G . JOURNAL OF TROPICAL OCEANOGRAPHY 2010 4E 45294 4541 1-7

K E &3 http://jto.scsio.ac.cn; http://www.jto.ac.cn

Cressman

RN, MRS, A TR

1. , 510301; 2. , 100049;
3. , 264003)

POM '

: ; ; POM ;
hESES: P73L XHkFRIRED: A X E 45 1009-5470(2010)04-0001-07

R

Assimilation of hydrographic data in the northern South China Sea based
on the Cressman objective analysis
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Abstract: The authors assimilate cruise data in the northern South China Sea using the Princeton Ocean Model (POM). The
results show that the model assimilation improves the simulation effectively by reducing model errors, namely making the
model results closer to the observations. The assimilation results, however, are not quite ideal in the regions where cruise ob-
servations are absent, indicating the method needs to be improved. This assimilation method once improved can provide
re-analysis dataset for studying the South China Sea.
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Fig. 1 Distribution of cruise data.
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Fig. 2 Water mass analysis, with (a) for cruise observations, (b) for model simulation, (c) for assimilation, and (d) for WOAOQ1

33.6%0—34%o, ,
, 33.2%0—33.8%o, ,

28—30
27—29 , 2000m ,
110°E
sigma ,
4.2 18°N 20 ,
18°N, 110°E  119°E
3, , sigma POM
0.5 , 1—2 ; HYCOM
POM , POM 7] 250
, ; —300m 1—2
WOAO01 ; )
, 50m ,

, 4, 2004



Cressman 5

110° 111° 112° 113° 114° 115° 116° 117° 118° 119°E MO 1IIe 1120 13 1140 115° 116° 117° 118° 119°E
0 : r v . . . v : . : - : ; . .
M_L'/ 28.% L34 433_;
SDMH S0 P
] g
o ’—-/_/—i\ﬂ 4]
100} q 100 F 2 50—
—
£ 150} - T~ EE 150 F ]
22 / *®
= 200t /Ax'“‘—/q ] 200 | , _
4.5\/\
250} T \\//l 250+ ,_/4/
30012 e VO 300 L2 N S S
110° 111° 112° 113° 114° 115° 116° 117° 118° 119°E JOT 111 120 113 L4 1S 160 1170 1180 119°E
0 : : : — o9 . T T T
29.
— e 5
507 W S0F & ﬁ
100+ N ~A 100 A
E - £ 25—
® 150} TR ¥ 1501 Eay 1
2 - *®
200 / \ | ! i
‘f —
250 | qvf- 250} :
i |
3000 : e T 300 L2 — .l N

IOO 'I'I'IO ]]20 ]]30 ]]40 ]ISD |'|6CI I'I?'CI IISQ I'I(JOE UIIOO I!ID |'|20 |.|3O 1]40 ]]SD ]‘160 ]l?b ]llsa IIQGE

07,&’—\\599#—- — Pa

L — SF L B s 2

) e
100[ [ ——— 22— 100 Dt Sn—

£ //_.--—'"_""d -"'“'--—-—_h“? E

2 150} : — ® 150t

2 *®

200} /_\_'_""“‘"--..‘fq ] 200} \/\
3
250¢ N1 2507 /\ /\ .

300 . — 300
(1)10" 111° 112° 113° 114° 115° 116° 117° 118° 119°E J10° 1110 1120 113° 114° 115° 116° 117° 118° 119°E
—-_______‘_____________‘jg'jh__"'——"'—- . ————337 — 330 R_}g_?_‘_‘_
e e pe— o  —
c mow g 100f f,__f“”"—”‘**——\
I —— =
£ 1sot i 5 1s0t ]
'é ”‘ﬂ =~
200¢ ] 200 i
|
250¢ p 250 i
R ¢ [T 34.5—
300 - - : . . - - 300 s - . . s . .
3 18°N ( D) 4 18°N ( : %o)
a. b, ;C. ;d. WOAO01 a. b, i C. ;d. WOAO01
Fig. 3 Temperature (units: ) profiles along 18°N, with Fig. 4 Same as Fig. 3, except for salinity (units: %o) pro-
(a) for cruise observations, (b) for model simulation, (c) for files along 18°N, with (a) for cruise observations, (b) for
assimilation, and (d) for WOAO01 model simulation, (c) for assimilation, and (d) for WOAOQ1
WOAO1 110° 50m 33.7%0—33.9%o,
—113°E ) 2004 33.3%0—33.7%o,
; , 200—300m 2004
119<E ,
! 4.3
, 5, ;

' 115°E  18°N ,



6 Vol. 29, No. 4/ Jul., 2010

9 : : :
) ; b/a 0—1 ,
5 b/a ,
, AMSR-E SST
, , 18°N ,
) ( 6) , 0.3
) , —0.4, 50m 250m )
' 100—200m
Cressman ' ,
105° 110° 115° 120° 125°E ' 0.5
110° 111° 112° 113° 114° 115° 116° 117° 118° 119°E
50
100}
%%i 150}
2001
250+
300
110° 111° 112° 113° 114° 115° 116° 117° 118° 1I9°E
50t
105° 110° 115° 120° 125°F £ 1001
25° T — & 150}
N *®
2001
250+
20° 300
6 18N
o* a. ( : )b (  : %o)
5 ( D) Fig. 6 Assimilation analysis along 18°N, for (a) tempera-
a. ;b ; ¢. AMSR-E ture (units: ), and (b) salinity (units: %o)
Fig. 5 Sea-surface temperature (units: ), with (a) for
cruise observations, (b) for model simulation, and (c) for 5
AMSR-E data
POM Cressman
, POM : 2004 9
4.4 ; '
[11]
a, )
b, b/a , )

b/a=1 ; b/a=0 ,



Cressman 7
) P ;
, : ADCP [18]
[1 ) , . [10] , , .
[J1. , 2007, 30(4): 1-8. [J1. , 2008, 25(2): 25-32.
[2] , , , TOPEX [11] , , ,
[J1. , 2001, 32(1): 101-108. [J1. , 2005,
[3] 23(4): 1-7.
[D]. ( ) [12] ) ) -
2006. [J1. , 2001, 46(11): 956-960.
[4] , , , [13] , , .
[J]. , 2003, 48(2): [J1. , 2001, 20(1): 91-100.
82-86. [14] BOUTTIER F, COURTIER P. Data assimilation concepts
[5] , , . 4DVAR and methods[M]//ECMWEF. Meteorological training course
[ , 2004, 62(4): 410-421. lecture Series, 2002: 1-59.
[6] , , . [15] ) ; :
[J1. , 2007, 37(12): 1669-1687. [J1. , 2004, 9(2):
[7] , , , 261-276.
[J]- , 2007, 37(12): [16] CRESSMAN G P. An operational objective analysis sys-
261-271. tem[J] . Mon Wea Rev, 1959, 87: 367-374.
(8l : : : [17] , , . HYcom
[J1. , 1999, 18(5): 54-62. [J1. : , 2008, 10(1):
[91 ZHUJ, HUI' W, ZHOU G. SST data assimilation experiments 1-14.
using an adaptive variational method[J]. Chinese Science [18] , , . P

Bulletin, 2002, 47(23): 2010-2013.

[1. , 2001, 23(3): 8-17.



