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# 5Cr
S8 =6 Cr- Tn*+ N(5H%+ SH% =0 6
I = 5 S )+ ACED+ SO (6
~ OCr oCr
Cr- Cr) - X + 52)=0 7
( ) - A5H+ 56 (7)
X s Cr(x,
y) TOVS
T(x,y) =T (x,y) + Cr(x,y) (3)
3 TOVS
TOVS , TOVS
2 2 2 2
( ) :(1) Cressman
, Cressman )
Cressman ;(2) TOVS : TOVS Cressman
, TOVS ;(3) C-TOVS
, s TOVS s
TOVS Cressman , TOVS
(C-TOVS) 1995 7 6 08 7 08 ( )
1 6
1 1995 7 6 08 TOVS
500 hPa 400 h Pa 300 hPa 250 hPa 200 hPa 150 h Pa 100 hPa
-2.2 -12.3 - 25.8 -35.0 - 48.7 - 609 - 70.9
Cressman - 6.1 - 13.2 - 28.9 -36.3 - 47.6 - 57.3 - 66.6
TOVS -0.1 - 11.8 - 28.8 -37.1 - 48.5 - 587 - 67.9
C- TOVS -2.5 - 11.8 -27.5 - 35.5 - 47.4 - 583 - 68.5
13.0 11.0 15.0 19.0 26.0 18.0 13.0
Cressman 6.6 8.8 19.7 22.6 27.4 18.7 15.4
TOVS 1.9 4.1 10.5 12.7 11.8 7.2 7.3
C- TOVS 7.9 7.5 19.0 20.7 26.5 18.3 14.8
2 1995 7 6 08 TOVS
500 hPa 400 hPa 300 hPa 250 hPa 200 hPa 150 hPa 100 hPa
-2.9 - 13.8 -27.7 -36.0 -49.5 - 60.0 -75.6
Cressman -5.0 - 12.4 - 28.8 - 36.6 - 48.0 - 584 - 68.4
TOVS 1.7 - 11.1 -26.9 -36.1 - 48.6 - 60.0 -72.5
C- TOVS 0.4 - 10.8 -25.6 -34.5 -47.3 - 59.5 - 73.2
7.0 15.0 14.0 16.0 20.0 16.0 8.0
Cressman 3.5 6.4 15.6 18.0 20.1 14.8 12.8
TOVS 3.8 10. 6 17.4 20.2 21.8 22.8 13.1
C- TOVS 3.3 6.1 15.6 18.0 20.1 16.1 12.8
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3 1995 7 6 20 TOVS
500 hPa 400 hPa 300 hPa 250 hPa 200 hPa 150 h Pa 100 hPa
1.6 - 10.8 - 24.5 - 33.5
Cressman -2.0 - 13.6 -25.7 - 33.8 - 43.5 - 56.9 -70.3
TOVS 3.6 - 11.1 - 26.4 - 35.4 - 45.8 - 57.8 - 71.4
C- TOVS 2.0 -9.9 -25.2 - 33.5 - 46.9 - 60.4 - 73.3
7.0 12.0 17.0 18.0
Cressman 3.3 6.5 14.5 18.7 24. 1 20.1 14.2
TOVS 4.3 7.3 14.5 18.2 16.0 7.8 10.1
C- TOVS 8.8 12.0 16. 6 15.5 16.9 12.3 12.2
4 1995 7 6 20 TOVS
500 hPa 400 hPa  300hPa 250 hPa 200 hPa 150 hPa 100 hPa
1.2 - 10. 1 - 23.1 - 33.9 - 45.9 - 60.7 75.5
Cressman - 0.7 - 11.2 - 25.3 -32.0 - 47.2 - 621 73.9
TOVS 4.0 - 10.0 - 25.5 - 35.7 - 47.9 - 61.4 73.0
C- TOVS 2.5 -9.1 -24.6 - 32.9 - 46.4 - 610 73.0
6.0 9.0 14.0 9.0 11.0 13.0 12.0
Cressman 11.2 12.7 13.6 10.7 12.0 16.0 14.1
TOVS 4.7 6.7 10.7 13.0 13.3 9.5 4.9
C- TOVS 11.0 10. 8 13.6 12.2 12.1 16.0 13.7
5 1995 7 7 08 TOVS
500 hPa 400 hPa 300 hPa 250 hPa 200 hPa 150 h Pa 100 hPa
-2.2 -12.3 -27.5 - 35.5 - 47.2 -59.0 - 71.6
Cressman -3.1 - 13.2 - 27.7 - 36.3 - 45.9 -57.0 -70.3
TOVS 0.1 - 11.7 - 28.1 - 36.7 - 48.4 - 60.6 - 74.8
C- TOVS -1.9 - 11.9 -27.1 - 35.4 - 47.1 -59.0 - 71.7
1.0 9.0 22.0 24.0 22.0 25.0 6.0
Cressman 4.5 4.2 13.6 19.9 24.5 26.9 9.7
TOVS 3.5 7.9 17.2 22.7 25.1 21.6 12.2
C- TOVS 1.5 8.4 19.0 22.2 19.9 22.4 5.1
6 1995 7 7 08 TOVS
500 hPa 400 hPa 300 hPa 250 hPa 200 hPa 150 hPa 100 hPa
- 1.7 - 10.1 -24.1 - 32.2 -43.9 - 56.7 - 70.0
Cressman - 2.5 -12.3 - 26.5 - 35.6 - 46.5 - 580 -71.2
TOVS 0.8 - 10.6 - 26.8 - 35.2 - 47.2 - 60.2 - 74.7
C-TOVS - 1.4 - 10.1 - 24.4 - 32.2 - 44.2 - 575 - 71.2
2.0 5.0 8.0 16.0 15.0 16.0 10.0
Cressman 2.6 4.0 10.7 15.6 20.2 22.7 8.2
TOVS 5.2 6.2 11.9 15.9 19.5 21.8 21.8
C- TOVS 2.8 4.4 7.8 13.2 15.7 20.2 2.7



684 58
1 6 , Cressman ’
TOVS , : , TOVS
, , TOVS
; C-TOVS 1 TOVS
CHTOVS 1995 7 7 08 TOVS
, Cressman ;
TOVS )
4
T63 TOVS , M M5 1995 7 5 08
7 6 08 ( ) 24 h , RAOB
T63 ,C-TOVS RAOB
TOVS 7 5 08 ,
C ) : 3
, 7
7 24h (1995 7 5 08 6 08 )
(mm)  RAOB  (mm) C-TOVS  (mm)
16 98.0 9.8
19 46. 8 20. 0
18 24.5 17.7
56. 4 15.8
1995 7 6 08 , )
) 3 ,
8
8 24h (1995 7 6 08 7 08 )
(mm) RAOB  (mm) C-TOVS  (mm)
34 64.7 5.9
20 18.0 17.0
41.4 1.5
5
5.1
RAOB 1995 7 5 08 500 hPa ( 2a), (33°N, 100°
E) , (31°N, 84°%E) , ,

20



685

TOVS

C-TOVS

.5 08 2b),

500 hPa

TOVS

(33°N, 92°F)

(31°N, 99°F)

08

RAOB

90°E

?

C-TOVS

)

T

e
e

x\"

105

10

95

0

9

‘E

85

90 85 100 105

85°E

95

90

85°E

90 95 100 105

85°E

500 hPa

08
;b C-TOVS

1995 7 5

3

7 5 08 500 hPa
3 b.-C-TOVS

1995
(a-TAOB

2

)

(a-RAOB

)

TOVS



686 58

P SR T i)
30 o

-~
-

4 1995 7 5 08 400 hPa
(a-RAOB ;b. C-TIVS )

35°N

30f=

250

5 1995 7 5 08 400 hPa (m/s)
(a.RAOB ;b. CTOVS )

, :V- /g, g+ s - em '~ hp'a” 4a  RAOB
7 5 08 400 hPa , ,
;  4b  CTOVS 400 hPa , ,
(9 . RAOB . .
C-TOVS ,
6b,d 1995 7 5 08 ,
, ,RAOB ,C-TOVS

RAOB 8a, ¢ ,



687

TOVS

hPa hPa
10 o 100, — rr rr

! a b
150 ! 150 ' ooomw

14 @ / - ‘[
200 ‘ 200 N - .
[ s

' 250 N HE

250

00| .. 300

6 1995 7 5 08

(a, b.RAOB ;¢, d. C-TOVS SN WE 4 , A , 10~ hPas™ 1)
7 RAOB ,500 hPa
° ’ ) C_TOVS ’
RAOB )

5.3

8 1995 7 5 08
, RAOB , ,

400 hPa , ~ 0. 646% 10" "hPa-
“, CTOVS , ~ 0.358% 10 *hPa- s ',

, RAOB ,



58

688
hFa
106, T
150
200
250 .
E
hPa sxa-fol B4,
100 —r—————rr e e ARALE
150 o §
200 o .
w A E
7 1995 7 5 08 (10 hPa- m- s ')
(SN WE 3 SN WE , A a, b.RAOB ;¢, d. C-TOVS )
300 hPa C-TOVS , ,
9 270 kmx 270 km ,
, RAOB , 400 hPa
s ,CaIOVS 250 hPa , 250 hPa ,
10 1995 7 5 08 RAOB
C-TOVS 10a s 300
hPa , , , 300 hPa ( Cc-
TOVS RAOB . )s 10p

’

; TOVS



689

TOVS

hPa hPa

16 —— T T T T T 180 p——r—rr T T
; S 8 -

150 ., £ g iy ] f b
P - o

200 I : E
g B

300 ‘ al
400 ST Y Sy if

(107 3hPa- s 1)

8 1995 7 5 08
6 SN WE . A a. b-RAOB ;e d-C-TOVS )

(SN WE

hPa
100

TOVS , 200

TOVS 300

400

B

500

“ n 500 B
’ —0.5 —0.4 —0,3 —0.2 —0.1 ¢

9 1995 7 5 08
270 km x 270 km
( :RAOB , :C- TOVS ,
210" *hPa- s~ 1)



690

58

100

150
200 X
250/ '
300
400
500 .
700

850
1000

S

10

1995
C-TOVS

7

cm-

5
RAOB

s ';

08

(CTOVS
: 107 %hPa s~ ! a. i b.

, TOVS

RAOB)
)

I

, TOVS

1995 ,19(1):63 72

Zhang D L , Michael Fritsch J . Numerical simulation of the meso—f scale structure and evolution of the 1977

Johnstown flood) . Part model description and Verification. Atmos J Sci, 1986, 43: 1913 1943

. NWP (2). , 1995. 148
177
1996. 102 107

, 1992. 896 898



6 : TOVS 691

APPLYING THE VARIATIONAL METHOD OF TOVS DATA
OVER THE TIBETAN PLATEAU TO IMPROVING
MODELS’INITIAL FIELDS

Weng Yonghui Xu Xiangde Bai Jingyu
(Chinese A cademy of M eteor ological S ciences, Beijing 100081)

Dong Chaohua

(Satellite M eteorology Center, State Meteorological A dministraion, Beijing 100081)

Abstract

Using TOVS data, corrected by variational method, into the numerical model”s initial
field over the Tibetan Plateau region where sparse observations exist, under the dynamical
diagnosis, have investigated to minimize the larger error of initial fields in the numerical
prediction model, which caused by the sparse observation on the Plateau, drafted the
framework in which some bogus soundings are embodied with T OVS data over there in such
a way that the dependability of the initial condition increases significantly. In the meantime,
based on the dynamical diagnosis and analysis context, further confirmed that TOVS data
are beneficial to improving the objectivity of initial fields, such as the characteristics of
dynamical system, transportation channel of water vapor, and stratification stability over
the Plateau.

Key words: TOVS data, Variational method, T he Tibetan Plateau.



