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SBE37 76, 106, 136, 166, 226, 256, 316 10
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Fig. 3 Kinetic energy power spectrum analysis at different depths at Station D1 (a) and Station D2 (b)
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Fig. 5 Surface mesoscale eddies and geostrophic current identified by OW method in spring 2009 (a—c) and spring 2020 (d—f)
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moving path, while the blue star represents the center of the cycle eddy, and the green line is the corresponding moving path
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Fig. 7 Sea level anomalies from surface mesoscale eddies and intraseasonal meridional flow lag-regression at Station D1
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a—d. “~” represents the intraseasonal meridional flow lead the surface mesoscale eddy 28 d, 21 d, 14 d, 7 d; f-i. “+” represents the intraseasonal meridional flow
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lag the surface mesoscale eddy 7 d, 14 d, 21 d, 28 d. Cyan triangle represents Station D1
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Fig. 8 Sea level anomalies from surface mesoscale eddies and intraseasonal meridional flow lag-regression at Station D2
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a—d. “~” represents the intraseasonal meridional flow lead the surface mesoscale eddy 28 d, 21 d, 14 d, 7 d; f-i. “+” represents the intraseasonal meridional flow

lag the surface mesoscale eddy 7 d, 14 d, 21 d, 28 d. Magenta triangle represents Station D2

RGN ER . b T — R R E P R IR 2
S, AR 3 2SN 3l A SR R B B ) AN ERE, RS
DA A I 1 7 22 )23 v R % il et R R

F TV A SO TG 1 W R O R T R R
CMEMS 4= £k 4 B Ff- 43 07 B4l i FH Pt dep . g e
PRV AR 1) B B 5 CMEMS 4> Bk W B3 543 #r 508
HEATXF LG (L 9) o 45 143 B B30 v ) 221 N T L
TR UL T 14 287 P O E 3R H IR LAl S A ) 2
PN SIS B, s 7 a5 P I B 5 T B B 1 AR Ak
AR VT L, 3 155 B A F CMEMS B0 8 8005 19 T
DA B 1 5 B 1 55 0 R 5 45 35 (BTC) 5 R % 6 23
(BCO)TE—ERRIE FIEATHEM .

XF T D1 il 57 a5 5 H5- 53 A B T H B B (& 10),
BT 2008 4E 11 A & 2009 4F 4 F 3% — B} B I 5
Ak (&1 10a) 5 520 9 22715 9 2l fig (& 6a) #H LE, P53
BT BSCHE AA B %) 2 P A S 0% ) T A %, i o 5
BRI AE 2009 4F 1 H o 7E 2009 4F 3 7, M43
RETT U 38 0 22 107, 25 R B2 1) 1E A8 46 700 5 A e A 46
HAE G TG 5, U6V 1 B ) N FRE [RIE R OE RS
R S5REARRES S, MWE hRVEA TR E 18
W, AR 318 m BHE MR EE L, TSR IE R

TR s TRUEATRE o 30 J1 AT i 18 5 76 i i)
R T 2710 N S AR I R 00 B, A RE I 2 1 £ Ok
A, R AE DS 8 R AR AR S RE TR
i, A B REEREANREWEMT, hr6
RE [0) I8 7 B % B8, LUK 32 I8 R AR 2 1038 40 TR 4%, i
XSl iR B RE R B

X D2 U AV A M B9 S 2019 4F 11 & 2020 4F
4 H st AR Ak (I 11), AR 52 00 rp i) 2875 P 28
1 3l ([ 6b), P43 BT 504 1 22795 N 15 5 438 H 3, I
KZ=A5 NS BAE 2020 4F 4 A o XTI NG
S PR 2020 4F 3-4 ), 110 m 4 434 28 46 19 30 o [
ICFE 3G 0, 155 m ¥R B A0 7 A8 48 350 ) 2008 I, 5 Y
FHEARTRE R IES 55 h il T & %
JE 25 5, AHOE AR e 08 AR W] 5, LRk 0, iX 3R]
W D2 B S R AR ZET N AR TR B R 2 R
EZAEARE S, LRSS F ¥ B )5 8
A [ 08 B 3 AR A B ol TR S g, v RUBE R 1 SR AR
PERFAE [RT BT BT 135 A 53 AV e 5 A0 2 A R 4091,

LA B X e 4387, it — 20487 T A4S i 0 0 3R )2
R ERAE R K AR ENN .. Mk
2009 44 28 D1 w7 o5 1 2745 9 A8 S s i 2



123 XS4 m gl A 7 2 A A Bl 9

o 2L u(DI-ADCP) o DL u(D1-CMEMS) o S u(D2-ADCP) o AL u(D2-CMEMS)
b Ul‘ T TR 4 U
) iy 0.2
£ 200 | 200 . 200
= _ il
5 400 (\ 400} ‘ 400 0.1
600 | n 600 600 oo &
o o2 v(Dl-VCMEMS) 0 o 42 M(D2-CMEMS) i%
TR 5 E
g 200 200 200 —0.1
% )
=400 ﬂ 400 400 0
0.2
600 L2 ” 600 600
0 (23 D1-SBE37 o b3. DI-CMEMS 0 .€3. D2-SBE37 o d3. D2-CMEMS
. 25
100 100 200 WM 200 ,
5 200 200 400 400 s =

300 600 600
2008—-12 2009-02 2009-04 200812 2009-02 2009-04 2008—12 2009-02 2009-04 2008—12 2009-02 2009—-04
I /(- H) I /(4 H) I i)/ (- H) /(4 H)
Pl 9 WA U AL (¥ VAR 2 I B0 (a, ©) 55 CMEMS 43 BT 44 (b, ) 3 1E
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Cases study of intraseasonal variability of velocity happened in spring
in the northern South China Sea

Liu Xue', Liang Chujin"?, Lin Feilong’

(1. School of Ocean Science, Nanjing University of Information and Technology, Nanjing 210044, China; 2. State Key Laboratory of Satel-
lite Ocean Environment Dynamics, Second Institute of Oceanography, Ministry of Natural Resources, Hangzhou 310012, China)

Abstract: The intraseasonal variability (ISV) associated with mesoscale eddies in the northern South China Sea has
been significant. Comparing the intraseasonal variability of flow at different times helps to elucidate the influence
of mesoscale eddies with various dynamic instability, therefore, this study analyzed the dynamic instability of
mesoscale eddies in the spring of 2009 and 2020 in the northern South China Sea, to figure out the characteristics of
intraseasonal variability. Based on mooring velocity data, it conducted kinetic spectral analysis, and the results
demonstrated that the ISV with period of 10-60 days in 2009 and the ISV with period of 30-90 days in 2020 dis-
played a similar vertical feature, with strong intraseasonal signals primarily occurring in the upper layer above 200 m.
Moreover, the ISV with period of 30-90 days was the main intraseasonal component during the corresponding ob-
servation period. Lag-regression analysis and calculation of dynamic instability showed that the intraseasonal vari-
ation of spring 2009 was affected by fast-moving but weak surface mesoscale eddies, and the dynamic instability
was modulated by baroclinic instability and barotropic instability. On the other hand, the intraseasonal variability in
the spring of 2020 was influenced by strong baroclinic mesoscale eddies, which might trigger the occurrence of in-
traseasonal variability in the flow fields more rapidly through enhanced vertical shear of velocity. The findings of
this study contribute to a deeper understanding of the impact mechanisms of mesoscale eddies on intraseasonal
activities in the northern South China Sea, providing important references and a theoretical basis for ocean dynam-

ics and climate research.

Key words: the northern South China Sea; intraseasonal variability (ISV); mesoscale eddy; dynamic instability
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