR
FEENE S THE0ICE o> T, ERIIKELEDS. £z, ERELLGESCEBICHROELED D
%5 E OREFENIR (12.6 #1) 121%, EROZAIEHICL D eEBEZ N TWS. 7K, I <HMZIK
MEEZ 2, B LT, BROERREYEORICRINTIRES EX TXL.
TRhOL, BIROMEDNHBE L TW3EZ NS, Led->T, HAMEOAROEREEZ %5
ZTE, KEFESREIRREINZKTREI ED LS IR ->TVWEDD, Yy FERBE ZITH
200, L\WIDORREZETEHRA Y M TH 5.

12.4 BEOXE—FER—2FE

RIEICHAEOERIE, KE2IQIREFE IR EENTH 2 Z 2 ico0ThRL. L
L, EZBoOBBROETHIA» SEARESIEH L TAS RN, R EFZ - WA S FEESH
2S5 TWS. X123 ¥ LT, Carr and Elsberry (1990) OMfZesERE5IH L. ZOK
(a)-(d) T, AFERFEOBEOE X235, faMAH L D bRy LT 1.5-2m/s fifR72 1 LFEZ AN T
W5 ZEeZRLTWAS.

COMBELEDDHZ ZICLBHFERLEEZLNTWS. £F, FAUSK L CTHMNZPER &
RAZICOWT, MERAL—KE LTOBR»HBRRTAHLS.

DRIRTZH, TEH 1TAFEICHAZRE 572 1 BIHOSOKDFIIBIEDET WS ¢ 11 AR THS. ZOZehbEZT
b, KK AREZMS72DIZERTEREZ S TH 5. WKL Z ORFILEE U2 AalREMEE S 23, ZhhsB
MERDIFEHRE R o700, TRAD ZEET X5 & L2 HBGEDBIHIMODE D Z e 2 DPFEI TR (EfHEA
7o B DRI . — T, 1181 FEOINZ DR TILEDERN B HE - 7201, BIEDB TS HFEITHD, %7z,
LYHOFEHOEBED HELICR AL ERNZZ L DE->TWBEDT, ZE5IARATH 3 LW alEEIEF ICE .
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12.1: SROHENGERZANICHITLEDD ([/KIEFTER—-—LXR—-;
http://www.jma.go.jp/jma/kishou/know/typhoon/1-4.html).

FIFEDOR (12.3) IZBWT, EAGZ —HREE LTESZDNN— () TRL, ZIr6DRERAEZ
(Y TERITZrIZT S,
¢’

X Vv —p (12.4)

. T, MOADIERRTHD e h D,
u=—0Y/dy (12.5)
v=0vy/0r (12.6)

YRR BTARBERE AT N TE, T Ko TR (124) ERRBEBOAEZ L T2 RO
5.

DAY
ot
T 2T, U~ explilke + ly —wt)) LW FHEERIRES 5 ¥,

= -V V(AY) — B 0x (12.7)

—iw(—k* — Y + iku(—k* — ) + ilv(—k* — 12)0 + Biki = 0 (12.8)

5. Lo T, Bk,

Bk
k? 412

TH2. PR, EAGORMIE v B WVIKREZ X2 &, WG ROMHEER,

w =Tk + 0l — (12.9)
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B B ——
[EFI R oA

12.2: 600 hPaEICHIT BT ART I vILEED 1970-2010 FDOAFIFIGE (NOAA DFR—L
~R—2; http://www.esrl.noaa.gov/psd/cgi-bin/data/composites/plot20thc.v2.pl TEX).
(a)4aB (b)5 A (c)6 H(d)7TH (e)8 B (f)9H (g)10 A (h)11 A (i)12 A

w B
Y _g- 12.10
r YT e (12.10)

2%, ZoZeld, TREBOELL (TRbERE) ZEVWLEE, REnAL—KE LT, g5
RICL o THEDEE, T2OLBMIIETRINLD bFAICADL?D 2L ZEKRLTWS. 727 L, Chan
and Williams (1987) I3 BEDBENTOWTIX, URDIHTHERS Vv 4 THREEDETER S
NRELLLTWVWS.

12.5 BERIIEEZBEET

PR FET T E B R —kicdbichs 5. Zhud, B—RUNCEBENIKHERKERYE, K
FBGBALCERZ 80T &5 L BICL 200, GRDTEEHMOMEEEHOMRLH 2 %
AHNTWS. il OMEERICOWT, EENICHKHZ T2 DIRIEHICEELVWOT FEELIE
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12.3: BROBERED SIERAFRES I SELIBOKE. (a) BEICK 3958 (Abig 20 B
GT, UEIZLT). (b)) ETHARICL D0 (FEEW, ILEN, REE). (c) BENREICK 508
(BWSL, FIEEM, HWF). (d) BIICL S5 (55LV WK, BW I, IEFICHRL VI). (e) 1T
FHIC K355 (FEEW, BIEESW, BES, BRESE, FEE). (f) EmmIcx v 3EHAICE S
S48 (BEMET B, SAEFE N, EHE% A). (a)-(d) IFLEXEE, (o) (f) XEBEATEHDOSAIC
DWW T. Carr and Elsberry (1990) IC& 3.

Sutyrin and Flierl (1994) 72 ¥ 22 MR), EMERLRHERICR o TUE 523, MR 21N OBLR D 56t
HHzilA 5.

BMEMEDOIREMIT (VA VT X=2)1F, AT LD o TREL R >TWL. ZLT,
Z ZRHRBOMHNREDNFE > o 7REEE X 29, MEFDERAHLETH ZHEREE, X12.41C
R XD, BEOH (TR BT 2MEDFEHE] G TRITHIA) DELD S RELRS.
Tbb, MANCEMEDERAELH D, EllEMEOERALH S (ZZTVHRELIE, B
FOMEX L, AN FEZ L o7 D6 DRAETH 5) .

ek Tid, BREOESKEMEMERIC X o T, LMl 2 PaEl @ik U, FE Rl oo

VIS &, BEEFEDOHITEE D IE, FOLMEICRWIETH D, ZOIMITV oA WEDEICK 725
Y, ToiGhE O OB —RIIED, ZZTRZFOMRIZEZ T, B EO@MEZR O/ LTW5.
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HEAE (FLIIFIFEREY) R

ARRHBEE (FRDEEAE L) &= /N
> I
D '¢

-

X RE

X 12.4: BEECSNEEREFEICE|ITERERE - BXEE - #xEE. XEDMmTIE, X8
EASFHOMEEIDHEL<B>TWS.

BlREZHRBAINCEXT 2. ZOMRL LT, MMEEDIERAN S RHOI L TR, #xt
HEOARANHEMICTELZ e Rb. ZOLIRMRITL ST, TWRENZK 12.5 D K 5 Zift
SRERZEZDODHADILE LI AT MR, 2D BT v A4 7TIIMNDRERTICELTEZS L,
m@%%mﬁtﬁﬂﬁi9K%®k&ofbébkﬁb#é.ik,ﬁ¥%?@,%ﬂﬂ§ﬁ%@%
REOMEPRFIE D L2 20T, MMEHIET 22 wckb. Zhd, AR MMEHIET X=X 4
PLTEZLNTVWSEHDTHS. Chan and Williams (1987) 1%, Z DRIROBENINT T 2 F 513,
AR BT, BEIFR AN THE L LTS, 2L, Hx0ERDBEENICONT, 202
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fES A, Wit Tav AU RS X—XDBRE WS 2 Tidil, BEFERTH 2 & 2 2 DHHE
EDORHABREHORIERICE > TET IO EXZRETH B,
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DRESINTVBIED, T BN U THEE L TO A ERR o 7 BRITERWIR & 72 2 B0 b
HINTWE. AETIE, GREFEAZ LD X CBRES & FAICE T 2 70t XD DWW TIEICH
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13.2 RERTFOIVILLIEES

Gray (1968) i, ¥BHI/KIRAY26.5°C U ETH 2 2, BEN56° LI ETHZ 2, SMmBEIHED
o7 BWFIET 5 2L IR EDVBREDFREICDRD B LR TWE. SHTIE, ThoDOFAINT
LHWMD I -oT0RLTSH, BAPRETI2HENDH 2 ZEBHLNTVDEA, s DRENER
DREWIHEETH 2 Z LTI ED Y BRNESS.
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e IYFUYRTAXA—X
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e 500hPa [ & HIFRHE 12 BT 2 4SRN D=
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ZHLICLTHEINZMETH S. Emanuel et al. (2004) TiE, Emanuel (1986) 7 & TRE S N7z
FEATRER R 2 228 e U Tl AIA A,

e 850hPa [T DERE I

e 600hPa [T DT

e 850hPa [fi ¥ 200hPa [fj &

o NTREHEIC BT 2 HXTEE
o BJEDEER RERATRE

DHFEINBIFBERT VI Y LRIRELTWA3.
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BTEZ LWV DI TIERY. BELMAL2»OE THREDHESICE THIET ZMHHANRETH 5.
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NEEMFRDPIRZE I N T WS (Charney and Eliassen, 1964). 2D X A =X 4%, REGOXRER)
MBI ANLF —DIEHICEVBEICBIZIED 7 4 — RN 7 XH =X 0 LTHAINS. Thb
B, FHEMRIC K o THIH XN 2788, SHRE NEIRSEEOEEL 2RI L, 20 X 5 REELH
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SUDEED LI o, BHEICESBRAEMH T2 055D TH 3.
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)2)CISK &\ BRI, BRNC X > TERDPER 2 -DEBINIBETH 3. Ooyama (1969) DEGHS WISHE D X
A=A L% ZHTCISK EMRERD H 205, Z 2 TIRIELZET 278, Lin (2007) IZfEVy, Charney and Eliassen
(1964) HMERE L 7 HEmE 7 L2465 L T CISK & LA,
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ATHY, ¥, BHOBETHO STV SBFRA S BHINZB M2 6 3ZFIhiRnend 2 ens
oD 7o TER (ZDORICET 2 E 02X Smith (1997); Lin (2007)).
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T®H 3. Rotunno and Emanuel (1987) TlZ, » 2EERONEEL (2 2 TIIXARIRIEEEL & TR, &
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BELY D 2 555 B TRELD T RGN S, 20BN Z A LF R RoTE 5
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(5), = (%)/ (%), (©9)
83 KOKICDONTEZ 3.
oM oM
oM = <%)y5x+ (8_y)$5y (C4)

ZIZT, SM=0D%H0dbrT, $hbs, FMHETORMDIEEZS. ZOLE, dy/érldir

RIED LIRD oy DZAL, TRODBRMITICHEIAT 55, (0y/0x)y ICFLL LS.
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b —ac < 0, FEF97Y (C.7)
b2 —ac =0, R AhHY (C.8)
b* —ac > 0, Ay (C.9)

DI I NG D, WA TH 258 3RO —BEMRIEEh 3. ThbE, K (3.3)IcBW
T, GADOBEDPEGZ o NG5G, BYREREEVEZ 60T, 2o, MAMGERXL k255042
7z THEBICB VT, RANEL N 2 5ER 2 HWT, BRI ¢ Z5HH T2 22 25T
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C.3 RNwt)LE#HK
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72U, t=&Thb. 22T, R(C12) EXNy Lo AR mEns. —#kic, ZoHrkE
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DY, BIEIALIZ 2 DODEDPFAET 205, A RBORBEPFEGINTVS. 2o, H1ME, 5
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F(k):/bf(t)K(k,t)dt (C.13)
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ANV TNVERIZE, W OrDOWHEDD 2H, T I TIFEMEMNZ D D AR TREY 125 NEICKR
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