%144 ' R T No. 14

1978 £ 8 A STUDIA MARINA SINICA August, 1978

RE & R R M S R
| EEREREE
T X Rk

(*Eﬂ%%?@#ﬁ?ﬁﬁ)

%i%%ﬁ@%*k&,,\%%zﬂﬁlﬁl K8 NNE, 294 205 I E(~380 AHE),
JEHY 80 IBE(~150 AB), BERIEAEE,BREMPIREE, SREXBESBETT
EERHERL, KFEREE 4 TR L ﬁll’“L‘Z%ffE“% :ﬁf“ﬂﬂ%ilziﬂ zkﬁgﬁ
50—60 KEfG.

BERILA, E_ﬁﬁﬁﬁ—ﬁfﬁuﬁi, i&%’%{i % "@éﬂ%ﬂ 'ﬁﬁ)‘%ﬁ?ﬁﬁ&ﬁﬁﬂf ESE

27°N
&
L)
. S
g S

26°

. S
24° ) - ' \5\ A
° TR
e,
/25000
21° e —

TheE 120° Lzt : Bl

B 1 L‘E‘é‘ﬁj‘:&@zmﬂﬂ%(fﬁﬁﬁ X
(AKX AER; B EUBFRENMEL, 1 HAS, 2 j’f%ﬂ!%)

* R B A T T SO A 4 399 2,
| AXEERAABMMASRLE AR BRAENRL, AR TR L SRR
B R R E AR AR, (RS RO



2 ‘ s B OB o2 & 7

I, KBS LR 1000—2000 SKEER Y 500 KA, BIBIEM AR 200 K, X3t
RAXRFHRBI

TR, 7 E LT, SRR ERANR, K HE BRSO (B 1,

IAREREBRALS AT RELEEBRELENBEET, HY (B8
X)— B4y NI, B — WA EEE S, L SR R L B SR Al E, R
FIH 5B EE TS, R R AR GRRR, 1948)%, Fibl, WHINY, BEZ,
BBRATEHR AL FERES RAENERZ o

JeRE B e B RDLR S A MR IE 20 45-—90 # B (85—170 2 E)(JIL Stommel
Yoshida, 1972, % 155 TG, [ 26a, b, )™, # A SR MKIIEE L % LR E IS Y 1.8—
0.9 ffo XREREH—A AR, LR BT RANX RS, EEMBAZTNN,

LFEBREMTERBES EHER0NEN, SREROFUER. AXBMT
FIFTE, (D)EBSASEBEIOEN; ()8 BHEERMEN BE 0B, RIE—k
BiTo XUER B MEh BRI, B R M I b —— BT e BRI, e
BRI AXE S ERHX—ME, 18 ERTRER, - TRdx — A,

AXFTRFEY, HAEEIE: (1) BAKERREY, GEEAETRY, Nos. 44—69;
D BARSRIT ASSTHESEWMFOR , Nos. 28—30, 54,

— . BEEASNEBYH

AL Bk AR BT P 44 O e A TR Ak (BRI R ) O G B D — M USRSk A & B
BN,

SRR SRS, YRR AREMEEN , ERERRTEREATT B APZ, EH
JE P B IR E , EREAL , X A X e T2 A HE—E
(& 2),

LR, LRERZEREDREPBHN, &Y
T ARGEH, Taylor LRI HE, — N 4B R2H
L BARGHHOERDTRERRM, ETEENOIES
MARZGH, REBAZSHER, RERGREEEKZET
DL EfT 2R mE Y, nEk—S2%RliREBnmit
B2 mEReREEEEN R, UXATERR TREARRR R (#5355

ER(REXE4]) ¥, 1951)1,

LTI AV XN, ERH SR A BNEEhE — R ER DA B MELHEN,

n EFTR, AR IERE LERE NS BB, BERART S XBEXLE
WBET. Tﬁﬁﬁ%‘l)ﬂ“%&ﬁﬁﬁﬁmi BIRERERISR B EXN B AR RN

D g AXPRERER, YHERLETAERZEAXREAGBZULERFHANSERN R ROR
5(Jl: Uda, M. and A. Kishi, 1974. Cyclonic cold eddies along the edge of the Kuroshio - Current

* in relation to the genesis and passage of cyclones. I. Waters north of Taiwan, In “The Kuroshio III,
" Proceedings of the Third C § K Symposium Bangkok Thailand, 1972?, pp. 199—218), -



BRE: RESERIWEERATYY BERE0ER

28°

29°N ) s
;ﬁﬁ/%\‘i-. -
A i | WAVAS,

//1/%2252/?% !

. ZS/O AN RPN .T"i
AT JT 0
A ‘I:\ R I B

)
./J;‘.j&

/[ 2

126° 128°El

a. %%, 19326 A LA
A: RPAEAFERR: B:RAMESEMMRERA; C: R Sigematsu (1932)14

. 6 |\
A \K—;/ o
, ' - d é/ j {
D

% 23
24

%
D /AW
Ly 3/ 2
‘% [

P

// 126° 128°E|

JrenL
118°E i 122° 12t
- b. 253%E,193246 AL -

B3 aEEWEEXMNKE(CC)SR
(A ERBr RN E, 1 AR, 2 REI)




24°

i

N i
" 18°E 2

122%™ 124°

e S0RR,1952% 6 AL

34°N

/ i

Ny =

TN
\

7 e T 26°
= /
-2
y &
S e — 24°
120°E 122° 124” 126 128° 130°

. 50 K, 1973457 A10 A—8 A 10 B
B3 (8



ERRE: REREREMESRNENBERENEN 5

19324 6 A 1], BAEE(IEESEMIBRET T —RINEES S YRINE
MYEENEZE, BRE T —#/LPEEER R MM . 29°N KIFXE 0,25 & 50
REH/KIRS 75 A 30 , , : . ,

BEKBAAIABHIE S, RBIREHX LR EREK, EEERERSHXHELZ
B: RXBEBERREAXEREERHCE T —BaREEENRA), AR, X
—KBAHELANESEREN. ERRPATEIY T FREERMNER(E 32 EHE
R PR EBERIE (1927 £EZ) SBUENNRER (B 32 EHKR,BIE Sigematsu,
1932014 e — 2, B R H e R BUE & BBk & & 3 05 Mt 3ho S -

UL, ZEX PSR KR HE, HIH—NMEERAKARERER, BKFSHEX—XER
FMESEREIGEE). XSHTABWRRERS EBREMEYS.

RIGFETEES, EEKBHMHIXFHEA, BIRESBRABRMMIBIEK, 24685
3, AR E — A E T H AR RIEAK RIOCEFARIYIN (1932 42 6 ADRXEE, Tif (1973
£ 7—8 A)RXFE, XA 3c, d HIEKIE S AERILLE S, FTRIEZHES . BRI FE 40
R, P FIFE AR IFE, RARE,

RERER, BETH] . AXEZEERERKXEELRRERBKEAET R
M, BWEM R (BT 28°N, 124°E i R TIRIRKBIRN , ZE/GTE & 6b,c EF]
DLEBBEANAB. 7S 28—32 57 H), MEAEFEBKEBRE 10—25 XELL T HRA
Fite ZERBLRIAL, AT EAR X B EER N, XWX AKRE “EA43, HEaTHE”
Wo HAEMBEIEE L, WRARER -1 BENRKR. BT BABEIEE, XK
KRAKBEEMGICA,, ERBEHE, BRUL, X—KBAHBERSBRT BN BH
WEERT . TEESE SR &S A EXE—F o >KEREER.

1. %R .

1931—1941 fEHAR], ZFRIZEEREE ) 21°20'N, 121°27°E SLIFE 100 & #5 BRI HE -
HITT 30 RIKWI, ATBRBROREAS XRSRERT LS ER . BIRESRUN
BIRAK %, AL HERRT 200 KEZ Lo

€
sotrl

_
0
e
-
o
®
.
€

0

%
2

25¢ 2

50

(
-

(KOS
[ (%))?‘ﬂ'*]

00

-

)7

00

\
)
L/

200

E 4 825 RDIREHIKE Tc WiE
a. 1931426 §25—26 H: b. 193246 A7—8 B

200




6 OB OB % O£ 7

B 4a 2 1931 4 6 A TAKIKIBETEL 708 200 SRELL_ERIAREHATLIHEA, 7
W AR U, SR AR A B R T 0, B RO R AR b, s R s ZET I PEM, SR ARTR
KT, VAR B It , (L PR s e T i 3 (IR R AR ) , SRR IAIPE T4, Wi
R, Bl SH LR  RIR o X — K, RER AT RE L E %R, N RED.
kR, ZEUT ERIO , BHI NP, 4 BUIR G WAR TR AL s, Fﬁﬁﬁggéu%&ﬁﬁ:
BT 7EXAMTE. L, B4 X ARIEL) 30 B H,
MBS ERERSEN L, A XN EBRR, HE— N, E:‘Xlzlﬁﬁ_t,ﬂﬁe%
B 430 5 TZENT TRPE M » 20 DU4E 200 SRE DL L HIKIRSS ﬁﬂéi’%@,mﬂﬁkﬁﬁﬁ?} BERLE
VEA THIFELE, 1932 4F 6 B _LARITIINLS B, sh R X RE—HIB (LA 4b)o BR, Ui
75 50 RELL LB XA L2 AR IR IBIE » {ELM 50—200 #JEE’JME me%,‘
E R [ B AR R o

Bl EEE S, A TR BEF BN, ﬁﬂj‘fﬁﬂ/‘éz\if&ﬂﬂi ﬁﬁwaﬁagaﬁ%#.
o HEH, WS BRUAMARER, BT RWOOE RERAIE AR,
bRERNEE R SERTEAEEN 0.6—1.2 554, RAMEEEQEEEN, 1
PR FIPERE LIS 120°40'E (LIRS T B KRR, A XK A RHIB. WbRENR
RefR AR, N BB IR TR LA B AR LT i, mﬂ:_fuzzﬁ&’@,?‘i
FIB B EA T, T ALt R A2 B D B E P4 X R B — /M R

L, AERA B, HTHEZ 200 KEURORE, ERERERHSBRGER
BRI BRI

K TR R K I 45 Mo %H’J%Aﬁiﬁﬁﬁﬁa\iu%#ﬂlfméﬁﬂ EEHTHER
P, EXHRRBRRIMES R EOERERR TS BN S BNARNR. B%
FEREA RS RIEER, NRBERNARER. E&, EREANERT, SEHHE
HIREW AR R, #ln, MZSE LT 21°20'N, 121°27°E 5L 76 U 1, 1932 4 6

A ARPBIRERASRXE (UE 320050, Bid Gl ukdt Lry, A E ERES

X, REEENRAGXAENFESFEL R BRI TIESL, L, EERE
BURRISI ARG 22 B BRI, R TT 4a0) 30, A RBURK B TR RIS AR,

2. RHE(ER '

R v (B EIEHT) @?EHILE’J/J\EWEEEE‘JJL\,E SN RIS R
HBAERE. ZEZEIEHE, ANERKBREABEAR, RETER, FUEZX—8%
s, R BN RS SRR IE s I B AT AR IR K EABIR o X ELSCIR BT SR E R ATLL
AL, X—RETTRRM(EERRIOGRERSN, R REEER, ELREN, SR
RABEIARIT5 RN,

H 1929 Z 1936 £ 81, /K5 | 5 — A S I T _E T AT 1 LRI, R T =1k
BRI ML, 2 A), WK BTGB IR TR T Bekk SR P TR, TN T2
76 LARRAK B BLSRBAR SN , Hoe 8 YRV, ZE b I AR S CRIZRRE L A6 )35 BB B A9ve

K EMES (L 1), XIH R ESBILE, 0K 5—11 AR, REHEFEES
ERVNREERT o
1929 J% 1932 £4£ 6 AW MREW E LA 5, Mﬁ%@%tﬁﬂuﬁtﬂ,ﬁlﬂﬁﬁt%ﬁ



Rk REaBERANESRMENBHBERNER 7

200
b. 19324 6 §3—6 H
Bs5 R3lm—AHKE T°C ¥

FORIAL BRI RE , IR TR E T, RN, ZYEsAE (JLE 3) k, X—KEH
ROSEPAIMEIR AR . 75 0—50 KEWN, KR EME , KETR A NE, 25K 50 8 B8, igHhsG
K208 H, TEEEE SR S—ME SE EEFIER—EI\ malrEm L rKES 7o
1932 £ 6 ARIBAYA AW E LA 6,

MEE V' —5—27—32--- ZULHIUT (& 6b) RF, FEEELIILAIR K I RIER
BB o(HAnM SR 2'—4—27—32-- - ZUERIMT (B 6c)KF, MK LI RERLT »
MAREE X E SEBRNBKRARILNER. XEFBRNA, MNREFLABAT



28°N

26°

24° s

12 GE o
0 122 124°

a, WEME; (@FR 19324 6 AMM; OFRR1939
6 ARM;  XER 1961 F 10—11 FJHAD

355
2 4

Y

c. 19324 6 HIRE T°C §rH



b=
|, MRR

4
[ S
HrmE g,

RE2I5)
il

B T
BrmE P
Wi o

Wy T o
WrE s
Yrm P

2

HEL,
=

o5

RREREARRRERR
: A =\
ﬁﬁmamﬁﬁimﬁ

t

R M

i B E LIRS AR
iR AL

ki

d. BECC, LLORREER/D, BEWE,
193948 6 J 15—21 H, ¥4, +38 W, —f E
1
JMBH (8, B, 7)

A6 EEDALAILAARAKRCCOWE

—13
6—8

7
1930,5, 7—9

e EBDULEIARIE , SUENRE, 1961 4 10 F 1920
(AEDEERBENHL, 1
Bl B—

8, 6—8
11,16—17
5,23—25
1932,2,29—3,2
6, 3—6

,6,11
3
1931,2,13—15

1933,10,6—8
1936,1,25—27

1929




10 iﬁﬁﬁﬂ%‘:%ﬂ

HERE NE 450 %{'@Emiﬂzﬁo EE1 EPEﬂM:MJmU& 1961 4 10 A E’J—*(ﬁwuﬂﬂ(
& 6e) HArAl, /J\Z;%B’EEP:L\ SRR, RBE 1932 42 6 ARIBRET,
®2 MRPOSEMESR .

SR Elxq (ﬁ‘ Ry B) | EEGER) ' SO%E%WME( c)
1032,5,20—22 a0 | 19.0 '
6, 5 so | 208
1939,6,15—21 100 23.5(50%),16. 9(TSHIE)
1961,10,19—20 50 , 2012

B 1939 & 6 ARERRE ,/MNRRER OB EENERNE ERE R AT, & 80—
110 78 B (JLE6d & 2)o Frll, NRFEAIALE WRA R, X8 5 REIRENES
HRo lili@%%ﬁj”iﬂkaﬁﬁﬂ,ﬁi{i}ﬁﬁﬁ@ﬁmkd\ BEE B IAR (Re) HUMATIIER,
HAFRR J5 e (B —BB ,1962), B (Re = Vd/v) 1, d(REHRANIE
- BRBEEN, M » (BB FEHMREO— ﬂ&_ﬁﬁiﬁﬁ %%Z I!IS(Z%B‘EEiEZEI’Jﬁ/J\ TR e
DA RIBEE, W BEE TR V R T R
MRBEM RN EERRE, X—REFLBA %%ﬁ‘ti&ﬁﬁﬁi’r FERSE=N)E
ﬂiﬁm%i]!%!@ﬂﬁw&aﬁﬂﬂé?uﬁ*o 1961 10 AV 0 — S, WL B A T W H
GEK ¥k}, B Tt K &, ISR B AEY K L X —GEK FEBHBURFE 4 R MR,
 MHBER B AR (B 6d) XF, N ERERILNT L, BRE—RIVN
TR HE B HE S I, 3 TE -5 5 T R 46 s A BR RO TR PR A 24 o
@i LR, TEREISRABOMRERLE 7,
W E 7 5B 2 RS AL, TR B TR EEER:
(DREWSZET WHHIR AR TR, il 588 K5 RS o EAERREEN
> UM THREAREN TR HITAA: X—HEARESEBHASHIHTRT
ST AR TR, AR ME R, 55— 5, R TR T T SR S R EATE:
O5 E#(RIbARE R AE SR AL RASEERNAEGTR, 7ELRERX

r
- 26°N <~ 26°N| ARy

26°N

249

24
O

22° . 2
120°E ° . 124°  125° 120°E

22°
124°  125°120°E 124° 125

B7 REARTSEHOREER
(A LU #FERREL, 1 985, 2 REIL)



BERE: REGBRENEERATY X R BERLRIE 11

H, _E 3 -S4 A K e 1) — B, T 83X — 32l , R SRANIR T SEo RDJbARENE
M SE [ NW RJ7 %5 [ 4 B, 568 S B E, 42X XLUET NE BIJ7 K
Fo HATEN, n LR AFRERFA L, TIHRRAITHHEHA ML, RKREA
O T IHOICA R BEEI AR (JLE 7b, o) XE5ERNERATETHREEN . HT L
WR MO ERN G AR, TR E M+ RRERGRER, 1951) M,

QS5 EBMENEREMEAR. GEWERENRENM, FIIR=HA R
FRER . AATERS X ARIRE. ME LFRASE BB 2, B TX—%
OB, RO XEREARILIREN X—FEMNE THE T2, ‘

Q)T iFEEED b USSR IEY, MME SRR b, SRR SRR ER
PR HEFF I H I o PR, ZWEE NI SIERXRE, YEAETRINSN, LS
RENX RS EBRAER, HTFHEHFE N EERER £RN, ﬁﬁE&t%EﬁﬁjiﬂIB’Jﬁ
SHERIRGE, 7E BB LALE Rt MBS, S TR TR R R '

AR TR T e TR RO A R T A1, SO 53 2 BR IR E, T SR/ N U o ?Fﬁlﬁﬁj\i
KB IRARIZES, RBERIS N3, Frld, %EAZ%ILUB SHTERRER F LI, ﬁ'ﬁ}i
SERRENT,

F—J5H ’[EEE?%?&&&?J?JT%%EZ%Z Iﬁﬁﬁ?%)ﬁ E%Kbﬁ%tb?‘ﬁ%ﬂﬁ, ﬂﬁ{’ﬁ
RSB NBRTRE (B4, 1963)%, L’@Tﬁ%mﬁ%ﬁ'ﬁ{%ﬁx%ﬁﬁﬁ’])ﬁ
HZ—o '

SERBERAR SLBEXZAIH A ERNRER, I%TJ:E—“WF\ %‘lf’ﬁﬁi%ﬁﬁ:
ZHMFER, HEREBHETIINFRDEFELEMULRPNEERE S KR WER
BEYINAR, E%5. (B2, R, BATIRING LA HAOk H m AT (M) B ALAS
gem i, AT LR COE R S B B M E B A T .

HE#R (Kt Hidaka, 1926, 1927)19 R fE3 A 3R 6 A - FE 7L ER e ot O MU T S 1A 10
B, Bl T —EEFNER MENTRERERNS X (RWBEX 4:1), UXWIINR
HaEE, EEELHUREE 2 hiE NN SERNR SERE. X5 mr TIEE
Bt —H IR, A AKX T RN BENEREW G RROTL. FENA, SEF
R XA RN , T B B T LIRS A EA RN & FE LT, T RIS
BREBAETENRE, RARMANER—THRETHIER =LK FES
TEAL BE T X fE N REK XA EM,

M.l:zﬁéz\*)?ﬂf?u%ﬂj,E%A%%i&%ﬁﬁ&~ﬂ%ﬂ?‘lﬁ]ﬁm7ﬁ§5%,LE?F%EJ:_m
BRI, HiE  mA A RS SR &ML Bl G BEesh %M, 2L Rk
B 5 BRI R BN RGO AR, B E T, Eh, RIFE R :

(1D T AL R RA X IC A& A REE Lk R e Er s ok & m i,
M REREEEE R KBS AEMOEZ MR W birRmERE—%, N T
RIAFTRRERA L, 25 ABEEE B LTERE—%, RZ, i L#ERAERIt—
L, WF i R IR IR B P RE A R RE R B — % (LA 7b, o) :

1D %A 3 1, BRELAN“R L RIS, RO IAHE, BIVTE S — R, £E9%, KIRES ﬂef
B L, BT 25°C HUNR R T INE " G OMET 21°C) By, : &




12 # B B 2 £ T

() BEEMRERSEHOANMISLESEWEEN N2 ZORE, BAIRRIAR

A ERMEBIRN B, REXIRREE e B R ALeE, MiithmEniiEgE—%,

Bz, Ne e g —, _ :
BXRRBMESE, %B%{E?%F)\Eﬁnﬂﬁo

=, AERNEERIEN B

J:ﬂﬁ [ﬁjiiﬁm‘ T‘*Z%%Zli%ﬁﬂiﬁﬂ%ﬁﬂﬁ W‘J, M&EZREENEINERERE
oA, W EIR TR REREREMKEATHREHATEREHEENBEE THETHA
TR BRI GBRICTHIEE A, RIS EREES RERER, _

£ 24°N DI EE, B ET(RRDEMERBRFIL L, MAMEREILFELT, HE
24—25°N Z[A], FREH(BENWH SE #iDA SRERALFER X—EBENEER
NW J[d] SE 3 3 , P EBARE] 200 2, HE#BZE 200—500 K2 [H], REPZE 500—800 K Z[A], &
(RO D7 MDA 100 A B, G EIRR FRDA 50 A8, BHNEEZ/DAE 800 X, BH
ZE&’FJix_~ﬁﬁHiEﬁu‘ﬁFﬁ;Lh~ﬁ ML EMBARREZRR . B, mBuX—E4 TRk
HIFBITREELY A 500 K MBHNEERREEREAKX3/5; Hit, BEiEEEEE
X — R, M E IR s A8 2 & &R,

X—RR, EFRY—EEREE T, TUESRERE, XFE, BiEHE: BX
KT 1935 R FRNLETERWE [ M Stommel, Yoshida, 1972, 131 &, B 2(a),
B EEGEMERT 1944 £ X FOTI AL EERE (U. S. Hydrographic Office,
1944) 208 SRIRREE. OH AJAEM Takuyo } Chofu Maru F 1965 ZEFT#EITHY GEK
MMEER , @ 1965 G % 1966 £ B B E AN T 1200 L EHOSNEEE (U LTS
L Stommel, Yoshida, 1972, 58 132 T3, & 3 [ 48 133 5, B 4)%1,

B AL BRATEEA X — RIS P R R R SCR b EilL, % TREERERX—E
FLBHRMA RRREOATY, EREMA, BN EREE G, SLIEDHE HXE—
MEAEY., BEETERR 24—25°N 2, IERX—EEN, BAREEEXRNY
], BEMGE BBR R LW, AR R ER SRS AR . XA, ERBHEA
7 H. Nitani FT{ERIREER RS E (JL Stommel, Yoshida, 1972, 28 136 Tq, & 10)™!
to
.. Neumann (1960, 1968) ZEBIRM M MM RN , ¥ 16 IR B B B REETE IR
VAR A =325, B Ekman &, Sverdrup ZF1 Neumann FTiE HERESRICILE 8 a, b)),

Ekman RV REI DB E R BEEMEER, Sverdrup ZRMVEFFHOBEFZH K
JIRMREIAER ¥8 5 1] Neumann 2% j AR B EEPROK R ERE, &R, Hik
B 8 HX =P RE MR BT LUEA, IR, YIBRERARN , 82 % &[4
R, XM, ZRE B, HEE LERRENEY, BIEEIEYE, REET
B AR —H, &R HER #i4n, 76 Ekmen B, BEEFERENA SR B7E
‘Sverdrup ZUHITR , MR TR, RN, XFEOTR R, HERRENT, B4R
Sverdrup FUARMDL, FRIREA BRI ML, EEXFES, REAREBRANLE



BRI REGHE KR ERBEY ZER20EN 13

CE s VIR R AR
A Ekman#l; B Sverclrup @!; C B4R (I8 Neumann, '1968)“”

X &R o
MIAE R RE » E?@ﬁ&ﬂsﬁh—ﬁéﬂﬁqlﬁ%%%ﬁi%% UF_BR =81

BERAR. HXBMEREX—EHE, RETR S HISER.

BEATXERABRERERN ASCRUMER LRET 47, R
SIASRFENEES LARXTENEARR, 55 N BRI, /F—id
B TE I AT R, LR B 2] 5 bR RENE R B E B A EFER.

1. AR E~FERENE B

Bolin (1950) %112 ALiREE F{E L, FFSE T 78 XS e L Bk SR e P XL B M 0
ARG BB RSMREERNER T, THeT TR SR ES T LN I
AREEEIRE, MRE SAERIEE E4 2L N A0 F R R R AMER, AR E ST AL
MRENE SRR, tRAZETHRRE EXFEEET, tirRENSKEA
SHIEHRARA: - .

o h S . o
o= — hdx, 1
sin o <D ) _ €]

BRI, fo = 20sin ¢, HWEHXERIKSE, CHME, Do ARZLIFTSHHIE
Bo SURERN * HAEKEDZE » &Pkl WBREE v 1, 4(x) ﬁ&kﬁ%ﬁ, o %
L[S KFRERIT (e HDZHFIE Mo

LT, IR, sine ARE, MIKKEB LN EERURRE ¥ 8D, Hﬁ{’ﬁ,&%
BesXiB sk R, mEA/N, RANAK.

X TX—RIFEERBR, ERABREEARGE, AR BRBET P ER D FE
I RN, ﬁ@ﬁdnﬂﬁ%ﬁﬁﬂ’ﬂﬂt’@?uf%ﬁ (BB K E o2 (O /



14 " B OB % £ 7

On, » fRIAIRAR Z A DMUAR, BATRTE RE , ZERE G W HR MM ENBRTEEA, fHER
AR, B F I FIE A A —1.5 X 107 B (ERE, 19609, S B R
PR AT REE ALY, /BRI, mEUREm AR 2% 2°(120 BERE
ey 220 A B, SFHFHEL A 100 B/, MR SERNBRIHFRE (C/R) HEE
HH—0.5 X 107 B, FLL, MIERERREBREANR, BOTERER—ER. X
L ERESARANFUE R, B, ZEEHRLRH, AHRENEESENE=—

OC, B, » IAEIEAAN, N FERTE, SR 00/0n BT H—HHo

BT Bolin MIFIME AR R , BB E 2R USRI « 1 (%429 NNE H1H)
W, WL EEE © &, K v Bh(f v #AFEIR ESE, LA 9), @ﬂemﬁmﬁ%ﬁﬂaf

ERIREE, (B0 R B ASIREE, HRks, ZERE iRt g —2% gy , B t.; oc *a%,
Bi—15%x107° #71,

A
3
Tl
Al
2
l !
‘. H . . 4
: 0 i
AN 0

a

EY BEMEEELRSNTEE

: a WHKRR; b MEO)XB UL
R, EH{EZ%E%“THJ?E

§ ‘; fo 'fo;‘ fo @)
™ (s l/om (o
i ik ac : ' ac

RLabe

1) Mg, R %, EE‘%EWJ E=J$7J(3!3’FJJ§£9§E{E° Llﬁﬁiﬁ?lmﬁﬁ%%@?%ﬁzﬁﬁ%’t&ﬁﬂ,
A, E MBI, MR T % Ko . :



BERE: REGERHEIERNE SRR ERNET 15

2 LR, 4 HEHE 800 RELL LR,
e IP e e 1 %y /dx?

R [, (dyV]"
: ; [1 + (dx) ] v ‘
RARORNMNBE T HERERTL (r = 0) ROEEE LEEA(D). N, AETH

43 (N B E IR € RV A + J5 IR SES{E , WS- ‘

d dy\* |/ * .<f°+%§> g | |
B/l @Y - e

dx dx CD,
IR
ac
(sina), — (sinad— _&_%) rh(x)dx, o (6)

o % BRI Cx 8) SRGHRAHER ALK Fo B = = 0 &b, BRMKE
S, # (sinado = 0o
Bl

ac |
sin o = —@7—2 S:h(x)dx, 2 7)

EEBUDW(DORRTLLE H, B MR AARNBR B2, AR(NDAS T —HE R
ESHEMERMmE, Tﬁﬂﬂﬁﬁﬁ%mﬁ%ﬁﬁﬁ B E, 2B ETERE () XY
AIREE(DC/0n) HHER R o

BREE 0T IR FEEAE (LE 9):

h=D,— D=lzosin7—;'—’f, | (8)
KA Dy = 800 5K, ho = 300 3K, 4 HIHEHITKEE(HS0A B0 HORRAMR
:

o3 o “
J_.MQ_CQS’L’E>. ()
CDQ T : }:

sino = —

ZEXSBIR, fo= 6.2 X 107 B, ?—C= —1.5 X 108, 3K sino 0505, BDEMIZE

BREN, AR, ﬁﬂﬁyfﬁdﬂo HER C = 100 EX/BH, BB S
LA 9,
2. nEERENHER '

ERBAAR (D) HEEBRERBEERE (C) ARENBEE T FHMo Defant
(1961)M KX —BE, MEBREEFHHELBEWE EHREATENRE, N5—
LEBEN THENEROEH. AEAX-EETERRSEENLAT, HIE%E
B 5HAR R K L E DA N AT,

KR FBERRRR RN, #{E&%ﬁ%%ﬂﬂﬁ%ﬁ:w&ﬁuﬁxEmﬁﬁzab,,ﬁ;ﬁzﬁ



16 B OB OB 2 £ T

U, 1 Y BRIV = 00 T U = —fi g—f ¢ AT E LT . LB
B4 Doo " ‘
T L, RESEN «, vo FNERREARE, @,E:Mﬂ@ﬁtmﬁﬁﬁza B

—gj;—# 0 L—— 0 ZREIZE Y A LS R RE S, %?ﬁlﬁﬁ%, ({"Xiﬂ']_l:)

AFEo :Xﬂ‘%&— Eﬁéiﬁﬁx@zﬁﬁﬁﬁ,

L S - S .
ax -+ fou ] g 6y 5 . (10)
Ov _. (U el
5;-w(u§0. (1)
HES S LRRENRRETERA: Y,

N UDo = u(Dy— 1) = u (D% ﬁosin"f), | L)
@?u o : .
U _ —-@sin”—x

: W Ty (13
RACQDHAB: ‘ - .
| v _ _ foby g, mx ,
S 8z Dy Al - ';p_O@
«I%_I:JCMx—OEJﬁ@Jx—x&l: HEREx=04,v =0, &:
_ oo {* . e |
v = D, So »s1r.1 - X dx . - . (15)

(1) |
| » u—U/( —-——sm—) | (16)
R (15).(16) W\T“ﬁ EHTZ% BEE L& ANRERRA.

i (15)RFBRL €, = N+ o,

— 2 I '
smoa‘ c. DOCIS lz(x)dx a7

ERE)RA, RIEHE €, 5 ¢ KRR, H4maiER,
B A SRR (1), (9) B (17) RRBIIF SR « K 30

®3 BELRRANHERC

x
SR B AR I "/.4. Y | _3;'1/“}:' T e
(1), [6C/6n =0]] 0 6 22 " 39 48
(9), [6C/0n x 0] 0 5 e .29 1 34
azr- 0 .5 13 25 36




BERE: REGERAMEERBENBEHEENER ' 17

Fh R TR R LLE R, %R T YL RER Blin ARBHRASHNERE
FEEEREEHNEA, HERAEE, RHE BT EEN B ARG AN, Y KEE
G (v = 1) WL,IRAREIR A, 4 34—36°, X—E{H 5 H. Nitani ([, Stommel, Yoshida,
1972)WIREREE R REEXBEPHBRFEE L. ZTH Blin WEE A X BHE
mERE, BB AL ERAMET R, ’

BEU BB TUE N, SRR T R R R E RSN WRENER, &
HiREERERBZABENER, NRHEEREEN, RIIERSEX R, £57E
B R WA EE AR, FTLLEESBRRIL EWERE, BUX—@F A&, T
AR LT .

BAVAA . BRERSEEN WRENE, BHEE 1Y, T Neumann FrJAgH0 =
P B & Sh, FAER T SRR, A ETAOHTEY, Bl —0l, Ve 408, ¥ ke B 5]
X — X35 b b BB I BRI K SO R, LGRS S i 40 35 s A TS R R IR TE o

= W #

B IR B AR IR — 1 B, MR E = 2 B R AR IR, IR — R B o

— BRI\, HIEREPEERN S BRI, REGERILY, NEFET 4 HEN.
EMBIR =+ R+ EREZENORNEECE 3) KE B HAEant, R -

(D MEBREHARBME TR NERSBERILTERNEENIEY, 88
B I B E MR RCEE NW, B NE), EEE 3 L, FEXMBR. LE,
EEBRILT . ERHARKEEREETOBHR. BAREFELE, REE%, B
KERNDEBH T REREEEX, MX—2 % BAETIRE | BEWRIEK, MEE
BEXRESERR. |

() REREETEBSSERLANEEN, REE R EARX L REMT,
BERILT AR TR R N B R R KK,

FLBITAALEDELEFF, A ERTSFEE S BB, ZTAFER, FLHE
LRENBETHIT. FERERE, SERREREFTERXES BFNEE,URE
o & ESRR I 1 S TR AL A 4 2 — 25 B B AR IR TTE o

g2 F X M

[1]1 P4, 1963, XZRERRERMDERLELNS T [SRER 33(3): 303319,
[2] mimm, 1951, ERERENRERRNIEMTESHEREE, hERS 2(3): 283303,
[3] BRI, 1964, BHEEKENSF EURESHVRROWS I BESME6(3): 229251,
[4] B—5R, Kk ReEISIIRTTE,1962, LR diRi),% 37—40 77, | 6.3,7.2,7.3,
[5] ZmEBER, 1948, BERZORRTRE,1958, BEHIRH), % 329 ¥, & 101,
[6] Bolin, B.,, 1950. On the influence of the Earth’s orography on the general character of the
westeries, Tellus 2(3) :184—195. ) .

7] Defant, A, 1961. Physical Océanography. Pergamon, Oxford, Vol. 1, pp. 432—436.

] Hidaka, XK., 1926. Experimental studies on the North Pacific Ocean currents near Japan
(1st Paper). The Geophysical Magazine 1:68—75.
[9] ———————, 1927. Experimental studies on the North Pacific Ocean currents near Japan.



18 B OE R % % H

, - (2nd - Paper). Ibid. 1:203—210. : :

[10] Neumann, G., 1960. On the effeet of bottom topography on ocean ecurrent. Dewt. Hydro-
graph. Zeitschr. 13(3) :132—141.

[11] —————, 1968, Ocean Currents. Elsevier Publishing Co., Amsterdam-London-New York,
pp. 231—235, fig. 69 A, B, C.

[12] Rossby, C. G., 1936. Dynamies of steady ocean ecurrent in the light of experimental fluid
mechanics. Papers in Physical Oceanography and Meteorology, M. I. T. and Woods-Hole
Oceanogr. Inst. 5(1):1—43.

{18] Sigematsu, R., 1932. Some oceanographical investigations of the results of oceanic survey,
earried out by H. I. J. M. 8. Mansyd from April 1925 to March 1928. Rec. Oceanogr. Wks.
Japan 4(1):151—170.

[14] Steward, H. J., 1948, A theory of the effect of obstacles on the waves in the westerlies.
Jour. Meteor. 5:236—238.

[15] Stommel, H. and K. Yoshida, 1972. Kuroshio — Its Physical Aspects. University of Tokyo

: Press, pp. 131—138, 136, 155. .

[16] TU. 8. Hydrographic Office, 1944. Current Charts North-Western Pagcific Ocean. H. 0. Misc.
No. 10,058A.

THE TOPOGRAPHIC EFFECTS OF TAIWAN ISLAND, CHINA
AND ADJACENT BOTTOM RELIEF ON THE
PATH OF THE KUROSHIO*

Kwan Ping-hsien

(Institute of Oceanology, Academia Sinica)

ABSTRACT

Taiwan is the largest island of China. It faces the Pacific Ocean on the east
where the bottom relief is very steep and most of the isobaths run parallel to the
coast. At the places several tens of sea miles away from the coast, the depth increases
abruptly to several thousands of meters. But at the northeastern cormer, that is, to
the east of Sandiao Jiao—Suao, there is an abrupt change in bottom topography, the
isobaths are nearly perpendicular to the coast and run in the direction ESE, and the
depth decreases rapidly from both the north and the south. Here is the submarine ridge
as shown in Fig. 1.

North of the Philippines, the North Equatorial Current is divided into two parts,
the main current (the Kuroshio) flows northward along the east coast of Taiwan,
‘while the branch, besides partly entering into the South China Sea, flows northwest-
ward and then northeastward along the west coast of Taiwan in summer. According-
ly, it may be considered that Taiwan Island is situated in the circumfluence of the
Kuroshio and its branch in summer.

The width of the main axis of the North Equatorial Current east of the Philip-
pines is about 45 to 90 sea miles, and the east to west scale of Taiwan is about 80
sea miles, therefore, the latter is about 1.8 to 0.9 times as wide as the former. It

* Contribution No. 399 from the Institute of Oceanology, Academis Sinica.
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-goes without saying that, such a large island as the Taiwan Island, standing out against
the flow pattern of the North Equatorial Current and the Kuroshio, must have a no-
‘ticeable effect on the flow pattern of the Kuroshio.

In the present paper, the hydrographical data collected in the period from 1927—
1973 in the region near Taiwan Island were analyzed mainly by qualititative treat-
ment in order to study the topographic effects of Taiwan Island and adjacent bottom
relief on the path of the Kuroshio. '

I. The Topographic Effect of Taiwan Island upon the
Path of the Kuroshio

It has been proven in previous experimental investigation that when viscous fluid
flows pass an elliptical cylinder, the flow is first divided into two branches at the
fore end of the cylinder, then forming eddies at the rear end and farther off, the
two branches approach each other again. (Fig. 2) v

Of course, the above result is obtained in the non-rotating system. As had been
‘indicated by Taylor, such a two-dimensional motion -pattern would not be changed
-also in a uniformly rotating system. In a non-uniformly rotating system, although
the flow pattern is approximately the same, planetary waves are formed after the
fluid flows pass the eylinder. If, in addition, one takes into consideration the nor-
thward decrease of the latitude-circle of the earth, these planetary waves are not
Symmetrical to the cylinder (Koo Chen-chao, 1951).

The branching and vortex (or wake) phenomenon induced when the Kuroshio
flows around Taiwan Island may be sufficiently verified from observational data.
Fig. 3 (a, b, ¢) reveals the temperature distribution of the surface, 26 m and 50 m
layers in June, 1932, in the region adjacent to Taiwan. As shown in the figures, the
warm water originated from the North Equatorial Current and dividing into two
‘branches (eastern and western) on the southern tip of Taiwan, flows around Taiwan
Island. This temperature distribution tends to agree with the results of surface cur-
‘rent observations obtained in June, 1932 and in the summer of 1927. It is evident
‘that surface currents flow approximately along the axis of the tongues of the warm
‘waters. Therefore, Taiwan is situated in the circumfluence of the Kuroshio and its
‘branch in summer.

The oceurrence of a cold water mass of small scale to the north of Jilong be-
tween these two warm water branches is the strong evidence of the vortex effect induced
“when the Kuroshio flows around Taiwan.

In the neighbourhood of Pengjia Yu, not only the water temperature was lower,
‘but also the salinity was higher than its surrounding region, therefore a cyclonic eddy
(or vortex) of small scale would occur around this center of high density. As shown
‘in Table 1 and Fig. 5, obvious upheaval of cold water in the region north to Jilong
-often oceurred in the period from 1929 to 1936 on the section from Dongyin Dao to
Chijian Dao. It sufficiently indicates that cyclonic eddy often exists to the north of
"Taiwan at least in the period from May to November, Observational results obtained
in summer (July to August, 1973) are shown in Fig. 3d. From Figs. 3¢ and 3d, it is
evident that the dominant features of the temperature distribution after an interval of
41 years remained unchanged
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It is considered that the circumfluence model obtained from experimental study
of viscous fluid flowing around the cylinder may be approximately used to explain
the main characteristics of the topographic effects of Taiwan Island upon the Kuroshio

ill. .The Effect of the Submarine Ridge Adjacent to 'I"aiwan
on the Paj:h of the Kuroshio

To the south of 24°N, the main stream of the Kuroshio flows north northeast-
ward closely along the east coast of Taiwan, its direction being almost parallel to
the isobaths. But in the region between 24—25°N, the above-mentioned submarine
ridge runs nearly perpendicular to the direction of the Kuroshio. The depth of the
ridge increases eastwards, in the west, it is less than 200m, in the middle between
200 to 500 m, and in the east, between 500 to 800m in depth. The ridge is about
100 and 50 km in length in the cross-stream and down-stream directions respectively.
The thickness of the Kuroshio is about 800 m at least. If the average depth of the
peak of the ridge is taken to be 500m, thus the thickness of the Kuroshio is at least
1 3/5 times as large as the depth of the ridge. Just as the air-stream will shrink
as it flows across the mountain, the water column of the Kuroshio will shrink as it
flows across the ridge, with the result that the current axis will necessarily be def-
lected.

Such a basic tendency of the path of the Kuroshio of not following the initial
direction of flowing closely along the coast but separating from the coast and de-
flecting anti-cyclonically towards the northeast as it flows across the ridge is shown
evidently in ‘‘Current Charts of Western North Pacific Ocean’’, ‘‘Data of CSK”’,
ete.

Acecording to G. Neumann (1960, 1968), the deflections of the stream-lines on
the ridge may be classified into three types, namely, the Ekman type, the Sverdrup
type and the mixed type suggested by Neumann. However, the basic tendency of
the deflection of the Kuroshio as it flows across the ridge, is not quite the same
as each of the three types, that is, there are net right-deflections in both the stream-line
and current direction after the Kuroshio flows through the ridge.

For the sake of contrast and roughly discussing the basic tendency of the de-
flection, the stream-line deflection of the Kuroshio on the ridge is calculated by ap-
plication of the principle of the conservation of potential vorticity (Bolin, 1950)
and that of the conservation of mass transport (Defant, 1961) respectively, and at
the same time a simple model of the ridge topography is introduced. The shear eurl
in the veloeity distribution is considered and taken as a constant in the caleculation,
as it is very strong in the Kuroshio. Asshown in Fig. 9 and Table 3, both results
are relatively agreeable with the basic tendeney of the path of the Kuroshio. There-
fore, as the Kuroshio flows north northeastward along the east coast of Taiwan,
this ridge acts as a turning point, the Kuroshio commences to deflect to the nor-
theast at the ridge.

It is considered that the deflection phenomenon of the current across the sub-
marine ridge is very complex. Besides the three types classified by Neumann, there
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may still be other types of stream-line deflections. The case discussed above may
be one of these types.

In conclusion, based on the above analysis, the problem of the origin of the
Taiwan Warm Current in summer in the adjacent sea along Fujien and Zhejiang
Provinces is also preliminarily discussed.



