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Fig. 1 Bathymetry of the northern South China Sea and the location of the mooring (black star )
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Tab.1 The sensors and their settings of the mooring
(m) (s)
1 091HO010 17.5 30
2 0865029 20.5 30
3 086S001 25.5 30
4 084B039 30.5 30
5 091H007 35.5 30
6 084B037 35.5 30
7 084B043 40.5 30
8 086S049 45.5 30
9 084B046 50.5 30
10 086S050 55.5 30
11 084B049 60.5 30
12 091H009 65.5 30
13 086S042 65.5 30
14 084B045 70.5 30
15 084B044 75.5 30
16 084B038 80.5 30
17 086S045 85.5 30
18 084B042 90.5 30
19 091HO11 95.5 30
20 086S041 95.5 30
21 084B048 100.5 30
22 086S002 105.5 30
23 084B041 110.5 30
24 086S043 115.5 30
25 086S051 120.5 30
26 084B047 124.2 30
27 091H008 125 30
28 ADCP Rdil50kHz 125.5 120
, K, , , 2
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Tab.2 Elliptical elements of significant components (SNA>10) of barotropic tidal currents at the observation site during the
observation period
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Fig. 3 The temporal variations and vertical distributions of the HKE of diurnal (a) and semidiurnal (b) internal tides and spectra
for depth-integrated HKE of barocline tides (c) .
s 1

7.8cm/s, M, 8.1cm/s, S, 2.9cm/s
s , MU,
R 4.5cm/s, 25
M, ) S, ,2Qu 29
R 5.57cm/s MU, 37+
2oy, -0, , M, S, 451
;2Q, 2600l -, 53
0, K, MU, = o7
2Q ,

N =
=3
oo QQQQQQQQ%Q

KR (m)
23233382
9<ZXZZUOOQZgZXXZDOOOQQQQQQQC

0000000000000 -

= DNINI0 0000111170000

> MU2 2Q1 73

\\\\\=OGOOOQQQQ\\\aaoQQQQQﬂ

PL I 00000000 1 1+ =000 7770000001

<
S
N
33 93l S
5 > 97 Q
101 o N
’ 105 o Q
109F © N
13 O N
, 17t QO N
2Q, Ko MU,
payi

( 4
Fig.4 The tidal ellipses of the internal tide in different layers
: Om ) >

25%)



0
100

i ? ‘ I
h m | | M I
JAQEM m?: II[M‘ II ll.lFWul / ME

| (]|
M

Tully ™ l‘lm
| | " | || & I '” ' i
R

\\l}|||“HW|||||\‘ | ‘HHWHW"'M.....‘.uum \'M"”mm"“.ui\mni

07/20 07/30 08/ 10 08/20 08/30 09/10 09/20

f¥i| (R/8)
5 (a, b) (c, d)
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THE INTERNAL TIDES ON CONTINENTAL SHELF OF THE NORTHERN SOUTH
CHINA SEA

JIANG Shu-Min"*? ~DAI De-Jun"*?, QIAO Fang-Li"*°, MA Hong-Yu"?%?

(1. First Institute of Oceanography, Ministry of Natural Resources (MNR), Qingdao 266061, China; 2. Laboratory for Regional
Oceanography and Numerical Modeling, National Laboratory for Marine Science and Technology, Qingdao 266061, China;
3. Key Laboratory of Data Analysis and Applications, MNR, Qingdao 266061, China)

Abstract The temporal variability and vertical distribution of barotropic tides and internal tides were investigated
using 70-day high-frequency mooring data taken from continental shelf of the northwestern South China Sea in 2014. We
found that the components of O, K;, M,, and S, were the most prominent ones in barotropic tides. While in baroclinic tides,
additional to these major tidal components, MU, and 2Q; were considerably obvious. The major axes of tidal ellipses were
in southeast-northwest direction, being almost perpendicular to the local isobaths extension. The coherent diurnal internal
tidal currents took only 17.5% variance of total diurnal internal tidal variance, and the counterpart in semidiurnal tides
covered 30%. Moreover, the semidiurnal internal waves were dominant by the first mode motion, whereas the diurnal
internal tides exhibited higher mode features: the second mode covered a half of the total variance in diurnal tides, which is
twice of the first mode’s variance. In addition, both the total variance and the modal structure featured a half-month
variation. By comparing the different ways of calculating the vertical mode when observed depth of the velocity is limited,
we found that calculating vertical mode using full-depth temperature and salinity data is more accurate.

Key words South China Sea; internal tide; coherent tide; vertical mode



