R R 7K AR
N2, RAE!, Fh OB

(1. PEB2R BERRAEEFRRSEIIVR
JE% 100039)

WE: A NRBEERHL T IERERRN A IKES),

LE =,

&R FE 266071; 2. TEBIER Eﬁ_ﬁiﬁ%

BETOERERST

i) B Ry BOR RS A A B ik R P BT RIA X AB S B RE T B RR A A A R IR )
MK %, F5H ZEREKBAEBATE RAATT LA,

XN A, HEREKE;

KLk, AT REEAT Tz igis, W
Benjamin!'l, Benjamin®!, Davis %%, Onol,
Joseph!®), Kubota %&(61). Stokes!"&#iL T B =
VEN I 8, Lamb®TE AR T /)N R R P9 i ROFF I
1l Defant!®F1 Benjamin!'143 HIBF 5 T BRI
HIAE N ASPE . B, Choi %00 fE FEFAEES
FEEKHLEE—NEEETRETHRERB RS
T UESSAELR M NI B — RIEAL 5 FE,  Choi FUITE
E-ERGEESIFEEKMELE—DERE TS
HTHERGERZET LI ELENER— BT
B XL AR R EE N P R BUZE KA B, XT3
EU LB KR EMHRR, BEWERRD, BETTF
Mo R T =ZEREKBAEK. BEREELSLH
WEAR, XMERE _BERERNIFARIRS A
RRERR . FINAEFHEREBRAXNHEE N7, B%
MEEEKALERKE, ERESNRZNIESS
S5xiEUNHETHREMBE EBE Fidh, K
 BRENEEFEAKEOABERES, AR™E
K KIESESHLTHEENRE, RN#EEEDTEN
AT 5B AKBITAR SR, FRENKNEEREED
hEBREER. A, SARER=EBRENHTE
FIEAL, BORBHER. EEL/DIRIBEREIRNE
i, REBUERBRETHAEESNMEHTT

—EEERY, 35 =R BRI R R 4 R AT
T bk,
1 FHEFER

WE 1 s, BATERKEHN—FH, BF

38 WL /2005 £

/N T VR BRI
PESES: 0351.2;P731.24 XE#FiRME: A XERS:

1000-3096(2005)03-0038-04

EVERERTRAE . WRAATHEAT RE, HiEK
FRIEAAS TR/, RUA/NMENRE ), [F] A1
FEREBEEMENTHEKBIRAD, HABSHER R
Fisem ., WMEpEAKmmAE N xIEH R, EHE L
Hz8FER. HAKEMTE, REREREREZFHA A,
h, h. M h, BEEIMNKe,, p, o, HMo .. 5»
ﬂﬁ’]%ﬁﬁwzmﬂﬁﬁﬁ@%ﬁ :-: ﬂt;ﬁé&ifmwﬁa‘ﬁm
2, 2, 2, 2, Mz, z,=0 R7-/KHE, z, RAKEHE. &

ERAEETLIER, HERRA] #}KI%I D(x,z,t) K F
RN :
od oD
U=———, W=-——"
ox 0z M)

XEuMw RN FEx z FRIBEEE.
ST i(i=1,2,3, ) Bk, FELEFRE

Ou; Ow;
—t+—1L=0,
ox Oz

¥ (1) RN (2D, 1/

i=1,2,3,4 2)

KFs H#H: 2004-09-08; ZERIH#E: 2005-01-07
RE&EHE: PEBEABEAANGTEB ¥R SIERE
“ NIRRT R B A FE AR5

EETN: BRAR (1968-), 5, ARHA, B
%, ikt FENEYHEREFNA, Bk 0532-
2898873, E—mail: xiaogangchen@imut.edu.cn

=/ B29%/ B3 W



MAMmS

RE PORTS

A (3) BPARARTHERRBHELTTE, H

o® o | 7 Laplace 512 |
X + - =0, i=1,2,3,4 (3) _&% _ﬁwmajEth F D‘\"Jﬁ‘
ox oz E_—‘: [ . %Jplipzﬂp3 Py
oD
P.=P.a—t'"'P.gZ, (Zl+771~<—2520)
o0,
Pz=pz“§_ng(z_zl)+l’18hn (z,+m,<z<z +1,)
| | | 5
0 4
Ps=Paa—?_pag(z‘zz)+918hl+Pzghz: (z3+m,<z<z,+1,) (4)
oD
Py = 947;‘-— P.8(z—2,)+ pgh + pogh, + pghy, (2, <252z +7),)
o X om __99 om __0%
“ 7 I i ot oz 127AThT oz |2=ath  (7-])
1
P1 h'l
4 /\/ on _ 0% on, _ 9% 7
7, P2 I hz ot oz Z=Zz+772’ ot oz Z=Zz+772 (- )
N Z, I
| L I h on, @ on, O®
3 —f3 . _~"3 —13 __ "4
Z, /\7 o & |1FTEYL T T g |7=atm ()
hy
V4 W
4 2 B
—_ 3), : D ‘=1,2,3,4 H -
M1 PR A R AR AR (3, HER®, (SRR T
Fig.1 Schematic view of four-layer stratified fluid L2
and internal wave D=2 (z)cos(kx—wt), i=1,23,4 (8)
Heh, g ABEHMEE. & .0 M 3RS R, o hRBERATE, F AEH, t AKE,
RE1, 2, 3 MEFORECE, BRAMTFRE N (8) KA ), WF
1 y 2 y 3 ’ ﬁ 2
0 Z"Ez)—kZZi(z)=0, i=1,2,3,4 (9)
Pi|z=z+n, = P2 2=+ P2|z=z,+n, = Ps Z=2,%1, Oz
(9) KI—/EAN

P3| z=z,4+n, = Pa|z=z,+n,

FREBMNFREL, 2, 3 H¥4&E
od oD

p'[a_t]_gm]zpz[a_tz_gﬂ']’ Z2=2z +1
oD oD,
pz[“'ét_z - 8Mm]= ps[—éf— gnl, z=z+n, ()
od, oD
ps[_af“_gﬂ_%]:ﬂ@t[a_:_g’h]s Z =23 +1,
BRE/KE T IERARBE, RmMmAREDSR, NF
0D, _ o0 _ |
_E z=z, — 0, E‘z=o =0 (6)

Bob, WE (3) KEHNFAREMR

Z(z)=C,e*+C,e™, i=12,3,4
R C, C, (=1,2,3,4) HEH.

% RPN RIEEFRF S, sinhk(h+ 77,)= sinhkh,
(=1,2,3), Ho /o,~1, 0/ p,~1, 0,/ p ~1,
& e=(o,-p) /0, e7(0-p) /0,
e=(p,~0,)/ p,. B (4), (5) ATLIAHE

(10)

n, = 4 sin(kx — of)

n, = A, sin(kx — ot) ; (11)
77, = Ay sin(kx — @t)

o,

Marine Sciences/Vol.29,No.3/2005 39



o

L2

1

M

REPORTS

LT/
o . L (11) BT40, RLJE 4K P9 38 i) 52 T AR AR IE 5% 3K
“ag e TG Gae HEED, A, 4, A, FHHENEIRE.
o k k CRRBRAH (6 B (D, FETMRES
A= G Cae HC -Gl (D ma w (8), (1o, (1), MBREHRC,,
O —Coye 4 (Co = Cyet] C, C,, C,, Cy, C,,, C,, C,,» BEIEEIZK
=—[(Cy —C5)€ "+ —C)e
£.8 J Eﬁ*ﬁﬂ’]ﬁ]ﬁ%‘@ﬁﬁ
1= fé;fhkzcos(kx—wt), (31‘*‘_”152520)
qu__a)A,coshk(z z,)— A,coshk(z - Z')cos(kx—a)t), (z,+7, <2<z +7,)
sinh kh, | . } (13)
@ = 2 LERIE B AR S st o), (2,7, 2523 +1) '
4=i’Aﬂ:z:f;:z“)cos(kx—‘wt), (z, 52$23+773)
BHTENR Cu’ CIZ C21= sz’ C31 C32’ C41 C {Jc f:]ghz h‘+h2
A (12), "%EEEU%E{JLE’HSEE*HXT“&K{E ¢t h
/N, Bl sinhkh =~ kh, REEFTEETF RERIEN= L, (EaBh hz”’s)+"z,52 ol (17)
T FEH ﬂ: ¢’ h, h,
1 (6‘3gh, hz"'h4) 0
A,(glgzhz _h1+h2)+A2=0 /82 ¢’ h,
! R, R E (15) REK#Ee, W@ (17) H
Ara,C8n Bl By ol (18 arREREIREL A, B, MTIHAT LT R
©ohoh BT, P 8 TR R & R T
A2+A3(83g2h3 _hJ,:_ 4)=0 igj(lz.ﬁjg | |
_ 1l d®, 1
X, o= w/k WEE. B (14) WEA, 4, = L T 2Ty, Asint— o)
AT _2=i —%dz—c1 hf’Asm(kx wt)
(glgh2 __hl+h2)(82ghz _h2+hB)(83ghS _h.4+h4)_ 1 a@ l—ﬂ ’ (18)
¢’ h, ¢’ h, c? h | _3:.—-1;3- :—Fx?’-dzqc h3 2 A, sin(kx — wt)
h egh, h+h, 6'38"3_”‘3"‘"4 —0 (15)
ha( ¢’ h, )= ¢’ ) —4=-’—:4— :—%dzzcﬁ—jfigsin(kx—wt)
:T:QEHP(JEJEJLQJ&;@ETE{JW&%&%§ T R (18 BRTATEEEMENER.
(1) Re WZRRETEL Bk Wk A 0T mr i MR
=AML, REMAFINNTERNZREN  pyao g R, S ERE R, X8R UK
B =FHES, S>> WATIK ¢’ XFREH Xﬁﬂ%ﬁﬁ? B

B KA, o MR A DEEERS. B

'—b

i

RIE A, A, A, ZIAFEXRR
A4 = ﬁ A/A= B

B BN R,

40

(16)

(14) BITT{8

RIS /2005 £

hl=h2 zhj =h4=1, £]=£2=£3:€;=8=0.001 (19)

¥ (19) /A (15), 7
2 gg nz_ig_ m2
C —2_\/.2_, c = 5 C
=/ F29%/ B3

__ &8
2+J§

(20)



B (19) RN (17), 715§

Bl X R KSR S A SR Y
-2,

IR LA o TR R A AR R A
1/182 =

B

0,

ﬂ2=l/‘/§

BRI LL o 3R S i SRR S AR R

vl T

_\/5! 162 = "l/\/—z—

i md
(==

W3Rk

o3

(21)

(22)

(23)

2 PRI LA KB T ¢ %o B B R I TR AR A AR 4 A

REPORTS
KRR I T

MITT 4,=0 H
Pesh WAL, F1H

B _F1H
ki T2 30 A R ARAR R, B R AR T
EE TR (E2b), HAERRREE=

et 8 =0,
g1, 3EI’J
8), B

){Eiii c" X AR S AR HE AT
el

(

=12 b

(14) w[f5 4 =-4,,
2m4m%0

U, = u,, U, =u,

ul — —uz,

B A T RS MR, TR

M= i
¥)

Py

J= U=

FeAKU) NS 1 T

T8,

NEIERE A TR
1, 3kBNE

MR PR o XTI
ﬁ fJ;J\ﬁF‘OJI ﬁﬁ

—

l:'_‘

{]

F B8, B,HKFO, WFAEIL 2 3MENER ML, ﬁluu%z3mﬁm%%ﬁﬁﬁu I
*HLL et FEEERAR FPES AR, T 0 O MARNHNERAN FEHEs T RaEHER (F
TH ER AR FEEsh A AR, 2 LEFEERE 2¢), WERRUTER=EKEREMVNEEE
W PiEsh A TEFEERER FEEsAm SHEE.
M (E2a), XFERBUTERE=ERERAKNZ |
T — — Th— — 7 — :
— s "/\_‘_ ; . _
Ny ——v - : . N3 —
(a) (b) | (ci
22 VEREKBHOABEEERRANE

Fig. 2 Phase of interfacial wave and its flow characters in four-layer stratified fluid
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Study on internal wave in four-layer stratified fluid

Abstract: i this paper, motions of internal waves in four-layer stratified fluid were investigated, and solutions

of the elevations of the interfacial waves and the associated velocity potentials were presented based on small ampli-
tude wave theory. Patterns of distribution of mean velocity due to the waves and its dispersion relationship were
derived, and they are compared with the analytic resuits of the study on internal wave in three-layer stratified fluid.
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