NAEZH FHEE  BEE

Al A RAMS )3 1 1 fe %}M’F il
HEXGRBERZBE

FHEk BEE
ARABARR B LA

=
|<|'
i

(PERBA+NENA+/ABERE dERENA+NENAZHEHER)

3

AptzeF A CSU-RAMS T BEBEE - N T ERBMAFAHRNRERRIPE - &
REUR » fEASOEGRUZEMT (1600 20 B X 1600 20 B » 40 22 LR BE ) S8 oh X o i S 2 i
TER » Sk G0 RO AR - SRR SR =R e AR B BT RBGR  Z INBAE R 5 RS
N 7% B J R B 3 0 e 74 A 8 R AU B2 (Malkus and Riehl, 1960) o BB 3RR 201 fF A 2 155X 19 1
AL BURRMEAET RRAR T, - T 3 A Ooyama(1982) Fff fif Hi 2 ¥ 3 PR 5 I Bt (deterministic stage)

18 1 93 5 A [ B BROR B R S R BT VR AR E - AU RIS AR S R AT R
{EERTB AR - RMEI R AR EARFR ST ET AL T B - MANRRVERRERS
JBRERARPLES > BETWEE > HISREAMESFRNZEE TEREEF - EMP
AR - 22 2 B R BOGIR BRI B AS REUT - B RN B e A i L a2 R (AT A AS
BREE PR Rak CHERE) - ERAMAEEREERGHR HERNP K
HE B AR R - RAMBAE EREE H FAe = 5 Roa Rtk - HHEEE -
RE - T EREE {EAERS REUT - e YA EGH s o DR R - BIE AR B o
LB SR RAMS - JR] & B 32 SR} O RE AT 38 B s ok -

Argedr o gl B RSP E N RHED 6 R BWMERARZRE - SR Hack
and Schubert(1986) .2 #5 R IEH MM - thét - MG BEIREK T AR H] - 52 Arnold(1977) Z 328 53
A7 B Willoughby(1979) & {8250 s T SR AT BSAE AL ¢ RIZEBUIRBMFMIS b At 2 800
BB RN E s B RERTL TUEBRER ¢ R SO T vhE B 2 H 0 (S
BEHSHER) » SRKEDOMERBRCRBAREAEY)  AREZREHRREHERRR -

BRgEE « A EERR - BIERE

93



94 RREE BT =W

|

_\'H‘I‘J'

BWRERBRAABENIRANRRAR K — ZAEPESSEEHREAB LKL EER
EREBAERINERS » £S5 M BEEZ2RBRRBPREV IR BRIBH - —RWE »
BRECPEHNEREHEEARE  MBECHRERKERERNAKESBERE > Wik
B RIENRNBRRABIEERFEESRIEE - FHENBEHS IR SRS L RERER
MKEER » FEREREBZEYFTE S KNTE 2B ( Riehl and Malkus, 1961 ; Yanai, 1961a
+ b) o Charney and Eliassen(1964) #1 Ooyama(1964) 21 " 3 48 € 1 (Conditional
Instability of the Second Kind, CISK) Hi » XBRFRIENBRUA B KX/ RERERNEE
B B/IWBEERNEREUERBRZATEE > RANRERERMESRARERR @ LK
AREXRBRFBAFRZREEEREMFNERKRES  BINGARK - E— SRR KERER
TR BB R ERERE - RERTRERRE -

Ooyama(1982) i — i &I - MR CISK IR H 3 R R R RIER iR Bt b
BN MEBRERENESGRBERE —BEZE SRR - MELREYRORE
BEER - AP AEHEERENOENREER /D - 7 &R L3558 4 &% (Rossby Radius
of Deformation) R X - HiFAE T HEME RSB ERASE - INAMRRE - AR RBES
FRGLMEE M - (SRR AR TR LSRR RED - iR RE Z W
BB RESREEERY  WRIMABCRES  AMNBRANEAMERERE » B CISK

BE R HIEE - Hack and Schubert(1986) & Fi| F #8 d# i1 2 Eliassen Z8 i 8 =, (balanced model) »
BB MBS EEY RERR TR BREUR - FEEEURTERE IR - INBABRIFFE R
o MEERKIBEMNE - £ LMOWART - REEEAKENRREME  SEEERNSR
BB » B BB E I KRR MR - Emanuel(1991) BIFEFE B BT RL - 15 5 20 86 AL 55
Carnot i < RE B IEIRBE] - ISR MR L RESE R AR 2 1% -

RBWERNE - WS EEHSREAE &0 (Joint Typhoon Warning Center 1 JTWC) K8
FRBARSEHET  SHERTRETY  NE—EREERE (RKEHEZEZ0/s ) HHE
ERERSBHEHEERT  EHEOMEURREESSBS B AT RERITER (
TS » JARFL7~33m/s) - HEER  HRHHEEIRAWTARCEEERS - BOUS
FIERIBR AT > Kt Lee(1989) i 2 EHB B AW R 2R  Ooyama(1982) JR@ 5 + CISK
HEam R EFBEEATRIER[ R RFOFEEEE - AT RV RE —ERERE
B EE MEZ RIS R 2 B FF K (40 Gray,1981 F1McBridge, 1981 firift) - Love(1985)
» Lee(1986) » Lee et al.(1989) » Bosart and Bartlo(1991) » Davidson et al.(1990) » Zehr(1991) 2
BRIV R ESMERNPRER R BERERE - R - EXREEHCBERESHT (4Lee,1986
Frig it 2 (8 B 238K L » Trade wind surge ) » ZBAHHEEHE (TR BREAFREBE (EEE
FREEHBCEE)  DRE-SVR S ARBERNENNECARS  KTHEIWAEE FEE
{ERBRE R T -

B VIR £ R A BV R 2 B ¥ - Malkus and Riehl (1960) @454 - I HE I AHE (L 1R
(0c) F3350K » RUIAR by 4 50 a8 42 0 2th SR T e » S SS9 ) 3 1000hPa 5 ftufMIE— 4510
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C E SR BB R (LlhPaoR) HFER—25 A6 (LIKFRR) © Bl » SRERERIET O
ZUE SRR TR - DABERET OERORE - LIEE R B 950hPa 551 - M FHE A7 17 2
SIRE3T0K 5 FHR900hPa » QIE A JE 30K » EEHPIBMAIE - R - HRRBEER - MRK
T THESBERRECBIEE Bt BEARZEREPRAFRECHRDEHREE
A BRI ERET  RRREEERATREERTRBARERGHER - BAFEEERR
EREWHE AR -

Arnold(1977) #I|f§ DMSP (Defense Meteorological Satellite Program ) = AT #5 2 & HETH
B AERBUR - VIERERR - YIEHEHRBINCEEROESE MEELREZREERAHRK
B ASEEEESE A » S S BN ( Tropical Upper Tropospheric Trough » TUTT
) BBFIHBRTREESELETENE » REY KRR GBS Lopez(1973) JRE 12
HHEE B ¥k -

fre bt —EREEEBHEMFMEENRERET @ BREERRREH BT ELKE 2
—EHEZHFEWHREE Bl » AX3F]H RAMS ( The Regional Atmospheric Modeling System
» Tremback et al.,1987 ; Tripoli et al.,1982 ) HIFBE X S EH N EMBA/ERAWNKE » HFEHRE
AR T R ERERCER  WETINEVE RS R RTE B S R W 68 (R 8 0 B H b Fe i
SABE L - 7l W REER P RRIR BTN - SREERENEE - R
RS —SUBE AR » &5 Arnold(1977) BB » KO TRABREBR (fOo
Chn#ED o EirinAREREPEEL  HESRRERERREEC YRR RBEEELE  H
HRRALRESRCERE  ITHAEMBEBEEER CLBMEEE—F CRE - A
N B SN R B A R A O A AR RAMS > SRPAREERFTBE o W4h - AR R B ERERET
BT - AT BB R  BINHREGR W RS -

=~ RAMS 2 RE T M BB AL S

RAMS (EBAREARH) BHERBER LML KB ( Colorado State University ) §2:K
FBEBEAR EWIed 0 ( Atmospheric Simulation Testing and Research, ASTeR, Inc. ) FriF7e S
B —ZThieMEERN - HYESBIC A EESERAEHEESENREY  HHRPRER
MR EEREREEEE T3S E (Tripoli et al, 1989a + b ; Cotton et al.,1982)

RAMS T EHJE#g /17 # Z 1 K (Tripoli and Cotton, 1982) LA K Wi & ## 1 = #5 h R B
(Tremback et al.,1987 2 Mahrer and Pielke ,1977) 8 &K « = FERH OIS © (1) KEBER
C(Q)FHAONMES - TEHRERRERNRKSES  REEABLS KIS Q)RR R
SWEH-TENENBSREABI RS BEBROEERNTRE - A RAMSER FR &
B BEREATEZRTEREGE  WEATREFESFIAENCEERERRR SRR
7% MEARRE TR KA - BERA/D - SRR - BrES - FA EE®RE (BZRP7
BBENEREER) - AXFERCRAMSE 2chR » HW RAMS 2 SR A 0] (IR THEE



96 RERE BIAZHER

82 B Ll JRAAER SCRI/E (1994) » fERLEIE R MGG - |ENZ28LE @ HRAXRE
AINBER - T EEWNAER  FrERBRACRE S KEBE -

(—) RAMS 2 HI S5 2 M2 ML

#R3$8 Tripoli and Cotton(1982) » {F —RW AV ¥ 2 D HEES ©
Alz,y,2,t) = Az, y,2,t) + A" (2,9, 2,1) (1)

Hep F— ) ARBEREX TR CREEERES . 17, AREGREFIENRZ - BER
RAIRIT BB E - FEHETHEE-THRE

A(z,y,2,t) = Ao(2) + A (2,9, 2,1) (2)

TR0 RRAKFEHGZB2ERE (WAXHRACE-REGNHE) -
BRI ENRZE - HEAD BB GNER -

=1 =)

FEERERR L BAEMPRE - RAMSHER " sigmaz , (o8, y", 2", ") BERHK  HHE
£ (2,9, 2, 1) AR T EIRINT ¢
=z
v =y 3)
2 =H(z— z5)/(H — z,)
" =1t

Hep HRERBEXENEE » 2 = 2(2,y) ARWPEE - MEAR " sigmaz ; EEHIHEE S
(u,v,w) I B AR BB

U =1u
* v
z 0z
* = Z 1 4
w H—'zs{w+(H )’u’]axj] ( )
HEBRRER 5 s
o~ ot
o oz 9 )
= = Q;; 5
(9231; (9(131; (923; aJaI; ( )
oz* dy* oz* 10 0z"
. 011012013 dz Jz Oz Jx
Lo T o gy o 0
ij = (9231; - 21U22023 - ay 8y ay ay
310232033 dx* ay* dz* 00 82"
dz 0z 0z 0z
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RAMS Z BT TR < 8 B8 54 0, (ice-liquid water potential temperature) » rr (total
water mixing ratio) » 7. (rain water mixing ratio) » »; (ice crystal mixing ratio) ], (graupel

mixing ratio) - 5@ METH$H LA exner function (v) RKEH » 1 EF S ¢

P
™= Cp(_)
00

R &

’ (6)

K C, REERZERLLE > Po F21000hPa » REGZRABEH - EEAXFEENAKE
B FLUEERBRBNBYFO (MR) X MEEAIH 425 (Poisson’s equation) 5 HM 4 -

(1) TR AR

RAMS PR RHERHEXR

Gat* Po; + p000ain% = g(% + 1.61r, — r7)6i3 + €45k f3
(Ui, — wor) + ADV (pou;) + poTU RB(u;) (7)
Hé;3 » £ Kronecker delta function
b3 =1 B 1=3
63 =0 Hi#3 (8)
Eijk EHE ¢
0 Eij kAWML BRI
k= 1 EL kBEYES (Me123,€231,6312 F) (9)
-1 Bk BAPEY] (e, €321, €132 %)
u, EFEE
v Ei=l1
w,=v EHi=2 (10)
w  Hi=3

BREPEE T KR - WBARKORBHIE - AXFRERZ() R EREUEZEHRBKRSN
B EERCESFREUE - HPEBRAZETE(L61 7, — 1) » ADV RTURB 5 RIAET
UL TE B Rl S o

#Ei#8 Klemp and Wilhelmson (1978a) B2 3% » exner function & HETTEE

ar’ Rry O on'  C?
ot*  C,pobo Oz (@52 p080u;) ot*  pg (pofou;) (11)

HPC REBERR  CRBHE -



98 AR B =HE R
il RAMS iR i R B H /T AT -

a%ﬂoou = ADV (pobi) + poTURB(8:1) + poS(8:1) (12)
Hrp S %0, IR (source) BREE (sink) - FIFEIGE KB MARES S » 0. (HERHESTE s BHiL ST A
Rk Wb RAPESRIEBRINE - ER B /KEMIEZEHEA T » 04 FIER0 -

(M) Z(12) XENR - R - FRAWHRTAERNEG S EHE  ARRYEHHE

u,v,w,exner function =’ B {i; {88 -
(2) TRIESHE (ADV)

ERFGEETREETFRE £ —BILRBBAZTRETHHEOT ¢

8
ADV (poA) = ~u;5—(ajnpoA) (13)

ARG AR T ET AR BB SR AR - B RRE L EREE A
RZAV L - HFREANPIFRMELEFANRE > SR TTRES A2 » RIS
4T B R B R M AR - 143 47 R (Saltzman, 1970) » BB ARMTEGMR EEARE
B R o (B8 DU R i R A SR IERE (1330) » FTAEMEAT I B R 2 B MM P BE A /N
HIRE TR ERRT/ IR X AcWEE  RGEEBERE - BHFENBENE B
SBIFR MR RENER e E S RA T EEE N EYE  EEERERHESTRE B
HREELFEERC HBEET SN B ENKIERETRE -

BRIMEEARBERRBERR - B TREGER (fux) B XFRR

03]
(poAa;nu;) + A—(ajnpou;) (14)

7]
ADV (pod) = e Oz*

FRPEBEAE - EAERERERE  BoESHEERERE - £ WERLBHAR
anelastic balancef » (14) X EE

ADV (poA) = -2

Far (PoAwnL;) (15)

ik FEERKFBEERARERKERER  EREENESBA  FE - F (L
T) BAGHHEER (BEBARAERRE) » ARABERTHRT - EA=ul LlEsH
BRARER BT YBERTHE -

(3) BL A 2 81t (TURB) R
RAMS 2c i 2 1t 7 T 8 52 B O LV 2 BB L. HE 06 T 5 3848 > — B K 5030 (K-theory) » 53— 5

Deardorff(1980) TKE #7 & » {HE TKE 75 ¥ & — RES A N B 18 §i 0 1848 (large eddy simulation) »
HIR BB P A BT 2 W BRI T ORI Z WU AR o R A (S RO K A A R B R
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HREBREMAENBEERE  HRBEARRARGTPVARZECERKER  MKERBARBER
T8 (DL Richardson number F& 2 ) -

RAMSHpr i R —FE ~ VUBS BB ER 20 SRR E LRERA S BE H RS
BT S ERAS SEAER  RA HEKEHEAEMERCRE  §EBUERXE
RAEGHMMR - ARPH - HHESENBERE #EHEBOH (diffusion term) B K i — g
BN E)  MEBEPNRZRREATBEL LR AR 2B R E - Btz st > FIF R
(filtering) R ] VRBR MRV B SEIEEE » B ABREMA R - RAMS 2c iR AT W MRS A 5
VY B 18 % ¥4 (fourth order filter) » J8 7 & 84 {8 3% £ 5 {8 0.0025 -

(4) HittmE2 1L

RAMS th i & HnEBEN 28 - b E 2R - BE2 Bt - BH2B{LEBY
CHEBEE.F - BAXTRIRMAERE AR R - IMAFERLEE B EFEXNRE
fER - B DAL 5t 22 {8 8 S St /i 22 {1 (Manton and Cotton,1977) - RIERUHREN - &S
BERAMET TS - WER T E e R AIBUR (#7-1.1°C /day » McBride,1981) » g $8E B
FHMEMES  \BHBBCFTDEAGCERESS - FAAK ARG EHN 280 - B
BREGDZEACPEXRMSBEPUAFGER - Bt JUABEERMAN BRI - BFE
BHE > AR BIRAME - IREERE A MAE) R MR RREN H AR ELB RN
©REREER - MERAME P IBERRERERLRBEIMAERE - SRR K
TRIE RS R BHS R E aT 5w -

(D) 5N - BRGNS

AHFEH P A E N B FE F R RN 508 B E) - P T 2B LM KRB IR » BEBAX
#iF 7 ( Charney and Eliassen,1964 ; Ooyama,1964 - 1969 ; Kurihara and Tuleya,1981 ; Schubert
and Hack,1982 ; Emanuel,1989) Hi R EIE » B P AE R BS AR 9% - BIBRA—E
P ERTE - RAERARGESNERE - HnEDRELSHENTHRRNE TR L~
3K ML HPHRBBRENE R 2 —BENRE  HEHESL~3XEBHEHAFTHRERZ
PRt PR BB E R ERE - WHRH R RET R ENRBNEY - BELZ  MABER
THWYIEES - HEA AR RARNRR - SMEETHEK - Bl - AW EHE L KRE
BEREENGA . AR RS RAAE D > INARBHRHDENACARER - BEE
MEFRARRBFEZMBIRE  ZFERARPARE AR RFORBE  SUEEHEAT
I o A B R S AR FES S A 8 R O U -

BAPHBAREHR BT YRR ARRREZ  HBE - BEREA L (SHAEHIRE) W
F—Am (ARHE B Lee, 1989) | IPRBEEL R B RABRAZARER - Wt > HHFABR—
hATF TR » b Lee(1989) X FMERE - Bl - HFEREREZEH NREER
HRBEAETRE - EARANBILBET KT Z0HES -
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R— PEJBIH KRR AR B2 i (17 B Lee,1989) -

Height |Temperature (Mixing Ratio Height |Temperature [Mixing Ratio
°c K o
w | © | g w | O | g

50mb 20680 -62.7 0 350mb 9585 -22.4 0.7(36)
60mb 19566 -66.7 0 400mb 7587 -15.7 1.1040)
70mb 18643 -70.9 0 500mb 5869 -5.4 2.5(49)
80mb 17861 -75.3 0 600mb 4414 2.8 4.2(55)
100mb 16583 -79.2 0 700mb 3148 9.9 6.3(58)
- 125mb 15307 -75.2 0 750mb 2570 12.9 7.8(63)
150mb 14230 -67.9 0 800mb 2025 15.5 9.6(69)
175mb’ 13287 -60.5 0 850mb 1507 18.0 11.5(74)
200mb 12441 -53.4 0 900mb 1014 20.7 13.6(78)
250mb 10964 -41.0 0.1(32) 950mb 540 23.6 16.1(82)
300mb 9696 -30.7 0.3(33) 1000mb 88 26.7 18.3(80)
surface | 1013.1mb 30.1 19.0(83)

BB R BRIRAE KT M E 600 A BET; - ERETERIOAE  BEEANSRI2E > M
RS 41 x 41 x 12 - BRI E K Arakawa-C R I T E - BRI £k time splitting 75
Ao BB ENREBHBRRENE  FERBENEE (At) @ HEEHARERGAL > K

- IFERERT 3 E A,  R6E AR AT T DAB R (explicit) FHHL - A IRARER AR 80

WEERLOHW - aifrt - X2 TERLMHES2BLRH @ LERRFERAHERE—F
R FETHESS N7 & Rayleigh friction 2 W W& 5 {81588 57 15 A BA 80X 88 5 38 SR 488 14 (Klemp and
Wilhelmson, 1978) » g & L uft {38 57 Fr 6 I B9 4 G2 380 7% 30 m/sec

185 PR CE 2 N #4 8% A Hack and Schubert (1986) i i 2 2454 > Bl

%(r, 2) = aQu(z)e” )" (16)
HphQi(z)REMEC BEH S > EOUP Yanai et al. (1973) E 3519 Q1 (Apparent heat source) »
pBEERRURER R
Q1(p) = Qsin(ro)e™*’ (17)
Hp
o=P_PT (18)
DB —Ppr

pe R K Z FRE{E 1013.1hPa (2=0) - pr SRR IH B {E 50hPa (2=20.68km) - It HINMAR
PR BEFHEQT) XFR o T REFGAMBFEINE - (16) X - a2 RESIF RS
B WK T EIMBAER Q1(Z) - %,

2 r
a = (22— () (19)

~oflre™ 5 ar o

R IRPER > n ko BRBEEIMIZE -



(°C/day)

NTHUE=H RS i [ 101

%’%Q = 8.47°C /day ,a =0.554, 79 =157km, r; =270km » [ (17) F (19) AT &0 » W HNEAE 7E
r=0 (.0, ) B &5 B 500hPa (z=5869m) A5 i K NI (920°C /day) & BLHIBAYR 5 48 BRSE & B K
ZHIE - TR EBEERREE - AXHRAZEREBRRINEZKE R EH S AB0E 1
i (ZEZEBEMBEEMER) - R CISKERBE > REMEERTIERENPERCIE
FRESR AR O S BV PSRRI Qe iy SR A THB QETEENE - B
R BVRARE$E 2 3 41 (Control run) B4 » H Q=8.47°C /day » a=0.554 » ro=350km :» r;=585km
BEET D @R IMBRRYILZ 6.96°C /day B0 > 24/NEF£520.19°C /day » 48/]NBF
£533.33°C /day » BET2/NBFRIFS51.56°C /day ¢ HINBRZHBERHBEANMBSEL » MAE
Ik 9 {E T S (¥R A Schubert and Hack,1982 2 &¥l) - £ZE < » HINBATEAK T J5 M E LS 1T
A BETRBPREHEAAHR  BRAMBRE AN EE - NERAEHETKQ, o, 1,

To L ©
0.2 T T T 39.3 T T T AL W ns Ban e S S AR Eh R A
.2 - 5.3 _ nae [y
19. - —160
32,2 - 31,4 - '
e b —200
8.2 - - 27.5 | -
6.9 —{300
FZR E 2386 | -
—_ 10 | oo E
0. |- 4@ - =
o N
= me.e F =0 54
O
101 ~ 157 | -1 2
5.0 — 600
121 | - "8 - =
» |} {100
s — 7.9 | - a0 b —850
4.0 = 3.9 = 2.8 950
2.0 1 2.2 1 | | 1.8 ! 1 I I I 1 1 1 1 10130
-g09.0 -400.9 2.9 4¢0.9 800.9 -BE2.0 -402.0 0.8 400.9 8090.9 o /
C/da
x(km) x(km) ( )

B 1 (&) MER () BRI K 4346 B i 5 2 Lol () -

(=) ®WEREEE

BTSSR RERES  BREEEAK2HEEEH( { -plane - FE10° N) - Wi
w17 E (19X > REAZETRNMHADM - AWFED  HEHEAEER  SRAEHE
BLRT =R EEENHEE - SERINARB ARG WT :

(a) B—ZA4H > A HNZAR BEFE 500hPa -
(b) BIRFAWE - mAIMBFETES00Pa -

(c) 1 b [F » HAFKFIME b £rh (FH2EMEE - HEN “HD” BEHENRERDdT
SR CoAmT o JEfENER RIS fHEE) -



102 RREEHE B S HEE
(d & EEFKESAE b ' (RG22 EMEE) -

& > {E& KN %A BE A7 75 400hPa

[+ (B RN FA R B AL 52 600hPa. -

[E - {8 f -plane FREEBER S N -

e

) fib
(e) 1 b
(f) f1 b
) fib

(g

(h) 0 b [\ - (B HEARE TR -

Ma -~ bEE (H 1) T HEE - RENRRBFEH PR MR B RISR EER
LeEgEb ~ ¢~ dEER(2M) TR MBK T M HBRERROTE  Bb e IHBR(HE3IE
) Z BRI E S P RENRE  EBb - g(F4E) ZHETTMAERR { -plane(10
NRST N)THEESR  HaEgERERRMESBNIFTET  FENBEHRBENERN
REBEBEBRNTET  BEHREHThER  GREEDE2HERRELEHGEERENTY
b ~ h(BSH) W2 EEE DB I PR HER -

LA EE BBREFEKBEBLTRZQ, o, r, 1o WIETTE - HENFEMKBNR R - &
TR FIE BRI MR A EFFE BB EIMBREESE  DFIR b -

£ OLEBRBHAEANG « o roHrn 2IE (KM HER S EINREEHE)

wEs |0 (C/day) a 7, (ko) . (e
a 8.470 (.554 157 270
b 8.470 (.554 350 585
c 8.470 0.554 250 741
d 8.470 0.554 450 414
e 13.800 1.810 350 585
f 4.857 -0.554 350 585
g 8.470 0.554 350 585
h 8.470 0.554 350 585

= ERER SRR
(1) BE—REBERBFZEEHER (KERamb)

B 2 /A FIRE SRR EAERARED LcHEItAERSEE - RENEE > BHERER
5 FrdbE > ESSwE - RS HE T Rr i vIm S oM (G BhAEPRERR
LA WRRE - EstHRlEDS > ISRER) - KEPERFENRH (KE) B’
mEEEEIER S (RERX) B - SREF > BE-REEAT  YIREAE B IMERIRE
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96 /] IRs £ 5% A ) 1) J 33 {88 32 14 /sec( S0 5) » B A ) LS 4 R B SR 38 5 A R T SR RO A
R B - BUR B FIT 8 I R A e 8 0 A 3 38 P B — BRI | T 2 0 B KU Te) L 0 AR
53 48 /N ELE 14m /sec (FIB —BAYRTE 2 96 /N2 B ARG AHIE] ) » 1 A8 43 96 /N £ A JaL i 538
36m/sec o

-

600.0  400.0 -200.0 0. 200.0  400.0 600.0 ~00(;.0 -400.0 -200.0 0.0 20,0.0 400.0 G('I0.0
x (km) x (km)
B2 B (EEae, ) IBIREE (BB D, ) INE » AT BB
i o0z m AL B (m/s, AR YT M RS ) T E — H A2 E R - 5o KR
3R ES 48 /NRF (B ), 72 /N (H ) FI96/NEF () -
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3 h SR A B — BRMGEE R T - AR ORERBRT LA BRI L R
F 96 /NFFA] T [ E ) 840hPa ; HERM AN BREM S > BIRAFRBRE - BFEARRESHE » H
AH L RBIE42 ~ 60/ N R H A SEABHY - LREBEAERTWALURRAZ
B8 SR ATE AR - (LI RE RS ISR ~ R - T - IR AN EEETRAIBRHRZ
EPELLE > W BUERAREER -

|040A‘~1.r74r11111}| Rl O N B TT T T T T Y
H | )

1020 - 7

T ————— A/b —’
1000 _JI
|
980 - -
960 l i)
|
9 - \ 4 =
| = .
920 \
. .
%00 - \*
o
880 I K 3.9
. »
860 s -
" - / -
840 [ n e
e k- Pz -

Surface Pressure(hPa)

Max Tangential Wind(m/s)

820 T ve b e 4
Ve
800 v, e e,
Time (hrs) Time(hrs)
B3 4% iR U R 4 dth o PO SR K SR BE (hPa, /2 ) R e K W) 1A B (m /s, 5 ) 2 By
FIFFSIE - a BB B b BBRREIE -

RYEBMET S » A2 LRSS () BB RN AR - S E B A S R
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ABSTRACT

This paper discussed the influence of different heating distribution on model vortex development
based on the numerical simulations using CSU-RAMS. Results showed that no eye formed in a
simulation with single heating forcing (maximized at the center) simulation under current model
structure (1600 km X 1600 km, 40 km grid spacing). The model vortex formed an eye structure
in the simulation with ring-type heating. The model vortex experienced faster development rate
- and the heating efficiency was higher especially after the formation of eye, for the simulation with
ring-type heating. This result confirmed the importance of eye formation on the later development
of model vortex (Malkus and Riehl, 1960). Current model simulations also supported that the model
vortex entered the deterministic stage (as defined by Ooyama, 1982) after eye formation.

Results of the ring-type heating simulation with different radial heating distribution showed
that a radially-concentrated heating was favorable to the formation of eye. However, the later
development of model motex did not show much difference among different model simulations. The
model eye formed as a result of subsidence warming due to upper level convergence. Results of
the ring-type heating simulation with different vertical heating profile showed that model vortex
eye formed faster when the maximun heating was placed at a higher level. It has to be noted that
the maximun warm core ccurred at a higher level if the maximum heating was higher. However,
after the eye formation, the model vortex with maximun heating at lower level experienced a faster
spin-up in cyclonic circulation. The results also showed that the model vortex spun up faster if the
model was placed at a higher latitude. In other words, RAMS can simulate reasonably the coriolis
accleration although it was designed for small scale simulation.

Current model simulation showed that the development of model vortex was very sensitive to
the type and distribution of heating as that of Hack and Schubert(1986). The eye formation process
revealed in this study agreed to that proposed by Arnold (1977) and Willoughby (1979). In the
ring-type heating simulation, the radial heating distribution and zero heating at the center were
important factors in producing the subsidence at the center. The vertical distribution of the sinking
motion was related closely to the central surface pressure tendency and the timing of eye formation.

Key words :Model vortex development, Numerical simulation.



