45 1 Vol.45, No.1

2014 1 OCEANOLOGIA ET LIMNOLOGIA SINICA Jan., 2014
%k
1,2 1 3 1
(1. 266071; 2. 100049,
3. 266061)
2006—2007 « ” ,
MSS60 ,
g, K )
P731.1 doi: 10.11693/hyhz20121205001
s TurboMAP-
) ( , 2002)
R Liu (2008) MSS60

(Thorpe, 1998) , ,

( , 2001) ,
20 50 , )
) MSS60
(2005)
’ 1
(2006) ,
, 35°N ( 1)
(2008) , Sea&Sun Technology
* ,41206020 ,41176018 , XDA11020301 s s

, E-mail: weicj@qdio.ac.cn
: R s , E-mail: yuf@ms.qdio.ac.cn
:2012-12-05, :2013-04-28



1 : 167

>

Kolmogoroff
(Dewey et al, 1987)

>

(Nasmyth spectrum) ,
(Yamazaki et al, 1990;
Wesson et al, 1994) 2 s
w(k)  Nasmyth

spectrum
123° E 124°
- I I ! 1 \ OSbOrn(1980)
119° 120° 121° 122° 123° 124° 125° 126° E 127°
1 35°N ’ .
Fig.1 Location of the Cruises in the Southern Yellow Sea K=Yy F
MSS60
N—_80P ,7 (mixing
El 3 po aZ
) efficiency), =102
Seabird911CTD 5
LADCP
MSS60 2.1 2006 35°N
, 2006 , 35°N
200m, 1024Hz 7 3
(PNS airfoil shear probe) > :
, 0—6S7'( ’
2107 —1072 W/kg), 50% ’
Wolk  (2002) Lueck  (2002) : 10m
, 10—30m ;
u/oz ’ ’
0 /8 , Taylor’s 10°C,
, 30cm/s ;
u_10u 10cm/s  ( 4) ,
oz W ot
W b
35°N
, €
o : k K & (
&= 7.5‘/(—”) =7.5v [y (k)dk
0z ky 5) s
14 , , 35°N
w(k) , . &

2¢pm( ), MSS60 i ( Im) € 10°°,



45

168
40—50m s
€ , 10°%—1077, 10
1 35°N , \
20
b
107 30
Tm<z<9m, €=4.7x10%w/kg
i E 40
10 Pl e 3
- e i 50
g F; :
S !
B, 10° : 60
5 }
5> X
A 70
104 \ temperature
121.5° 122.0° 122.5° 123.0° 123.5° E 124.0°
—a
\ 3 35°N
10° 10 epr] 102 10° Fig.3 Temperature contour plot along the section 35°N
cpm
10
10m=<z=<15m, €=2.7x10w/kg
10
2
10 _ ; 20
= TSR A . V|
a b
S 30
“'lﬂl 10°° “\
g X E 40
> \\ gﬂ
10+ 50
\\\
X
h 60
- \
100 10 102 108
Klcpm] 70
10"
24m<z<30m, £=1.2x10"w/kg go| current(cm/s) A
102 121.5° 122.0° 122.5° 123.0° 123.5° E 124.0°
Shsia s s 4 35°N
T 10° 1 i 1N Fig.4 Current contour plot along the section 35°N
53
(\I,\ [
2 i
= I ’
< 10+ \\, ; _
> it 30m) , € 10°°
N\
&
10°° N ’
s
c A\ , € 10°%—1077
106
100 10" 10? 108 s
k[cpm]
b 2 8
2 w(k) 107
Nasmyth spectrum
& s

Fig.2 Examples of the shear spectra at hh158 in summer cruise
for the surface layer (a), pycnocline (b),and near the seafloor (c) K



1 : 169

10cm/s
60—70cm/s
€ 9 ,
&
107—107°
40—50m
&
) N &
1078 4 7
1215° 122.0°  1225°  123.0°  1235° E 124.0°
5 35°N , K &

Fig.5 The logarithm of turbulent kinetic energy dissipation
rate contour plot along the section 35°N

107
2.2 2006/2007 35°N
2007 s 35°N
8 6 35°N
current(cm/s)
120.5° 121.0° 121.5° 122.0° 122.5° 123.0° 123.5° E 124.0°
7 35°N
( 7) > Fig.7 Current contour plot along the section 35°N
10
10 20
30 £ 40
= o
Eﬂ 40 K 50
5 50

60

60
70

70

temperature 80
120.5° 121.0° 121.5° 122.0° 122.5° 123.0° 123.5° E 124.0°

80
120.5° 121.0° 121.5° 122.0° 122.5° 123.0° 123.5° E 124.0°
8 35°N

6 35°N Fig.8 The logarithm of turbulent kinetic energy dissipation rate
Fig.6 Temperature contour plot along the section 35°N contour plot along the section 35°N



170 45
2.3 2007 35°N
2007 35°N
9 ,
« 9 ;
( 10) 120.0° 120.5° 121.0° 121.5° 122.0° 122.5° 123.0° 123.5°E124.0°
11 € ,
11 35°N
g
-7 -6
107 —10 4 Fig.11 The logarithm of turbulent kinetic energy dissipation
, rate contour plot along thesection 35°N
s €

10
20
30

E 40

& 50
60
70

40—50m

temperature

120.0° 120.5° 121.0° 121.5° 122.0° 122.5° 123.0° 123.5°E124.0°

9

35°N

Fig.9 Temperature contour plot along the section 35°N

10
20
30

E 40

oy

& 50
60
70

80

current(cm/s)

120.0° 120.5° 121.0° 121.5° 122.0° 122.5° 123.0° 123.5°E124.0°

10

35°N

Fig.10 Current contour plot along the section 35°N

44m,



171

, , , 2008.
,32(12): 10—16

, , , 2005.
, ,50(16): 1784—1788
, , , 2006.
, 16: 1268—1274
. , , 2001.
,31(1): 7—13

Dewey R K, Crawford W R, Gargett A E et al, 1987. A
microstructure instrument for profiling oceanic turbulence in
coastal bottom boundary layers. Journal of Atmospheric and
Oceanic Technology, 4: 288—297

Liu Zhiyu, Hao Wei, Lozovatsky I D, 2008. Late summer
stratification internal waves and turbulence in the Yellow
Sea. Journal of Marine Systems, 77(4): 459—472

Lueck R G, Wolk F, Yamazaka H, 2002. Oceanic Velocity
Microstructure Measurements in the 20" Century. Journal of
Oceanography, 58: 153—174

Osborn T R, 1980. Estimates of the local rate of vertical diffusion
from dissipation measurements. Journal of Physical
Oceanography, 20: 83—89

Thorpe S A, 1998. Turbulence in the stratified rotating World
Ocean. Theorectical and Computational Fluid Dynamics, 11:
171—181

Wesson J C, Gregg M C, 1994. Mixing at Carmarinal Sill in the
Strait of Gibraltar. Journal of Geophysical Research, 99(C5):
9847—9878

Wolk F, Yamazaki H, Seuront L er al, 2002. A New Free-fall
Profiler for Measuring Biophysical Microstructure. Journal
of Atmospheric and Oceanic Technology, 19: 780—793

Yamazaki H, 1990. Stratified turbulence near a critical dissipation

rate. Journal of Physical Oceanography, 20: 1583—1598

SEASONAL VARIATION OF OCEAN TURBULENCE IN

THE WESTERN YELLOW SEA

WEI Chuan-Jie'”, YU Fei', GUO Jing-Song’, DIAO Xin-Yuan'

(1. Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071, China; 2. University of Chinese
Academy of Sciences, Beijing 100049; 3. First Institute of Oceanography, State Oceanic Administration,

Qingdao 266061, China)

Abstract Using the data acquired with Microstructure Profiler MSS60 during the Comprehensive Survey and

Evaluation in Chinese Nearshore Waters, turbulent kinetic energy dissipation rate and diffusivity in three seasons between

2006 and 2007 are estimated in the southern Yellow Sea. Our results reveal that mixing tends to be intensive in the coastal

region where water is well-mixed. Away from the coast, mixing become more intensive in the near-surface and bottom

layers than in the layers in-between. By combing the in situ observations, we suggest that mixing in the Yellow Sea is

controlled by both tide and wind. Wind determines the strength of mixing in the upper layer, whereas tide mainly affects

bottom mixing.
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