$56% 2 w5 W 3
2025 4 3 H OCEANOLOGIA ET LIMNOLOGIA SINICA

BAAEFRE-RIATEREARENSF
RERES R EH T

HAAD KBR AFFDO B B
(1 BRHRAHON AR WARTS 2660615 2. P EBb2 B FERT T I 1 5 77 1 R LI A LA B S 03
WWARTE 2660715 3. P EBFABEAEN T AR R S EAEEE  IRFES  266071)
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1993~2022 4= 7 K F ¥ # 47 - & #4 #7 ¥ X (south Pacific tropical-subtropical, SPTS) % 2 %% f. #) Charney
AHELRBENKI T AR RENHIATT 207, ZLIE KT # # 4 X (south Pacific tropical, SPT)
HAEFREHBLERXIANEZHRDZE, 5 10a WD 0.12%, 1 8 A F# &l # # X (South Pacific
Subtropical, SPS)#HE A B F Wy K E N X I H L EWNH waad & 10a 3w 0.10%, ERBEKFH
T 5 T2 W 6y % 5 55 6 (eddy kinetic energy, EKE) By & fb # % — 2, B SPT 4 £ £ 2 1y

Vol.56, No.2
Mar. 2025

Hh | %N

Tz E e EEEE, T SPSWAEFAREN T EEZTIH B, WA A ETREMER
TUEAT BERMRGEUEEERN, #H—F o MAA, LA KEREKE W R &S 5 FA
B {L # (available potential energy , APE)IN & % — 2 , R B T HE LR E A BEH B P 1y X8

1ER .
K§ER HESRE;, PREWE, H306k; 8L
PESES P731 doi: 10.11693/hyhz20241000215

SERAR R A E R AR T R, g — 2
TRV ER G B RS FT v G AR K . X
S AR AW — 252 W T P B I (Toggweiler et all,
2008; Marshall et al, 2017) . K X i 7 28 7 (Sutton
et al, 2007; Yang et al, 2020) LA & V4 i1 ¢ i (Kwon
et al, 2010; Wu et al, 2012)% BB VER R . H 20 {
20 90 AR AR LAk | 4 BRI VE 30 e A7 A 0 K
e KRR B 10 a B K (15+12)%, £ 4
BR - 34 6 T B AT AE B 3 A N 8 (Hu et al,
2020).

55 TR, A A A At o v RO S R A TR
Fban, o ROBE R e R 0 25 AR Ak . AR AR TR
ICSR R, FE i 25 30 a B, A BRyW I P9 U 7 T E T B0
TP SR, F2 R I M IR i 2l BE (eddy kinetic energy,

EKE)f4 4 /il (Martinez-Moreno et al, 2021), X Fhif i
e AR T i 5 S E A R R A 48 23 (Antarctic
Circumpolar Current, ACC) % {a it = & 19 X 3L hy i
o R ERBERS shAE 10 a 892 2%~5%. 2R, &l
oy PR DX IS 5 0 AU XA B ) 2 A i A, v
FUBE A T 15 3 A Bl . Wang 4§(2024) 5 T & 43
HE K BR R 4545 50 (Community Earth System Model-
High Resolution, CESM-H)%(#f& , B8l T 2001~2100 4F
EKE MR fk a3, A BT i - & X380 A e 3 Re K
SEIG O, T & AT PR 0 D) AT R — 2D b X SE gt
FERW, SARAZACAAO KR FE IR A T 50
ETRZNFENR T RUBE i e 1935 s AR =X

H i, T ROBEWATIE A K rh RUBE i Bl e I F 5T
— 4 F F TR S BE 1 $ s (Martinez-Moreno et al,
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2021), 53— o3 s TR (Beech et al, 2022),
F BN R T A B (LA R T, IR T B AR Al %
HSZ AL A A D o R AR SR R
12 AE VU 10 5 3 4 X 3k A2 B Bl R R G R 35, Thi e
Rl AT P — 22 IX Sl 0] 552 0L 308 ) B U/ NP A 3y 2 oG
EN O R A T

RHEA TR M 5 b ROEE R i A iz 80 6 5 U0
WK, 2 PR A i T A5+ 728 S AR A S S IR
F o BHEAFRE 38 16 A7 2L fig (available potential
energy, APE) &% {1t 4 1% i HE (eddy potential energy,
EPE) I 5646 0 BKE, 3R 2l 1 A RO i Jié (1) T il il
R BHEAFRE MRS 5 5 v RUBE I Jie i) 2 A i %
e FEIEARDC o 7EIGH 304 i 1 X, 4n SR L S5 7 A
Tt S LA Arf X3l T R B SE 8 3 (Antarctic Circumpolar
Current, ACC)%% , W RUBE I TiE BT 25 5 A i, EL i i 5k
A X # Z2 (Tulloch et al, 2011; Feng et al, 2021).
AR, B AT E B 3l i 4 5 08 D0 3] 7 it e R A1
U3 N — 3 (Feng et al, 2021), HBEAIE T RHUEAFR
S PETE IR e A st 72 rh (R DCEEVE T

Feng 55202 1) A IF TR Al T B A5 A RH AR E
G3 4 Tl EEEIEAY R 2R R A R AN AR E AT L R
ANFEIFPERT I E , LN 28 (R Z R IR 5RO 1Y
Charney_s(Charney surface) 44 H AN Fa g o] DL F &
JZE S TE , T VT PN S R A (TR 3R 2 28 R 1Y J2 k3
SR IR K)RY Phillips &R ANEEE 7] DL K % )2
RESE N TR LR e . HiHp, Charney s RIBHE A FR
SE ]2 A AR BRI 25 A X, U R fE ma b f ek
(Y RIRAGHT DI ARG 1 R RSPV R - B Py XA
ST X, ARG Charney s BURHE AT & AU 148
fea e, It —20 PR AT DX e P ROBE T e (1) 28 AR A 0L

PEAER , i TR - Rl ARG DX AR PR 1k
5JE /R J8i%(El Nifio-Southern Oscillation, ENSO) 14
FRPRAR BB ARG, WFFT B, B ATV i i Eh
TR B0 7 32 R (iR BR 2 TR 2 919 ) 52 1) ENSO (1)
A, [ ENSO S iek e 45 pi 1V 1) T R 235 44 11
T, e X 4 25 Ak (Zhang et al, 1998; Luo et al,
2003, 2005). G, B FAHT DAY £ B2 S AT AR
VA7 R R AR B S i) IR T P O A iR B TR R R EE 1Y
T Sl WIAE BT 5 BT X 3k ) B 2 22 46 ke S B
(Yang et al, 2009; Zhang et al, 2013). 4}, Zhang 4§
(2022) 5L W, ENSO ] [1] 1) Jay & ¥4 20 200 7 5 s
AR W O AE ELAE T, 32— 2 R T g A DX A i
AR A AR, X R, B O
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Y FEAIR 25 I 1 AN AR T A 52 KRB BR i A
ENSO S HLHI 3R 50, 5280 Y 58 3% 10 3 25 B AL 4R 1F
T R R 70 Al g R A T T 1 L R 25 4 RN U
A7, T RE 23 52 A DX 38 P ARk N R 1 1 R 3R R L A
AL

A SCH] ] 1993~2022 4F ] 1Y TAP (Institute of
Atmospheric Physics)ig £h 4% 55 808E , 5T T 1 KOF i
P R HHE X Charney s 783} R B2 A8 9 K 301 A8 4k
e R, 254 TR & BE TR, 1155 T R )% EKE
AR TR 3 X A BT T RHEA R E P L APE & EKE
(AR Ak, DhatE— 20 B AR AN [ e ) RUBE T 4 i AR
i, BEAh, GBI WA IRASRTT TR AR e AR
FRRy I A
1 FEER
1.1 IAP 33

TAP i EhE 0 i b E R B RS BRI BT B 2
(Cheng et al, 2017), K JH A EWF & 16w AL F AR 2
TR0 A R R AN B RO A L IR AR T
e JOT Sk (1) — 24 VA 2 UL o A A, B i AR A b A Y
18 4 BRI AT 1 1, AKF- 3 B 10x 10, T BLYE LR
1~2 000 m, e FJ7 [0 700 41 2, RIS AR 4R
FHH T ) 25 Hi 4 4 1 1 B 4 1% 5T (Cheng et al,
2016), FATELEMISRIFE R 1993~2022 4,

TR ERBIE IR P-vector J772:(Chu, 1995)if
I A BETHIL T M U, LA S TR RS AL rh
], SR A AN THE A MER I, TR AR B e —
FE S T M I A A5 L
12 DESEITHE

AVISO T B &y FE T+ 804s v 8F 1 e it 7 26 58
Il Al 45 (Copernicus Marine Environment Monitoring
Service, CMEMS)#& it . i MA%EHin 15 1993 4F 1 H
%2022 4F 12 H H 34100 36 5 1 5 5 B0 (sea level
anomaly , SLA)FIAE & [f] Mo 5% i s 8504 | 12 8508 it K A
IYHEFN 0.25°%0.25°,
2 HiE
2.1 ZMFRTE S H (linear stability analysis, LSA)

RHEATRE A, I 75 S AE AR (RHE)
BN AN RE/INPESh R M IR, RS
SRR RN, o — S S 5 i 2 R Y
SRIMTAT Le P 8l 25 5 AT SR A R A AR, )
WehE i TS BER S IR IR A RS K o R R Ay B[] RUEE
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25 () B Z W i 8 595 SRS Z [ a9 3l 1 2240 BAE
HR s
BT AT E — M3 3ok 2 4 o 1 A9 B kR A
8. MWEFEM BT , 0] LRI GRS T i o s o
1037 FRBE S — A3 [ 235 0 2R 1 0%~ T 0 e, R SR A i
Dt A A WIH AR AR KR, R IWIZ )
FARRER . XTI T AR EA TR E P, LSA Jrik
F BT ICEEME 0 fE b 5% 457 16 7 F2 (quasi-geostrophic
potential vorticity, QGPV), ¥ F ¥ i U:U(z)z?+
V()] MBI O=py+V - U+glpodz( fo/N*) Ltk
b, AT LA FATT fr) )5
q+U-Vg+u-VO=0,-H<z<0, €))
@+ UV +u-V(®.+f ' N) =0.2=(0.~H). (2)
Hr,g=V2D+ I'd SR EMEHEE AR, g, 5 g BERHRIAR
ROM i, Vg 2 q KPR, T=0.( /2 /N0, ) 2 e T
BN F L u=—abi+ @, S KT 38 0 L 0=
& (x.y.z.0) TR R IE T .= V.i- U] 5l
PRI R K7 186 BE BLAE L, ., J2: 3 BREIUG
T 1) PR BE I 5 AL . NP = —g/[ po( dprdz) | S
AR -2 5 B I 13 FJ7 L po=1 030 kg/m®
ESHE, f=20sin0 ERHISE Y z=—-H I}, n &
JCERHUIE & B, 1M z=0 Bf , =0, #EHBHL (7 8 1 7K F-
BREE VO nI RN
VO=0,i+0,j=(IV+VV )i+ (f-TU-VU) ;. (3)
Hop p=20R. ™" cos 0 EEAREIAT EAIIAEEEE , Q JeHh
BRIEFE TR, R, S HBRAR 0 LG T .

TEB R SR aR P RS S W e ) g5 A R ]

A JE A S T o= (2)e Ko 3 AR 14

TR FNR), o ¥ (z) ZoKF3 B A9 I pR U 2 3k
i, AT A2

(K-U—a))(F—|K|2)S”=H‘[’,—H<z<0, @)

(K-U-)¥.=AV,z=0,—H , 5)

Hov, K= (K, K,) 2K K| = K +K,? K, 2
AL, K, 2R A
1=K,0,~K,0x, (6)
A=K (U~ N2y If ) + K, (V- N?alf ) . 7)
Hr o, SR MG o, L8 M MBS
RHEATRE B4 TURAE , Lo an g oR M |
BESTE DS TEOEN R (R R E S
fift FH 2 ) r o 22 43 19 7 5 (Smith, 2007; Tulloch
et al, 2009), A LK 5 R (4) RN (S FE AL AFIEAE o 12K
fife 1) R, 38 2o A [R] e B S AS [ 85T A
. MEENREN FIEE o =0, +io; JEE L,
HEH o 2B (E , WTPRTERT b shig &, in &l 1a 7
TR MSEHR o, WHEA T RHEARE IR, KR
w; S VIR e TRECG KB 1 i A B 1] () (31 4
FE K, — K, 28 8] o 2 300G JE 5 R SRR ) 20 A R AE
FRAE sREL W R, Fon RRaE T m 2540, i H
% IEHFIE R B LEXHE o, B o= | [, IR A — 1K,
{8 HC B KB %5 T 1 (Beckmann, 1988; Smith, 2007;
Tulloch et al, 2011), Charney s BIEHEAFa 52 19 45 4
WE 16 s, RZRIE R, 2P B s, &2

1 2019 4E(150°E, 38°N){ii B Charney s HIA}EAEE YK R () Rl Ee T & JR A ANERURE 1) 3 [ 45 74 (b)
Fig.1 The growth rate and vertical structure of the fastest-growing instability of the Charney_s type baroclinic instability at the
location (150°E, 38°N) in 2019
T IR IR E BB + 5 HRIE , Kger 255 —RHEABIE AR R, K, SR LR M IBL K, SR 2R IR,
P b SR PR SR AR E 13 1) 4546 (PRfEAb AR iR RESS T 1)
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B — WA T 00 AT 58 il 808 F 2
0~5 Kgef, P2 BTGB FE A 0.1 Kgep, FoH Koo A J5y b
Rossby 28248 X0 W Y E . K <5 Kger FIARTE RN
T AR RO RRGE i RO B b ROBE A B e
(Tulloch et al, 2011; Feng et al, 2021),
2.2 iRHEENBE(EKE)

TN ALY EKE & SCH

EKE = %(u'2+v'2), ®)

Horb o FoR G R 17 Hh 5 U S v KRR & ]
b S RE SR . ML R B R AR B 2 1993~2022
A (14 g 2 J Bt P I D 2 3k 2 30 AT Ml B R )
W (EA 3
2.3 BIM{LEE(APE)

RHEATE 2K APE 54468 EKE KUK sl g
(A BRI R, DR R AN 1S KR 5 APE 1R
INEEYTFOC(Gill et al, 1974). Charney s BURFRAE 52
MR B BB AR T L2 R, AR R T
1 000 m (A ZLAE , APE 11823200 F (Smith, 2007)

0 2
N
APE=20 e T e

)
dz,

_ poL* fo ﬁ U+ V,* Uiy
A E 4
o, w=—Ux+ vy 2330 093 R AL, B A7 A

WA IR, 2 58 LI, APE ] L3RRy

4 -0 2
poL S
APE= dz, 10
6 fﬂRun (19)
: N?
Ri(z) = m, (11)

Ho RiEFA BREC, ARYE Smith (2007)IBFST , BHE
AR B KR A R R OC &R AT LT B X

(12)FkAfi 1t
1 (% dz
O':f E ,HRi(Z) oC APE (12)

3 ERESH

3.0 BAEFEAT-BRFRENNERRENEK
RHERFRTL
i 2 IU AR, e AT R - BRI R R
(GRS YT UK AN R e € F AR S A
M 1 DX ek 0 3R 3 45 44 13 % (Zhang et al, 2022). R K
SRR - B PG X B AN AR 2R AL D Charney s Y
R XA AR E S 2R 2 (0~100 m)[a] AR i
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F4) BRI BAGHS 39 7 R YR 22 2 (100~800 m) [i) P 37 14 14 215 18
W8 5 VI WA (Qiu et al, 2014; Feng et al, 2021),
2 2 1993 4N 2022 4F pg P 1E HHT - Bl #AT DX 8
R A A B . FEAR SO, FRATDRE e AT R -
oA X 8l 4 S g K P P A X I (south Pacific
tropical, SPT, 165°E~165°W, 10°~25°S)HIRg A F-EERIH
iff X 15 (south Pacific subtropical, SPS, 165°E~165°W,
25°~40°S), XA, X PN DI A R A AR e A 1
KRB AL H . SPT Xk Ay 38 K R 1
1993 4F fi¢ 25 1] 35 0.077 d7', {H 7E 2022 4E f &AL N
0.034 d7'; P4 KR LE 2022 4F B FET 1993 48, 1
F40.020d7", 5K 0.013d7' . SR, SPS X i}
il e K KR AE 1993 458 0.062 d71, T FE 2022 4EH
0.097 d™'; 5L IRIA, SFHHE K R AE 2022 4£(0.022 d71)
W& T 1993 4F(0.021 d7Y). Frib Al WL, 1 K 1 pi
DX 35 AR e AN R 11 14 A S B A AR Al AR T

AL

B2 1993 4 (a)Fil 2022 4F(b) R ATV A - Bl AT XSy
TS PRE
Fig.2 The distribution of growth rates in the tropical-
subtropical region of the South Pacific in 1993 and 2022
T SPT: B AT FE AT X B SPS: B ATV R AHT X3 o0y 721X 5K
RIS S

9T 2 HI W SPT FI SPS A X Il iy 4 K R
SE T AETE 2 W AR A e FRATTXT 1993~2022 4F
3£ 30 a MRVEATRE MG R AT TR BT E T .
AL RH S B 45 R 3R W], B KR AE SPT Ml SPS AN X
BRI A S AR Ak 18] 3 02 1993~2022
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A R AP PE BT - Bl HE X 38 K R SR X
KEBIF AT ST T 95% 'S5 R, 76 SPT
DX, B KR SRR B A, KRR & 30 a L%
DX 3 1 A AN B M A TS o BRI, s AR 8 T
SPT DX N A7 75 25 (] 25 57, &8 43 DX 385 1) #3408 o ik
o MIEZ T, SPS XA R S AR Rk, %
WAAE [R)— B[R] BE P, 32 X ) B AN PR P 1 it
5 SPT XA HL , SPS X ok fi s B J35 10 A7 7 25 1] 2
Sk

B3 1993~2022 4F R K RAL R 25 (6] 53 A
Fig.3 Spatial distribution of the growth rate trend changes in the
tropical-subtropical region of the South Pacific from 1993 to 2022

RHEAFE 3 K F 5 EKE 7 R385 A e,
T B R 1 X, EKE 5%, 52 2 JR8K (Travis et al,
2017). B, T i B IR AR E KR A
W, AT 1993~2022 4F 17 14 ¥ % EKE &
ORI 45 R 5 Martinez-Moreno 85(2021) )2
ol @ X EKE B St 1500 5 8HE A
TE KR A R B AT X F AT, FRATT K B A
Lm0, W 4 PR, 7E SPT K, BHE AR
TE B KR B Ea# EKE R B R ka3
1M 7€ SPS X, A A FUE KR 2 IE B,
EKE W @7R i EFAa# . X fp—8e R EKE 1)
KRR SREATREEA BV R WEER
[7] DX 35 P A28 £ TT i A2 AR ALY 3l 7 2k BRI B

J T 434 SPT I SPS X 1 3 Kz it 5l fig
EKE [AEBRAE Ak, AT R — AR I BE 204 T T X P
PIAb PR, PR Tk A XIRAE R 25 30 a A
RANR S BERT ] F 3, 45 R &l 5 fis . 78 SPT X,
B KM EKE BVAHR R NS, = 1AL i $H
X —2, BUEAFRE R KR4 10 a Jk2> 0.12%, EKE 4§
10 a Jif/> 0.09%. 1 SPS X, 34 K R Al EKE B A#S
SRR AT LA I A AT 22 5 RHEAN R E 1
KAR4EE 10 a 84011 0.10%, EKE %5 10 a $4511 0.05%.
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Bl 4 1993~2022 4 B KPR - B EAHT X BT s REAE 1k
HEAFH 25 ) 43 A1
Fig.4 Spatial distribution of the EKE trend changes in the
tropical-subtropical region of the South Pacific from 1993 to 2022

5 SPT [X(a)fll SPS [X(b) - ¥y K% A s E Y
I} [ Fr 31
Fig.5 Time series of the average growth rate and eddy kinetic
energy for the SPT (a) and SPS (b) regions

(EASTE B2, 78 2016 4F, 2 /4N X 3 i 38 KR A
EKE ¥ 50, X FZIHHF 2015~2016 4[] &
HEREREER S . JE/R e FES S EULIRE
A PR B Pl SR 3G , X RN AE [T EKE #adi ™= T
B 2 52 (McPhaden, 1999; Johnson et al, 2000), J&
IR v S AE AR TE I T Y S AT 23 A ) R AR X
18 (9°N~9°8) , I 7= A= 5 B A A B 35 8, 3 L 5 4
I EKE M8, FER s 1 AR K1 e R e i e
rh, XA SE R JC O 13 (Wang ef al, 2013).

TEVE 1 5 L ACC 45 iR e s Z1 1% X 8, EKE 284k
E R BRI IE R, PR Lh p AT VE EKE 19748
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B85 , 2 IR BN A2 AL B 1 E F (M artinez-
Moreno et al, 2021), JE AN, m KPP HHAR S X
DAL IR 3 P 722 AR AR 23 ] 1 SR A S 22 Ak
B IX T X I RE i e B N AL R O R Rk
EKE M8 b 3 5 R AR FRUE 13 KRR b #
—FEUE] T RE AT E SRR AE SR Bl R T R e B
R P OGSV, A B TS S 28 A0 5 T i
X el e f 15 RS e At 7
33 BMAFFAT-BIRTEE LR APE HENRER

T

RHE AT E 8 1K B APE F% 4k ok rh KU
%5 TiE 9 EKE, A 1 € /9 A4 Bl $2 it fig i (Gill er al,
1974), B WS R, 16w RF- 3T - Bl P XL
JE e L EE AL P F 1000 m LA L (Feng et al,
2022). J T i€ APE BITRBESEI , FAT04r 1 X3
¥IH Charney_s BURHE AT E I M 2549 wo WA 6
fit7R , Charney s %R AN FRUE 19 3 ] 25 40 Sl 2 4R
W B S, I Bt A B8 1 I v e 0. AR IR 0.2 bR
HECHIRIE/NT 0.2 B, A AFRE AR S AR IR 3/,
Al LLZWE AR, KB SPT X A R B AE 900 m i
AT, T SPS XA B EEAE 1200 m fIT. (A, 3
ITIEFE 1000 m SWARAER IR 2B A R RE

% 6  SPT [X.(a)Fl SPS [X.(b) X I 2 il A F2 5 AT [ 544
Fig.6 Regional mean vertical structure in the SPT (a) and SPS
(b) regions
TE: BOIRFIRIRIE w o 0.2 T E ML
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Pl 7 J& 1993~2022 4F i KT H7 - R Ry DX I
() APE #3448 . 7£ SPT X1, APE B A S Bl %,
514K S EKE 978 fk i 30 1 78 SPS X 3k,
APE SRS ILIEEH, d 515K %R EKE 1Y 7221k
P, XPREE R, APE L HE
Me) AR AR E YA, DATATSZ MR 1 i JE 2l B 1Y 722
fbo 4 APE B4, 445 T 50 2 0 Ak it YR SR Sh AL
A tEnyie K et T APE [a7h R W EKE 4
AR, T 5230 EKE A9 . 4 APE Bl /i), $2 44t
(Al 8/, T BORHE N AR M0 ES L 145 APE |7
EKE Ak, 320 EKE 1325

Bl 7 1993~2022 AF B - B - il vty DX SUA 28 AR
R 25 ) 43 A1
Fig.7 Spatial distribution of the APE trend changes in the
tropical-subtropical region of the South Pacific from 1993 to 2022

AN, B SPT X1 SPS X APE £l 4 i 19 | %
55 SRR KR A I ) e 50 HEAT T %R, I 8 R o
£ SPT XI5, APE fli 514 K S S B 1 5 B AR 1
RERA R A AR 1 AR fL G AT 25 5 . #E SPS X,
APE i S8 K M S PRt KR RURER R I K a3, B
AALE R —F, SPT 1 SPS X Il A8 A F i 14 K%
EKE il APE — 3 HAH i iy 28 {4, e T < e A8
Rt 5 AR AR M S R p RE R R A X
k25 5
34 BAEERFT-IRFRENERARERETN

B2 U AL

Charney_s BIRHRAFUE B9 A L 22 TRIZ A
DA DX L % o7 99 6 JBE S 5 (Charney, 1947; Feng et al,
2021), T ¥ -l 27 (50 03 6 2 32 Y- 3 i 2 1) BY U1 (U ) F1J2
LR FERITERIIRG)]. B ABSESE R R X
I, U, A N2 SRR AR E B0 AS ) | He U 7e 28 4E
ARV A A2 fof R DX, AN R 1) 2R AR fh A
HJRSE 325 ARG - Bl Bty X, RHEAFRE 2
AL U, F1 N? B93E[R 356 (Feng et al, 2022).
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K1 8 SPT X (a)Fl SPS X (b) -4 K 2l APE {454
R R RT3

Fig.8 The time series of the mean growth rate and APE-

estimated growth rate in the SPT (a) and SPS (a) regions

K19 FET SPT XEUAR[FIAE (G 19245 F0 T2 i i+ 5 i i 3
SR Y B[R] 51)
Fig.9 The time series of growth rates calculated based on
stratification and mean flow in different years in the SPT region

R, R T R A X B & 3 A e T 3128 Ak
Ay EAAR TRk, F A5 95T % SPT 1 SPS X #4772
Writd& . L SPT X4 h i, 55 — 4L A+ 1993 411 °F

HEM  hitps://www.cnki.net

PP ANAE | 225 4 PF W T 1993~2022 45 1) £ 4 1F
AT 153 30 a M3 KRS, 45 R UKEl 9a
Fim KRG R ZEEE— B LI
T SPT X SR RHEARR EME . 5 b, RATREF
1993 4E B R4 S5 A R 1993~2022 4FE 1134 3
HEAT TR, 5 3 0 7 8 K 2 R 222 30 7 #4581 9b).
X —ZE UL S A SPT X AHE AR e PE
P TIVRIVER . s, AT LIS A5
SPT DX 3114 sk e AN e P 18 4 1 ik 559 72 A 2% PR P 349
FUZ LR P (1, W 35 AR AN e M 55 fa #Ay 1
FERM

TE SPS X5, FATFFEREAT TI2Wri o8, LIRS
BIm AR AR RUEATRE W, fEH -4 R
B 25 RN E 10a FrzR 36 KR ik b
WA G BN R, XRY, B —E
FEEE LA T SPS XU M RHEATR E M. 7255 4
o R R A SR AR 25 0L R B ORI
(F 10b), X —Z5 R, S RXT SPS X B i &
AfE B AREEN . 456X A2 Wit 54
L IRATAT LSS58 - SPS XS A R E A TR E PR K
975 A e 4 3 T A7 - 3 I ) A I AR Ak
o, 9iBR SPS XYM R R I BT X T

K10 T SPS XIS RIAR 13 1Y JZ 45 AP 2 3R i 21
R 1 AR A I [R] PP 57
Fig.10 The time series of growth rates calculated based on
stratification and mean flow in different years in the SPS region
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MECHANISM OF BAROCLINIC INSTABILITY AND MULTIDECADAL TREND IN
SOUTH PACIFIC TROPICAL-SUBTROPICAL REGION

LIU Dan-Dan"?, ZHU Shan-Liang', LIU Chuan-Yu*?, FENG Ling**

(1. School of Mathematics and Physics, Qingdao University of Science and Technology, Qingdao 266061, China; 2. Key Laboratory of
Ocean Dynamic Processes Observation and Forecasting, Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071,
China; 3. Key Laboratory of Ocean Circulation and Waves, Institute of Oceanology, Chinese Academy of Sciences,

Qingdao 266071, China)

Abstract Using 1°x1° gridded data of temperature, salinity, and current fields, the long-term trend and mechanisms of
surface-enhanced Charney-type baroclinic instability in the tropical-subtropical region of the South Pacific from 1993 to
2022 were analyzed. Results show that the growth rate in the tropical South Pacific (SPT) exhibited a significant
decreasing trend, with a reduction of 0.12% per decade, while that in the subtropical South Pacific (SPS) showed a
significant increasing trend, with an increase of 0.10% per decade. These trends are consistent with those observed in eddy
kinetic energy (EKE) from satellite observations. The variation in baroclinic instability in the SPT was jointly regulated by
shear and stratification, while that in the SPS was primarily influenced by shear, indicating that the variation in baroclinic
instability is resulted from the combined effects of temperature, salinity, and current field. Further analysis revealed that
the trends in growth rate and EKE were consistent with the trends in local available potential energy (APE), highlighting
the critical role of baroclinic instability in energy transfer and conversion.

Key words baroclinic instability; mesoscale eddies; eddy kinetic energy; available potential energy
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