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orthogonal function) X3 R AR WHEEEBARE - @15 = E 2 HEE LR EEBEI LI
FRRER - T E =R TR R RN R AR ERNERE B
KRB EEHNEEZ LRI Eﬁﬁ?ﬁ&%ﬁiﬁﬁﬂﬁﬁﬁﬁ%ﬁé ° ERHFRR 2 B
BH AT » WU S RTE S AR R R« 5 (R R F LR
RAHERENIRY » FEEEH S DB AERE R T P av e Ml - S & iy
Sy B A AHR R B R U s A IR R R RS R - BT RTIDEEERERE
(positive definite){4- 5 1Y B AR ZRFRIEEYEE 58 D HERIAR L LIBRME M — BBy
Rt RS EREN X2 BEERE OB R - B IiteREmaemeteg
TESC TP ERFHE BT AT B T SRR g N - e R RR R EMRATRES - &
> AR T » A SRR B AR  WRELE AT = A &
HEmE -

dimensional orthogonal function) F:o¥ FLEVEHE N ik
TESABRE - 0515 S R L RSB B I =T DR

WA ERR RS RSB - 8%
TR R - B RS UGE BUE R R RAY HE e
% IR EFF AR R E i R
SLAERTERANE RS T - EATRES - K
L v PRGN T
fefh TERBIME > WS ESE SR E
AR BB - A A R S B 5 A
MR a TR o S SERY TR ] LU PIHE Z IR A2 B
o ARICAITE R = A A AR o BB RN I
FIEBROME  REZERBETER (three

R -

ARBHFSE R f B RR— AT R R AT
FRZMENEEE CRSGEEE (univariate) 4T
fEn] EAIRIRF R - ETERAYVAR - IR T =
TEZZER R B T = MERAE B ERORH iR - SR
BB EEEREAEEHEENS  ERHEESR
AR TEUTRE - ERUCERIRE FRERRE RS
T SURAE S RSB 5 (principal component)
MR BE TR « B SRR E I A
SR (R IR B - SR LR EREE )
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Btk SHAERRSR AR EE T 5
OB » S SRS MBI R
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B S AR TE A EE R L R B R RS
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EBET) HE RS BB (LR - ZEME ET
B o BRI -

Bt » ZEAARBALT  E AR A R R
R AR (AR
R T IR » S SRR LAY
£ F-f LA - SEAERERORE SRR
T B AR AR SR SR R
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2. ERHEIN

RS EEAS D T REAER (). 9R
o BT HREEEE  EREE TN
s SETBIES  BEBAR - BT
HERAIEE - ). HisT RIS - 87T
R ARG AT EY I - IR R R
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BREE - DMEGEEERLEGHARE - @)
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RILATRER B AR G M -

 FEARRgEH » B AMEERN R RAEET O
(ECMWE) RAEAREEAMA MR EORE » S Basic
Level I ZRIFFEBLED 257 X2.5° #EME
BB RERERIREERE - 15 ECMWE R
HRFAIEAETERATI4E ( nonlinear normal mode) 2
Wi - AR ERNE R - A
YR BTER R B AREL - BEK Basic
Level I M5 EEEORHERIRBIRIHEZR - &
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TRHEE RS A RIS - SR EES
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R+ AR T R E RS
"B o
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A 1986 £EF] 1990 {ERY 69 EEE - EEMHMEE
T 850, 700, 500, 400, 300, 250 Fl 200 hpa Hy-+-{Ei%
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EIATAEEARE  MREEEE NKJE - B
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=
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RERRENEEGERERENREENRE B
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ST LA
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o M
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RS PRERE (E0E) ThHT

2] vife),
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(m=1p2!"‘1NK ; t=l,2,"',NT) (7)

5 o UL BT (i, ) Mo iEae
(transpose matrix) - X[AS
[CE"’)]izj = U;’[Gm]ijlcm] U,

.
i

weth - FIFREALL (8) T

(8], = 200, - 20

NK M P
=Z(GS) )?; - ZU;(G(”G'N)iij » (8)
o]

m=]

HE88E —HSHERAE (1,)) LRNRENE
MEL (total variance) * BEH (GV6'); B
B 524k (autocovariance matrix) © F{FILL

(th)G‘ﬂ)} =A
ij

RET - EEHBENEGFZ=FERETEEN
{ positive definite) *

ULAU,_>0

HI(8 )ER4E  RESMIETE (i, ) BAAORIME »
B A AR IE 5 = B EAT e TR B A

i -

R RIS =] - 85 2IRSM M
RAYRIRE ? 2RI DAG [ 8 R H R i M A PR
B FOEEREEVE - BES A=A

AR R RAASIT (B4 1) B R 1 RO TS = B
BB/ME - D AR BRI [ B (eigenvector) FY
iR -

AU, =2,0,,. ©

m ™ m

4. = MERS B TE 22 B

SHE A EFERE ( 850, 700, 500, 400,
300, 250, 200hpa) & - HUEERLE (1,]) SRS
AR DUFRER ¢

PGP - GroR

(GYG"™), = =A (10)

(1) (t) (1) (1)
GN‘K Gl Gmc GNK
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- NT _ -
(G(knG{())ij = Z(zijkt _zii*)‘(zim ~zij1)/ NT

1=1

. NT
-_— =1

Zijx =Z,zijk: INT ,
t=1

£z, B R EMEE G, L
LR - (GOGO)ERAZHT kAl 1 Migsh2
B - ZESHEE b3 B AR A P R R MR S
Jacobin BEH R RS EERRTE -

41 ¥5EHE

FAERBRIET ﬁ@ﬁﬁ%ﬁﬁﬁﬁ‘?ﬁ%ﬁ@ﬁﬁ
EAERE - it

(CE))U = U;(Gm)ij

i U, SEFRrEETmE 0 [G“’]ij
BEASEREE - FEARNERE (E08) -
LR _ EATARY NI®NT  BEscRm - HIEH
BEETEAEEE - SRIGEAET ofNL NI, NK, NT) Y
Ek - HPEE—EEE s WESE
2, NKISSBE—E8FREFE o (,)t), i=1,
2, ..NI;j=L2,.NJ;t=1,2,. NT REHEKST -iE
R ERRY - AR EMTEAEE
ITH - BB EHOE R RR RE H rP AR R
PE o

s=1,

4.2 FAENE MR REEHE
SEE Ul e
pkm:ckm/ckkcmm :

Hdr ¢, BE—METIFSENEBHITEZ=EK
(auto-covariance function) < ¥ 45157 - 432 8 M 4%
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LA AR BB R 1 - & AR & AEw
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R M ATSE SRR - 45 S B HHME A T IR
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km ) o FEFEp( 300 km ) o( 500km ) e
TR B RS Y -

TEARACT » SR —RE R B AR L A
BRI A T AT 2 40 £ R B -

F;=exp(3obiEY), (11)
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# » TERETRE
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HbERBRERIHFE > 12) RRA (13)
= 183
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N N —_
E=Y Y alajelc! -23 aicie, +e, (14)
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ErARiERE E BRI RE AR RS
TRBsY o MEEEE - Al
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a
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=

PR bt — ELHERE Bh B HLAT A SR PO AT RIS A
BRI ASHEET RS I Gh A R S R AR R Y
FAHHEEE - AN (16), RUSIEIR—HiERE o £ B
HGE N RIS & (AR AR AR AR
1.2,.. N BIWILUESR « FEEE MRS EhE
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8

fEEEl o F o Z{AIEEAESBRTE - E AR
HEFE N {EBIEE_EENEF (real time) A {EIERERINEHIEE
FERE

N
gy = aiet, (a7

i=1

S T E IR R R S AN ROt TS
ERTAIRE o FEEE s EERNTIRIN
B - Bk B IGEMIRE L SRR E
S EAFEET B EREEREREE AR
He
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Abstact

An univariate statistical scheme for simultaneous analysis of the 3D geopotential
height fields has been developed based upon empirical orthogona! function and
revised optimum interpolation, The data archived from ECMWFE basic data sets were
used to compute the required 3D EOF, and the derived principal components were
used to construct the 2D autocorrelation model on each mode of the principal
components. Rather than representing the 2D models by the negative squared
exponential form proposed by Gandin ( 1963), we use a represéntation consisting a
polynomial exponential form to trace the finor statistical structure of the
autocorrelation functions, The analysed geopotential height fields on the 3D target
grids are obtained through the computation of these principal component's
autocorrelation models and the respective 3D eigenvectors. The scheme has been
tested to compute the root-mean-square between the analysed data and those of
ECMWF analyzed data as a measurement of accuracy. The test results are promising,
impliesing that it is possible to provide a new algorithm for constructing a statistical
consistent injtial fields for NWP model running, and this new prospective does not
need the dynamic constraints to be involved in. As a matter of fact, the 3D univariate
approach provides a totally new scheme which would definitely preserve the statistical

internal consistence both in vertical and horizontal sense.
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