57 2 Vol. 57, No. 2
1999 4 ACTA METEOROLOGICA SINICA Apr.,1999

EHER HEK

( , , 730000)
T B HHR
( , , 730000)
(MM4)
1958 o

[2]

[3 5]

* :1997 7 31 :1998 3 10



132 57
Errico (MM4)
2
2.1
‘”‘d—(%l: F(X(1),P) ()
to : X(to) = Xo
. X(ta) = B(t)
( )
( )
7= 5y Dx = x"(] "W X - X (0] 2
(1) J P , X(t)
N . R . X" (1)
T
Xo
P( B)
Xo P.B
[6]7 P
wdtt"—”l: F(X(1)) + Nin)P (3)
At)
J
Sx = X (1) (4)
pf = Z]A(tn)éi(tn) (5)
N L 5X( ) B

2.2



1 : 133

W(t) \ Nx N

W= diag( Wu, Wv, Wr, Wes, Wiq) (6)

Wu, Wv, Wr, Wes, Wre ,

we= R ! (7
r obs| 2
421 ZA(QM - Qi ]
Q S, ok
2.3
Q= & go= Soga (8)
, 89 ) s . S
S
sQ= max |g,j,k - G (9)
3
(MM4)
40 km, 31x 46 , 5 " s o 10 ,
100 hPa
1993 5 4 00 5 12 4 R 12 h
4 12 “ .4 00 12h 4 00 4
12 s 5 00 5
12 1997 10 11 00 16 00
6 , 24 1 4
24 h, 48 h 3
4



134 57
(2 ME A(t)
ME-1: Xt)
ME=2: Xt) ,
ME-3: ME-=2
ME , ,
(3)IC+ ME
(4) BDY
(5)ALL
5
5.1 IC
) IC
10 , 1
IC , 10 17%
1.2 - 1.2 -
1.0 1. 01
\ ——
0.8] 0.8
\
\
0.6 \\ 0.6
\
\
0.4 \\ 0.4
N
\‘\
0.2 T~ ] 0.2
0 T O T T T T
2 4 6 8 10 4 6 10
IR BEARE



1 : 135

53%, ,

5.2 ME

el ME-1, ME=2,
ME-3 3
3
, ME=2 ,
90% , ME-3 . 58% ME-1
,  80%
ME-1, ME=2 )
) ME-1 ( M E-I,
3 ME ME-2, ME-=3)
10
1.2 1.2
a b




136

57

78% ,
90%,
5.3 IC+ ME
IC+ ME
5

IMEC

65 %

MEIC

ICME ;
, 10

2 2 IC

ME

IMEC
ME
IMEC
5.4

IMEC

ME
IMEC

, IMEC
ME

10 2 4 6 8
ICME
MEIC

, ICME
, IMEC

10



137

u R ER W

116°E

112

108

104

100

96

ME

IC

5.5 BDY

6),

58%(

(26% ).,

(78%)

1.

1.

IC
00

ME

BDY,

ALL)

IMEC,

,IMEC

IC+ ME

MEIC

)

ICME



57

138
12 3.0
101 FaN
| P— _ 2. 41 / z
Tm 84 4 ~ 4
g / O
S | « 1.8 :
w / m v
6 / ® /
E / E ]
B / 1.2 /
g 41 J fé /
B / o /
® ! E ’
2“ // 0 6 l/
f/ I/
07 / . J
00Z O06Z 12Z 18Z 00Z 06Z 12Z 00Z 06Z 12Z 182 00Z 06Z 12Z
5H4H SASA 5A4H 5AsA
(a)
2¢-q6) Lo
12 3.0
107 Fr— o 2.4 /, - <.
'I/:\ r N !
\g/ s r/ 8 1. 81 ’/
W / @ ' ,
ES 6 / E
m i '
R / B2 /
ﬂ; t ﬂ' * !
I’ 4 f/ R ,/
e / E /
5] ! 0. /
2' // 6 l/
| / /
0 / 0 /
00Z 06Z 12Z 18Z 00Z O06Z 12Z 00Z 067 12Z 18Z O00Z O06Z 122
5H4H 5Hs5H 5H4H 5H5H
(b)
7 ( ) ( )
e b ) ME( ) IMEC( )
IMEC
ME ( 8a),



139

7J<¥f%)§(ME K, 0=0.7) KFEEME iR, 0 =0.7)
uN N \

44°N

40 40

36

-0 0005 [o}

% g/>
0\00 5 0 (y s "

110 115°E

(a)
7JH HEFEALL R, 0=10.7) KFEGEALL %, 0 = 0.7)

44°N 1

44°N
361" "

361

32

95 100 105 110 115°E 95 100

(b)
8§ ME ALL
(a-ME ;b. ALL ts7 )

6.2

) 58%,

(9
ME

7 ALL



140

12

v R ERIEE (ms™)

BEEFHHHTRIRECC)

o} ; ¢ . y T
00Z O06Z 12Z 18Z 00Z 06Z 12Z
5848 5 A5 H
9
( BDY.
24 h,
12 h

0 T T T T T
00Z 06Z 12Z 18Z 00Z 06Z 127

IC,ME,IMEC, ALL

1 1C, ME,IM EC, ALL

IC

1 14%

2 13%
3 14%
IC , IMEC
ALL 24h,48h

C )



141

[=) NV, B N UC I ]

, BDY

Dr. Errico M M4

,1958,29(2): 176
186
,1974,(6):635 644
, 1994, 13: 49 456
— ) ,1994,52(2):129 137
,1994, 13:419 429

Zupanski M . Regional four-dimensional variational data assimilation in a quasi-operational forecasting environ—
ment- M on Wea Rev. 1993, 121: 2396- 2408

Courtier P and T alagrand O. Variational assimilation of meteorological observations with the adjoint vorticity e—
quation. Quart ] Roy Meteor Soc, 1987, 113:1311- 1328

Errico R M, Raeder K and Vukicevic T . Mesoscale Adjoint Modeling System Version 1. NCAR Tech Note, 1994
Derber J C. A variational continuous assimilation technique. Mon Wea Rev, 1989, 117: 2437- 2466



142 57

THE NUMERICAL EXPERIMENT IN AREA FOUR-
DIMENSIONAL VARIATIONAL DATA ASSIMILATION

Gong Jiandong Qiu Chongjian

(Dep artment of Atmosp heric Sciences, Lanzhou University, Lanzhou, 730000)

Wang Qiang Chen Weimin

(Lanzhou Central Meteorological Bureau, Lanzhou, 730000)

Abstract

In this paper, a number of numerical experiments are carried out with area
mesoscale four— dimensional variational data assimilation system. In those experiments,
initial condition, model error and boundary condition are selected as control variable to
adjust- The results of data assimilation and following prediction are tested- The main
propose of those experiments is to find out the actions of model error and boundary con—
dition in data assimilation, and to select the method for those three as control variable at
same time. The results show that model error and boundary condition have large affec—
tion to forecast error except initial condition in area mesoscale model. The experiments
use a method to correct model error, and the results show this correction makes cost
function converge quickly in data assimilation and has persistence in the following pre—
diction. The adjustment to boundary condition makes cost function converge quickly.
The results also show that initial condition, model error, and boundary condition should
select as control variable at same time in data assimilation. Otherwise , it will transpose
one error to another error because the model has no ability to distinguish where forecast
error really comes from , and makes cost function converge quickly but the following
forecast has no improvement.

Key words: Area four-dimensional variational data assimilation, Error source, As—

similation simultaneity, Numerical experiment.



