R RS R EE TR E R Ry R R

ReEE FIHE
REGAPL XBGHMATEE

RS

FE2RFE—ARRBEESRENER 77 £ER B BTRHERNEREERRF
¥ . SRR 1000 EEE 100 ZERASRHERSE R MEmRRAER -
f 8 Barnes(1964) » “AEEIBME KB BT - FIEEMT 2.5%2. 5" 1 MK ELL - 5
—REUERSRIEE R L% - RERTEEAS —REEEARNTR - FEAREERIER
BT EOINF 20 BMEH R F BT ik (Lorenc » 1981 5 Barker » 1992)  #&3RAH
TRIEME /7 HA8 Barnes FERITAEREH BRI NRRIRHE - TEEATRED) -

ERERBUIE - RBERATER R FERE - B CAERORRET a3 S B
HIBREE o H— R SHSRITE R EABI R » B R R R A R E R - SR
B - W T BEERE R AR EIN R T | ERE B BB R R R
FIBETESIEAT S S - GEBEIEAIER - BRI AVE S S B AR LR
FIEHEMEME X ENER T A TTRAMNESEIRREE ARG - BRG] T
SR TSR T « B T BERSHEAR DARHE SRS RANIEFRENER
IS EH R - FETBBIEE  FREASREEUIRRS R BITIER - — b
SHROEREESNTE - S A NS R AT EAORTSE - HIERSRAR R
LR LIS B RTENER R Z ORI » RS RBE A TH ARG
F7 -

—~HIG

bR RSEERNERARAASE B
BRI KR ST =R AR 75— TR 8 9RO T A
BTG B WHRONEE  onn TS
BRI LRSTRERIEREME T e g im0 7 BHHR
WO TIORE B o o e s — (OB

TR EIMRREE T AR ER LR comamm R e TR
AT ERBEREEAR SRR mpmep s RS S RIERS

J;‘ﬁ , 4_@—# e/ & ﬁ?ﬁﬁ%fi’ﬂ%’%%%% eS8 T R IRBETERE AR R
T~ SRR CRETREAT AR o spmror | s g o O ARAT 4 U 2D

B —HRHERAINET SRR g0 L pmimRie e | HAEER
RAERRITRERA R B o o 1079 - k538 RS
RERPREF G AR R (Detering f1Egling - 1985) - Hashvardhan
HIZI B T RS2 m B e et BTSSR (1087) - JBE - TR

287



(Slingo and Ritter,1985 ; Slingo, 1987) »
ZEHEE (Moothi and Suarez, 1992) -
FERE/KR BT ERIE (Tiedtke, 1984) B KR
B RS - 28 _ABE R RIS R A B S
WA SRR RERE TS 2
MRVEECRH 1000 EEE 10 B R B
1925 2B ERE A B MEE - B RRRES
ZARBETRERI R AR IR B R H
FREFERIR R R 8 B 2} (R fh b i
HIR » RERTE R E R L TH R R
T DISEAERE T RO TE -

A LR N RS RS  BER
AT R — (A -
R — BB T TR R
S — (B RN ME - B = E S AR B
THTEEHEH B RGRI - ZEVusiit: » A
R E RS R T — B N S
HES A -

B _f7 Barnes EBIOATH:

PR — R R BT 2
AR S SR R
SR 3 B A S R B 2
SRENIEEERIADR - TR S TR T Rk
BB > 1992 5 0% 1990)
B SEFEE  ERER T - BhiR
FRAE/LL ECHVE FUM e LB RS Fratssi
RHOSRI R AR - T2
BIFHREEE B - S ] D
BRI ~ R RE 2 ERHIA BB
TR TR -

F-ABERANERSTIREA
Barnes(1964) ZRETIE _MEH BB EH 5
BT - TEARKTRENTRE 2.5%2. 5 FEiSRERms - &
7 1000 ZEEZE 100 BERSEEELE - 85
ERWRREREEE W MERR K f

an

288

W, = exp(- "/ )

R, RIRHIERIAS B IR - Ry 2—
EH BRI ERE RENEEEELL
PILA R BRI BRI T R FHEELES - H &
RIS BEERER AA—8 2fEE
T 5 BBRI AT - HEEBTERAN T RBREE
HARK  EBMIEEEI - 2 TRTERR
EHER AR REE - B SR EREE
JRERR R - SERRERATR 22 A - FRARERRIRY R
KRB -

B AREY » EEEIIE 252 G R
1L EREE A TRSRAE R - U B YA
ARBBEEES e IR T ERIRAR
K (Barker,1982) « 4 A 12 /NEREH
[Fift » FIABRAR TSR ARIRET  Fl
EE Y R B T RS A
MY KRR (Liou et al., 1989) -

BT AR E B TR

F& B ABETRRR AR - 18R
B LE r SR EETRE L B
BT ER R UNIX BEAEARHE - 1R
BHETNEEH -

JERS » BAERAS E EE N T BB EA
B IEE R ERThEE B X IR X IR
HFHIS L (NCEP) B BBV FF T Shite 4
45 (CHQC)(Collins and Gandin » 1990) « &
7 CHQC RBIEE BRI T R - 1
REQTAIRE - 1994) » EEERIDBIES
(SRR R T GRVEEIRAR » SEeER N
EENE - 21 - RS - SEME RERH
DRIFEM - PR RIS R P SIS ISR A
£l HEERNE T E RS ENE -

Gandin - 1963 FFEMAZTE ST 5
%7 S EEHER B B



Hik, = ZM‘;lhﬂc
i

M, RFEIRHIER | 8 | HaRsmRE
[ A, ZEWER | FATAERE k 2 RiTETR
AR ERHERE -

i - RIFRITHET S » R/ IS TR
2 - Rl SV > SRS B YRR
EHARE TR « (DER—0 T
B4 T oMEEERE - (DR —ES TS
EALMRENE NN E R (OF
BRSBTS %A T B

B 12 80 FEAUPBELAE 90 FERP  BMEMERE

HHLRIZ BT TR E IR T R

hRES HHRE N —FHERE
AT EBAT (AR 0 1992) » 1 EER
LLECWYF B =i iutat & BT itk
(Lorenc » 1981 ; Barker - 1992) . ;B8R
ERRE S B — BT E ST [E-—
G ik FIAH RV R Eos S A R E
[ n] A R L ny AR & - SRR AT
BRI AT = ERA LREE A
ERAGL ISR - BERTEES NS
%+ L Barnes BT MO BUERAE - {CRV
B BRI S  ERAER RS 1
BT DASSHTEIF ECHWF B¢ NCEP BOEVIE RS
o FRF ] LR R R AETEEREES - R
LT ZERTESTE 5 RPN Anomally Score 5
Kt 0.6 -

BIHIE RO BB B £ 2N
TREEERREIG - BEFENER(1995) 5 IR
AAE(1995)  AURRFEETR » 6 /NIRRT
[FH - 18 E RO P ERR AT R TR S I
R Na (2

BAUREERE Sl  BR TEER

DHTESREEFA ENEAER T ABRE
- BRI TEREEARRIL B

H4 T R PR S s AR RA b SEE
H T SO T S TR
SR B #F (Liou et al,,1997) -
BIUE Bk F R
EIREB SR » TR B TSE
SRR - HAR SRR
SRIEGEF OTS SRR HIERR: - SRR
ZORHOME R GTS i B R S E
B » SERI MR PEEE P IR R I - B
B AR S AR 3 B A R
TR IR R e IR - S AR R
FLE BRTRA R R IR R — - 2
(TEISHE R PR A EMEN R - SSINL -
R RO  RARCERR i
H T2 — A S EERHE AR AR T (F
R EAEBAATBIT BRSO MER AT
B - kb S A RRBR R < 3B
R A A A BT b Bl — E R
TR RN R T S RS
SEEROSEA | R RIS B
7 R SRR B R IR T Mt B
AR EE IR B A AR TR
SYEE T RBRR AR TR SRR S M e
R BIER > B PR BRE E - TR
TEETEIE - (AR - Pal - YO e TBS
R RE T AT S S AR
AR - AT R BT T R -
AR R S O PR o BE BB BT S B R 5
s o SRR EA R MAN B ES

ZEEERTHEIEL > AT IR R
B » AT RIS A B AR ST
R - BT R AR, FR
TR, AR A R R R R
B RPN L MR R e R B T
7 — < VR Y R R D AR R
BITE H 2 — H B R R R AR

282



LIRIESELART M eE TR IR B ie RS
[FFI3R% B3 0 T B YR TR SR B M A R
FI{LATRESE - SR SR E R
F -

B~ A

BERRREBETRER TE/AERC
RIBF 0T AR R — BB ES
HURIS RS AR R Bl — R
# » BUTHR BRI R SIFE06 - R BEmE
M AT E— A RrERRE T RS
WT AR EEANNERETONES
FRLINMHE SRR R A SO 2
R 3-5 £ RERERECX ER S —E

AP E B R RRERATNAZ
BB SO S R MR BB RS
B0 R R SRS  FEHAS
AP R RS TR MRS ; 28R - it
Bl RESSEENS T BRSELEE
TGS TR - B RSB -

8538

{LKHA - 305 - BEE3E, 1991 5 hRBR
EYRSERIE TR - TROITLETRHT
AIERRAORR 0 1991, &G, 111-119 -

ILKEE ~ BREESE, 1994 5 hREFFEF
PEERRILRR - KED VTR
SERoCEE, 1994, &4k, 107-114 -

A, - BREEE, 1995  BIE TR
ZEERITEITRE B R RIS R Ui - KR,
SIHTETH RIS & S AR L 1995, &k,
246-250 -

BREESE -« 2R, 1995 5 PURERDEEI{LERE

HERPRAERCRE 0 1995, 598,
290

251-258 -

GaE, 1902: FREFR HBREERE
R I - RBBE, 8EE
B3, 119-133 -

BB - 2IHE, 1992  TRESRERER
B PrEER BRI - R 0ArHaTRRRHT
MEaRscRs, 1992, &k 17-22 -

1964: A technique for

numerical

Barnes, S. L.,
maximizing details in
weather map analysis. J. Appi. Meteor.,
3, 396-409.

Barker, E. H., 1992: Design of the navy’s
sumtivariate optimum interpolation
analysis system, Wea. And for,, 7,
220-231.

Detering, H. ¥. and D. Etling, 1985:

Application of the E-e trublence model

to the atmospheric boundary laver.

Bound.-Layer Meteor., 33, 113-133.

L. S., 1988:

control of

Gandin, Compiex quality
reteorclogical

chservations, Mon. Wea. Rev., 1186,

1138-1156.
Harshwvardhan, R. Davies, D. Randall and T.
Corsetti, 1087: A fast radiation

parameterization for atmospherié
circulation models, J. Geophys. Res.,
92, 1009-1016.

LiouC. S., J. H. Chen, C. T. Terng, F. J.
Wang, C. T. Fong, T. E. Rosmond, I. C.
Kuo, C. H. Shiao and M. D. Cheng,
1997 ; The second generation global
forecast system at the Central Weather
Bureau in Taiwan., To be submitted to
VWeather and Forecasting. |

, C.T. Terng, ¥. S. Kau, T. Rosmond, C. S.
Chen, J. H. Chenand C. Y, Tsai, 1989:

Global weather forecast system at



Central Weather Bureau. Papers in
Meteor. Res., 12, 205-228.
Lorenc, A. C., 1981: A global trhee-
dimensional multivariate statistical
interpolation schene. Mon. ¥ea. Rev.,
109, 701-721.

Louis, J. F., 1979: A paranetric model of

vertical eddy fluzes in the atmosphere.

Bound. -Layer Meteor., 17, 187-202.
Moothi, s. and M. J. Suarez, 1992: Relaxed
Arakawa-Schubert: A parameterization
of wmwoist convection for general
circulation models. Mon. Fea. Rev,,

120, 978-1002.

Slingo, J. and B. Ritter, 1985: Cloud
prediction in the ECM¥F model, ECMWF
Tech. Rep. No. 46, 48pp.

Slingo, J.. 1987: The development and
verification of a cloud prediction
scheme for the ECH¥F model. Quart. J.
Roy. Meteor, Soc., 113, 899-927.

Tiedtke, M., 1984: The sensitivity of the
time-scale flow to cumulus convection
in the ECMWF model. ECMWF's Workshop
on Convection in Large-Scale

Numerical Models, ECMWF, Reading,

207-316.

291



Abstract

The five days global forecast system (GFS) which started its operation in 1988 at the Central
Weather Bureau (CWB) in Taiwan. The first generation global forecast model using Barnes(1964) two
dimensional univariant scheme that iﬁterpolate the observétional wind and height from 1000 hPa to
100 hPa to uniform 2.5X2.5 grid system. Immediately after the GFS became opefaiional, a six year
project was started to improve the GFS. The project was designed to bring the GFS up to the proven
NWP techniques at that time, so, same as ECMWF’s volume optimum interpolation was choice as the
objective analysis scheme. It’s started operation in January 1995 and indeed shows more performance

then before.

The variation data assimilation method and satellite data are used by NWP model has been
heavily development during the last ten years. These can increase the observation data in the vast
tropical ocean area and improve the quality of data analysis and forecast over this area and the others.
This 15 what CWB data assimilation will involve in the near future. Increase the observation amount
over the South China Sea and the Western Pacific to have a better analysis and forecast of weather
system by NWP near Taiwan area. To this purpose, either a 3 dimensional variation objective analysis

or a 4-dimensional variation data assimilation will develop at CWB.
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