43 6

43(6):009~016

2013 6 PERIODICAL OF OCEAN UNIVERSITY OF CHINA Jun. , 2013
*
1 1 1 1
’ ) Y Y
(1. . . 266100
2. , 030000)
HYCOM ARGO , s
s s HY-
COM (2003—2009 ), 24 39 s
22°N , ,  22°N s
s o 21°N s ,
. 2003—2009 s s B
, 4% . ,
P731. 27 . A 1672-5174(2013)06-009-09
, . Chen et al*" CTD
, (1] s 1 ,
B ) , .
. )
R s . Li . Shaw''" ,
T/P (SSHA)
, Rossby , . (2] ARGO ,
, s ,121°E
1 . - . J121°E
) 5
) o
. Sheu et al. ! POM ,  Rossby ,
) ) ) , ;
, o ) ,
Zheng et al™™ , 5
150km 60% ., Liu ,
[6] [7] s s ,
, . Zheng et al'¥ .
ARGOS HYCOM .
., HU  HOUY N , ARGO )
* : ( G 2012CB417401) 4 (G2010CB428904) 5
(41176004)
:2012-04-17; :2012-06-01
(1987-), . E-mail: shenhui@ouc. edu. cn



10 2013
. 1.2
’ ’ 2 , Okubo-
, Weiss ,
. Okubot™  Weiss!'™ Okubo-Weiss
° q» , g>0
3 q<0 ., . .
1 ¢0+q  0.209- og q o q/q
1.1 o q/qp<—1
HYCOM ARGO . iq/q0>1 s —1<<q/q<<1
HYCOM 2003 11 ~2009 ’ B :
10 . ,0~700 m SSH :
. ] 1/12¢%) X 100 km OW g¢<—1
1/12¢HH . o ;
. 116°E~127°E, 2 :
18°N~26°N, Jia and Chassignet'"! HYCOM 80 km 1 o
(SSH) SSH 1.3
0.7 , HYCOM — (Runge-Kutta)
SSH , . . —
HYCOM . X George''™
NN . HYCOM . i =it ud 1
ARGO ARGO (ht Tit1 ; t
tp://www. argo. net/) , 2002 9 ~2011 Ui o y Y =y Tut,
7, 116°E~127°E  18°N~26°N, 87,
2 785 : ARGO
. . ARGO ,
1 . . HYCOM ; ARGO
26
' . 100 m ( 2)
24 0.2°,
, 3 21°N
C . ( )
B 121°E . 121°E .

20 4 2

116 118 120 122 124 126 °E
1 ARGO
Fig. 1 Distribution of ARGO observation

profile around the Luzon Strait

1.24X107*°C/m,

et al. [

3.84X107°C/m,
o 3

. Sheu



(.

-
-
-
-
-
-

124 126 °E

0.3 0.6 0.7 0.8 0.9 1.0 1.1
(a) (12,1,2 )sb) (7,8,9 ). a) Winter(December, January, February) ;b)Summer(July, August, September). )
2 ( ,m) 100m ( ,m)HYCOM

Fig. 2 Distribution of the mean SSH(in shaded, m)and 100m velocity field(in vector, m) based on HYCOM data

0 ZFWinter B FSummer
50 \ . o - = —
100
150
200
250
300
350
400
450 /

{//70i7iiit

500 1 - -
115 116 117 118 119 120 IQLEZ 123 124 125 126 "E 115 116 117 118 119 120 121 122 123 124 125 126 °E

- T e ———
le-05 2e-05 3e-05  4e-05 5e-03 be-05
3 21°N ( YHYCOM

Fig. 3 Distribution of 21°N temperature profile and temperature horizontal gradient(in shaded) based on HYCOM data

.4 .
.2 4 .
, (116. 5°E~118°E. 20°N ~ .
22°N) (119. 6°E~120. 3°E,20. 6°N~22°N) ,
(120. 6°E~122°E,18. 5°N~22°N), 3
(122°E~123°E,20. 5°N~21. 5°N), 4 ,
oL oL 4 o O-W ,
(1] 1 ( 5.6), 2003 11 ~2009 10
; 118°E : 40d 24,
. la 4b HYCOM 26d 39 . 5
. 22°N~24°N
2°C ’ ’ (  Hwang et al [* ),
. 600~700 m . i ,
2 . . 21°N
. ARGO X
(40 HYCOM . )
. ( 4d) . 21°N
. HYCOM « 6, .
. , . 39
. HYCOM . 400 m., 1 ( 6 ).
0.3PSU 400 m 2 .
0.2PSU (4o, . . .
, 2 s o

© 1994-2013 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



12

2013

wT W/
a b

100 | 100

200 200.

E 300 300+

b=y 400 - 4004
B

500 - 500

600 - 600

700 00—

m/C m/ T
d e

100 1 100 |
200 200 -

é 300 300 4

o 400 400

i

.4
500 500
600 600 -
700 S —— 700 -

579111315 171921 23252729
i EE Temperature/ T

{5 FE Temperature/ °C

57911131517192123252729
ikt FE Temperature/ T

340 342 344 346 348 350
$LHESalinity

m/C

200

300

400 |

500

700

579111315171921 23252729
B Temperature/C

mw/ T

2004

300+

4004

500

6001

700 . - . -
340 342 344 346 348 350
$RJE Salinity

(a) HYCOM ¥ 2 R0 E s b) HYCOM #0050 o) ARGO 3B 2 B UL D) ARGO Ul R RS o) HYCOM $l 4 F45 8 D HYCOM
WA KT A (LT 2k . B e PN 2 . e I X 2R L IR X)) . &) The winter’s temperature based on HYCOM datas b) The

summer s temperature based on HYCOM data; ¢) The winter's temperature based on ARGO data; d) The summers temperature based on ARGO

data; ¢) The winters salt based on HYCOM data; 1 The summers slat based on HYCOM data(Red line: east of Luzon strait; Pink line: Kuroshio

axis; Blue line: shedding eddy; Black line; north of SCS), )

B 4 RLEE R LA A 1
Fig. 4  Vertical distribution of temperature and salinity
26 al ——~ 26 N s
g§§ i
25 o - 25 /
*$ﬁ“ S / J
24 4 / 24 | / /
Pﬁ‘# ! / | A s

23] . A 23 LT 2

\‘.. ! NS
22 W 22 \

|
21 | : 21
o
20 ¢ 20
19 A 19
PN
18 \ . Y S L f : s 18 .
116 117 118 119 120 121 122 123 124 125 126 127°E 116 117 118 119 120 121 122 123 124 125 126 127°E
[# 5 RANEM IR B ik ie [# 6 e R s 1%

Fig. 5

The trajectory of anticyclone

Fig. 6 The trajectory of cyclone

© 1994-2013 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



—2.62X10"° s ', q/qo — 1. 24,
4 —2.68X107 s, .
41 0.12 m/s,
, (122°E,
19.5°ND ,
9 ( , . Sheu et al. M ,
5 6 ) 2004 11
18 , 5 1 ’ ’ ’
20°N ( 5 ’
) o 7 q/q < ’ ’
- . q/q0<—1 o , 2004 []12 26 1
1
(CI/C]o<*1 ) ,
(126°E, 21°N), 150 m, °

2004-11-18

‘ ) k %
TN X
PN
115 117 119 121 123 125 127 °

* 2004-12-08

121 123 125 127 °E

( : s : . Red frame: Luzon strait east anticyclone; Green frame: Shedding anticyclone)
7 2004 11 18 ~12 26 ( ym) g/ qe<<—1 ( )
Fig. 7 SSH (in contour, m)and ¢/q, << —1(shaded)around Luzon strait from Nov. 18", 2004 to Dec. 26™,2004

© 1994-2013 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



14 2013
T ’ ’
100+ 100 ’
, o
200+ 200 4 4.2
£ 300 300 HYCOM 2003—2009
g 400 400 1 ( 6 )
B - 2004 5 25 ~6 17 ., 9
q / qo <—1
600- 600 -
i I e B | W . 124. 08°E. 19. 30°N.,
59 1317 21252 34.0 342 344 346 348 350
alB i Temperature/C bk AESalinity 0.14 m/s, 100 m , 5.87X
107%™, q/qo — 2. 67, —5.69 X
( A1 18 ; A1 28 ; -
128 ; 12 16 ; 107%s71, R
12 16 5 (12 16 . Red ac- q/q
tive line; November 18 Luzon strait east anticyclone; Blue active line: No- ’ 0
vember 18 Luzon strait east anticyclone; Pink active line: December 8 Lu- o Sheu et al. L4 ’ ’
zon strait east anticyclone; Yellow active line; December 16 Luzon strait
east anticyclone; Black active line: December 16 Kuroshio axis; Black dot- ’ ’
ted line; December 16 shedding anticyclone. ) . “s” o,

8

Fig. 8 The temperature and salinity properties of the
anticyclone and shedding anticyclone

117 119 121

123

3 T

-]
B

3 /7

1 7 119 121 123 125

“N I!l}!}4-06—08

26 . -
w7
20 ?\; @Z@E = R\>J
RN 1% i WA

115 117 119

© 1994-2013 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



(@)

°N
26 | 26
24 24
2 22 {
20 i 20
> ¥ = .78,
18 2\ /Al 18

15 117 119 121 122 125  127°E

115
9 2004 5 25 ( ,m)  q/q<1 ( ) ( : )
Fig. 9 SSH (Contour, m) and ¢/q,<< — laroundLuzon strait from May. 25", 2004 to Jun. 17", 2004 (Red frame: cyclone)
4% ( 120,
b b
100 100 |
b o
2004 200 4
£ 300 300
%400 400 |
=
B
500+ 500
600 600
700 —————— 700 , v T d
5 9 1317 21 52 340 342 344 346 348 350
alfd EE Temperature/ T bk FE Salinity
( :5 25 B :5 30 B :6 4 B
68 5 ;610 . Red line; May 25cyclone; Blue [ S . 5
. L . 18 == R A (e (]
line; May 30 cyclone; Pink line: June 4 cyclone; Yellow line: May 8 018 19 120 121 122 123 124 125 °F
cyclone; Black line: June 10 cyclone. )
10 1 2004 12 2
Fig. 10 The distribution of salinity and temperature during ¢ )
the cyclone enter SCS Fig. 11 The trajectory of anticyclone particle and the SSH of
4.3 Dec. 2™, 2004(Contour: m)
o h<=0.73 cycl
26 N = ssh= : cyc Gn‘l: = =
b - .
25 |
(
11,12), HYCOM y 24
s ° 23
AY AY b
2
sigma=25 ( 150 m
, )s . 2004 12 2 #
) 26d , 20|
19
’ ) O. 08 m/S, i
’ 118 119 120
’ 12 2004 6 2
( 1), o ( :m)
, 2004 6 2 , Fig. 12 The trajectory of cyclone particle and the
16d., 0.1 m/s, , SSH of Jun. 2™, 2004(Contour; m)

1994-2013 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



16

2013

HYCOM
21°N .
2003—2009
11 18
R 2
s HYCOM
HYCOM
server/) , ARGO

argo. net/) ARGO

ARGO
HYCOM N
4
22°N s
, 21°N
HYCOM s
o 2004

ARGO

VARGO

o

(COAPS)
(http://hycom. org/data-
(http://www.

[1]

2]

[3]

(4]

(6]

(7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

Jia Y L, Chassigent E P. Seasonal variation of eddy shedding from
the Kuroshio intrusion in the Luzon Strait [J]. ] Oceanogr, 2011,
67: 601-611.
Li L, Jing CS, Zhu D Y. Coupling and propagating of mesoscale
sea level variability between the western Pacific and the South Chi-
na Sea [ J]. Chinese Science Bulletin, 2007, 52(12): 1699-1707.
(1] » 2008, 27(4): 1-9.
Sheu W J, Wu C R, Oey L Y. Blocking and westward passage of
eddies in the Luzon Strait [J]. Deep-Sea Research II, 2010, 57:
1783-1791.
Zheng Q N, Chang K T, HuJ Y, et al. Satellite altimeter obser-
vations of nonlinear Rossby eddy Kuroshio interaction at the Luzon
Strait [J]. J Oceanogr, 2011, 14(4): 329-333.
Liu QY, Souza D, Jia Y L, et al. Eddies in the northwest sub-
tropical Pacific and their possible effects on the South China Sea
[J]. Journal of University of China, 2005, 4(4); 329-333.
. . . ARGOs
(1. . 2010, 2: 1-5.
Zheng Q N, Lin H, Meng ] M, et al. Sub-mesoscale ocean vortex
trains in the Luzon Strait [J]. Journal Geophysical Research,
2008, 113(C04032) . 1-12.
Hu P, Hou Y J. Path transition of the western boundary current
with a gap due to mesoscale eddies: a 1. 5-layer, wind-driven ex-
periment [ J]. Chinese Journal of Oceanology and Limnology,
2010, 28(2): 365-370.
Chen G X, Hu P, Hou Y J, et al, Intrusion of the Kuroshio into
the South China Sea, in September2008 [J]. J Oceanogr, 2011,
67: 439-448.
Shaw P T. The seasonal variation of the intrusion of the Philip-
pine Sea water into the South China Sea [J]. Journal of Geophys-
ical Research, 1991, 96(cl): 821-827.
s . ARGO 20.5°N
[1]. s 2010, 29(4): 539-546.
Chassigent E P, Hurlburt H E, Metzger E J, et al. Global ocean
prediction with the hybrid coordinate ocean model ( HYCOM)
[J]. Oceanography, 2009, 22 64-75.
Okubo A. Horizontal dispersion of floatable particles in the vicin-
ity of velocity singularity such as convergences [J]. Deep Sea Re-
search, 1970, 17 445-454,
Weis SJ. The dynamics of enstrophy transfer in two dimensional
hydrodynamics [J]. Physica D, 1991, 48 273-294,
Jeong J, Hussain F. On the identification of a vortex [J]. Fluid
Mech, 1995, 285: 69-94.
George E, Michael A, Cleve B. Computer methods for mathe-
matical computations [M]. Englewood Cliffs, NJ: Prentice-Hall,
1977.
Hwang C, Wu C R, Kao R. TOPEX/Poseidon observations of
mesoscale eddies over the subtropical countercurrent: Kinematic
characteristics of an anticyclonic eddy and a cyclonic eddy [J]. J

Geophys Res, 2004, 109. C08013.
( 9z )



92

2013

Pollution Characteristics and Ecological Risk Assessment of Phenols Endocrine
Disruptors and PAHs in Surface Sediments of Beibu Gulf

YANG Yue-Zhi', ZHANG Hai-Li', LI Zheng-Yan'?, DU Xiu-Ping',
WANG Zhi-Feng', MENG Fan-Ping'**
(Ocean University of China 1. College of Environment Science and Engineering; 2. The Key Lab of Marine Environment Sci-

ence and Ecology, Ministry of Education, Qingdao 266100, China)

Abstract: Concentration, source and risk of five phenolic contaminants and 16 PAHs were studied in 9
sites in surface sediment of Beibu Gulf. The results showed that the concentrations of DCP,BP,OP,NP
and BPA were 0. 27~71.5,1.16~2.83,4.29~9.64,16.1~42. 2 and 3. 07~22. 8 ng/g (dry weight), re-
spectively, and total PAHs concentration ranged from 352 to 1066 ng/g dw with a mean of 573 ng/g.
There is significant correlation between PAHs and TOC(P<C0. 05)and it was found PAHs mainly came
from petrogenic sources. Low-molecular weight PAHs and phenolic contaminants in several sites would
cause adverse effect on local ecosystem. Overall, the environment quality of Beibu Gulf is good, but envi-
ronment management at some sites should be enhanced.

Key words: Beibu Gulf; phenolic contanminants; PAHs; ecological risk assessment

16 )

Effect on Eddies in the East of the Luzon Strait to
the Kuroshio and the South China Sea

SHEN Hui', JIA Ying-Lai', ZHANG Xiao'?, LIU Qin-Yu', CHEN Long-Jing'
(1. The Key Laboratory of Physical Oceanography, Ministry of Education, Ocean-Atmospheric Interaction and Climate Labo-
ratory, Ocean University of China, Qingdao 266003, China; 2. Meteorological Observatory, Taiyuan Satellite Launch Cen-
ter, Taiyuan 030000, China)

Abstract: Using HYCOM global assimilation data and ARGO data, the difference of the water mass
characteristics between the east and the west of the Luzon Strait is analyzed. Whether the eddies in the
east of the Luzon strait can migrate through the Kuroshio and have impact on the north SCS(south China
sea )is investigated. In climatological mean state, the temperature gradient across the Kuroshio is stron-
ger in summer than that in winter. Through water mass analysis, the thermohaline characteristics on both
sides of the Luzon strait are in significant difference, indicating that the thermohaline characteristics east
of the Luzon strait could not be transported through the Strait and influence the north SCS. During the
year 2003-2009 (available HYCOM data period) , 24 anticyclones are detected and none of them could trav-
el through the Kuroshio. Among these anticyclones, most anticyclones migrated westward from north of
22°N and were moved northward by the advection of the Kuroshio. Anticyclones from south of 22°N ten-
ded to dissipate quickly after colliding into the Babuyan Islands. 39 cyclones are detected and only one cy-
clone is observed to migrate through the Kuroshio and into the north SCS. Other cyclones detected tend to
migrate from south of 21(N, dissipate near the Islands or travel northward with the Kuroshio. However,
only 4% of the water mass passed through the Kuroshio with the cyclone, which means the impact of that
cyclone on the thermohaline characteristics of the SCS is very limited.

Key words: Luzon Strait; Kuroshio; South China Sea; eddy; thermohaline characteristics



