Vol.49, No.3

49 3
2018 5 OCEANOLOGIA ET LIMNOLOGIA SINICA May, 2018
*
21,2 1,2 1,2
y7e}
(1. 266100; 2. 266100)
) CTD ,
) , 1.5 ,
25
1.5 0 800m
P722.7 doi: 10.11693/hyhz20170300042
Sem/s Hu (2011) 2007 9
, CTD
, 500m ,
) , 300m
2 07
(Qiu et al, 2005; Yang et al, 2015) Zhang (2016) 2013 10 2014
) 6
Scm/s,
150km ,

>

Li (1998)  CTD

1994
: 1000m
Nan  (2011) 18°N CTD ,
2007
900m
* ,2016YFA0601803

E-mail: princebk@163.com

:2017-03-01, :2017-03-23

(Chen
et al, 2010; Chu et al, 2014; Zhang et al, 2015),

, 41490641 ,U1406401 7, ,

, E-mail: linxiaop@ouc.edu.cn



491

R (Chaigneau et a/,2011)
(Qiu et al, 2005; Yang et al, 2013)
(Yang et al, 2015) (Souza et al, 2011)

Zhang (2013) Argo ,
Argo s CTD
1
1.1
1.1.1
(SLA),
(AVISO)
(DT-MSLA),
TOPEX/Poseidon Jason-1  ERS
s Mercator s
7 1/4°x1/4°
0°—25°N, 105°—125°E
(SLA)
1.1.2 CTD CTD
2
CTD 1993
2009 CTD , 1460
CTD CTD CTD 911(917)
1 CTD ,
4°—25°N, 105°—125°E ,
2 CTD
900m CTD ,

, 800m

25°

Fogatys
Ce e Fesalngat. ¢
-

R I

et taod .q....s..‘.‘."
PosPule

105° 110° 115° 120° E 125°
1 CTD
Fig.1 The distribution of CTD profile in SouthChina
Sea(SCS)
CTD
1.1.3 WOAOQ09(World Ocean Atlas
09) (NOAA)
(NODC)
WOAO09 50x5° 1°x1°
0—5500m ,
33 0—1500m ,
24 0°—25°N,
105°—125°E, 1°x1° ,
0—800m
1.2
1.2.1 CTD CTD
Okubo-Weiss
Okubo-Weiss W=-2x10"%/s* (Chaigneau et
al, 2011)
Okubo-Weiss (Isern-Fontanetet al,
2003): W =4(u; +vu,), X,y

>

u=—(g/NHn, v=—g/Nn,



492 49

W=-2x10""2/s? 4 - ’
, R, =+A/n (Cheltoner al, 2007) CTD

CTD , L(L=3 L
R) , CTD SR, L=3R

5 893
10 1460
15 872
20 1459
25 868
30 1460
50 1457
75 1451
100 1431
150 1345
200 1223
250 1200
£ 300 1186
i 400 1134
w 500 1090
% 600 1051
700 1037
800 903
900 432
1000 544
1100 112
1200 456
1300 99
1400 98
1500 254
1750 99
2000 125

1 1 | 1 | 1 1 J
0 200 400 600 800 1000 1200 1400 1600
CTDHIE

2 CTD
Fig.2 Distribution of CTD data in different depth

131 ,
* CTD CTD , CTD
CTD 53, 3
. ® 1994 4 13
, CTD
( 4, CTD (
1.2.2 ,
(r, z),r CTD

3R

3
Fig.3 The method of mesoscale eddiesmatching R
. CTD , 0

R L=3R r=r/Ry

CTD ,
247 CTD , 6 CTD
, 116 ,



3 1 493
= 10 P/ Ry2) I3
125 Po )
21° 1.20 s , Ry ’
1.15 r
20° 1.10 1.2.3
1.05 P plp=p'lf,
19° 1.00 FRENKSED,
0.95
g 0.90 __[?
15 116°  117° 118 119° E 120° p(2) ——_Logp'dZ+C, g ,C 2z
z C ,
4 5 0
Fig.4 Using altimeter data to identify mesoscale eddies 2y =800m
: , :m *
Okubo-Weiss s
r(2),
CTD p(0)=g-py-SSH , p,
(1030kg/m?®) P R WOAO09
CTD P.p %
. _ -1
) . pn (rn B Z) - pO .
0 0
b
200 200
400 400t
600 600
800 800
E E
= 1000 < 1000
b @-»f
B 1200 5N 1200t
1400 1400 |
1600 1600
1800 1800
2000 ' : : - : 2000 : : : . .
0 5 10 15 20 25 30 320 325 33.0 335 340 345 350
BE (°C) HhE
5 CTD (a) (b)
Fig.5 Matched CTD temperature salinity profile
: CTD
1.2.4 2013), D
Zhang (2013) s D
b p ! b p’l

P =Fxy.0)-F(z)

(Chelton et al, 2011),

(Zhang et al,

Pn
Pa(1,2)/ p,(0,2)

>

Pn

Pa(1,2)/ p,(0,2) ,



494 49
1.2
— CHHNBEER
1.0 R — PIIER
""""" (1=ro ) €XP(=1y 12)
0.8+
0.6+
0.4+
0.2+
| of
I 02 . . TEE
| 0 0.5 1.0 1.5 2.0 25 3.0
| ,'n
: : >
IB—tiRI 1 2 fa 7
PIRAR Fig.7 The universal horizontal structure of abnormal pressure
, in mesoscale eddies in SCS
6 CTD ( s
2014) r, 1.5 , > T'n
Fig.6 Project CTD profiles to the normalized cylindrical
coordinates 1.5
CTD , 2.5
CTD ; 0, 4
CTD (rn, 2)
0 s 1.5
R(rn) ’
, o Dn 2.5 R 1.5
pn(rn’z)/pn(rn’o)a Ty 5 1.5
> DPn Tn
Pa(1,,2) Py (7;,,0)
H(z) 2.2
8a 5
) 8b
H(z), z,
2.1 m
7 (5,10, 15, 20, s 0 800m
30, 50, 75, 100, 125, 150, 200, 300, 400, 500, 600, 700, ,
800m) > 8a
e H(z) )
(Zhang et al, 2013): R(r,)=(1-r>/ b
2)-exp(-7; /2) :
7 2 2 b
Py =(1,,2)/ ;
2,(0,2) R(r,), 7 800m , H(z)

0.1,



495

CTD

(1

500
£ 1000
N

1500

2000

500}
E 1000}
N

1500

2000

0 02 04 06 08 10
H(2)

Fig.8 The universal vertical structure of mesoscale eddies
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ON UNIVERSAL 3D STRUCTURE OF MESOSCALE EDDIES IN UPPER
LAYER OF SOUTH CHINA SEA
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Abstract

the mesoscale eddies in the South China Sea (SCS) and used normalized composite analysis of satellite altimetry and CTD

Under the assumption of geostrophic balance and hydrostatic balance,we investigated the spatial structure of

data. Compared with the universal structure of mesoscale eddies in the globe oceans, the horizontal structure of mesoscale
eddies in SCS converge 2.5 times faster than those in 1.5 radius outside. The measurement and calculation show, the
influence range of eddies in SCS is about 2 radius smaller than those in the globe oceans. Due to lack of deep level data, we
could composite the vertical structure of mesoscale eddies in 0—800m only in SCS. Because of the background
stratification and the Coriolis force, the vertical structure is much more different from those in the globe oceans. With the
increase of depth, the vertical structure attenuates much more rapidly in SCS.
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