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Characteristics of internal-wave spectra on the continental slope
of northern South China Sea
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Abstract: The authors analyze the internal wave spectra of the ADCP (Acoustic Doppler Current Profiler)
data from the South China Sea Monsoon EXperiment (SCSMEX) in 1998. The results suggest that the lev-

el of nonlinear interactions amongst internal waves affects the characteristics of internal wave spectra in the

north South China Sea. In the seasonal thermocline (depths of 22 m and 58 m) , the falloff rate of the spec-
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tra with frequency ¢ trends to fall between ¢~ ' and ¢ ? for internal-wave band due to strong nonlinear inter-

actions; furthermore, tidal harmonic frequency peaks with high energy show an amplitude decrease of ¢ *
with frequency. Below the seasonal thermocline (depth 130 m), the nonlinear interactions are weakened
with increasing depth so that the internal wave spectrum is similar to canonical Garrett-Munk spectrum,
both showing a falloff rate of ¢ ¢
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representing depth contours
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Fig. 2 Profiles of temperature and salinity (a) and
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Fig. 3 Kinetic energy(a) and rotary
coefficient spectra(b) at 22 m depth
(a)Black line represents nearly raw (vA2 degrees of freedom) kinetic
energy spectrum; red line represents moderately smoothed (va26
degrees of freedoms) kinetic energy spectrum (offset by 1072 in vertical
for clarity); blue, green, and pink line represent spectral slope
rate of —1.2, —3 and —1.0, respectively
(b) Moderately smoothed rotary coefficient Cg as in

equation (5); green line is results of equation (6)
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Fig. 4 Kinetic energy (a)and rotary coefficient spectra
(b)at 58 m depth
(a) Black line represents nearly raw (va~2 degrees of freedom)
kinetic energy spectrum; red line represents moderately
smoothed (vA~26 degrees of freedoms) kinetic energy
spectum (offset by 1072 in vertical for clarity); blue,
green, and pink line represent spectral slope rate
of —1.7, —3 and —1.0, respectively
(b)Moderately smoothed rotary rotary coefficient Cg as in

equation (5); green line is results of equation(6)

BR 5 AELRH X 852 /0N BROAR 3 8B AT B W (i AT) LA
o B, FIE I (8] B RE AL s . DT AR
PEFE I AE 58m KR LU AE 22m /KK S . 55— i,
TR AR MR R, 22m K TR Y S % 1O AR
ML EREB I —1. 25 f£ 58m KK, H
T ) B AR LR E A T . o b A X o B 4 H
B8, PR RCRA SRR — 1.7, R fE
130m K. £ Bl AR &bk 3 I (D3, D4, D5 4%)
S (NI AN | B3 X (B i s 2 S ]
Ho P g R e i O BEN . B 5 A F EIZAE
M RRE GM 3 —B0, #EAR T —1 0“1y
TR R ERAE



20 o g

% 28

]  DID2D3D4
10 D3’
i
10 D8 (a)
D9
, D10
10 1
“g 10’ 3
2 g 3
09
Jm
" 107 3
10° 3
10°5 :
10 10
1
0.8 1
%) 0.6 1
0.4] 1
0.2] 1
0" .
10° 10 10

o/cpd
B 5 130m 9 3 Be il () AiERE R Cr (D)

() BEBHART W SREE (A ox2) . L8N h ST (A hE
w26 WIS REIE CIE R UL, PRSI REIS 1 T2 2 0B |
WERRERE 2, BEARIERRE L 3;

(b) i 77 8 (5) TH 30 0 vh S50 T i i R AL Cr s BRERIR T RE(6)
TR0 rh 2L 3 e e R Cr
Fig. 5 Kinetic energy (a)and rotary coefficient spectra
(b)at 130 m depth
(a) Black line represents nearly raw (va~2 degrees of freedom)
kinetic energy spectrum; red line represents moderately smoothed
(va26 degrees of freedoms) kinetic energy spectum (offset
by 1072 in vertical for clarity); blue and pink line represent
spectral slope rate of —2 and —1. 3, respectively
(b)Moderately smoothed rotary rotary coefficient Cg as in

equation (5); green line is results of equation(6)
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