Fl11¥ B4 #‘\‘ % E’L % ¥ ﬁ Vol. 11, No. 4
19954 11 B JOURNAL OF TROPICAL METEOROLOGY Nov., 1995

— M HRX KREAMERXEIR T

B R RS
AXE®  &KAH

(MEKEAIHER, R, 210008)

72 =

ERKEEFHY o RELTRARGFTERARANER L BY . ZRT - ARERH L
B RHRERNENERRER FERER Wayne XK E SR ELB W, B 5
MM4 X E — A RRERGOEBRAFURSZTTERR, ERAMPREHIHFTTR
E. GREN PHRABSBRFRARIRXSKELNATIRE, FERSHESHTRER
SERMBEXRRZYEFEL 0. 74 IMML T B EHHFRARMEG L, —ERAEHY LYR
FMBRERYER  BRSENE BERRE IR RCHEEFE. RGN TR, AR EE
AMREERD. ERKOTRL ARNERAMTENTRERT MM4GERM HEER
R AFMERARRMGEKES TREAEE.

x@&i7 #MX Wit KR WK

1 3 7

ARRERPREARRE HF ERERLT FEPERK. RAEFE 1975—
1976 FRYTEHAL N -0 BELIRRFH T BB, I 7E 1979— 1980 £[8], ¥ %
BANEESHFELIRERTINER AHNRUREZNTR#BRAE TYELIRS
Bk, ERAYEIBRH REBERIBMEARIZESHELXYERF, AT E
BB —-FEE.

BEABH ZHNATERRKLFRARIAROT R, FHRE B RE RE
REABHEE EENMERESKERZRH ARSI, REMFRI/AERYE, ZE
AXERLTBHREF R LEFRFNER . CREREZNTRE BFUSMIKE
URFEBHERFSEIMNESHAIMERET SER, “CE"MNEEREBREFE
RYEARFAFERGHTHRARET TS UK. BIzEANEE—P St

TEZH.
EESROEERREAMNEM L BT — 40 R R85 [ %0 5 4 5E SE

D 1894 —09 — 15 (B HG,1994 — 12 — 30 e PIERKAS, &L F 85—906— 04 KEURMAYTE,
C At FEASRLRBLEERLHHFRIRTE, LK. 100081,



4 BAREZ P AREHEARSHINBRITRBREEILD 343

BEXETFEA—NMPERABTHTHURTREENTRERD , A LB e
KX BREE I 15 & Z A TEH .

BRI B EIMET A AN S EITEMRE, JE R A Pielkel B 845, KBA 4 2. (DM
XBEEANBIBELE. ORI ELEEBUERLASHE AN ERIL R
B, OHEHEIAMHERXARERE UEREXLEEYBEMTELER. (DOBR
BRSERUAEBRBELHERMALE., HP, QDR ESHABRLSHUHEIFRE. HTi¥
=AM HEER B MM RS R SRR R AN A F A M EIIE R #TH
BREFARN. BRAIFHEIFRNFEFBFEN . EREFERTEFE. ST ®
URXMFEFBHFTFNELSEFENER RS AANERI FBE  REALMM
RELERRUELFR[ALBBELFTAL AR . MEFEARM E R B RR&ER
RROEEEREERMNE PLAXHARY FERERAUEERAF RN RYTIEYELR LY
e, Hit, EREMNBEXARAER L, FH ECMWF LER¥E, R & K Wayne
MEHRSELGRELIBAG, BEXEPREER MMA XX E— MM T REREM L
BURATES . MAREXE BRI HKEARNBERET T HRRE.

2 FUEBHREL »=0,0=0
2.1 ARERBHEEHRL AR M
BR KRS AR R R oo .

BHREXF, KKERXPH S B, E o=
400nPa LA EFF » IR R, KIS ATE,
F R JEE K 200rPa; 1 400kPs & (p, —
50hPa) Z 8], Rl o AR R, LRI AT
B,0e EXH

_ (p— 400

EFp AMESE: A (p—500Pa) E p,,

@D

WX o BIFR,EXH Bl MAMBEEEH
(g — 2. + 50 B4 Ap=>50nPa, yit R R,
TR0 2 7= 400hPa 37 5 & R E KRS LE.
iZE lj‘] Z—\-ﬁtu ﬁ@?ﬁ 912_‘E‘ﬁ %{k Fig. 1 Schematic illustration of vertical

structure of the model.

RBRE,JEE R 500Pa, HiL, R KK
AR, BAMEESEHME LFIR.

AT R RBE-KEK- A ERAERLE, SR P E K E U T+ %
REFRANPARE REAE MAXREFEAKBTEEERS EREMNEE 5O
HEEMEEMNTRABUERBRE BEMHEAR, ARBRERRKENEE. L
BOKBRUZBRNERPHESKE. BEEERFBRE KRG LM, BIRERKINH
HERL XX ERER, BRR—FHNEMU.

EoBIRRF . BAFTRATERMTER



344 oW K &2 ¥ 11%

2 —— D) + fv+ POF, + F. + R,() (3)
2 —— D) — fu+ PGF, + F. + B(») 0
ar _ _ BoT , &

= DD+ T R RT) (5)
%§=—D<q) —C+E4F, + B(Q) (6)
ap. .y - .l

B —— V- pi i — 20507 + ¥ — pioy) %0,
I _ p- RT

20— (opr + 400) (8)

HF DO TFRERNESE T, IER
D(A)=V’-VA+U'3—‘: (9)
HPFATH UV TR ¢, BRI MHERENBETR, HERXN

27, [plo — o0 (A — 40V
R,(4) =— Py (1o

p=p—450 B o BIRZMSERE POF RRERENRE,.CH EQRBREEZNE
REFSIEMBESE ¢ TAE FARAT BR . BFKFREEYT . FBEUEKRER
R SRS B ENAREER, TEBKHEN REBHUREZEREERES.
FMRHEYFSREELERY.

PEREM o AMETHFBATHR Q) — (OB H, X6, 7E p BIFETNE »
=0 p’=1;% os BIREPF, N o=00.p" =20 YUK p.=p.—Aps.,

THEEFEENT S RENFR L EFHREMBRABURMBREBENITEL
RN EEBHENTIEESEH

Moyo _ . .
pC. 7Z = b, k. a1y

EE_LITRESH
€. @at—’z2 = ke (12)

e b HE LB RGER, p.C 2" M HIRA L REE LA B LA BB A B8 £
BEE . BET 2 ARRGER, T REER Z. N LREFHTHRE,Z° +2, HLH

FTREESMATUEIMERE.
THEFBENTRTERS
. - (Zsg + Zp)
p%—l = ;.: (13)

© 1995-2003 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



4 AXES M HREHREARBRAIARTRFARERER 345

dw, pK(W’z — Wy
pWe KWy — W) (14

dé %(z.‘ 2.7,
HEH, 20 Z AR EERE. W V. SR ASKER . AT BE ALK
KEKECIEKEE), K A3EMIKOABER,PH ESFIHEKBEMELEE, K4
REEBH. PHRSEATREE F HHREBEBEARSEATRALE . -RE T

S

E = p.Co|V.|[q.(T)) — ¢.]W. (15)
W, =W, + %(P — B2, /0K (16)

B, RAKBABRREE,V. RRE, YHME DT Im/s BEE Im/s, B 1L # R T 5%
% WHME KT 5m/s B Sm/s, @I BEL. ENYEKRHRAERRERE. & £
iR AR

WiH R R P A MM S TIE N R . %7 R Perkey Fl Kreitzberg™1F 1976
R, EEATHATT:

(DEXZHMNARTEE ERER - WERERERAKRERA 2 SRR
BREIBIA 2 MIACEH BT, T RER

&y =W Z LWl 2 an

e B RRITERN R, HIAR U= DIREa R sk RS, (Z) AER

BRI, 2 Ayl P A — e A L PO R R

(ONERYEEM DR Z TEMEL, EIEXHAMLZS LEMBF SN 0. K

3
B I B HRT=DBERAEAAMESFS N AIRBRZEEGESED.

OXTERZFEFEAHUNARNXPHEEFREERN AR FERSER
ZHEFE. AOHEHROAFEBEET S AERTFR ATHEHENBEREW, ETH
EE#HITRTE. A S ATRLXN

u?.j= (1 — 4wy + sQuiger + i1 + tigry + wimr ) 19
s HERARECY 0125, H P AR EMA 8 ECMWF iR JORHHH, B SN E BUR EH 5L
LN HECE 6:48 24 /MEHRE K, FERS B AL EEE.

BA RIS :105—135°E,10—40°N, JKFAEEER 0. 5°X 0. 5°, F A LMIB R A FH
VIEG R YEE, THRE 4 R A R R B B F R R A 3 /DI ERRL/E & 2 /et
i XA HEAT BT EI K 2 4.

BMAPRNERTRKEARHHAFIRURBEFTIIERHNAER, KK
WA RN ARBESLEURASHERRERN“EAR M AESHE TERHER.

(18



346 oW R 2 ¥ # 11 %

RFEEERES AR KEES HEEEARSATRATRERSETZE. #E
MARNERURTAYESETRER =AW EHYE s EEad, &N L XE7
—9],

2.2 PREMEX MM4 SN

ZRAREWEH T WELBRHNSRAS T EAS TS ICR10]. 5718 S ok
KERFBEF 0 H (22.0°N, 120. 0°E); X 3% P9 & T 4 (11. 69°N, 110. 23°E). (11. 69°N,
129. 76°E), (31. 49°N,107. 21°E) , (31. 49°N,132. 78°E) ,

B B KPR BEEL 60km, 354t 41X 41 A4 B TR 5= 1000Pa, 43 B 7 [ 5L ] S
EHSH 10 R,

BERXPHRANYELBREIECRE . ORFHEATHEIF BLENRERE,; (OFF
EARFZFGRBESHREER; (3R A Kuo—Anthes HEMHBHUFT R (ONB ALK
R AN R F K& OBITERKET B EETBES.

MBLERAR2 5°X 2.5 HE)W ECMWF 7 ZEEHE B ¥ AR e R
REEALE, B3 REMRR BEAEN FHNEUMr BERBE AR EFGMNE
BETIRED MM4 ERAMNVES KPR FEHFERBERS T EFY LEE
BHEAR A #TRENE TEE AR ESKER G A, AT = ENNR &
&,

3 WEHTRMERITIE

I Wayne § R W RS FELREIBARBRANBL, A 7 A 235 20 KELRED
&, o B A A R R 4 P B (R PR “SGL”, F B A1 v R B LR MM4 (71 R
MM, TFREDAE S 24 MEPBUR . B3 SCL A RM R IHFRBL RS MM4 iR 4
R BT, KK K SGL XM BIMAE S .

KU FREAREAREFEEAHEXRILE: D o vt B RA—H A L8
B REANRRE (D) poupenSFBIR o H g ER—UE LM FHE; (3D N BRI A
MEE.

EXIREAEE
N
Z [(‘P{ - 999) - (qhao: - (Poou)]z ,
SIDE = {—= 5 )z 20
EXEESWHEEREY
N
20 (% — Z)(Z — Z)
COR = —= 2
N
232, — Z,)'(2, — Z.)*
=]

AF TR RRBRG 0" RREA MM ERLT . HP 0. 5°X0. S HBH L RTHR
FHZ B ECMWF ] 2. 5°X 2. 5°4r B 19 WL B R B E R B .



48 BARES . T AREHEANBEANRITATREERR 347

4 AR RIITTIE
4.1 BESTRBRERHFKITFER

B 2 2 SGL24 NI BRMEEZ NEHAEIIE)E TR HA BB LR, i F
AR T EM ARG REREVERTEEMOR &S, MW ERENR
EHEEEHEENFUREFEERS LR AKRS LEIXMREFE M EEEH
B/, A £ 100hPa B 0. 829 W/ F] 450nPa ) 0.747,B £ ¢ 100hPa & 0. 797 3/ 3|
450nPa 1] 0.717, HEMBABEFEEHE MHERB N ERFH KM B E A £ H 4500Pa
H 0.747 3 = 850hPa 4 0.898,B £& 1 450hPa 4 0. 717 3¢ X 850hPa fY 0. 879,

A R.SGL M ESRERFHTREN MEITENAALHEHERTEEWNBR
&4, BE M 1000P2a HERSFEHE, SL A HLERE 0. 74 DL L, eS8 o Ews
WHRE EFRPHRSELEFELR,

B 3R SGL /MR EESREREE., BUHE HRITEMLRZHHBR
RERDFEEWARZGH, _ERHMERARS LEFLEHBEZRH B B K SEKE
NEE, REREF L REERER KN, A L h 850nPa # 20. 36 K] 100hPa B 30. 44
2% ,B £ B 850hPa B 20. 62 A3 E 100hPa iy 39.71 %,

T R,SCGL MEESHM TR, ERBRER D, M ERENAX K, AEEITIEM G
REHMEREHEF TFEEMAFFZMEH, TUTE RAHX B E# @77 EMNGBR &4
BRI B R,

0.90 40
/ N
0. 861 / B a6l
0. 82 \A A B/ 32: \
Ry \A\ / ' —\A\\B
0.78f 281 .
L \ A I \}B
0.74 : . 24t \\
0.70 ; . . , , i A~B

- L . ‘ . § , . Ao
200 400 600 800hPa 20— 755 T 200cPa

H2 mEHEXHME ALYEFHEHAITEMND H3 BEEZDMREREEE ABmaxAMd:2.
R&MG, DEMBEFEEIMBALE.

Fig. 2 The correlation cocfficient curve of geoptential Fig. 3 The standard deviation curve of geopotential
height with time-dependent lateral boundary height error with the same condition
condition (A) and with fixed lateral boundary of A and B as in Fig. 2.
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Fig. 4 Fields of temperature (a) and geopotential height (b) at 300hPa at
1200 GMT, 24 July (for Typhoon Wayne).
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1200 GMT, 24 July.
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Fig. 10 Accumulative rainfall in MM4-predicted precipitation fields for 6 —12h(a) and 12— 18h(b).
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THE DESIGN AND FORECAST VERIFICATION OF AN ONE-WAY
NESTED FINE-MESH LIMITED AREA NUMERICAL MODEL

Zhou Tianjun Qian Yongfu

(Nanjing University, Depariment of Atmospheric sciences,Nanjing, 210008)

Abstract

Based on a five-layer primitive equations model with P-o incorporated coordinates and topo-
graph designed by Qian et al. ,{!]an one-way nested fine mesh limited area model was developed.
It was statistically verified and compared with MM4 in terms of results of the same evolutional
process of synoptic situation for Typhoon Wayne to assess the forecast skill. The result shows that
the model relatively well predicts the actual situation, with correlative coefficients exceeding 0.
74 between the forecast and observation for all layers of geopotential height. Both having good re-
flection of atmospheric reality , difference in the detail rather than the nature is found between the
fine-mesh model and MM4 with respect to the temperature and pressure. The former gives weak-
er winds but better rainfall area prediction as compared to MM4; it is closer to the reality in the
forecast of the amount of rainfall centers.

Kcy words Model Design Verification Forecast
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