540 5 4 ) % B % 3 R Vol40 No4

2022 4F 10 H ADVANCES IN MARINE SCIENCE October, 2022

X A= S 5 1 A Y 1% 7B F0 A RLER IR

B &Yt
(1. L3838 K2 Wb, L 200030;
2LEAIGHERFS TR ALK E R, &R BRIF 519082)

W OE AWM ZRAETANER, NEETHRERREYEL., NA N EF IR EEE@/?EFE#H
I F 5 Ao FE oy ‘Eéﬁzﬁé*ﬁnﬂ%éy\ —HRZEGERENEML, AXHELERT MR RAEF T

W m AR, GE VWA RO AR, ko pam, P RERE. é‘ﬂ%vﬁﬂﬁl‘%’f /ﬁﬁﬁfﬁ‘ﬂﬁ&!‘k
HAE%; IR M 5&Eﬂ%%§ﬁimxﬁTé’7%%§?ﬁfi- THERAREEFRAAEREZOEN,; AHREREL

rwéqﬂéﬁé}mu&%ﬁ@?n#ﬂ CRMRI I, AXMAS WA HRFRBEE - BER, - S RAATHY
KB AmENEFTEAENRENTE,

KRR HAE; HE; &2

FESES:P7312 XHKFRERG: A X B S 1671-6647(2022)04-0763-14

doi: 10.12362/j.issn.1671-6647.20220502001

SIS A&, B e, Rk I M oy 5 3 Fr 2 B 48 SR (D). 9 3 B 22 3 R, 2022, 40(4):  763-776. ZHOU L, HONG W

Q. The propagation and dissipation of wind-generated near-inertial waves: a review[J]. Advances in Marine Science, 2022, 40(4):

763-776.

A5 PR I Cnear-inertial waves, NIWs) J& 5l 5 76 B} HL BRI 0 46 £ ( f = 2Qsing, H o QIR MLk F M3, oh
Jr 4 2 BEO BT B e Bl o oA O AL HE KUAE | ARZE B AR AR AT I IR 51 A XU R A ) A
Hodp o U B PE D A BB o M B R BB R Y 2/3 A5 A, SR IR B AR Ry R R R U S M U Y KO
RUE D9 10~ 100 km, T LK N 100~400 m, i FRHCABIMER, HAEIL BRI 1 e 5% , 7w - Bk
%:l‘ﬂflﬁ%f
VTR B T2 AFAE T A Bk v, AR S B AR R Il 9 A% i RE i 19 #2342 . D'Asaro Al Eric!!!
I Pollard 1 Millard™ JF % (4 slabCF- 4 ) 1 43 468 0 15 YO XU AR I BUPE BE B 2847 1 A8 F, IR Sl — iR
GlREah R E R, AT LU TE KON ) A S IR & B W BRI XA T R RE & . Bl S AT 3 i v
TR A T PR RE & 04T 1 R ERAG DY, 4 AT HE R 0.3~ 1.5 TW, AIRMIFFEE Al 3545 1 19 DX R
AP REIH R FEH T AR BRI =M. 182, Plueddemann 1 Farrar™ 8 1 {#f F slab &% 1 H AN % & FE#Z
TCIEAR GG B X AT VERE S (9 o 7E slab 27 it |y TEEZ FERLOHLA], T H BB R HWUIARE . BRE
J2 IR FRE 5 4 S BT AR A o U, s [R) RO 1Y slab 58U By GE P 2 0k SE A, S EURE A
AE R B A ZlﬁEI’JPWP(Price-Weller-Pinkel){tb%FT%*U%I‘E'T(%’—jj%ﬂ;é@]%[iﬂ’]( BAEM, BIAEA NI
i —FEMIRGE T A ER, #M ARG 2R ENA L, i [ slab AV i FL 5T, ADLZ5 2R
WA ] 3 . Alford™ i i f# H Pollard-Rhines-Thompson #i5 . PWP IR & JZ #5 %Y L & Crawford F1 Large "% X}
LR 98 38 1) KPP(K-Profile Parameterization) 848, EF Al 35 1 XUAR 0 B P B 9 BB, ) FHRH XS 3785 0 19

Y #5 B #A: 2022-05-02

BT : B K H AR 3 4 10— I SR AR FH (42125601 T A Y 98 45 245 ok A rb BGRB8 390 965 39 2 5 P 728 A B9 A B AL o)
(42076001) ; | iff 3¢ 38 K 2% < W 5 3 R0~ B 4 0 B ——vi B R VR RS Ao AR v A B RE VR U VR R T O R Ak B R AE S AL
( SL2020PT205)

EEBN: A 1979, 5, #kz, -1, £ 2 N F A i SON B AE FH 7 T8 BF 55 . E-mail: zhouleil 588@sjtu.edu.cn

(e D


https://doi.org/10.12362/j.issn.1671-6647.20220502001
https://doi.org/10.12362/j.issn.1671-6647.20220502001
https://www.ams-journal.org.cn
https://www.ams-journal.org.cn
https://www.ams-journal.org.cn
https://www.ams-journal.org.cn
https://www.ams-journal.org.cn
https://www.ams-journal.org.cn
https://www.ams-journal.org.cn
https://www.ams-journal.org.cn

764 [EZRE S A i 40 4

I 3 0 — b U A R RE R, fh B sk XS A 0.26 TW. 25 EFNIR, RR4EZYA 0.3~0.7 TW 1Y XU BE
i 3 IR S B U AR, 24 5 KRB B A T R B RE R Y 1761

7351, KA Munk F1 Wunsch'™ fE5 A 4558, ZAERFBLA RUE BIAL PRI B0 0 ), R PE R ZAF R &
A0 s, T GEREX AR A SR B DT 2.0 TW BN R LR BRI A o X 26 58 B — B 40 R IR T 1 Y
P AE R N AR RO FE ALY, B 0.9 TW R H TN, 54 12 TW R A T RIZMBE RS A, b XU 45
PR BE A T 2005 o AN i XF T Munk AT Wunsch!™ SAG 54528, QSR 25 B R A B9 B TR HLE N ml
i A B e A RIS R A, XA T E S AR . (L RIE AR, 4R R QR BR AT AR 75 2T LA BE
Ao fE LRI, RAE P AR BEHT R A 5T DA AT st s TR TR R, RS AT b R i Y
L T 5 3T 3 1) BT 51 % Kelvin-Helmholtz AN G & 52 I, [ i, 1 15 14 -t Bl A Ay b Ui 3 KR
JEE B 7 AR B0 B T 30T 9 R A TR A S O EE RN R, TR T L RE AL B R AR
WERMEFE N TR ST ORI S, R AR A BRIV SR A A0 T B RE ORI . VAR T P I B A 2 R T A TR S AN AR
SE A Az BRI BP0 A AR A S T B R PR R L S RS S A R AL AR A L
TR, o B Sl R RUBE A e 0 0 1 8 0 IR R, [ I O g TS Y B SR BRI/ B A W T T
AR 28 ERTIE, AR RO R URE A TR 00 T BR AR, TR IR P S A R A Y
HE AR ORI, R AR A G E A T

AR DRUAE ST A5 1 02 P8y A R 2 S S 1 1 XL S 6 2220 g L AN R BE 5 | Alford 59 425 T H
0 NIWs DRI . B FBIRL, JF2558 1T NIWSs (192 il o XU AT 1 1 30 15 14 A e 7 T v rh o2
AL FIRERLAY , BEE AR AP ANAT 3 7>, — B2 B B SQIE Ailal. JHepin ivE e AL B BZ LT
UG A s« IR I B A ) A% 47 AR 1] G2 B A R AR ) L PR e A AR ) A AL A R O G g —
AW B TR, T 3o 46 1] AU ) g DR AT ) 7 8 R R SRS il ) e A A, A SO BT 5 T MUAE S 15 1
W TR TE ) A R AFE R WL BEAT B4, A BB 4R It — 284 J5 WP S A 5P I ) JEL B, ok — 25 S 1%
WAL AU S5 T 1 BF 5T B IR AT

1 R J 5 5 ) A %

L1 iR AERREREENER

KA SIS U A i Pl PR R R AR, HA KA TR A 19 1000 km {9 7K S RUEE B223260 ) 25350 B g5 i
FRR AL KRR LR K R, TR KE Tk F B IR A2 IR A E T IR A& E B sTek, 25 B0 4R
FE R BRI AR f, IR 43 A
cp =Y (J’fmjl ),
K NRIBEIIE; ko IRKFHEE; m WEEHBER . PSS EREKRZ, N~107s", £'~10°m Fl
m '~ 100 m, A LUAL S 3 B AL 4K 100 m T 75 BERO R R h 3 a0 Fr L, 25 30 100 8 10 KO ROBE AN I b, Hiale
HAERERAEW S8 . J5 LR IT TS 52 i XA S 1 A 9 1) S B DR L R L R R b 4 R AR Ak
ORI B . & KR TR DA GRS A B T AT P B BRI 4, #E B SCh SRR T A4

TEWG P R SC R0 v, L0 30 R B B8R 01 5 il 26 B A9 728 A (B 350N D S BT AT IR U KOS RUBE A s /N B
Fif Fsf [i) 338 7= A 7 ORI i B, R HE T R T SR AT R A B . AR, X E A R
BN B 55 T X AT RIS, AL b, KA PR RE R AR AR KRR L SR P RE 2 3 KA &, T
TRV PO A SR i i AU Y S0, B pAON A, H RO i Bt 2 5 | R J) 3 A0 R AR Ak i B 22 R R POV, il an
A T 4 70 0% 1500550 0 35 O 40 030 50 398 0 £ 302 A0 Ml it 7 A o IR e R 4 I 1 9 1 9 ¢

(D



https://www.ams-journal.org.cn

41 Fi &, S AU ST I A% 4 N RE B2 765

AT LU Ry s AR R, R AR 02 RS, Wﬁ{%f“ﬂ’ﬁﬂ*ﬁ“i/'\ttﬁxﬁ R — A B T, AR N K-
JRUE VI 3 o A 1 O T, A W R SR A RO fop = fo+By + 2 )ﬂ’WaT‘ﬁ‘Ettﬂxﬁl i T #E %, Johnston

S8 5 33 %) 2018 4F 88 2% &5 X Mangkhut 7 b5 (4 51 8548 09 40 #r #&%T*R T8 e A< B R AT 7 A ) I
W BT YIS, A RBT A B T AR B ) N AR o RUEE TR R e R I A6 R ke s U B M U8 )
4% 5 KT RUBE 3t ) 3 LB U 0003 2ok kAR A A ) B ROEIOC R R/ AKOT K Ok B R NIWSs 1) 3 T
FEREDY; i KU A B 6 LR GE — MR — AR IE X, IR B A BGRA BT, B et ) DRI At RO
1t PR — R NIWSs (110 T &4

P A B T LA SR AE AL 23 5 L B AL 4% . Fu B R FHTE Polygon ¥ )22 Bl g 24 52 50 1
V] AE R VG IS AR A — AV B A, X S AR A TSR, R BB e R BE Ok [ SR ML s 3 DL R AR
SRIA . 6T TR I A I B B AL R, Munk A1 Phillips "0 B FRAEH T 2 H pAE I EATE N E R EN . [FE
RIAWF IR E LA PIROW L . —F A R sl A AL 4 5 — Rl R I B 1) R B AR o OC T I 2l 2 1) B b A% 4
LA, Ful i B — SRR 350 B 1 30 18 (AR B 7 B T L [ Wi b A2 4 1 i i s Bl . Bk B3
U BB AE ) AR A 4 i B R RS, B RN, M EATEE o= WA BN, T AR IO R
PR S 0 L X B R ) R A AL B R A, WA T LA ) ol T A R B AR AR T 2 A S i R Y b
TSR JG FERERC S R I B AR OGN R B, B T R o R T AN 2 1) B AT R A, X R AR 1Y
3 AR o AN 3 1) 2R T AR W BN T — A TR AR, BRI A 5 I R AR e A A B B AR Y . BT
ﬁﬁﬂ%i%%m%%ﬁ%%ﬁ%ﬁﬁﬁn,AMﬁé$kﬂ X RUAE ST I, IR NIWSs 1 Tk
SRR, T e AR A AL, AEXE TR £, AR B A, BRAE 1.0~ 1.2/, IR A B b X
2 T 4 B ML IX 7 A Y NIWSs RE i g — S0 4 fﬁfﬁ%%%ﬂﬁ m&*%NmmmfﬁﬁL%% ]
/1 R B AR AL B 5 R/ R RE AL R AR R, R R R ERIR A o R U LR, B E R R AR 1L
AT DA K ROBESAT i T LR AL 8 A4 B A7 BNZOK U K R RS2 . Al iz Bh A KR ER
MR s g, AP o R AmR, SEEEEME, JEmiETy 53,

12 RBEEXRSEZFHTHERE

UE B IR 5 FE IR A 2 AR AR, AT H E B A XU g 5k a8 7 A BN T B KR R
M7E Ak, X7 A NIWs A 8550, FELR MR RS AUHESL Y, G SR XU A SF 7% 38 B (U K T 58— RHE AR A AR A7
HEE e, AR ATERS B A KR T BT VE vh 23 7 A — AN TR D R R B2 Fe A XL, & T R TR A2 AR B
J2 T NIWSs B0, XU IR (19 NIWSs 7608 7 b (6 4% 1oL 2 . 78 R R TR B )2 T 48 R K RUEE
e R K AR KO 60 e TR R R 20, B I ] RO HERS . NIWSs 37018 15 B ERZ vh 27525400 | i 5 — s g Bt Bl
FERSE T 00 T A L, SRR A I BB P
Xt KRS BRI, Az 2] R R MZ 4SS 0 H 2, e b RO 3 IR SR i Bl 4
B SRR S b b RO B IR D A AL R 0N R Cw) T RS2 AR b £ S B A K
FHHE BRI fo, WEEAE fon N f2Z 00 NIWSs N BEAG 35 1 C<OMy X3 B AT 45 70 420 WA 9 7K SF- 76 ikt 1
KOS, A BRI R DX S 00 T LI S TR A R I 8 A R S T A OB B SRR R T B
JO7 7 A BE o 3 S (BN AR TR R ), ISR K S i u sk A 2 i B 727,
c=w+K-u, (2)
e o RRRPLCA XD K = (k,,m) = VOi& LU, 0 ZWAH. Blan, Fedvfek, Ml A
TR NIWs 23 38 i Qo /0D P8 CARD Y o, AT 68 $5 400 A9 T 28 A% 40 100 465 AR 437 £ 78 B T JIBUESE %1 5 7% 7). Pallas-
Sanz 457 ) FH = A1 28 9A 9 50 UL 5 T A B RS 08 1 A 3 5 B XL B4 D R 3 A ST IR AR AR 16 o L 4 SR
B, XU A B0 R B R O Fh )2 A 2235 80y 057 B RIS T P9 R A LR AL B TR B SR B Y . eI BLZ BT,



766 G = A 40 &

T TR - A B, M S R AR ELU)AR AT R OR 2 fE A A

T SCHE B NIWSs 119 T BL AL B5 0 5 7 3 50 9ol K O 4 B R 3 A5 o i ik o ikt & XU, HoKoF RUEE T
PL/NEE 500 km, HAT o RO BE KU — 209, Br LA R T H R L3 . 7 D'Asaro P RS, 4
EXREFEM20dH A, ARG )2 3068 & KA1 10% 8 o NIWs 7% 8 2] 8 5, f68 it DL 48 0P
K [exp(—At/r)] B9, A R o=11d. MAEMRESEE A b ROEEWETE 7, A7 000 21 NIW's DL P ) 7 o B
I R T e RN - D7 R I B TR O A e A VR i i A B < B R 1B 1 e 31 2 N L s SR S =S )
WU A RO, T S U0 AT R AR OC AR ORI ) B 3 EEDSTT, Johnston 4 Y X 2018 4F 9 2 5 K
“Mangkhut” i I b & 30, 3% & XUR U R 002 — A 1 B B X8, I IR N BT D) g B AR, ARG 5R T
NIWs [ 1] F A& 56 o 20007 B 55w 2 B AU P20 0 28 78 A5 3 B XU U7 B F 55 40 L 4 B ik, AN g ek, b
ARIE TS B KA TE Y Il i, ks R RGN T I ) B R, BT LA B0 5 XU AR A T A R
2955 0.01 Wem™?, S AY A B KR AR — DN BOE R, A, B RE B RHIE AL 252 I NIWSs 1) K7
TR, B s 5 R XU 2 428 114 388 R 25 /IS AL 0T I 08 %) 2 W S B T e R XU A £ XU 2 T 17 38 K 2
B R FZ WG R, R R AE 5 KU 0 A T R B 3X 3 S SRR AT R — S S B B RS 2 i M o g
1) e 3 K, H P R T o KA R A KRG [R5 XU RS B R o BT R KO AR R G R R, A K
Lk B, s ISP S8 R B AR A3 ) AR S B AN N 5 KU B BB E Y 3.5%, 5 S I A DM U B /N TR Bl
B FIEE R, B 2, KRG M b AR 0 3 M R T T R TR A JE LR 2 1 5 NTWS™,
J 3 5 Y -1 359 A A DA B AR L T A 0 S A Sh e R IR EL Y DI RGaR 2 AE AEA . InSR KU AR,
H1 T /N KT ROBE A FL B A R T NIWs 19 3 [ A% 55, [6) B 15 U5 | A A S0 46T 1 R e 3 2 76 (IR 26 32 b IX A
Fb T 5 B A AE S PR Y e AL 3, T S RO e ol LUR B SEEH . & KUF B NIWSs 4 i . 25 B
2 B BT G Y, R A XA B R St R i B 15 KT B 1 2 R T

2 AR R B FE R

U IR 5 B O R — N E A R, W B NIWSs B S RTR A )2 BY B0 3R 2l (4 i TR A 4 1)
FRUAOR A A R ikt O AR ELR A AR AL TAR K — AR B, R KR ) P A ) — A EE AL
R XIS 3 151 3 R i SR I8 (10 S e el e A, G e 20 3 e TR )2 U R 30 ) i 3 T 5 ) e AR A L R )=
TR I B B AR AL

21 BAEEBIRBEREFRRERERNGET

X TR A 2 b AT U 0 S i, A L A L e 548 4 e gl () RO R LR UL, R R R
ST B e 2 R b DX O B TR B s e ] RO 2 R R e i, KRR . KEE R . B
BN . LI AR L IR ) R T S B A A (R B AR s 5 e 3 15T D 1Y) e el s ]

Pollard F1 Millard ™ $2 H (1R & 2 U112 5 19 slab W R RLH LR A UK R

0Z T
L hifz=-—-rz
5 +if of r (3>

Kr: Z=utiv, BHEBFROKFRE; HAHREGZERE; phRERE®EE,; XN (r +it) ;5 AR
H BRI s r o Rayleigh damping 240, TEFZ GO0 , X AT 0] LGB I () 15 12 sl o 3 0 o A5 7
5RMERITEE TGRS, MRS ERA E T RS BTS2 e, BE T 2~20d0E
ol ) RUBE

() Bt A7 TR0 O 9k R Ak s i A B ) RUBE o L Gill PP SR B S o s, F8 il T RS
(R T e A e s A AN TR) S Z ) A A B AR T 2 8O0, I R K7 RUBE A8 R 00 8 RIVSE 285 25 4 Al T 30 15t


https://www.ams-journal.org.cn

4 11 A, A ARSI I A A% B I FE T 4 A 767

R EW I RUE S 1, B0 B K T 9 LI B T RLTE . O T A S, 2R BRI T

A B F NIWs P AE R I HLH] o L 40 D'Asaro ) 1 D'Asaro 262 45 . B AN 7E B[R] b AT DL AR B 97 H XU
21,2 2

30 B0 28 1) B I=— e, A T R = D) NIWs S (R % 1 o 2 1 KU R

m3

ﬁ%&ﬁﬁﬁﬁ&%miﬁmkﬁ,me%m%%fﬂ%ﬁﬁﬂﬁﬁ%ﬁﬁﬁ%ﬁﬁ@%%%ﬁ%#%
WL 25 A Y o HJ2 h 1990 4F 25 2004 4F T3 A2 BRI 1 T3 00 25 B0 A T A TR A )2 v A5 I R e () R
A, A6 IRV P A g e s ) RUBE IR AR B 26 FE R i G n . Z 5, Van Meurs®™ 31 Hy T gk i g e i) R A1) 1T g
P, JFER00E 175 5L 8 25 Al A B nT DL NIWSs K F 80, 20T B3N M VR o 0K 7 D% B0 7
ECBa) AT LAHA R BIERAEIR . Bor =B+ Val/25

Park 55V 84 T 5 ) 3 9 o [R) RUBE 2 (R AR AR B R, JRAR R 1990 45 2 2004 4F (1 T AL IR 5 U5 UL 4% L
AT PSR A 5 R A 2 I I D ) R R ) R Oy B s R 6 pR B e BT S R L B IR AR R S 91
Moehlis FI Smith®™ #E 3 1) 7 2 , B & & A 5 5 i JF 6 0 & 46 09 3 5 7 1 454, 76 B-F i K % Young il
Jellowl"® (1% 3= B2 3 153 14 42 h () Ak 5 B o 3 s AR 16 A N7 P 7 T 080 238 AR 15 42 R A i A AR, AT
WA BN e PrE It R, IR R S5IRA )2 R Hy (GRIZ IR 250 0.8%F N A9 VR BE D FIIFE 155 % N, (4
ANTE ) T 0 SR R AED A —2/3 R O7 BUIE Lo A AT 08T S aa RUBE RN D) A, )R AR A R
) B[] A DG B8 B T 1753 1 3 2l 0% S DI ) RUBE 4 1R 0 42 BR A0 A A AiE 5 22 W08 0 2] 1) 2~ 20 d A% 5 98 1)
] RUEE AW A o SR O A FEBR AU T P LA SR A BT A 0 DX, o U B ] RUJBE Bt 26 32 1 B8 It 1 o A AR AR
EE S N T N B R A A = G |y N e o1 Nl NBE o - i o T AN S 20 (e A A (1 | N R SR e o e R
Ze ) AL AMEE T B RN, B X B I R RO e ARk, XS RER S W A — B, ARt iz
Bl A7 7 — SR B, A B B T SR PR o AT SO AR T RO I R AR A DAL R 1 5 —
AN, P AT LS M g g st ), (E 7R 2R B AR AR ) v g 2 . Weller 7 HS SR R 0T BEXTIR A
JRA M RE AR A AR S W . Kunze PVHR Y, TS0 DI AS SR R ERE BB R R IR S 1 0k TR AR R
& B9 D7 9t X 3o H R R O, S — aoh AR A T L A A R Y A5 ) 4 A o KAk, Van Meurs P A Klein
SRR, /INRUBE (R B b 1T BB BT R M R R R S RIS )M L T L RT BB R R O TR 2 BRI AL
SR IO o 18 b RSP 3 AR G DA TG VA WG S s i o ) R L 7R 8 A B AE Park A5 B v S AR B, (H X AT RS 2
— 5.

22 BHFEEAEE S

b T U P R FEEL, T ¥ 2 AR 2 ( Ocean General Circulation Models, OGCM) /A~ g 4R ¥ Hl1 43 #¥ NIWs,
JIF LA 0 H ST Bk AT S 40tk o T AR R Bl RE Al T 2 B D AR N 2 AR T AR A, PRI AR
WKB( Wentzel-Kramers-Brillouin) it {81 >4 7 i i AR #PE . I A9 BEMLE N2 S 3035 D) A3 58, 33X 5 I IR ik
PR AR 5 7= R R A A . B, W TS i = ) 0 A AR S SO i TR RO T PN 3 YRR AE
Gregg”™ . Polzin 55" ¥ it Uit BN BEAE R ¢ Kom K

=m0 () ()
e=7x%x10 (NO EO ’ (4)

K NRBIWAE, N RWEREWEZIFE WA E, B EWEIZ 368 ENWNIERES . X 5 Henyey 5 ™ Al
McComas 1 Muller " £ 23 {1 2 3 2 A5 A — B0, I % X0k 2 sh e AR AL b i FE BU7A 7 — A A I sz, D
JRUH A 8 35 AT M B AT LA N I 104 T A S B0 AR I PN Y B8 e SR A R BN 0 T R R R A
FEHL -

Alford® # 5 Gill?" i) 2 Hit slab B8, 24 1 T NIWs Jaj b FE 5L 61 ¢ 10— AN JE 3 f) B BEe Al . %0
BHHAREREMEARREG)ZRE, 4 slab IR A 2N BGE B 2h SRS 1, 5204 B0 8 & o1 o R4
Vie™ B SY, RS 13 AR R, BIpa O AR R Mt AR, D)) M RE L ] g B RS 4



768 G = A 40 &

o B AR A () 3 o Y L . AR XA R B AT R, Alford® 015 slab B JE XHR A )2 e PR 5 8 1 o i AR
R RAPZ, ARIEAL 20 TIF 2 A EER, ka5 RIREG)EM N Z2KIRNHEEER, X2
SRR AG KU AR HITO Al 28 T — FR A RIS I NIWs {285 i a8 82, A3 46 rf RUBE i 98 1 RN 7E s e 4
a1 A AL R 07, (H T e ROBE SO B 23 5 ) NTW's (9 A ] RUBE | 8 0k B ] RO M S8 B IR, ] A7)
AN K AT RE W I 27 AR B I B AS A3AT L T LI B 2 B B e R N o WFSR A SRR WY, R MR HE L 1]
g=0.5~0.7, SUHE G P PE5 R — B0, LR R A TR 37% M RE R TEBLAS 1A 2 &8 1) B R X A,
M Alford P i) £ 38 2 W 12%~ 50% B9 REf MRS 1—2 ARSI B IT . Raja S5 7075 18T BCSLR AR IO ME 5
WR T, FIH 125 °19 18 & A8 Br 1 785 2 ( The Hybrid Coordinate Ocean Model, HYCOM) #E 47 & BRI L, &
PAE A BRI, NIWSs BE & (19 Jm MU FE B LU 492 Lh 3 3 20 1, ko396 8 0.79, 33 28 J I3 3k 15 5] 452 4101
ST SCRFS8 0 534k, Alford P9 g T A 3K Ry b AR HICLE 5 53 A1 RN ) o Y R, A& =R R AR
F 451 351 T T %) 4 3k T S E 43 0 R 0.63 F10.75. [RIE,  HY T iz A s 4000 o B8 a5 o o LA R
R ) SR R I 5 IR AR ) S B A A rh B T B T 3%

3 ZHIEMIES

AT JRUAE 30 158 P 00 1) T i K 2 3 S 7 T XU B2 3 B2 %) SO0 R A AR IF 5 ety b o YR B R
Vi BP0 — Bl [ RS R OO U g AR b B — el B2, A iR 5 R R A B DR R e AR IR AR
HRETR,  INTTKS Bh BB A% AL S VBB AR DY, AR 40 DA B P9 U A 2 ) T R ) AR AL 4R S 100100 g
P U 7E T N AL AR 1 3 R RS AR ARE 25 3 B U 2 R0 4 Rl 43 DA R AR TR A 2 I SRR UYL K 1 R
REN o

TR KR S50 & B A Y RE 20 1/3 7EBEES 1 1 2 Rl AR A4 4% o Alford S50 &8, AL LG 461 (1) 3
(UK A S e Sl ) B N N T 1 SR R (= B2 e N B 138 8 S T 0% 4 €] Sl N = B o L
A 12 8 SCRARAEAS P O, 5% 30 S A S 2 AR 3 I D 22 5 1932 Bl U AR Ay B0 S
HARE AR 0 DR B AL, (F 3 2 5L F R AE 6 4 4 B B A s B AR B A 25 512, FeEfTEER
BERER, AN AT BB P 8 U0 % ) H Al 50 43 1 b A B AR, BT RAE AT AT A e e S A R L i LR
AAER, XSRS o AR, SR, 5 P R A 4 T L o U S AT BR AR TR O0SIR
B NIWSs K BE 25 A% 48 (WL AR 5 /D, AR DB 5 b il 5 o P10 — SR RS 5 1 S AR O 1 B
BIAGREETON R Y R R SR MU R ) 2 £S5, BTSSR A S B ROEEA TR ED, XA
22 1 W00 >Fe 6 i

XF 1) T AR M R A, AR AR B T R ST AT AR R B, AR K — A Bk AR i AR 2
R, RIAMBERA T LML BRI . Dasaro ™ A, AERILKFEHE—REN I FE, BREETH
RE I T 36%£10%, & BH 3 — & 43 30 P 5 1 AAAIF 9% 3 A A5 4% 5 T o Furuichi %™ 08U BF 5T &8,
iy AR A JZ B R RE LA 15% A4 %) 150 m LAYE . Papa WP UE 2 a AU 25 SR 0, KR A RE M A 21
RAEE, Ho K2 12%~33% fig 25 Y, Raja 45 M AR 45 2 BR (1/25) °1R A A8 F1 i 7 45 28 CHYCOMD )
30 d BEPLAE R, H8 AR KA PR R R P U 19% (£ 5 E) 500 m R LU R o X IZE A RE R A A e, PR
FE— BN 30%~ 50% 1 BE it B 06 1% 2 v Y100, (RIS LR LU B BRI Ao e . RAA R —
43 AU A B4 R et T LA DU AR U A 08 A B B0 v R AL, (R RT UG #E B R Y e IR A0 e A R
DA T H A PR B DO R K PR g N B S e e b R R . Fer UV HR Y, WIR R £
B W &5 2R 38 A vk e, R4 3 5 e & nT AR R M A i 2 SR BRZ IR & GEE R T 150 m), 7] REFE
O BV TR A TP R R o TR) IS IR v A5 AN TR B 1 S B S RE AT S B R TR R, e e
KPGEEC69°12'W, 38°48 N WL & B, 7E 1200 m ¥R B LA (14 05 101k B 12k 104 5 11 90 76 06 38 0 Mk B

N

fn &


https://www.ams-journal.org.cn

4 11 A, A ARSI I A A% B I FE T 4 A 769

BRI 29 2 A, JFReLL T 2 UL B B sy pe i Wl DR SRR EE IR A, BZ, BARE
IRTETE N AR A KU A T PR BE B BT 5 L BOF AS w, E R AR SR VE NS EOIR S, AR BRI AETE, B
PLXT T At B 06 o P9 3 S0 AR i o T o b B A e R R R

WAL, FEVE 2 i o PR A Al ey, 0 B JBl 1) 9 T PN ) T AR A R DA S e i O =X, B R i
FEZE, X5 W0 25 R IR — B, Qi A8 T v XU 52 0 1) B e B T IR A 2 TR A AR e Y e
A J2 B 3 158 1 w7 i — B 2 AU, Alford S5 UOY UL 7R AR T T Y T AR WL RO ER B Z B4R . Hong
SEURTXF 2014 4R R I A KU I b B3R AR . AR R S T B, HERIDEAE B K “Kalmaegi” i 5l , RNELES
XU AR R WIRA b J22 0 A S RS o 1, A SR B S R U, (HORAEIR A 2 LUR IR AR Wt . 3T S A
ERAGETN3dAL, RIGHHEATIF M —H8E, SR BRI 36 (I8 1D o T Fp R T 26— iy i s i
T P A% 4% A B8 4 BB 7 v o R B R rh B B R B, Bl ML R A AR I R R, R ROk T L
TR ) R

20 20

120
120

220

320 320

420 420

Z/m
Z/m

520 520

620 620
720 720

820 820

09-0109-05 09-10 09-15 0920 09-25 09-30 09-0109-05 09-10 09-15 09-20 09-25 09-30
H 9 H 9
(a) UM (b) 5 RERAE AN

BT AR LN 2 2014 45 5 MU Kalmaegi” B A2 W0 00 Cre ¥ D 119 30 158 14 FE ek T 8 F8 00 AR 1] 174 22 T A7 B0
Fig. 1 Vertical profiles of near-inertial energy on both sides of typhoon "Kalmaegi" in 2014, observed by moorings

T %E T 30 A5 1k 0 A v v v AR L 1), BRAEBE S b 1A D R I B SRR AT B L feT DA M £ /b
FEHOT A K 7 BEE IR G . WEMHMSELITEZ T, —BINH 50%~ 70% 1Y A5 1 I 7E Jm) b FE L
(q), TRIET 30%~50% XUk A A 30 5P U BB f: 38 1 (o) vl DLZE TR 5 J2 A% 20 PR P &8 o (FLX 26 e ) S22 R
B 1, T 3K S 5 X T S B30 I AT U8 5 1 2 A 5 43 T VR A O B (81 2D

FBULHATH T PR, 11ﬁ$%ﬁ¢dﬂW&%Ii%%i#&ﬁﬁ@%mﬁﬁ%ﬁ@zmﬂﬂ10X10’5m2 Y
fEE Y BRI, BT IR S B H Jing SFUPTRWFSE R B, i TR BNE B AR, X
S S B TT REAS JE DA ER L )2 1 3 T 28 AR 9 TR 5 A B 25 0 A o 2 0 A 4 THT TR A5 1) ) 235 O 3 S M X i
B 21 28 I AR R VAR 3 B 3t AR A=A 00 R A i USROS ply XU A A G A D T LR 1Y) o A
MR A S8, T 2R A )2 i B RE & AT e A Ak, DL RO i 08 P 6 2 1) 1 4 S0 3 IR Vg 1 o
AWM T . L Jochum 45128 7£ CCSM4( The Community Climate System ModeD) H7, X /2 5t 4 P ¥ HR
W2 H04k 1 9 )& 55 St. Laurent 2617 X R & S EUL 2RI =X, %1&&%1@%%?%05 bf=0.3,
ﬁ%iﬁé%mw&uﬁ'ﬁmz)ﬁﬁwﬂﬁﬁ FEX SR T, Jochum 5515 & B, NIWs 1R 45 32 B M i 45 )22
FIINGR, ¥ HCRAU & T8 5t 80% . X — &35 Whalen 510 il B KB —3, £FME RN 8RS



770 o R o R 40

g

BIRECH 107° m*s™ A1 107° m* s {HR Hong 2120 F FT 5 KU I Kl 4 0 122 2 Bk 7 8 19 LU Bk o e B, i
2SR BEEEER /D, R R AE G KGR X S OB A SRS A T TR S R AR A RN T
IEER . DI, ) 75 260 3 151 B o o AR R PEAT B 2 A, DA A St A S 5f o X2k
WL B 5 = AT T S8 R R 25 A Bir B

vAe
qﬁvqb {ﬁjg
I -

]
1
sovesove i PSS
AR N : i
v
]
EENTT Y

]
I
TE e B 7R T O B R s B R AR A ST B B 3y, B R RS MR S A A B . P RS R M S
A 5 AL SR B 40, VAR e ) o 1) RS A A o X T KU AT R B AR R, 24 50%~ 70% 16 J) MR,
2 B U T B 292 30%~50%. [l Hh % € 1 Sk R BT BEWT 5 Hh i A T 0 B TR %
P2 PR AR 0 A i AR HOR B

Fig.2 Schematic for propagation and dissipation of wind-generated near-inertial waves

T3 MR A E T RN A )2 DL I A5 M R TS (8] 9 22 S5 7 AR =X I B AT R B . Jochum A5 A 5%
B 2 N ISR B M FE ORI W0 58 42 fh 1 3R XU 18 |, FEHBOR 76 538 XU e s BE B 1] A9 28 4k 5 TR 5 2
2R, XS g SRR AFPY, Hong S50 X & XU “Kalmaegi” WL A 88 B9 43 01 45 SR s , £ 6 Xl
B10d 4R A 2 T AEAE R i vk i, (HIRA 2 i B (& D, Has i A5 A e $880E X0k
FORIR A Z AR G2 T TG i s g ] 9 22 5, (H S B0IE Jr 58 0R B E I T EEA TE Z LD AR )E: 5 X
FIs S P R T 5 4 A A6 4 o

XTI B R S Bk R ik b, A B B2 F BA ( Climate Process Team) F Jochum 2512 ) = 25 i 48540 | )2
TEVE NIWs S EUWTR G o H i KBy ASHA 8 P55 XS e 6 Sy R4 v 430 R &5 8 8008 43 LA B Jmy b % 130 A B A
PRE AR RE R Z MR R A G, IRIEAE, WHT NIWs % SR & B AE & 7E 0.3~0.7 TWE, Jochum
SEUS AT S AL T 0.34 TW, 75 CCSM Bl 0.68 TW, A5 3 25 SR 1 ik 070 A5 =X vl i £ 1 i 40 4
WA, AT HEENE R ERES W . U E R LFRZ EM RN E S [, M TREGET
IR I8 X iR XU 1 ) S MRS RY L RS JR TR I M U AR L TR 2 v e B ) R s e (R SR, DL S W
PR T S AT B M BB A PR 1) 2 B B ) B R S B SR AR R R A I R B R R R, SV, DLR
BB 2 T 15 I I Y A — e L, R R R () R (DS D R A SR b A% 9 R 1) 2 B A A R
OARBL A TP 1 firiz ; QIE B MERE AL ENE G2 DL N LBl B 3 @IR A J2 N A5 e Dokt 2 1) 14 7%
FIALTL s OIRAE T U AT PO R 13 0ty S 1 5 @3 15 1 Jp AR A = v A4


https://www.ams-journal.org.cn

41

A, A ARSI I A A% B I FE T 4 A 771

S % Lk (References):

(1
[2]

B3]

[4]

[3]

[10]

[11]
[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]
[24]

[25]
[26]
[27]

D’ASARO, ERIC A. The energy flux from the wind to near-inertial motions in the mixed layer[J]. Journal of Physical Oceanography, 1985, 15(8): 943-959.
POLLARD R T, MILLARD R C. Comparison between observed and simulated wind-generated inertial oscillations[J]. Deep Sea Research and
Oceanographic Abstracts, 1970, 17(4): 813-821.
ALFORD M H. Internal swell generation: the spatial distribution of energy flux from the wind to mixed layer near-inertial motions[J]. Jour-
nal of Physical Oceanography, 2001, 31(8): 2359-2368.
ALFORD M H. Improved global maps and 54-year history of wind-work on ocean inertial motions[J]. Geophysical Research Letters,
2003(30): 1424-1427.
WATANABE M, HIBIYA T. Global estimates of the wind-induced energy flux to inertial motions in the surface mixed layer[J]. Geophysical
Research Letters, 2002, 29(8): 64-1-64-3.
JIANG J, LU Y Y, PERRIE W. Estimating the energy flux from the wind to ocean inertial motions: the sensitivity to surface wind fields[J].
Geophysical Research Letters, 2005, 32(15): L15610.
PLUEDDEMANN A J, FARRAR J T. Observations and models of the energy flux from the wind to mixed-layer inertial currents[J]. Deep Sea
Research Part II: Topical Studies in Oceanography, 2006, 53(1): 5-30.
FURUICHI N, HIBIYA T, NIWA Y. Model-predicted distribution of wind-induced internal wave energy in the world's oceans[J]. Journal of
Geophysical Research: Oceans, 2008, 113(C9): C09034.
ALFORD M H. Revisiting near-inertial wind work: slab models, relative stress, and mixed layer deepening[J]. Journal of Physical Oceanogra-
phy, 2020, 50(11): 3141-3156.
CRAWFORD G B, LARGE W G. A numerical investigation of resonant inertial response of the ocean to wind forcing[J]. Journal of Physi-
cal Oceanography, 1996, 26(6): 873-891.
WANG W, HUANG R X. Wind energy input to the Ekman layer[J]. Journal of Physical Oceanography, 2004, 34(5): 1267-1275.
MUNK W, WUNSCH C. Abyssal recipes II: energetics of tidal and wind mixing[J]. Deep Sea Research Part I: Oceanographic Research Pa-
pers, 1998, 45(12): 1977-2010.
ST LAURENT L, SIMMONS H. Estimates of power consumed by mixing in the ocean interior[J]. Journal of Climate, 2006, 19(19): 4877-
4890.
MARSHALL J, SPEER K. Closure of the meridional overturning circulation through Southern Ocean upwelling[J]. Nature Geoscience,
2012, 5(3): 171-180.
DECLOEDT T, LUTHER D S. On a simple empirical parameterization of topography-catalyzed diapycnal mixing in the abyssal ocean[J].
Journal of Physical Oceanography, 2010, 40(3): 487-508.
SANFORD T B, BLACK P G, HAUSTEIN J R, et al. Ocean response to a hurricane. Part I: observations[J]. Journal of Physical Oceanogra-
phy, 1987, 17(11): 2065-2083.
ALFORD M H, GREGG M C. Near-inertial mixing: modulation of shear, strain and microstructure at low latitude[J]. Journal of Geophysi-
cal Research: Oceans, 2001, 106(C8): 16947-16968.
WUNSCH C, FERRARI R. Vertical mixing, energy and the general circulation of the oceans[J]. Annual Review of Fluid Mechanics,
2004(36): 281-314.
DE LAVERGNE C, MADEC G, LE SOMMER J, et al. The impact of a variable mixing efficiency on the abyssal overturning[J]. Journal of
Physical Oceanography, 2016, 46(2): 663-681.
SHARPLES J, MOORE C M, ABRAHAM E R. Internal tide dissipation, mixing, and vertical nitrate flux at the shelf edge of NE New
Zealand[J]. Journal of Geophysical Research: Oceans, 2001, 106(C7): 14069-14081.
DENMAN K L, GARGETT A E. Biological-physical interactions in the upper ocean: the role of vertical and small-scale transport
processes[J]. Annual Review of Fluid Mechanics, 1995(27): 225-255.
D'ASARO E A, ERIKSEN C C, LEVINE M D, et al. Upper-ocean inertial currents forced by a strong storm. Part I: data and comparisons
with linear theory[J]. Journal of Physical Oceanography, 1995, 25(11): 2909-2936.
DOHAN K, DAVIS R E. Mixing in the transition layer during two storm events[J]. Journal of Physical Oceanography, 2011(41): 42-66.
ALFORD M H, MACKINNON J A, SIMMONS H L, et al. Near-inertial internal gravity waves in the ocean[J]. Annual Review of Marine Sci-
ence, 2016, 8(1): 95-123.
POLLARD R T. Properties of near-surface inertial oscillations[J]. Journal of Physical Oceanography, 1980, 10(3): 385-398.
THOMSON R E, HUGGETT W S. Wind-driven inertial oscillations of large spatial coherence[J]. Atmosphere-Ocean, 1981, 19(4): 281-306.
GILL A E. On the behavior of internal waves in the wakes of storms[J]. Journal of Physical Oceanography, 1984, 14(7): 1129-1151.


https://doi.org/10.1016/0011-7471(70)90043-4
https://doi.org/10.1016/0011-7471(70)90043-4
https://doi.org/10.1175/1520-0485(2001)031&lt;2359:ISGTSD&gt;2.0.CO;2
https://doi.org/10.1175/1520-0485(2001)031&lt;2359:ISGTSD&gt;2.0.CO;2
https://doi.org/10.1029/2005GL023289
https://doi.org/10.1175/JPO-D-20-0105.1
https://doi.org/10.1175/JPO-D-20-0105.1
https://doi.org/10.1175/JPO-D-20-0105.1
https://doi.org/10.1175/1520-0485(1996)026&lt;0873:ANIORI&gt;2.0.CO;2
https://doi.org/10.1175/1520-0485(1996)026&lt;0873:ANIORI&gt;2.0.CO;2
https://doi.org/10.1175/1520-0485(1996)026&lt;0873:ANIORI&gt;2.0.CO;2
https://doi.org/10.1175/1520-0485(2004)034&lt;1267:WEITTE&gt;2.0.CO;2
https://doi.org/10.1016/S0967-0637(98)00070-3
https://doi.org/10.1016/S0967-0637(98)00070-3
https://doi.org/10.1016/S0967-0637(98)00070-3
https://doi.org/10.1175/JCLI3887.1
https://doi.org/10.1038/ngeo1391
https://doi.org/10.1175/2009JPO4275.1
https://doi.org/10.1175/1520-0485(1987)017&lt;2065:ORTAHP&gt;2.0.CO;2
https://doi.org/10.1175/1520-0485(1987)017&lt;2065:ORTAHP&gt;2.0.CO;2
https://doi.org/10.1175/1520-0485(1987)017&lt;2065:ORTAHP&gt;2.0.CO;2
https://doi.org/10.1029/2000JC000370
https://doi.org/10.1029/2000JC000370
https://doi.org/10.1029/2000JC000370
https://doi.org/10.1175/JPO-D-14-0259.1
https://doi.org/10.1175/JPO-D-14-0259.1
https://doi.org/10.1029/2000JC000604
https://doi.org/10.1175/1520-0485(1995)025&lt;2909:UOICFB&gt;2.0.CO;2
https://doi.org/10.1146/annurev-marine-010814-015746
https://doi.org/10.1146/annurev-marine-010814-015746
https://doi.org/10.1146/annurev-marine-010814-015746
https://doi.org/10.1175/1520-0485(1980)010&lt;0385:PONSIO&gt;2.0.CO;2
https://doi.org/10.1080/07055900.1981.9649116
https://doi.org/10.1175/1520-0485(1984)014&lt;1129:OTBOIW&gt;2.0.CO;2
https://doi.org/10.1016/0011-7471(70)90043-4
https://doi.org/10.1016/0011-7471(70)90043-4
https://doi.org/10.1175/1520-0485(2001)031&lt;2359:ISGTSD&gt;2.0.CO;2
https://doi.org/10.1175/1520-0485(2001)031&lt;2359:ISGTSD&gt;2.0.CO;2
https://doi.org/10.1029/2005GL023289
https://doi.org/10.1175/JPO-D-20-0105.1
https://doi.org/10.1175/JPO-D-20-0105.1
https://doi.org/10.1175/JPO-D-20-0105.1
https://doi.org/10.1175/1520-0485(1996)026&lt;0873:ANIORI&gt;2.0.CO;2
https://doi.org/10.1175/1520-0485(1996)026&lt;0873:ANIORI&gt;2.0.CO;2
https://doi.org/10.1175/1520-0485(1996)026&lt;0873:ANIORI&gt;2.0.CO;2
https://doi.org/10.1175/1520-0485(2004)034&lt;1267:WEITTE&gt;2.0.CO;2
https://doi.org/10.1016/S0967-0637(98)00070-3
https://doi.org/10.1016/S0967-0637(98)00070-3
https://doi.org/10.1016/S0967-0637(98)00070-3
https://doi.org/10.1175/JCLI3887.1
https://doi.org/10.1038/ngeo1391
https://doi.org/10.1175/2009JPO4275.1
https://doi.org/10.1175/1520-0485(1987)017&lt;2065:ORTAHP&gt;2.0.CO;2
https://doi.org/10.1175/1520-0485(1987)017&lt;2065:ORTAHP&gt;2.0.CO;2
https://doi.org/10.1175/1520-0485(1987)017&lt;2065:ORTAHP&gt;2.0.CO;2
https://doi.org/10.1029/2000JC000370
https://doi.org/10.1029/2000JC000370
https://doi.org/10.1029/2000JC000370
https://doi.org/10.1175/JPO-D-14-0259.1
https://doi.org/10.1175/JPO-D-14-0259.1
https://doi.org/10.1029/2000JC000604
https://doi.org/10.1175/1520-0485(1995)025&lt;2909:UOICFB&gt;2.0.CO;2
https://doi.org/10.1146/annurev-marine-010814-015746
https://doi.org/10.1146/annurev-marine-010814-015746
https://doi.org/10.1146/annurev-marine-010814-015746
https://doi.org/10.1175/1520-0485(1980)010&lt;0385:PONSIO&gt;2.0.CO;2
https://doi.org/10.1080/07055900.1981.9649116
https://doi.org/10.1175/1520-0485(1984)014&lt;1129:OTBOIW&gt;2.0.CO;2

772 G = A 40 &

[28] D'ASARO E A. Upper-ocean inertial currents forced by a strong storm. Part III: interaction of inertial currents and mesoscale eddies[J].
Journal of Physical Oceanography, 1995, 25(11): 2953-2958.

[29] ZHAI XM, GREATBATCH R J, ZHAO J. Enhanced vertical propagation of storm-induced near-inertial energy in an eddying ocean chan-
nel[J]. Geophysical Research Letters, 2005, 32(18): L18602.

[30] MOOERS C N K. Several effects of a baroclinic current on the cross-stream propagation of inertial-internal waves[J]. Geophysical Fluid Dy-
namics, 1975, 6(3): 245-275.

[31] MOOERS C N K. Several effects of baroclinic currents on the three-dimensional propagation of inertial-internal waves[J]. Geophysical Flu-
id Dynamics, 1975, 6(3): 277-284.

[32] PERKINS H. Observed effect of an eddy on inertial oscillations[J]. Deep Sea Research and Oceanographic Abstracts, 1976, 23(11): 1037-
1042.

[33] KUNZE E. Near-inertial wave propagation in geostrophic shear[J]. Journal of Physical Oceanography, 1985, 15(5): 544-565.

[34] KUNZE E, SANFORD T B. Observations of near-inertial waves in a front[J]. Journal of Physical Oceanography, 1984, 14(3): 566-581.

[35] MIED R P, SHEN C Y, TRUMP C L, et al. Internal-inertial waves in a Surgasso Sea front[J]. Journal of Physical Oceanography, 1986,
16(11): 1751-1762.

[36] KUNZE E, SANFORD T B. Near-inertial wave interactions with mean flow and bottom topography near Caryn seamount[J]. Journal of Phys-
ical Oceanography, 1986, 16(1): 109-120.

[37] VAN MEURS P. Interactions between near-inertial mixed layer currents and the mesoscale: the importance of spatial variabilities in the vor-
ticity field[J]. Journal of Physical Oceanography, 1998, 28(7): 1363-1388.

[38] JOHNSTONTM S, WANG S, LEE C Y, et al. Near-inertial wave propagation in the wake of Super Typhoon Mangkhut: measurements from
a profiling float array[J]. Journal of Geophysical Research: Oceans, 2021, 126(2): €2020JC016749.

[39] FU L L. Observations and models of inertial waves in the deep ocean[J]. Reviews of Geophysics, 1981, 19(1): 141-170.

[40] MUNK W, PHILLIPS N. Coherence and band structure of inertial motion in the sea[J]. Reviews of Geophysics, 1968, 6(4): 447-472.

[41] NIWA Y, HIBIYA T. Nonlinear processes of energy transfer from traveling hurricanes to the deep ocean internal wave field[J]. Journal of
Geophysical Research: Oceans, 1997, 102(C6): 12469-12477.

[42] ALFORD M H. Redistribution of energy available for ocean mixing by long-range propagation of internal waves[J]. Nature, 2003,
423(6936): 159-162.

[43] XIAOJG, XIE Q, WANG D X, et al. On the near-inertial variations of meridional overturning circulation in the South China Sea[J]. Ocean
Science, 2016, 12(1): 335-344.

[44] RAJA K J, BUIJSMAN M C, SHRIVER J F, et al. Near-inertial wave energetics modulated by background flows in a global model simula-
tion[J]. Journal of Physical Oceanography, 2022, 52(5): 823-840.

[45] XIE X H, LIU Q, SHANG X D, et al. Poleward propagation of parametric subharmonic instability-induced inertial waves[J]. Journal of Geo-
physical Research: Oceans, 2016, 121(3): 1881-95.

[46] D'ASARO E A. The decay of wind-forced mixed layer inertial oscillations due to the B effect[J]. Journal of Geophysical Research: Oceans,
1989, 94(C2): 2045-2056.

[477 MAY G, WANG D X, SHU Y Q, et al. Bottom-reached near-inertial waves induced by the tropical cyclones, conson and mindulle, in the
South China Sea[J]. Journal of Geophysical Research: Oceans, 2022, 127: ¢2021JC018162.

[48] WEBSTER F. Observations of inertial-period motions in the deep sea[J]. Reviews of Geophysics, 1968, 6(4): 473-490.

[49] POLLARD R T. On the generation by winds of inertial waves in the ocean[J]. Deep Sea Research and Oceanographic Abstracts, 1970, 17(4):
795-812.

[50] VERONIS G. Partition of energy between geostrophic and non-geostrophic oceanic motions[J]. Deep Sea Research, 1956, 3(3): 157-177.

[51] ZHANG H, CHEN D, ZHOU L, et al. Upper ocean response to Typhoon Kalmaegi (2014)[J]. Journal of Geophysical Research: Oceans,
2016, 121(8): 6520-6535.

[52] GEISLERJ E. Linear theory of the response of a two layer ocean to a moving hurricane[J]. Geophysical Fluid Dynamics, 1970, 1(1-2): 249-
272.

[53] BROOKS D A. The wake of hurricane allen in the western Gulf of Mexico[J]. Journal of Physical Oceanography, 1983, 13(1): 117-129.

[54] SHAY L K, ELSBERRY R L. Near-inertial ocean current response to hurricane Frederic[J]. Journal of Physical Oceanography, 1987, 17(8):
1249-1269.

[55] BRINK K H. Observations of the response of thermocline currents to a hurricane[J]. Journal of Physical Oceanography, 1989, 19(7): 1017-
1022.

[56] SHAY L K, CHANG S W, ELSBERRY R L. Free surface effects on the near-inertial ocean current response to a hurricane[J]. Journal of


https://doi.org/10.1175/1520-0485(1995)025&lt;2953:UOICFB&gt;2.0.CO;2
https://doi.org/10.1080/03091927509365797
https://doi.org/10.1080/03091927509365797
https://doi.org/10.1080/03091927509365797
https://doi.org/10.1080/03091927509365798
https://doi.org/10.1080/03091927509365798
https://doi.org/10.1080/03091927509365798
https://doi.org/10.1016/0011-7471(76)90879-2
https://doi.org/10.1175/1520-0485(1985)015&lt;0544:NIWPIG&gt;2.0.CO;2
https://doi.org/10.1175/1520-0485(1984)014&lt;0566:OONIWI&gt;2.0.CO;2
https://doi.org/10.1175/1520-0485(1986)016&lt;1751:IIWIAS&gt;2.0.CO;2
https://doi.org/10.1175/1520-0485(1986)016&lt;0109:NIWIWM&gt;2.0.CO;2
https://doi.org/10.1175/1520-0485(1986)016&lt;0109:NIWIWM&gt;2.0.CO;2
https://doi.org/10.1175/1520-0485(1986)016&lt;0109:NIWIWM&gt;2.0.CO;2
https://doi.org/10.1175/1520-0485(1998)028&lt;1363:IBNIML&gt;2.0.CO;2
https://doi.org/10.1029/RG019i001p00141
https://doi.org/10.1029/RG006i004p00447
https://doi.org/10.1029/97JC00588
https://doi.org/10.1029/97JC00588
https://doi.org/10.1038/nature01628
https://doi.org/10.5194/os-12-335-2016
https://doi.org/10.5194/os-12-335-2016
https://doi.org/10.1175/JPO-D-21-0130.1
https://doi.org/10.1002/2015JC011194
https://doi.org/10.1002/2015JC011194
https://doi.org/10.1002/2015JC011194
https://doi.org/10.1029/JC094iC02p02045
https://doi.org/10.1029/RG006i004p00473
https://doi.org/10.1016/0011-7471(70)90042-2
https://doi.org/10.1016/0146-6313(56)90001-6
https://doi.org/10.1002/2016JC012064
https://doi.org/10.1080/03091927009365774
https://doi.org/10.1175/1520-0485(1983)013&lt;0117:TWOHAI&gt;2.0.CO;2
https://doi.org/10.1175/1520-0485(1987)017&lt;1249:NIOCRT&gt;2.0.CO;2
https://doi.org/10.1175/1520-0485(1989)019&lt;1017:OOTROT&gt;2.0.CO;2
https://doi.org/10.1175/1520-0485(1990)020&lt;1405:FSEOTN&gt;2.0.CO;2
https://doi.org/10.1175/1520-0485(1995)025&lt;2953:UOICFB&gt;2.0.CO;2
https://doi.org/10.1080/03091927509365797
https://doi.org/10.1080/03091927509365797
https://doi.org/10.1080/03091927509365797
https://doi.org/10.1080/03091927509365798
https://doi.org/10.1080/03091927509365798
https://doi.org/10.1080/03091927509365798
https://doi.org/10.1016/0011-7471(76)90879-2
https://doi.org/10.1175/1520-0485(1985)015&lt;0544:NIWPIG&gt;2.0.CO;2
https://doi.org/10.1175/1520-0485(1984)014&lt;0566:OONIWI&gt;2.0.CO;2
https://doi.org/10.1175/1520-0485(1986)016&lt;1751:IIWIAS&gt;2.0.CO;2
https://doi.org/10.1175/1520-0485(1986)016&lt;0109:NIWIWM&gt;2.0.CO;2
https://doi.org/10.1175/1520-0485(1986)016&lt;0109:NIWIWM&gt;2.0.CO;2
https://doi.org/10.1175/1520-0485(1986)016&lt;0109:NIWIWM&gt;2.0.CO;2
https://doi.org/10.1175/1520-0485(1998)028&lt;1363:IBNIML&gt;2.0.CO;2
https://doi.org/10.1029/RG019i001p00141
https://doi.org/10.1029/RG006i004p00447
https://doi.org/10.1029/97JC00588
https://doi.org/10.1029/97JC00588
https://doi.org/10.1038/nature01628
https://doi.org/10.5194/os-12-335-2016
https://doi.org/10.5194/os-12-335-2016
https://doi.org/10.1175/JPO-D-21-0130.1
https://doi.org/10.1002/2015JC011194
https://doi.org/10.1002/2015JC011194
https://doi.org/10.1002/2015JC011194
https://doi.org/10.1029/JC094iC02p02045
https://doi.org/10.1029/RG006i004p00473
https://doi.org/10.1016/0011-7471(70)90042-2
https://doi.org/10.1016/0146-6313(56)90001-6
https://doi.org/10.1002/2016JC012064
https://doi.org/10.1080/03091927009365774
https://doi.org/10.1175/1520-0485(1983)013&lt;0117:TWOHAI&gt;2.0.CO;2
https://doi.org/10.1175/1520-0485(1987)017&lt;1249:NIOCRT&gt;2.0.CO;2
https://doi.org/10.1175/1520-0485(1989)019&lt;1017:OOTROT&gt;2.0.CO;2
https://doi.org/10.1175/1520-0485(1990)020&lt;1405:FSEOTN&gt;2.0.CO;2
https://www.ams-journal.org.cn

41 J A AR AR I 0 1 1 R AR A 773
Physical Oceanography, 1990, 20(9): 1405-1424.

[57] SHAY L K, BLACK P G, MARIANO A J, et al. Upper ocean response to Hurricane Gilbert[J]. Journal of Geophysical Research: Oceans,
1992, 97(C12): 20227-20248.

[58] SHAY L K, MARIANO A J, JACOB S D, et al. Mean and near-inertial ocean current response to Hurricane Gilbert[J]. Journal of Physical
Oceanography, 1998, 28(5): 858-889.

[59] JAIMES B, SHAY L K. Near-inertial wave wake of Hurricanes Katrina and Rita over mesoscale oceanic eddies[J]. Journal of Physical
Oceanography, 2010, 40(6): 1320-1337.

[60] GREATBATCH R J. On the response of the ocean to a moving storm: parameters and scales[J]. Journal of Physical Oceanography, 1984,
14(1): 59-78.

[61] PRICE J F. Internal wave wake of a moving storm. Part I. scales, energy budget and observations[J]. Journal of Physical Oceanography,
1983, 13(6): 949-965.

[62] ALFORD M H, PINKEL R. Observations of overturning in the thermocline: the context of ocean mixing[J]. Journal of Physical Oceanogra-
phy, 2000, 30(5): 805-832.

[63] THORPE S A. The turbulent ocean[M]. Cambridge, U. K: Cambridge University Press, 2005.

[64] FERRARI R, WUNSCH C. Ocean circulation kinetic energy: reservoirs, sources, and sinks[J]. Annual Review of Fluid Mechanics, 2009,
41(1): 253-282.

[65] RUBENSTEIN D M. Vertical dispersion of inertial waves in the upper ocean[J]. Journal of Geophysical Research: Oceans, 1983, 88(C7):
4368-4380.

[66] RUBENSTEIN D M, ROBERTS G O. Scattering of Inertial waves by an ocean front[J]. Journal of Physical Oceanography, 1986, 16(1):
121-131.

[67] ORVIK K A, MORK M. A case study of Doppler-shifted inertial oscillations in the Norwegian Coastal Current[J]. Continental Shelf Re-
search, 1995, 15(11): 1369-1379.

[68] WHITT D B, THOMAS L N. Near-inertial waves in strongly baroclinic currents[J]. Journal of Physical Oceanography, 2013, 43(4): 706-
725.

[69] CHEN G X, XUE HJ, WANG D X, et al. Observed near-inertial kinetic energy in the northwestern South China Sea[J]. Journal of Geophysi-
cal Research: Oceans, 2013, 118(10): 4965-4977.

[70] KUNZE E, SCHMITT R W, TOOLE J M. The energy balance in a warm-core ring's near-inertial critical layer[J]. Journal of Physical
Oceanography, 1995, 25(5): 942-957.

[71] LEE D-K, NIILER P P. The inertial chimney: the near-inertial energy drainage from the ocean surface to the deep layer[J]. Journal of Geo-
physical Research: Oceans, 1998, 103(C4): 7579-7591.

[72]  WHITE W B. Doppler shift in the frequency of inertial waves observed in moored spectra[J]. Deep Sea Research and Oceanographic Ab-
stracts, 1972, 19(8): 595-600.

[73] LIGHTHILL S J. Acoustic streaming[J]. Journal of Sound and Vibration, 1978, 61(3): 391-418.

[74] PALLAS-SANZ E, CANDELA J, SHEINBAUM J, et al. Trapping of the near-inertial wave wakes of two consecutive hurricanes in the Loop
Current[J]. Journal of Geophysical Research: Oceans, 2016, 121(10): 7431-7454.

[75] JOHNSTON T M S, CHAUDHURI D, MATHUR M, et al. Decay mechanisms of near-inertial mixed layer oscillations in the Bay of
Bengal[J]. Oceanography, 2016, 29(2): 180-191.

[76] YOUNG W R, JELLOUL M B. Propagation of near-inertial oscillations through a geostrophic flow[J]. Journul of Marine Research, 1997,
55(4): 735-766.

[771 PALLAS-SANZ E, CANDELA J, SHEINBAUM 1J, et al. Mooring observations of the near-inertial wave wake of Hurricane Ida (2009)[J].
Dynamics of Atmospheres and Oceans, 2016(76): 325-344.

[78] SCHONAU M C, RUDNICK D L. Glider observations of the North Equatorial Current in the western tropical Pacific[J]. Journal of Geophysi-
cal Research: Oceans, 2015, 120(5): 3586-3605.

[79] XUJX,HUANG Y D, CHEN Z W, et al. Horizontal variations of typhoon-forced near-inertial oscillations in the South China Sea simulated
by a numerical model[J]. Continental Shelf Research, 2019(180): 24-34.

[80] LIUJL, CAIS Q, WANG S G. Observations of strong near-bottom current after the passage of Typhoon Pabuk in the South China Sea[J].
Journal of Marine Systems, 2011, 87(1): 102-108.

[81] CHANG S W, ANTHES R A. Numerical simulations of the ocean's nonlinear, baroclinic response to translating hurricanes[J]. Journal of
Physical Oceanography, 1978, 8(3): 468-480.

[82] SOARES SM, RICHARDS K J. Radiation of inertial kinetic energy as near-inertial waves forced by tropical Pacific easterly waves[J]. Geo-


https://doi.org/10.1175/1520-0485(1990)020&lt;1405:FSEOTN&gt;2.0.CO;2
https://doi.org/10.1029/92JC01586
https://doi.org/10.1175/1520-0485(1998)028&lt;0858:MANIOC&gt;2.0.CO;2
https://doi.org/10.1175/1520-0485(1998)028&lt;0858:MANIOC&gt;2.0.CO;2
https://doi.org/10.1175/2010JPO4309.1
https://doi.org/10.1175/2010JPO4309.1
https://doi.org/10.1175/1520-0485(1984)014&lt;0059:OTROTO&gt;2.0.CO;2
https://doi.org/10.1175/1520-0485(1983)013&lt;0949:IWWOAM&gt;2.0.CO;2
https://doi.org/10.1175/1520-0485(2000)030&lt;0805:OOOITT&gt;2.0.CO;2
https://doi.org/10.1175/1520-0485(2000)030&lt;0805:OOOITT&gt;2.0.CO;2
https://doi.org/10.1175/1520-0485(2000)030&lt;0805:OOOITT&gt;2.0.CO;2
https://doi.org/10.1146/annurev.fluid.40.111406.102139
https://doi.org/10.1029/JC088iC07p04368
https://doi.org/10.1175/1520-0485(1986)016&lt;0121:SOIWBA&gt;2.0.CO;2
https://doi.org/10.1175/JPO-D-12-0132.1
https://doi.org/10.1002/jgrc.20371
https://doi.org/10.1002/jgrc.20371
https://doi.org/10.1002/jgrc.20371
https://doi.org/10.1175/1520-0485(1995)025&lt;0942:TEBIAW&gt;2.0.CO;2
https://doi.org/10.1175/1520-0485(1995)025&lt;0942:TEBIAW&gt;2.0.CO;2
https://doi.org/10.1029/97JC03200
https://doi.org/10.1029/97JC03200
https://doi.org/10.1029/97JC03200
https://doi.org/10.1016/0011-7471(72)90042-3
https://doi.org/10.1016/0011-7471(72)90042-3
https://doi.org/10.1016/0011-7471(72)90042-3
https://doi.org/10.1016/0022-460X(78)90388-7
https://doi.org/10.1002/2015JC011592
https://doi.org/10.5670/oceanog.2016.50
https://doi.org/10.1002/2014JC010595
https://doi.org/10.1002/2014JC010595
https://doi.org/10.1002/2014JC010595
https://doi.org/10.1175/1520-0485(1978)008&lt;0468:NSOTON&gt;2.0.CO;2
https://doi.org/10.1175/1520-0485(1978)008&lt;0468:NSOTON&gt;2.0.CO;2
https://doi.org/10.1175/1520-0485(1990)020&lt;1405:FSEOTN&gt;2.0.CO;2
https://doi.org/10.1029/92JC01586
https://doi.org/10.1175/1520-0485(1998)028&lt;0858:MANIOC&gt;2.0.CO;2
https://doi.org/10.1175/1520-0485(1998)028&lt;0858:MANIOC&gt;2.0.CO;2
https://doi.org/10.1175/2010JPO4309.1
https://doi.org/10.1175/2010JPO4309.1
https://doi.org/10.1175/1520-0485(1984)014&lt;0059:OTROTO&gt;2.0.CO;2
https://doi.org/10.1175/1520-0485(1983)013&lt;0949:IWWOAM&gt;2.0.CO;2
https://doi.org/10.1175/1520-0485(2000)030&lt;0805:OOOITT&gt;2.0.CO;2
https://doi.org/10.1175/1520-0485(2000)030&lt;0805:OOOITT&gt;2.0.CO;2
https://doi.org/10.1175/1520-0485(2000)030&lt;0805:OOOITT&gt;2.0.CO;2
https://doi.org/10.1146/annurev.fluid.40.111406.102139
https://doi.org/10.1029/JC088iC07p04368
https://doi.org/10.1175/1520-0485(1986)016&lt;0121:SOIWBA&gt;2.0.CO;2
https://doi.org/10.1175/JPO-D-12-0132.1
https://doi.org/10.1002/jgrc.20371
https://doi.org/10.1002/jgrc.20371
https://doi.org/10.1002/jgrc.20371
https://doi.org/10.1175/1520-0485(1995)025&lt;0942:TEBIAW&gt;2.0.CO;2
https://doi.org/10.1175/1520-0485(1995)025&lt;0942:TEBIAW&gt;2.0.CO;2
https://doi.org/10.1029/97JC03200
https://doi.org/10.1029/97JC03200
https://doi.org/10.1029/97JC03200
https://doi.org/10.1016/0011-7471(72)90042-3
https://doi.org/10.1016/0011-7471(72)90042-3
https://doi.org/10.1016/0011-7471(72)90042-3
https://doi.org/10.1016/0022-460X(78)90388-7
https://doi.org/10.1002/2015JC011592
https://doi.org/10.5670/oceanog.2016.50
https://doi.org/10.1002/2014JC010595
https://doi.org/10.1002/2014JC010595
https://doi.org/10.1002/2014JC010595
https://doi.org/10.1175/1520-0485(1978)008&lt;0468:NSOTON&gt;2.0.CO;2
https://doi.org/10.1175/1520-0485(1978)008&lt;0468:NSOTON&gt;2.0.CO;2

774 [EZRE S A i 40 4

physical Research Letters, 2013, 40(9): 1760-1765.

[83] D'ASARO E A. The energy flux from the wind to near-inertial motions in the surface mixed layer[J]. Journal of Physical Oceanography,
1985, 15(8): 1043-1059.

[84] D'ASARO E A. Upper-ocean inertial currents forced by a strong storm. Part II: modeling[J]. Journal of Physical Oceanography, 1995,
25(11): 2937-2952.

[85] PARK JIJ, KIM K, SCHMITT R W. Global distribution of the decay timescale of mixed layer inertial motions observed by satellite-tracked
drifters[J]. Journal of Geophysical Research: Oceans, 2009, 114(C11).

[86] MOEHLIS J, SMITH S G L. Radiation of mixed layer near-inertial oscillations into the ocean interior[J]. Journal of Physical Oceanography,
2001, 31(6): 1550-1556.

[87] WELLER R A. The relation of near-inertial motions observed in the mixed layer during the JASIN (1978) experiment to the local wind
stress and to the quasi-geostrophic flow field[J]. Journal of Physical Oceanography, 1982, 12(10): 1122-1136.

[88] TOOLE J M, SCHMITT R W. Small-scale structures in the north-west Atlantic sub-tropical front[J]. Nature, 1987, 327(6117): 47-49.

[89] KLEIN P, SMITH S L, LAPEYRE G. Organization of near-inertial energy by an eddy field. Quarterly[J]. Journal of the Royal Meteorologi-
cal Society, 2004, 130(598): 1153-1166.

[90] GREGG M C. Scaling turbulent dissipation in the thermocline[J]. Journal of Geophysical Research: Oceans, 1989, 94(C7): 9686-9698.

[91] POLZIN K L, TOOLE J M, SCHMITT R W. Finescale parameterizations of turbulent dissipation[J]. Journal of Physical Oceanography,
1995, 25(3): 306-328.

[92] HENYEY F S, WRIGHT J, FLATTE S M. Energy and action flow through the internal wave field: an eikonal approach[J]. Journal of Geo-
physical Research: Oceans, 1986, 91(C7): 8487-8495.

[93] MCCOMAS C H, MULLER P. The dynamic balance of internal waves[J]. Journal of Physical Oceanography, 1981, 11(7): 970-986.

[94] ALFORD M H. Global calculations of local and remote near-inertial-wave dissipation[J]. Journal of Physical Oceanography, 2020, 50(11):
3157-3164.

[95] VIC C. Deep-ocean mixing driven by small-scale internal tides[J]. Nature Communication, 2019, 10(1): 1-9.

[96] ALFORD M H. Internal swell: distribution and redistribution of internal-wave energy [C]// Dynamics of Oceanic Internal Gravity Waves, II: Proc. 'Aha Hu-
liko’a Hawaiian Winter Workshop, Honolulu, HI, University of Hawaii at Manoa, 2003: 29-40.

[97] ZHAI XM, GREATBATCH R J, EDEN C. Spreading of near-inertial energy in a 1/12° model of the north Atlantic Ocean[J]. Geophysical re-
search letters, 2007, 34(10): L10609.

[98] SIMMONS H L, ALFORD M H. Simulating the long range swell of internal waves generated by ocean storms[J]. Oceanography, 2012,
25(2): 30-41.

[99] LARGE W G, CRAWFORD G B. Observations and simulations of upper-ocean response to wind events during the ocean storms
experiment[J]. Journal of Physical Oceanography, 1995, 25(11): 2831-2852.

[100] ALFORD M H. Energy available for ocean mixing redistributed through long-range propagation of internal waves[J]. Nature, 2003,
423(12): 159-163.

[101] ALFORD M H, CRONIN M F, KLYMAK J M. Annual cycle and depth penetration of wind-generated near-inertial internal waves at Ocean
Station Papa in the Northeast Pacific[J]. Journal of Physical Oceanography, 2012, 42(6): 889-909.

[102] GARRETT C. What is the “near-inertial” band and why is it different from the rest of the internal wave spectrum?[J]. Journal of Physical
Oceanography, 2001, 31(4): 962-971.

[103] RAY R D, MITCHUM G T. Surface manifestation of internal tides generated near Hawaii[J]. Geophysical Research Letters, 1996, 23(16):
2101-2104.

[104] RAY R D, CARTWRIGHT D E. Estimates of internal tide energy fluxes from TOPEX/Poseidon altimetry: central North Pacific[J]. Geophysi-
cal Research Letters, 2001, 28(7): 1259-1262.

[105] ZHAO Z X, ALFORD M H, GIRTON J B, et al. Global observations of open-ocean mode-1 M2 internal tides[J]. Journal of Physical
Oceanography, 2016, 46(6): 1657-1684.

[106] ALFORD M H, SIMMONS H L, MARQUES O B, et al. Internal tide attenuation in the North Pacific[J]. Geophysical Research Letters, 2019,
46(14): 8205-8213.

[107] ALFORD M H, ZHAO Z X. Global patterns of low-mode internal-wave propagation, Part I: energy and energy flux[J]. Journal of Physical
Oceanography, 2007, 37(7): 1829-18438.

[108] ALFORD M H, ZHAO Z X. Global patterns of low-mode internal-wave propagation, Part II: group velocity[J]. Journal of Physical Oceanog-
raphy, 2007, 37(7): 1849-1858.

[109] NAGASAWA M, NIWA Y, HIBIYA T. Spatial and temporal distribution of the wind-induced internal wave energy available for deep water


https://doi.org/10.1175/1520-0485(1985)015&lt;1043:TEFFTW&gt;2.0.CO;2
https://doi.org/10.1175/1520-0485(1995)025&lt;2937:UOICFB&gt;2.0.CO;2
https://doi.org/10.1175/1520-0485(2001)031&lt;1550:ROMLNI&gt;2.0.CO;2
https://doi.org/10.1175/1520-0485(1982)012&lt;1122:TRONIM&gt;2.0.CO;2
https://doi.org/10.1038/327047a0
https://doi.org/10.1256/qj.02.231
https://doi.org/10.1256/qj.02.231
https://doi.org/10.1256/qj.02.231
https://doi.org/10.1029/JC094iC07p09686
https://doi.org/10.1175/1520-0485(1995)025&lt;0306:FPOTD&gt;2.0.CO;2
https://doi.org/10.1029/JC091iC07p08487
https://doi.org/10.1029/JC091iC07p08487
https://doi.org/10.1029/JC091iC07p08487
https://doi.org/10.1175/1520-0485(1981)011&lt;0970:TDBOIW&gt;2.0.CO;2
https://doi.org/10.1175/JPO-D-20-0106.1
https://doi.org/10.1038/s41467-018-07882-8
https://doi.org/10.1029/2007GL029895
https://doi.org/10.1029/2007GL029895
https://doi.org/10.1029/2007GL029895
https://doi.org/10.5670/oceanog.2012.39
https://doi.org/10.1175/1520-0485(1995)025&lt;2831:OASOUO&gt;2.0.CO;2
https://doi.org/10.1175/JPO-D-11-092.1
https://doi.org/10.1029/96GL02050
https://doi.org/10.1029/2000GL012447
https://doi.org/10.1029/2000GL012447
https://doi.org/10.1175/JPO-D-15-0105.1
https://doi.org/10.1175/JPO-D-15-0105.1
https://doi.org/10.1029/2019GL082648
https://doi.org/10.1175/JPO3085.1
https://doi.org/10.1175/JPO3085.1
https://doi.org/10.1175/JPO3086.1
https://doi.org/10.1175/JPO3086.1
https://doi.org/10.1175/JPO3086.1
https://doi.org/10.1175/1520-0485(1985)015&lt;1043:TEFFTW&gt;2.0.CO;2
https://doi.org/10.1175/1520-0485(1995)025&lt;2937:UOICFB&gt;2.0.CO;2
https://doi.org/10.1175/1520-0485(2001)031&lt;1550:ROMLNI&gt;2.0.CO;2
https://doi.org/10.1175/1520-0485(1982)012&lt;1122:TRONIM&gt;2.0.CO;2
https://doi.org/10.1038/327047a0
https://doi.org/10.1256/qj.02.231
https://doi.org/10.1256/qj.02.231
https://doi.org/10.1256/qj.02.231
https://doi.org/10.1029/JC094iC07p09686
https://doi.org/10.1175/1520-0485(1995)025&lt;0306:FPOTD&gt;2.0.CO;2
https://doi.org/10.1029/JC091iC07p08487
https://doi.org/10.1029/JC091iC07p08487
https://doi.org/10.1029/JC091iC07p08487
https://doi.org/10.1175/1520-0485(1981)011&lt;0970:TDBOIW&gt;2.0.CO;2
https://doi.org/10.1175/JPO-D-20-0106.1
https://doi.org/10.1038/s41467-018-07882-8
https://doi.org/10.1029/2007GL029895
https://doi.org/10.1029/2007GL029895
https://doi.org/10.1029/2007GL029895
https://doi.org/10.5670/oceanog.2012.39
https://doi.org/10.1175/1520-0485(1995)025&lt;2831:OASOUO&gt;2.0.CO;2
https://doi.org/10.1175/JPO-D-11-092.1
https://doi.org/10.1029/96GL02050
https://doi.org/10.1029/2000GL012447
https://doi.org/10.1029/2000GL012447
https://doi.org/10.1175/JPO-D-15-0105.1
https://doi.org/10.1175/JPO-D-15-0105.1
https://doi.org/10.1029/2019GL082648
https://doi.org/10.1175/JPO3085.1
https://doi.org/10.1175/JPO3085.1
https://doi.org/10.1175/JPO3086.1
https://doi.org/10.1175/JPO3086.1
https://doi.org/10.1175/JPO3086.1
https://www.ams-journal.org.cn

41 J A AR AR I 0 1 1 R AR A 775
mixing in the North Pacific[J]. Journal of Geophysical Research: Oceans, 2000, 105(C6): 13933-13943.

[110] ALFORD M H. Sustained, full-water-column observations of internal waves and mixing near Mendocino Escarpment[J]. Journal of Physi-
cal Oceanography, 2010, 40(12): 2643-2660.

[111] D'ASARO E A, PERKINS H. A near-inertial internal wave spectrum for the Sargasso Sea in late summer[J]. Journal of Physical Oceanogra-
phy, 1984, 14(3): 489-505.

[112] D'ASARO E A, MOREHEAD M D. Internal waves and velocity fine structure in the Arctic Ocean[J]. Journal of Geophysical Research:
Oceans, 1991, 96(C7): 12725-12738.

[113] HALLE C, PINKEL R. Internal wave variability in the Beaufort Sea during the winter of 1993/1994[J]. Journal of Geophysical Research:
Oceans, 2003, 108(C7): 3210.

[114] PINKEL R. Near-inertial wave propagation in the Western Arctic[J]. Journal of Physical Oceanography, 2005, 35(5): 645-665.

[115] FER I. Near-inertial mixing in the central Arctic Ocean[J]. Journal of Physical Oceanography, 2014, 44(8): 2031-2049.

[116] ALFORD M H, WHITMONT M. Seasonal and spatial variability of near-inertial kinetic energy from historical moored velocity records[J].
Journal of Physical Oceanography, 2007, 37(8): 2022-2037.

[117] SILVERTHORNE K E, TOOLE J M. Seasonal kinetic energy variability of near-inertial motions[J]. Journal of Physical Oceanography,
2009, 39(4): 1035-1049.

[118] QI HB, DE SZOEKE R A, PAULSON C A, et al. The structure of near-inertial waves during ocean storms[J]. Journal of Physical Oceanogra-
phy, 1995, 25(11): 2853-2871.

[119] LEVINE M D, ZERVAKIS V. Near-inertial wave propagation into the pycnocline during ocean storms: observations and model
comparison[J]. Journal of Physical Oceanography, 2010, 25(11): 2890-2908.

[120] HONG W Q, ZHOU L, XIE X H, et al. Modified parameterization for near-inertial waves[J]. Acta Oceanologica Sinica, 2022. DOI:
10.1007/s13131-022-2012-6.

[121] LARGE W G, MCWILLIAMS J C, DONEY S C. Oceanic vertical mixing: a review and a model with a nonlocal boundary layer parameteriza-
tion[J]. Reviews of Geophysics, 1994, 32(4): 363-403.

[122] MONTENEGRO A, EBY M, WEAVER A J, et al. Response of a climate model to tidal mixing parameterization under present day and last
glacial maximum conditions[J]. Ocean Modelling, 2007, 19(3-4): 125-137.

[123] JAYNE S R. The impact of abyssal mixing parameterizations in an ocean general circulation model[J]. Journal of Physical Oceanography,
2009, 39(7): 1756-1775.

[124] ZHANG Y, ZHANG Z G, CHEN D, et al. Strengthening of the Kuroshio current by intensifying tropical cyclones[J]. Science, 2020,
368(6494): 988-993.

[125] JING Z, CHANG P, DIMARCO S F, et al. Observed energy exchange between low-frequency flows and internal waves in the Gulf of Mexi-
co[J]. Journal of Physical Oceanography, 2018, 48(4): 995-1008.

[126] RICHARDS KJ, XIE S P, MIYAMA T. Vertical mixing in the ocean and its impact on the coupled ocean-atmosphere system in the eastern
tropical Pacific[J]. Journal of Climate, 2009, 22(13): 3703-3719.

[127] SAENKO O, MERRIFIELD W. On the effect of topographically elevated mixing on the global ocean circulation[J]. Journal of Physical
Oceanography, 2005, 35(5): 826-834.

[128] JOCHUM M, BRIEGLEB B P, DANABASOGLU G, et al. The impact of oceanic near-inertial waves on climate[J]. Journal of Climate,
2013, 26(9): 2833-2844.

[129] ST. LAURENT L C, SIMMONS H L, JAYNE S R. Estimating tidally driven mixing in the deep ocean[J]. Geophysical Research Letters,
2002, 29(23): 2106.

[130] WHALEN C B, MACKINNON J A, TALLEY L D. Large-scale impacts of the mesoscale environment on mixing from wind-driven internal
waves[J]. Nature Geoscience, 2018, 11(11): 842-847.

[131] LEVINE M D, ZERVAKIS V. Near-inertial wave propagation into the pycnocline during ocean storms: observations and model

comparison[J]. Journal of Physical Oceanography, 1995, 25(11): 2890-2908.


https://doi.org/10.1029/2000JC900019
https://doi.org/10.1175/2010JPO4502.1
https://doi.org/10.1175/2010JPO4502.1
https://doi.org/10.1175/2010JPO4502.1
https://doi.org/10.1175/1520-0485(1984)014&lt;0489:ANIIWS&gt;2.0.CO;2
https://doi.org/10.1175/1520-0485(1984)014&lt;0489:ANIIWS&gt;2.0.CO;2
https://doi.org/10.1175/1520-0485(1984)014&lt;0489:ANIIWS&gt;2.0.CO;2
https://doi.org/10.1029/91JC01071
https://doi.org/10.1029/91JC01071
https://doi.org/10.1029/2000JC000703
https://doi.org/10.1029/2000JC000703
https://doi.org/10.1175/JPO2715.1
https://doi.org/10.1175/JPO-D-13-0133.1
https://doi.org/10.1175/JPO3106.1
https://doi.org/10.1175/2008JPO3920.1
https://doi.org/10.1175/1520-0485(1995)025&lt;2853:TSONIW&gt;2.0.CO;2
https://doi.org/10.1175/1520-0485(1995)025&lt;2853:TSONIW&gt;2.0.CO;2
https://doi.org/10.1175/1520-0485(1995)025&lt;2853:TSONIW&gt;2.0.CO;2
http://dx.doi.org/10.1007/s13131-022-2012-6
https://doi.org/10.1029/94RG01872
https://doi.org/10.1016/j.ocemod.2007.06.009
https://doi.org/10.1175/2009JPO4085.1
https://doi.org/10.1126/science.aax5758
https://doi.org/10.1175/JPO-D-17-0263.1
https://doi.org/10.1175/2009JCLI2702.1
https://doi.org/10.1175/JPO2722.1
https://doi.org/10.1175/JPO2722.1
https://doi.org/10.1175/JCLI-D-12-00181.1
https://doi.org/10.1038/s41561-018-0213-6
https://doi.org/10.1175/1520-0485(1995)025&lt;2890:NIWPIT&gt;2.0.CO;2
https://doi.org/10.1029/2000JC900019
https://doi.org/10.1175/2010JPO4502.1
https://doi.org/10.1175/2010JPO4502.1
https://doi.org/10.1175/2010JPO4502.1
https://doi.org/10.1175/1520-0485(1984)014&lt;0489:ANIIWS&gt;2.0.CO;2
https://doi.org/10.1175/1520-0485(1984)014&lt;0489:ANIIWS&gt;2.0.CO;2
https://doi.org/10.1175/1520-0485(1984)014&lt;0489:ANIIWS&gt;2.0.CO;2
https://doi.org/10.1029/91JC01071
https://doi.org/10.1029/91JC01071
https://doi.org/10.1029/2000JC000703
https://doi.org/10.1029/2000JC000703
https://doi.org/10.1175/JPO2715.1
https://doi.org/10.1175/JPO-D-13-0133.1
https://doi.org/10.1175/JPO3106.1
https://doi.org/10.1175/2008JPO3920.1
https://doi.org/10.1175/1520-0485(1995)025&lt;2853:TSONIW&gt;2.0.CO;2
https://doi.org/10.1175/1520-0485(1995)025&lt;2853:TSONIW&gt;2.0.CO;2
https://doi.org/10.1175/1520-0485(1995)025&lt;2853:TSONIW&gt;2.0.CO;2
http://dx.doi.org/10.1007/s13131-022-2012-6
https://doi.org/10.1029/94RG01872
https://doi.org/10.1016/j.ocemod.2007.06.009
https://doi.org/10.1175/2009JPO4085.1
https://doi.org/10.1126/science.aax5758
https://doi.org/10.1175/JPO-D-17-0263.1
https://doi.org/10.1175/2009JCLI2702.1
https://doi.org/10.1175/JPO2722.1
https://doi.org/10.1175/JPO2722.1
https://doi.org/10.1175/JCLI-D-12-00181.1
https://doi.org/10.1038/s41561-018-0213-6
https://doi.org/10.1175/1520-0485(1995)025&lt;2890:NIWPIT&gt;2.0.CO;2

776 G = A 40 &

The Propagation and Dissipation of Wind-Generated
Near-Inertial Waves: a Review

ZHOU Lei'?, HONG Wei-qi'
(1. School of Oceanography, Shanghai Jiao Tong University, Shanghai 200030, China;
2. Southern Marine Science and Engineering Guangdong Laboratory (Zhuhai), Zhuhai 519082, China)

Abstract: Near-inertial waves are ubiquitous in global ocean and important for ocean energy cascade. The propagation and
dissipation of wind-generated near-inertial waves, as well as their energy partition in the ocean, are of great scientific
importance. This article briefly reviews the propagation and dissipation processes of wind-generated near-inertial waves in
the ocean, including the factors affecting the propagation of near-inertial waves, such as the p effect, mesoscale vorticity,
typhoon wake, and the modes of near-inertial waves; the propagation of near-inertial waves under strong weather
perturbations, such as storms; the simulations of the decay timescale of near-inertial waves in the mixed layer; the partition
of near-inertial energy in the ocean; and the unresolved problems so far. The review is expected to provide insight for future
research on mechanisms and simulations of near-inertial waves.
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