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[ hast &R R UTHAK - 2RULEMAKSRT » Babiak
T o) (BRI —F ) o MUMERGL RS H -EERMMEBR » R
7188 e A 0 AGE 8 43 Bt “ SR A il o (BIEIF KR M » I8 TSR
U—-EHE X SYEERFIHR LE —ERM P RREE —ENES o
WA RRER > BREW LS BPEFTHSEETEHARBEEE
B ENHED o HRH > BEFPZBRANKBARBEAT D D 2B o
HEL > IRUAHAAASRATHREZACHIER » BN EEBRIL=
I E LR o
Sverdrup ( 1945 )% H [ARAABHTE] —FLHNsSHERE—
EREZLE B KB [ —MNERAROITESYRARAMNEZA G
YEB LT BB ZF B o | Sverdrup Z#YE—+ A FHIMIEH 2 L ET
Ko RUEREABWEKAEE L M 2 EDRRASFTVESEHERE 2R
DIEAARGAEREESNFTEE - BT E SRR L& HBERK
IR BB HHK » WRE BAIR RS2 B U8 BB & WAL RE
BN ABEUREENARZRESE ¥ 2B RERER
RAZEHRESNERENH - B-FEZER » MEEBARHITERE
BREHIFT TR <89 ( AIAER R remote-sensing satellites ) »¥
BB B O T R TR 2 R BR TR o
HAES > WNEERRIEER YRS REFHE o Sverdrup %
RERFS "R FACRYMNE AR GTEZE IO RRARFREHE
» IALRERE PBOBFER K] —KE » TEMARKABRRMNM > W&
ERFBEBRPUREZRARIEN « 2%  WEHFER oI HEAR > A
RRERBHEFFRZBH /LM BEROBHEE LHFRRTRAR
MR - RRBFRRAERAREFEENER » REEABH BB
HESABEAEERDE > ARNEEABRAAEL RS HMNE o
YR fiBE W M ( process of abstraction ) Tii##E
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» BARR AR ER LS BRE A HEREP SRR > 2T UER
[ AHFH] ( irrelevant )H S > G EFEMML o BRE B RBERA
AHTRE » BRBTRA SN 2 M RF AR AAEFRH 2 E PRk o HER
EERREMEHRT D (EBEER—6) RSB LBy TEFS
MRS ML RS — 3t ) 2 ARG > LB R A C BB B 5 R
EEGBHEHBEAARE » LBESES HEYE  KMARNTREES
B e R o _

BIEAZTRAARENEME > EABLSCEERAYERE ThH —
BohEEA > BRAREAEMAMMELZLPIERRRER  BREERLF
BFEAFR o PF—FEPFHE ANARXATHLS S > UEEATEHMBE &GS
BEYER  -H@ENEBMRAREIYVABHE » RIBRRVIEAAE —F o

ARZXERMAE  MENMNERAZAAZYERE  BHMAKS
HEEK; BEOR2XEANEN L TENEMAE 0 DRmEERA
WHMEEF s ARIREES R« R IFTAWD EEBEHMES
EFHEPHR » MRoll & [EBHEARYWEE]| ( Physics of the ma-
rine atmospere, 1965) ; Owen Phillps & [¥EHELFBHHE ) (
Dynamics of the upper ocean, 1966 ) ; Ll Bt Kitaigorodskii
) T AR ELEERN NRELZH /EH ] ( Small sale interaction between
the atmosphere and the ocean, 1970) o {HEZRoll FrEHES KL
WAGETEASEHE SR EHPTEZRZGR » Kitaigorodskii 2 78
FEHRol L 4HF] » BB BiRAMKA o Phillips FEEEEREE 4
FRHBEDNBECHE - REAZCERENRER/NER » KARFRL
ARET » LHBAMMEFARESCYERE > MTHFEMNRAERZIEE
Fi B AR B R @R AR VD i o

AAFE HNHFRFE SR E ( characteristic time scale ) RRE
B2XEAER » RABRHREEYN 2REE 2HE DX A S E Eay
AL o Ll b BRI FE R BN B TR RS R 2R S
thE o TAHIE AR MF —N BT E# TR s BX RREBERTRMER
CERBERE . b SHHARRENBER ZHBEGEN AN
BEE o

BERIFZERER » AN REE THENRRAR » BEE A/
A (A BEEREAR RN B ) o Ra] BEEENM P BB c AAFZERWEH
MEHREPDIETMEARA S - FHAFARRFHER CEMRIES - Bk
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1-1 HBFR( Notation )

Az hiER ( tensor ) R ( vector ) FHIFIRER » WEH—
i = 3488 ROF L & ] FIEE B P ( isotropic processes ) ( FIMI/MNR
EEy ) cRBLEBRRGE - A RAFFET#MoBERRK  Mx(1 =
1,2, 3) »38%x, BEWEEFEARALES c EHARPZAEAE
FIfSE4F49% ( subsript )1 , J Bk BRZ ° EH=E5 M AZAHEPL
F—ERFREXRFURABX AIBBEER Fiz 7 BIERERMEE ( sum-
mation convention ) FLUEMN » B ERAREHFHAR » M (vi=vive =
vi+oj+0vi ) o H—msr kA —ER BN LA TR EERS Rk
Bofstl BN ER e cEEREI kK> du =1 s EUFEEE
0o =0 | o WBER e, EEBR EAZMREFHII 1,2, 3
#®2,3,183,1, 2K ex=1 s RIFHEFIRE » e =— 1 5 B
—HFHEH BN, = 0] o ERAEZERNT
 __ 0V Y,
H%EE$%¢%§%i§°
gRnEoRAEEE AR BEET EREEFFAEHER  BH
x , 0y, BERLK BERBERFEEFHE € mhigm B o BREEHIE
B4 » B X BB > pigfdt e BEEEN RS T HEEERAR
VETR  AAERERBuRv o&Ex , y , 2 FUZBNARARI , j,
ko gAzABEEFBERRTRAETENZER » fI10:
V.v:ﬂ+—a-z va‘:':@—a "‘ﬂ:v
ox  dy ox 0y '
15 R 88 hAE B Bl 5 o B4k ( local change ) SR{EDIRE 7B BH)
B FTK S 7 4L o B & TTAE & 2 RIESS ( sensor ) F#kz > ARMH.ZR
1



7 KPENBEXRERHAE

%5 %7 « @RI ( individial change ) & fEFERNEE SR TEAD S TR
RS » AR 2RARRTL  RERR
ddt——aat-'-v‘ai,_aat-'-v'v_*-wa-i (11)

A REF SREBZE T BHAR—FRIARE AR EE 27N TRk
o KA B REGE B ETHEAY > MAARREBEZEEEHEA 8RS >
fi Skep I HH TR

1-2 HHE AR ( The conservation of matter )

K% ( specific density ) o B THUBRACERESLK] o 5l
FER. '

—5E+ax(pv‘):0 (1-2)

ABRBHEE T HIBESR (oo ) 2B > (o0 ) REMARKZ
HEEE (mass flux ) > FEBSHEZHE > H¢ REBIRBAT
ZEBWE Bm( L1D)R(1.2) #EOR

0B =L Copr+ 5T Copved (1.3)
N LT LD
FE(1.2) JHERTA .
1oyl

RBERAEEBESEL B2 EDN » HE ( 12) Pz B—RAKL
s IR o BB » BT S B— R A AT REAZED (2R 1.4
Y s 05 N TR R Z R ©

dp:—pg dz

BR ( 1.2IZEFTHUBEREw =dz/d1 &Eﬁzzf—j? ci=dp/dp
g . :
1 dp 1 dp dp dpt dz v w

PYT —;%E:—g(dp) T @ T 7D, (1.4
Us BAEZ (EERE] ( scale depth ) oZEAHK+D: WRSAHR
» UG p Ds( THERBEANBFEERRS o



HE(1.2°)HN » dwdz WM (order Y Bw b » hEBBAZ

BECB B2 4, g 4

pdt 9z Ds

FHHEEND »'ﬁuﬁﬂEﬁZEﬁﬁEﬁzz‘lﬁﬁm&‘ s 25 2 ] LIRS »
e ow /02 BAF BB ABET & » 8 ©
ow dv,

V' +-é————ax‘~0 (1.5

FH8E (1.5 ) 2 URG I B RNEE S » REBEALS THR7E BN
(EERE| » ARTERARZAY » EABTHER B4R EZER
WBERRES L L2 Ao
, %&ﬁm&ﬁnzmmaaq:6%&*43323?&@@73@243@ » Hi
EERGAN (1.5 ) WS> QEB%'LJD » ITRLUTZHE .
« 1 daD
v. D T7 =0 (1.6)
' ﬁEi!lfPafFérﬁEUﬁ%’-ZﬁE@Eﬂﬂzﬁ%‘iﬁﬁﬁﬁgm(mass flow )
s MU SEESRERES ( fluid continuum) 73§ F o FKEMS
FRE-SFH B WREGER TEBHI iRk EREAIGZER
oo EFEIIR S THREK » IREFSF BBz KR ARNFHBE
KR T AR R ( net flow of mass ) o HEFWESE » AWRK
BAHER AR H RIETHRAR 5 &% ( fall-out ). ﬁ% BB
TERHA o
' 4. RHME ( specific concentration ) HBE » RS ZEAY
o B-RBZBRBFGZHE  AINESEYER  HEVBRCEARR:
Pn =40

B Zg.= | (1.7)
mﬁﬁﬂﬁévﬂﬁ%ZEﬂﬂEﬁuTZMﬁ

. 2%
'a—t(P‘Iu)Z—“'(P‘Invc-*'dnJ'*‘P at (1.8)

ERBERPZ 9. BRAERMBH | KL ( continuum velocity )

v Bz A BORR s ST AHAREDF M ER 4.« - MEBIVEE
BRBHE A TRECER2 S ¢, BN PZIHBE o

0




4 AREBERHER

e (1.9)
Hrbv, REES THEEES ( kinematic molecular diffusivity)o
HE(C1.8) PRE—~HESBANEMNMMEEL ( internal phase ch-
ange ) M BESAEBTHESE o EE/AAHSERE > 15 ( 1.9 )KA (
1.8 ) » WHEH ( 1.3 ) ZBHtR» Bk Lle » REBATRAEELK AIBT
d 1 0 0 d% g
== 2 e Cov 2 ym~ugd ( 1.10)
EFRABESHRBDERFEZE AL » 8EBHERE ( implicit assu -
" mption ) B [FERELTHEEE » M—EHIZRENS » XE
B BRSO BE o | WREHARHBE RS 2BEHBERKENER
FAACBEHERE ISR - EREUFRBEEERSIBHEEZESGHK
2 B AL PR FB LB » Rl B 2 BELNZH MR 2 - &
EE@%E%EI@E%EA% FRTEYE R o
z {at ( 0dn )+a—~a‘(pqnv¢ )} =X, :Z(pqn) 0
BARC1.2)R(C1.7) TSR ( 1.11) 2&E#0nSRE. (111D
1-3 EYyEA B ( The conservation of momentum )

RARG=fM<zHE  UDERTE=(EHEFHRY . » Ry HEHH

EREH=FEZHT TERLFBZRAEMR
_aﬂ‘ - aq> Q - _g Ses—

EY a . —2¢: Q00 axj(pvlvj + p0sy— 04 ) (1.12).
FRO1.12)ZEFRBBHBEZHHBE , £ 58 -HBEN » ¥#i2
HEH G UENA ( gravitational potential ) O BEWREZ » TEAL
FoHERID,ox, =g =981cm s » JBBRBE—EH - E_HBHE
71 (Coriolis - force ) » H—EERKHHNEBHRBEEETBL S
R IR E ( apparent inertial acceleration ) » &R HRME A& 2
Q, HPpREBon 2HBRK > ARQ, THNEE > ABRSMEBEEE

Q=2r,/24hr = 0.76 x 107* s~¢ ( 1.13)

C1.12) BRE-ARDBER2BEE  LAERER > AR=EDR IR
HHE—-HRBEWAEER NS MLEEFAA=@ES & (1.12)

dog == — pu,




F—8 XA#s §

B —-HEELAREEEE ZEE (momentum flux tensor )
ARG S—RNETHESREEN Ry, FR22HE v, ; S-HH
SHEN p » TRBRHTHAASFEERR SO & %ﬁ%gﬁ%a
» & —TE HRAT AT > BULTE BB B R 2 B AR N B R M i B T
B HERERE A -MEBREMER I, ARMETZHR THE T
cHEHPRETHAUSTEDFEE L TEHR TR > IO 4 L8
EHEREMERS 2% o 50 REE ( viscosity ) » Hl

dv, dv,
G4 =PV (T +‘—‘ ) = o0y, (114 )
J

ﬁﬁ&z%@mﬁ’aam%¢WW%mﬁmz TRBLURT BRI o
PRI F P v R o oS U5 KA DL R RoB 6
0 0%, 0 av, 02u¢

ax, 00 T Gt e (G, M e (L5 )

R _ETTRA BRI REKZE ﬁﬁ%ﬁﬁ@%&%ﬁﬁﬁ‘
ZEE  MWAZEYREEN s fadExAEL HI2AEREREEN L
HZTBUARE  LRZUBEEARFNZESRD ARG

HLERRN-REEDVE LEHRER ( scale length )» U B4
HE NEEREHEBRBRC AR oU? > AT EEZERS v UL
o & HEENRME B ( Reynolds number ):

Re <& , (1.16)

v

EXRIRBREEDEBER D Z HE » BEREA (Re>> 1 ) Rrfitty
RS R I AR » HER/A » LA » AIRREE 288 »
HIREBRGTAUREHEZRE - ARSI TEFEEUSSE IERK
RRNEAEE > MERTHERBEREREEREEMR/INTR ES RO
HRR BRI — B2 B ( subsidiary pattern ) REIE ( su-
bregion ) > FE R LIMER o
BACL.3)8(1.12) hEREE LM SRE » TE 5y Navier
- Stokes FHE HH
dv, . 1 0p 0O g, .
H‘FZ&MQjUk:—;a*;;—a—x—i'i‘Vax} (10
C1.17 ) IR N2 A8 SR 0g Rl 5 »




b AARKHETINA

01%22556;1(%03)‘*'8‘”771% (1.18)
EREFB-FRENERDECHE » B _HZWERREA FBZRRE
7 ( vortex force ) P ERXNEEHERNE 2 —EINEE » £HAE
Bomead - BRAFE(1.18) > (1.17 ) RBEUTZHEN -

% +j— (—1v2 +—[-’+<D)+ Cese (9, +29Q,) v -—vg—zﬁzo a1

at ax, 27 "o ax L0 TR gx2 "
(9, +2Q ) BREHESR > FE TR BB ERE R P2 M o

e K IEEE® ( irrotational ) ZiE@ch> (1.19)Z2RET
FHERZEo 4¢ REEN ( velocity potential ) » i
og
vy = 87‘ ( 1.20)
B(1.20) RARBZEHREZ(1.19) X BES > HERURE
AR ( Bernoulli ) 58 ©
o9 1 b4

_5‘t+_év3+7o+®: const (1.21)

HEPBREWBEBEEZ (0,0t =0 ) AINJBARSEIMEBELMNAHE
s (1.19) 2B =HELIEE » BZRERRE TR » ABRRBRES
FEEMR o TH A
%PU? +p (1.22)
B2 RERE ( total pressure ) » RRE B VB DR 2R » iR
$5.~ p4®E ( stagration point ) & —#I¥k % ( transducer ) ATHIEHEE o
#HRZBHREHVBEEERXLEDHRBPINASTAZES » ERDE
EEB N c EHEBET - BRRFEZFAEAM 1.1 Gk 2 (x , »
, 2 VEBEEREIHABFAHHUARE & ¢ ARGBERE » EHRAE P
HYmE2Q, Z2HER:

0; Sfex2Qcosep ; f=20Rsing
Bl 47/ f R Foucault |28 > A2 REP ( pendulum day )

EHFNEERH D SR 1.17IYEBE(1.15)URUTZ #

il
s



