5399 456 pe
2022412 A

MARINE FORECASTS

il Eie Vol.39,No.6

Dec.2022

DOI:10.11737/j.issn.1003-0239.2022.06.009

B AR I BRRE 22K & R 52 B AR A MR 35 W

R, REE, RRY, AT, KL

(LREAFAMNIRGREZAEXE R LHE, K 300072;2. E K @F HEERERAR T, K M 51031053, 8 &4

FEBBEARFERNAAREGEAERLRE,] K S M 510310)

W OE: A T201744 10 A R0 H 52 X e B AR L VR, A T W o AR G D B 2R X o i T
ERCFLETIMA T A, R T HEEARER BT EETNE, FRERELN,
FEBh A F AL 7, & N 6 A KR B IR, R B & K 3K B 145 om/s; 0T M
EENLFEENANGER AL TERERSE, PR MR B m o B R KT 12d; 00 %
W% e it B RE KA N 7.6do JTH M A K Y 2 i B2 3 0 0.042 cm/s; JT M W K4 51 A - K
MEER AEERELENENEEREERFE AN FEEENMEEH"NEL,
ERAFWMLTE, 6 NoT REEKRTE, KEAKEREA.

KB wERLE B RRZEEEANR; B R FH

HE 4K S P44 THKFRIRAD: A

i

1 3

A5 P B R R 2 3T S M B AR 1 8
WS B, T I A7 T BRI PR AN TR IR op 1
[E| Sy WA i Wa o 3 0 [ S e £
S e BERENE TR W A B E RS AR E
PR PR N BB 30 g 3RO R AR AR BB (RS I B
X A BRI R R OO R T R X
INTRUEE PR PR BE AR b | it PR S 9 T 4T LA S B
VIR A T S R, IR O i A B
T LA T HAE L — 2 T 1 o A A B 5 1
LR P

R 22 35 X FAGHE e 5 | Ak 1 S AR iR 3 R A T
T REMFEEY, LEAMANCWFSE T 3 8k ik 1 2
TR AL I B S UL & B E A T RS ik
P LU 7 ) W Ak, I 5 ) B i fig i E
HiF. JAROSZ %0 1 1997 4F 4 H —1998 4F 3 H 1H
(i) VR 0 R B UL I B ORE  BIF Y TR R R e A
(Desoto Canyon ) W38 A9 3T 0 MR 3T, 2 B3 4501 7Y

KRB 2021-11-14; {&E HHA: 2022-02-11,

XEHS :1003-0239(2022)06-0083-07

P PR IR AT 5534 40 em/s, SILVERTHORNE %5 UUhfF
5 TR MEE s RS e ARk, R I EA W
WA R SRR = E SRR K
KT 100 m (12 8 P A % . MUKHERJEE 457
WHFGE T B BE 2R 2 B 3 G D M O, e B Xk
AP RE R EBAR 55 . KIM ZE9F 58 T 20 )2 A8
ATV 0 S P 0 ) 52 T, A 30 B 2 %o B8 XU 3
B IR 1V B 28 2200 20%~T70% , X 5 1R & J2 R E ¥R
M g =B A i . GOUGH S5 IESE T 85 VG |
ARACHR A iR R IR MR IR s |, & B H ik
T EEE 2010 4F 6 A KUk 8 5| iy R o
WFFE R A 5 K5 S 18 3 158 P O S A 2 BR324 29
10 em/s, Fig K AT 3K 2 m/so J A5 P8 %) 7K S RO
— A JLE Tk, ) RO — ey JLHREDLA
KU, B RS A S P U g AR T [0 DL R AR R
F L, A — oy 7 d 2 LR, EBERS
ORI R e ARG . A,
WEFE T P R AR IIR 3 e 2 TR A AH B A2
BRI WA F2 %€ AE ] (Parametric Subharmonic

EEWA : ARRBEIRETENEIRINEOAR 50 S S0 % H BRI (MESTA-2021-C001).
EZ A : XIFEIA1980-), T, m g TR, A1, =2 SO B R B2 5598 . E-mail : liutongmu@smst.gz.cn



84 HANE S (TR s 39%:

Instability , PST) LA K H RUBE i et i A5 EAIR 7 1) Il i)
A

MR LA K S iRz —, P35
AL 154 5 MG U DRI e T B9 30 15 1 P i 1
A3 o H AT R A Y R T A
T SR BB A A0 B /D e B3 O S AT 4y
Breo, 2R IR S POR R BRI GY 1 6 R R AR
A (R P R I A, R IR e ShRE v (i B4
HAE G XA B AT, FR e e et 4 d, sk
IV A LI S8R , BF 5 A H Vi T S0 1B Vi O )
) 33 7] 55 1.20 m/s, 40~250 m I ) 5 R 1 IR
BREEHEIE 1 °Co FREVRAEC 2100 1 rh ROBE % i X
AT MR 4 1 R o B L S L B RE A A S L 4
BASE I o E SR TN 6T T TR 1) 30T BT iR 35 9 A
AP B (ER T B I R ) B = ST
ATy, R B R R 2R X 180 m 22 47 /K IR
IS I AR 5 9 AR DLARE . AR SR 7 r il
A8 i 4 XA T3 A T s R V7 A LI 9, 3 ok X L
AT KRB S A i S VI AR A O A T
LIS 6 KR 55 (10 B1) 2 N 2 AR AE .

2 BRI %

2.1 ému_kga}u

20174F 10 H 11 H 128 (A, TR, 72953
FEDLRPE I B — A PP AR I 58 B2 A DB 1 5
B R By R I 44 o B RS (B PR g
1720) , &5 K KX 4 18 m/s; 5 KT 13 H 19 B
SRR PHE KRS, 14 H 14058 6 K, 15 B
04 I Ak S2 finsie Ay ik 5 K, 25 Bl s A XU AP O BT A
KIXFT3E 1094 (28 m/s) , HPO FR AR SR N 988 hPaj;
15 H 1905 &5 RUSBE T AR 8 1 e B 5 s & R B
WE 55, 16 H 09 B 5 KU 11405

2.2 WLMEHE

L0 50 s >Fe VR T 6 G 0 Y SRy i Vg U A R rh
O TE RIS AT A T FR (114°54.4" E,20°15.2'N),
Ui KR 186 my, Jay MG 14 J8 9 4 34.57 he WA
ML R A 2017 4F 8 A 31 H—20184F 1 A3 H . #
br b 35 20 & 7 2F 2385 8 3 3 #1 H {Y (Acoustic
Doppler Current Profiler, ADCP) H - WL il 1] 17 V¢

JAH/ (m/s)

Tiio FRATAEKIR 158 mAb A # 1 & 150k ADCP #47
] b3, 2 16 3 FE A g 8 m, FIE] 43 P8 3 min;
TE K 164 m 40 A B 1 & 600k ADCP #E 175 [a] T M
W, T [6] 40 B 224 0.5 m, B 6] 43 982 4 10 min, X
ORI 2K A R F bR A AR B 20 71 km AL A
SR UR I T JR) ME 14003 3 3% bR (115°277 E, 19°
52N BULI B . 2017 4F 9 A 1—30 H M #F55 i
X R AR S B A e 1o B ] B

3 R
31 FEIR

P 1a FIE] 1643510 MF 14003 3 15 A5 UL 1) X
TRFIVE B LI ) 9 97 2t 6 [R] AR fR 5 51 T v B A
JEZ R B KU BB BV ARl o Sl i ik 2 (1o A
15 H 09 AT ) o R #ir 5 KUK 3 B9 52 1), AR S 43531
PEHUKEE 15 m 100 m F1 180 m UKL )Z )2
MK Z . FEA RS ST, iR 2 E N
5~88 cm/s, )2 M K 13~49 cm/s, JiEJZ 7 # N
3~43 cm/s. 5 KU ], 38 TR 04 351 1T I ek ) Al
HEaE |, )2 R IR F] 145 em/s, )2 B K Ik
F) 88 cm/s, K )2 F KIME L F] 66 cm/s. & KG [
TR AR

30 :
I
20+
I
I
10 |
I
I
0 L " " [ L "
10/2 10/7 10/12 10/17 10/22 10/27 11/1
HH/ CH/ED
a. 25
100
505
0 =

10/2 10/7 10/12 10/17 10/22 10/27 11/1
EECAGENED)
b. AR
----- B UL R BV Rl (45 0T TR I 221
P  RUCR 5371 0 I JXUaod A2 b 2 R U )
Fig.1 Wind process curve and current profile during

typhoon "Kanu"



61 ) AR « B AR AL BB A DX 15 XU 557 A I 1B 35 i 1 85

3.2 ERMERERHIE

R T HE— 2T G KRBT R I 5 M R
o FEAE 7 SCOR VU B B AR K 0T 08 D8 5 30 0 I8 P
TP AP R, A+ 3 8 AR B 0.85~ 115, £4 /)
A 1B 2 S XK B8 RIS 26 ) iz
A R A B R 51 . NIRRT LU, & X
SCAE R R 2 BRI R YR 29 18 em/s;
BXAIEHZ )G (10 A 18 HIT4R) , iR )2 fidh
JZ TS YL T R AN ) B[R] S 2R G
P A 28 ] LA AR A X, 2 s T i
RIZH)Z . DA m R B, i 322 3 5
1E10 H 22 Hik#ix K 40.8 cm/s, SR 5 B #is /)N
29 H HAZ W A 26 5 78 50~ 60 m /K FALAEAE—A>
T T R AN 5 60~ 130 m K R X I A 5
PRI B, IRIEAE 25 em/s 2247 , 520 TR e
—BEFLEE] 11 A )2 U B BN IR R A
13 cm/s /245, 52k E] o 10 H 19—23 H .,

; Tl 'WT'_'_' w0
g 50 A 1 | 20 é}
2100 : ' ‘ ',"""fll 0 %
Py | :4;%
150 4 [ 20~
' l 1 -40
102 107 1012 10/17 1022 1027 11/1
3/ CH/ED
a. il
AL | 0
50 | m“””' 20 2
: o 2
2100 [ I 4 ”l 0 =
® . i
150 I ' 207
' 010 -40

10/2 10/7 10/1210/17 10/22 10727 11/
EE: i VAGEVIED)
b. Zfi
K2 G RS5S¢ s i) e 51
Fig.2 Time series of near-inertial velocity before and after

typhoon "Kanu"

3.3 MHEIREREERIEAN

GATVAWIE ' Prdiiniz i) & Sl A=y =S AN
Fedl iy T2 RE R IR . KUREAY i AR T 4 <
i@ ) X3 5 T 2% 2 I s 2 A R, R
PRI R AR BLR A AT

T=7U (1)
o R IR A Z TR s 7 RN T
WG EIE , 13X BLIBOK TR 15 m AL BT BRI
W S 7 ] X (2) 55
;:pacd‘UIO‘ﬁlo (2)
K ep, K28 S B3 kg/m's| Uy | 10 m it
7 XU, B MF14003 36 V2 bR I 550808 ; U, 4 10 m
e 1 T G Y R IR B 2 €, o HE B R L, T R
X)) IR

C, %1000 =

1.2 Up<11

0.49 + 0.065U,, JA1<U,<19 (3)
1.364 + 0.0234U,, - 0.00023158,19 < U,, < 100

3 U AR B8 0 I 5 P R R A B 3 R S
HH &1 3a F1 3b 7] UL, 5 KPR FH I T] XU, 7 b e ok
AT 3 168 P B i 1 A A D 805 KGR 3.6 mW/m’, iX
Fb R R R AT S RE R E B 1.7 mW/mP K™, SR
YE Z 5, ORI 1581 AE £ 9 i A DR i s AR /)N
E-03~0.5 mW/m’ Z [0 325, MK 3crl LLE i,
& KUAE B 1) XUS AW T 1) B & B 43 4 K ik
136.2 kl/m’*, &5 W AE H Z J5 WURE B9 S A 38 /)N 29
25 KI/m’, Bl R 2L g g g n . KURE F A8/ 2

o 01
£
€ o
R
Z
X -0.1% : : : : :
10/2 10/7 10/12 10/17 1022 10727
IS EVAGSVAED)
_ a. RN g it 2
T s
z
£
% Owwww
=
£ 5L . . A . .
X 102 10/7 1012 10/17 10722 10127
)/ O/ HD
b. ROGHIEPEAC IR N5 2
“= 500
=) o
W 0
ki
<<§-500 - . - s - s
=102 10/7 1012 10/17 1022 10727

IS EVAGSVAED)
. RN EIEE I RE A il 2k

B3 G RERE R IRE AR A A
Fig.3 Input of near-inertial energy by typhoon "Kanu"



86 e

o i 39%

WL b 6 A B KBRS A 220, XU 3 Jie 4 5 1] 5
ARSI 1 A — 20 XUBEE AR N R, i
il 2o VA PN Bl i A K P el B AL R T
FEURAL , R A RE B 7 SR MU FE L

3.4 EiRMETNEE

KRG R G R R R sh e r A2 Ak, FRATR
FHLLUF R 5 ghhg «
B = po(i +07) (4)
e, A v, G 530 A 30 e 3 U S A B Y A
VAR VYRR G T ) BT 53 1 5 p, M RIS B U
HWHL1 024 kg/m’,
[&] 4a Ay 3T 1P 0 fi Bt R 8] 007K % B 728 Ak 3
Ko M BRI FE G KRS SE IR T i
PEZh e W N & KU e K BB R R 2
50 m, I 75 50 m DAL B N, SRS T R
L% . e L, S Bl BB A7 AR A = (DX R
S Fifg R Z AR . RZ WS RELE 10
H 22 H 00 B 22 47 ik W64 99 1/m?, i 2 I M s g
F£10 24 H 08 B 224735 £ 55 K E 36 J/m’*, SE L RE
S 1o (E O TE A TR B J2 22 () A5 4% (43R i st [0 AT L
THAAS B3 B IR 5 1 A ) R 244 0.042 cm/s,
X — &5 e /N ok B SE LR 0.046 em/s. Bl 4b
FKIE 100 m DAV EE S e 1 - 350 R h 42, il

100

50 80 E

=

E 6 3
100 =
® 40 5=
X

150 2 5

1012210727 11/1

102 107 1012 10/17
i)/ (H/HD
a. AWHYESSAEBI RIRUKIR 122 (L e

D
(=]

B
(=]

B

0 L . "
102107 10412 1017 1022 1027 11/1
i/ O3 /H)
b 100 mbhHT B A PES) g i 2k
K4 A5k shBEmS el oA

Fig.4 Time distributionof near-inertial kinetic energy

I PESNE/(J/md)
)
S

2R LA~ 21 5 43 IR 3% i o e R (H Y 7 R B
I ERRRERY e MO E . ARG T shBE
()81, AT AT AR 5] e P st 1) ROBE (A5 3
Al S K AA R D 20 B R AEL Y 1/ BT A IsF ) ) K 24
J7.6d.

B S S & AR B E TR R 2 2 R
JE R IR YRGS M2, B AT UL 7R IR £
BiHIE L &5 KUFE RS £ K BRI RE S 40 2 & i ok, B
TR L R BV IR IS . B R A
R, 7 22 )2 R v 2 B BT 0 et A7 A i i 3
HY T 65 RGEE A i V8 1T A 28] 3k ORI Sy, ) 487 A
EBEIRG . & RAERE , 764 HI (K1) R 3 i
(M2) B AR I | 4> H R RIS Lk H
TR 5 g 322 R b J2 0 4 H I 0 3 AR 1S e A 1Y
I, R AR D s 2 K TR H R g 1 R A
A A T AR A4 H SR (f+K1) |
FETE B R il 0, BNAEE BRI S5 4 B ki
PG . ARAE TR FE ST Oy ik B R R AR 1 1 2
FETE KR LA By AR A0 R = 2 L
{& (Power Spectrum Density Ratio, PSDR ) A/~ [A] 45
KGRI H LM B R (WES) . A RE R,
F K1 M2 F R PSDR 25 0 2:2:1, 6 UG 24 K
15:4: 1, BB & KU RIS ) 0 .

R FH AT VA 1) B [ 3] i 3 e /N 3 iy
LINATE TR R S E I R . 11
v W/ (1
U(t)=a,+ a,cos(2nf,t)+bsin(2nf,t)+ E(t) (5)
o U (o) I 4 1) RN 28 1) 1) Y A3k
viagwa by L G REGE (1) MR 2E, 4R E
B S I T w0 FUB EE R AR 1,
VI 2% )2 B P )23 ) e AT 4 o 8 184 o s A 18 K
FIZTEEITR Ny 1.015 £, X R T 014 341305
JE TG 3Ry 1,026 f, X B JE A R 33,78k 1K)
VA R DAy 1,029 f, X R BT VE R I O 33.67h, -
TEIEATR A 1.022 f, BAK KB “ RS

3.6 SN AL

K6 5 WA 55 7 A TS TR R (2 m)
MR JZ (158 m) K i 1 B 18] 2 51 o R =K



61 ) AR « B AR AL BB A DX 15 XU 557 A I 1B 35 i 1 87

f K M
105
N £ R
I/\\ e
9 X/
&
= [ {1
§ [
=
& H
5z i
[ {1
100
[ {1
L1
101 100 101
M /epd
a. /KIR15Sm
f K M
10
[ {1 & RGT
| {1 LA
3 |
§ 1
e I/11 w1
2 |
&
s [ {1
[ {1
100 f
[ {1
L1
101 100 10!

SR fepd
c. /KIK180 m

f K M
105
1 & M
[l G RE
g N\y\
= 1
E 1
gﬁ 1
= H
1
100 il
L1
10! 100 10!
HieR fepd
b. JK¥K100 m
f K M,
6
" 1 £ R
| Xf fIRUE
i
Z\E, 104 111
e 1
o 1
1
1
- LLI
10-1 100 10!
S /epd
d. Ak

KI5 B RS EHTRT S 28 0 5 Y BE TS i £k

Fig.5 Energy spectrum curve of meridional velocity before and after typhoon "Kanu"
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Near-inertial oscillation response of typhoon "Kanu" in the northeastern
continental shelf of the South China Sea

LIU Tongmu'**, YU Jianxing', MENG Qiang®’, WANG Yan™, ZHANG Xinwen®’
(1. State Key Laboratory of Hydraulic Engineering Simulation and Safety, Tianjin University, Tianjin 300072, China; 2. South China Sea Marine Survey
and Technology Center of State Oceanic Administration, Guangzhou 510310, China; 3. Key Laboratory of Marine Environmental Survey Technology and
Application, Ministry of Natural Resources, Guangzhou 510310, China )

Abstract: Based on the submersible observations in the northeastern continental shelf of the South China Sea in
October 2017, the characteristics of the near-inertial response of the oceans in the northeastern continental shelf
to typhoon "Kanu" are analyzed, and the evolution pattern of the near-inertial internal wave generation,
propagation and extinction is studied. The results show that, in terms of dynamic response, the current velocity
throughout the water column increases significantly during the typhoon transit, and the maximum surface velocity
reaches 145 cm/s. The two high value areas of the near-inertial velocity vertically are located in the surface layer
and the middle layer, and the influence time of near-inertial oscillation in the middle layer is longer than 12 d. The
e-folding time scale of the near-inertial oscillations is about 7.6 d. The vertical group velocity of the near-inertial
internal wave is 0.042 cm/s. The near-inertial internal wave could cause wave-wave interaction and coupled wave
between of the near-inertial wave and the all-day internal wave. During typhoon period, there is a significant
frequency "blue-shift" phenomenon during typhoon "Kanu". In terms of thermodynamic response, the typhoon
causes the surface water temperature decrease and bottom water temperature increase.

Key words :northeastern South China Sea; near-inertial oscillation; near-inertial internal wave; typhoon "Kanu"



