HOKKAIDO UNIVERSITY

Title RABRROHZR
Author (s) FH, EFk; AOTA, Masaaki
Citation EERIE, YIEE, 33, 151-172
Issue Date 1976-03-30
Doc URL https://hdl. handle.net/2115/18282
Type departmental bulletin paper
File Information 33 p151-172. pdf

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




Masaaki AOTA 1975 Studies on the Soya Warm Current. Low Temperature Science,
Ser. A, 33, (With English Summary p. 170)

w= oA B W o B e

7 H B K
(B & B % B % P
(FEFn 50 42 10 A E)
B =

T O P PP PRI 151
I ey 7O BB BRI O KL e 153
TIL. SEASUETR D FRETISE coeererrmrrrreessiomnntee ittt et ettt e st 154
) B DD RIIAE reereereennr e e s e 154
b) - S T L T PP TR 155
Lo DA D S HEIRBUMEHE vevvrerrrrrrrer it e 155
2. ZBOEREIEL D A H— Y JEENDEETEDTEA corerrrerriererneiomiine. 156
3. TEAGE I HIAN B TR crvemrrreerin et e 157
C) FRD D EL e 158
d) FREBEOWTR OEMISAE oo 160
IV, S0BIEs X OV YR IT 313 2 HUEBLIIEE IR wovveeerremeeeseee e sieesinesresreens 161
V. BERBEROWBIT DT OERBATEZE orrerrrirrriiirenes 163
VI BB OBIETI R oo 168
VI B & A% & ceerriiniiii i e e e s 169
)'a 7 PP 170

L £ 2 b» &

et A — Y 7 BB AR A FBCHMAL, IARKLBERLCLAMa~b3 A Ta
% ClRELETERFEIET S, ECOBRCIIER - S O4 &~V 7MH— DRI T
By, BROFIBDTALLT S L,

WEAD 41 45, O FE O RICALE T D RO T LR IR B PR RT I B UK B S8 HERk 73
RE s hic, TKOYWEHEEAIZOBETHDEKOMMCBIRL, HAKOHELXEDHHE
RirEE L TREBROFHATH 2, £thdPx, OREEBEOEHERE R X OWEIK M5
CERHMKDFRELEDD L THBRDOTEETHS,

R R A & 3 o TEIE HARFIBICR » TIL B35 X BB O K L@ g ighe s & K¢
PECHRHL, B RXESENY ko Thh—Y 78ICAY, LEED++— 2 2 BRECH
STHTTHZERRSHABR TS, ZOIuEE &~V 7REYE T T52BRETEBE

* JrEpERFERBEWERESE £1700 5
** e E AFERBEFERN HOKMREERHE#RE K425
ok b R AR H B R
EBRS YEE %338 EMS50%E



152 H oH OB

O, THREAERE IIThTED, Ah—Y 7HILALRAE—DERTHD, DB
ot dic iy, EEci, REKR20°C L EERE 19 T CEL, +h—Y 7
ek LER - SESCD, LIAMMEL, HBKERTOZ DR R X 0K FOEKOER
B, 22 180% b L KIXThEUTTH %, EEDEESOFABRRKIXBKURARES
DA EZRL, KL BCHEOCRSERRKIEET5,

BV e R, #R, B RT5BRKORECBISEEYEEL T, BEFOR
BEEF A A 11 Ap a3 F O FBERBIRAKA L ZRTEOTHS 5 LB Tn%, L
UL EMEBL - T EBESOKELEL O CEREERABOEBT50W22ATH
B DOWTIESI T e,

Ak~ 7 R PRIEE OB R T b RO AZ AT iebh b X S i
e ) RABHOEFEEILIZIT 184~188% THH Z &, FEBROMHICHEEL T\ 54+~
Y 7 DORAKDEZEREILIHT 176~180% THH I LR ENMBRTH3YY, LaL, B
BUXRE X 2 bIE # E 20~30 BB LR T 512 b #b b T IRE < DB EA D
OB AT BT e D IR S O M EHEBIH S Thd - e, BROWEE
oW Th, IRPHHEHIARENTH I LFCIHEBELTLEIDTHAS L WIBEDOI L
LfEbhTnieh oz,

EIR BT Bk RER TR RABIOWER Y E & THHFHE O FTEH AT 5
T DI, FEFA4E 4 ALSRA &~ v 7 @O dhigE bR O BRI RO SEMRIEE 30~80 #
LA O i BRI A BRI ERL T & 72,

BRI ELE LT, E—EKEEREARR - &
AiE EREMOKEM “ZH7, FFERE LR _ A
REOKGM “TAYD » 57 CTiifgofe, EiHl &: SEA OF OKHOTSK
BB LKA L & S fiiss TokE PUNGY L
P 5 WIS (2 E T f e J 7 P B 2 30~80  WAKKANALN, "8 pdom g0 wuite

. ; , . VAR
BETOESEEDETHD, T OWHIIELTNT eawm\fmﬂo

KEEM LI B o TRBER I, BRI & 15 B A Y

T110m, 30EATY 160m, sl 15 B A% MOMBETSU™55 f
120 m, 308 5-C140m ic4 E7cv, BANLER ABASHIRI

PHLWEF TR I0~0mOBEI LD ET v
VKT L 2 ERBERT, EREORELR FIM ® W #® W B

FEHEBRC BT A WEORAIEXTART
HBEEC L -1,

FEFI 4345 A 30 ~6 4 3 HRU 4644 B 17 B ~21 it 38 ok 43 28 BF 32 Bt o BLan
BB WL » TIhEBEERED D E AR R THRERERS T TOHRSROBE L, *72B
F454E1 A 21~23 H, 484E 6~8 Ficid, HMEREBLEREOKEM “U2A7" L THE
BURIR I ORI =R U 7, 0B 47 L IR, Bt E S ROBRRY
EAEHTNTRRET 2 AGT 1 BRU LOBROERBER Y ERBL I, ThdDBRADKE
B, Z0o@BTOBEBERCLZOEHEHVNHELMC R o, FRERIARC L - TES



rded s 37 Y 153

BRI DOVE L HEPI & B, MAEL OKMAEC L > THHINDZ Lasbhol, TORITIE
Zh b DFERIOWTRRS,

II. FR—=VHEOILBEEBREBHOKIR

5 2 RUC HEAN 48 48 8 A DA ER DO KR - HHEROMEMAR 2R LI, KTHEERD
08 ETIHEFNL - L bEL (186%), BELAVWKETEDLLR T2,

BAEE Cefiisbhicd s~ 7 OWEFENPRIC L 5L, FEEEREEREBEONE
BEOT & DRI TH B 2%, REUE, b AMREE ¥ CREBERIC T TroH T DIFEOK
ERAETEHRRTE Y FDEERIL186% CHLWTHBH I ENHHLRTND, TDI &L
DHLIARND L3I, BLEOBIC X - ThHEIDHhTE D, HFRE 18.6% L EOKE &R
BEERAKE Rl T ENTE S,

FER 20 B X 0 P& DK S0 m LIRICIXEHRE 18.0% L FOEE KOKAIFEL TH
D, ZTORELHHFOLDRVBENFE L T D, Thidds— v 7 BEHRORERE
GARHBEVDLRTWD LD TH D, X OIHE A 30 HLLEDF BicidK iy 0°C THFEREH R
WRAE L OKBEE S KO PHOEERTAAAD B, Thik, LFEMEBREHNSRDC
E B I OADERIC X S EAMEME LI » THBEL T TERhRKTH S, BrbBKE
THDOKERIE —1~2°C THE#E B3 182~184% TH 5,

LLED X 5ic & Do EEASL, EHRE 18.6% LI LOFHERAM, 180% U TOA

~ Y 7 EEBEHES S LORS BRI ST TR Oh S KR —10°~+20C, EHRE
m2~w£%@¢ﬁm®3%%féé IRBIREGKEL TR ) ha KL BEBERRAE S
IORBEESKEDERCIER L DRAKKARDERDLDIXE > T THkL,

DISTANCE (N.MILES)

0 10 20 30 40
Su oLOW SALINITYo

,.\ ~ oS T17-=217.6 WATER=
£ / 2 ‘ 2 \~\ ~ > -:__-__ ____ ?7—17—3?::-
I SN R
= r 1ae SOYA NN ey
o WARM CURRENT186 "\ INTERMEDIAE
o 6 . COLD WATER
100 ¢ LS

AUG. 3-4 ‘73

- Temp. (°C) *

-------- CL (%)

200

B2l BOIEHOKE - EREHENER
(4848 A 3~4H)



T
H
Ta
p

154

II. RABROFEHERE

FERI 41 SR RED BN X » TZ OB EOWHPEHEL, 2VD0EBGIAHLRD 2, 3E
BER U EHEHLEEL TH5 2 EAMAD LRI, 2Tk, B 43~44 £ 0B E
I L CORA BRI O WS OFHE(L X R T,

a) EHhoHME

B3 XIXIEM 43 £ 8 B 18 HOBWHERTH D, REDOKRIZBELLERE 108 ¥ Tl
18°C LA L CHEMY AL THRET, WMAETH 1LCHU RCFRBL TS, HER 18.6% LI LR
WK IR 13 OEREY G R SO BLIROERBICH T TEEL TR Y, TOMEEIERY
BETHRARTHDIED ) T, TDRLALEDHEBRDERE S 18.8% LI LTHEE L L To%
NPEE S TWB I EERLTWE, WolE5ERE 1804 LU TO4 k—v 7 BRBIKIE S
ARBER S0 LRI ERL Tk, BMERBEES KCEI R 20 BELEOHEHK TR
—1.0°C DR BB S Rz,

BARIOA VT HOBMERTHD, BEROMERKL 8 HOBAIKL b L ihG OWET
STIREBA L, BAL OREBOKRIENMETL TI6°C Ligw o, BREDFEK
BB > CEAL Tk, TOBBEILLA8BL ) MR L, Fhi&30EE TCOER
ARG B3 o CEALA, Fhihd 40 m LIREOPEHKIIHEFITHEB L f2iXh » Tl L FR
LCHhBKEFEORHELXFTD TS, BUTHE AL L TUIRLEEAE T,

PERE 20 B OFERBITIL, 8 A F Titk
ik o 1o IWHE 1782 DR 7 K
BaBRbh Tk, KR 18.0% L
ToERBEES KRR 20 ¥ C 20 m,
30 BT60m &L ZDEINFLIWLT

EDORERIND,
Temp.( C)

------ CL (%o FO5MIL10 H 23 HO#EETH 5,
' WiE 2O KRIEEL < THL, RAE
SR UK - 48 60 T T Y FIRIT 2B ¥ 72, KB 5~8C,

(43484 18R) .

EhE 18.0% D B (K 47 KB E

50m &7 b E 1018 % CEL RSB
FHHEL T3,

HORNL 11 H 16 HOKBETH S,
50 m B DFRBIZID A B IE 5 30 8
¥ TR 6°C 28 17.8~180% DEE
B KTl Bbhh, RERMIXERE
BHEECEENL, BECI T E
WA IR - 4R T I T, RERIULHER 2380 10m )

(4359 7 17 1) HEohBKEBEL, FRERKLEDT

DISTANCE (N.MILES)
10 20

DEPTH (m)

L AUG.18 ‘68

g

DISTANCE (N.MILES)
10 20

DEPTH(m)

—
(=)
o

Temp(°C)
------- CL (%)




SRR © W5E 155

BREERE YL T 5, s, s

KIZEL CFEL Z OMEEB/HEELT O
Wb, z X B

10 23 DBEF AN (%M 186%  Ef '\\FQTV<Q<¢H.(f“:
PLEOWEE) & 118 16 Horhk ikl 8 _ \Nj\i(<ayfuh
T5E, AMKEABROEELC by W XTE® N Q% e
L5108 28 Hicl~T 11 A 16 AOBE | . VLN
FERMTE R A S A L T B, 7 -
BB OB £ ORI B SRR

Lbhi, I DERBMIEROZENIX

DISTANCE ( N.MILES)
10 20

EEROIERS, FREE»DDORA 0 30
B SBIRLTUB S LiEn o F T | o e ek e ek el
e WAFROEREROWMHE A —F I
BCHAT B LIRS NEC L TH W
55, 00

Temp,(°C)
------- CL  (%he)

W0A2ACIREIDEAE4ETT
DRBITITEFRE 18.6% L EO R A EE
MRAKBAEFLEL Tvies, 11 A 16 H BO6R  HUABEOKE - EREHENER
21 20 m BLR L 3R 10.024 LU F O 317 168)
EHAKRTHDON T, COMCRBRKDZRAD - E3HLITH S,

REBRIE8 A\ iz 9 AwgEINcET S, TOBABCERL, 11 AECBE
LEEITEYHL, Ro TRESORBARALRD X 3 0ked, ZOLDRERE, FEER
BPELCREETHIDOLEEZ LR TERY, ThiIBY Thok, EBCIIFE 6 Nnbhh
DX o, BBCIBRAALR VA, EEBUEILGEOEIEICITKRA L L TBEERISFEL T
WHZERHBENTH D,

b) %

1. &~ oK ERI

ETRIEMAIEI2 A 2B 0RE
Thb, FBIHLXIEIEEEKE 4~
5°C, ¥EFEE178~182% L7ic v, HiE - DEC.2 ‘68
117 16 B RABREE 55T | .. Temp.(C)
TR 18.0% LU T O (& 15 4 JB 12 75 < -
b 20mBUKRER -, CHILERE HTE  MOEOKE - AR R AR
K5 RO KIBEDIE T X % BEWMAD (43£12732H)

T2 TFTROKEDHBERAG TibhicicdTHS,

BHRBEOPMIBEID WL DI EFEBEIL T 55, KAL LER 08NS 25 80
50m BLBCHEEMC S EELRETHLMCEEL TW5, Z0L35K, FEHERRK

DISTANCE (N.MILES)

o

.
o
N
fTO
w
o

DEPTH(m)

=3
=




156 HF B B K

BIZ BRI A R — Y 2RI BB ORBIEES , (DISTANCE (N.MILES)
KEZRLTHENOHBLIOBIC LR
5~25 KT O BURICHEEL Thd, < §
iz, BRASFECR-boTR, £ &
8 IR IAR 44 42 12 A 18 LI L 3 5 13 105; _
DENZERTHD, LR BHRO DEC.18°69
KIATEAEL Tun B R

RS NS L S E T, &1 [ - i - -
LLTHBLTWBDTRE VWA EE LS BOE  AAEIAR - ERERENER
n5. (44412 A 18 H)

2. XFOFEHYEHNS A R — Y 7 A~ DERDOHA

FRBROHRYHRL iR, LUMBIEEAEELD A &~ Y 7 ~DBEROWAILE
XD, Licdio THEAEMIEBEEL TWSD TR uwht wWiIRKDOELIHRED T, F
HERIAMECLEBEES KO TRER L TEELTWAL LW b ol, B
4541 F 21~23 B, #4h— Y 7B~OERDOHRALNTH S EAERICE T, BHEOWMAY
T b B 1= b DB AT - 12,

Z DY DKL 30~T0m C, KBTI A+ — Y 7EOERBH S0 m IRBEESKTE
BN DO TERDHEAMIEH INTLE 3D TIEn W& EL SR T RN T
bhicz sidfehote, EERXFE 1 KORLUICERERETRER 4 5 TKE EXEOXEH
MEFT -7, BINCEOBUERE LR,

18 18~19H, #+—v 7HHECIX
SEBANERL, ILRFANLLILES
AV hy THAREMA L —HMHL 228, 1 10
H 208, SEREROFHEKIFEANE3EE
THBLE, BIRKRTIOR, KbHRK
HEYOWUWHLIERBLLPL 20FER X

O3 DFEE DY S 34 O EH SR ’5‘30
b dbdEE oMk 2~3C, HFEE T
18.6~18.75% DER R A M TH B, O E
BN ER, EESOKE TR T 50

w5 JAN.21- 2369
T b MR AT, R - WAKKANAI
B IX I oH b RBIEES KA B AREFT Temp. ( C)

WHL, BRI 0EES KCERS R L &L (%)
b EOBROBHYERS TAHX—Y 78
AMALTOBHET AU E D £ 520D gom =
h5,

N

FEIROKE - ERE - LEREHER



FRBEWROIFE 157

Fhebb, KO 1B TRCLAF—Y 7BADBROMAND D XN TH D,
3. WAGEEHMBHF

10, 1 iz FnEf 44 423 A 19, 20 A oRFTdH, BAROBIERTHD, =D
BN, WAFECHBIL PR B8 Lo TiT-3DTHD, EEZEOMLNED T
X, 3RO DRFEEBHOBERINIIANMILDTTH S,

WREHK DA FIT =TI iR 25 I, RO Cii e 28 18 T B b AEC T Tk
BEREL T, WAGEEREO Z & oD TR, BUIM & & REAKRLFS KA,

B DEICE - TRT < Bk “S6" BRI S 7o dbiiE vanh &5 BB K Dk
B 2~3CTHh o 1o,

BEm TR 20 BB ¥ CoPBLURIII KR 1~2°C, 1EFRE 186~18.8% DR BB
FRAKRE B LR LKAREEL T3, COKBRILTOERE L FERASHCBE I
BEMBOKBREXERTS L, FEBRAKTHZ I LRBENLNTHS S5, WolF 55
11 M bn b & 5 IS TLORBBRAKNFET S, ChEIEZEHL L Leeli
FLEEL, ERIOEMAETRERBE TOL Lo T3,

o

7 2
° <! 13’/2’:,"// \S
E| 2647 "’5 Jgs SN
— 20 N T——
: IRV S
x R
) EN & , 2
w | ESASHI 100 | MAR-20 ‘69
21 MAR.19'69 \ AN
100 Temp.(°C) Temp (°C)
...... CL (%) mmmme= CL O (%)
——— 6t [ ——— &
$£10 BREHEIHKE - EREHENER FURE  BAEHKE - EFRBEHENER
(4443 A19H) (4443 B 20 A)

LAk, KBERER, Wikl X OHAKGREREBOBE S ESABIRIT AT L 5 A sk
L HAARERS LR OHMERBLUECHEEL T2 2 LA ELD LRI,

B 7~11 MR Ltz o, DG A b b hIe X 5 WCEANE, FEis L OB A D
£ BN THR SR BRERKLEEED
dk— 2 7 RBEES KO T BER
WRELCRETHEL TW 5,

Z B OB SRR BEAKBE Tl
K Ad—y 7B~RALKLEE SE
S OBERAKIMERE D+ &+ — > 7GR
BARDTF~L <D AL, BB L
LTHEATWAB I ERARL TS,

%12 [RIIEM43 44 A 10 O H12E  MAEHOKE - ERERENER
BB B TH HA, B 5 10~20 O (3% 4710 A)

DISTANCE (N.MILES)

DEPTH (m)

=
o

Temp.(°C)
"""" Cl (%s0)




158 H OH A

30 m PAE DYRE ML IR 2~4°C, 5% £ 18.6~188% DR A B M KMAWL rIZLD
hs,

510, 11 K &8 12 RoMicixf 1 » B oo 235 % 7, HKHERO mAERD
HFEAEEL DR UHEHAZRL TGS I L 3bhb,

WABESOREKOEFEEL, HME 12 ATHL DIXDITKE { 182~183% TH B,
F o8 11 ROBRROMTER b IKBERORIED 12 A L D ik5hitRE,

Thebb, FEBRBAOEERFKEZOBBLINICT TRBE LB bbhb,
c) EMDEHE

HIBKILRM44ES A SHOBIKERTH 5, FUIHORAEAOMBEIDET F LR
BodCcilER 13, 50m [EC 20 E TIRA D, 100 m DB Tk G KD T 30 LR
DWEE TEL TS, BARAEL OEE
SREBERDBEARKACLDbDTH o
55, HR18ELLERE, 50m Fif
DE U TEBBIPRARBAFEL TW 5,

214 Xt 8 A 26 B oK EEhO B
FERT, 15125 B OBBIThORE oo MAY 876
THBH, Hloo CREEROBME | T Temet)
FcHiRL, WEDO8HA B ARELR
T3 M E IR MERL T B HISE  ANEHOKE - E R E NN
IDLEEFICITCREETEAXE LS (445578 R)

DISTANCE (N.MILES)

DISTANCEUN.MILES)

DEPTH (m)

o

3 DEPTH (m)

| ESASHI
AUG. 26 ‘69
Temp.(°C)
7] S C,Q (o/oo)

B4R RrSEEoKE - EREHENER (4448 A 26 H)

DISTANCE (N.MILES)

DEPTH(m)

8

AUG. 25 ‘69

Temp,(°C)
-------- CL (%)

1501

FEISE  BAENKE - EREHENER (4448 A 25 1)



RO OB 159

LT, 8814 Mok 1) % BB % B CiE R 13 3, 100 m & T 20 i Ci& o f
WAREEEL T 5, MR I8RO 30 m BRI iikiR 10C°, #H3% & 18.0°C LI T {EiES
KRARLID D, BEICITIERRE 17.8% U TOKMBAEEL T35,

B TIE AR LT G BRI ), FRBRAKLT TREES ORBAK L FEH KT
FHEIRTHBTL0h, FERE1~27TEOS0OmBUETEIRLKDOTEBICE ¢ AT,
%, B30 BRI, AR 12°C, K& 17.8%0 OB 18 LRI A bRl b D & [F—
DIESES KR H BT 5,

I AUBERHOT CIRoONLZIERUERY L - T, mABROBNABIL T 5,

RN A1 SELISE, S35 23T - T E BRI IL R R O3 X T O BNE R AT, 81

5 N.MILE ot OB IR OEERYE 161 (A, B, C)
Bttt e T8 s @ N B CRLE. BTIRTRERMRS, 15, 25 i
S [ 7 > s \ \\JJ K\ DK, HRERLOKE (0) OFHELY
= [ - \ ] FLTH B,
o |
Il e gf[y{ i S5 ET, ZOBHEE X OHKOB#E
R T A A 25 N.MILE
2 o} t ) A )
z ‘ \ 2.6 ‘.l' . 4 1‘ : L.
a M i\ (™ 26. ~ L '
a7 28 ) sl 18 E |
sor \ zs’.o : 5 L
Q.
FIHA BAKRRABRROBROLES 350 i T
15 N.MILE month :
0 L
R 100 -
N -
o I
o
50 [ -
_\ -
-\L\ 150 |
| s
r 0 L T Y WA O xiu.sv H
100 |- - \ AR
L E | i
o M- L %
0 E F— 6
- 50 |
E I
x | L
£l I
050— r 18.4
r 100 |
- - 18,6~
100
I 150 ’—

FIEB HOMESBHEROBROEE FBHEC HHANRELERROBROES)



160 F H B K

X BEKEECETEKE 3 A TATHET 32, MEiCL 3BKOZEL S B F T
WTWwWb, BERAKI3 AT Tiiabh, RECWALTTA»S 10 A FqF ToOMH
REEFABRRKTHEDOER TS, 10 A TALURK, BREAKIRE,LLHEACELHEL,
o TAR—Y JERBEES KB IEZHL T &, BRAKIBEES COALZLRB LS
igd, AL 11 B TRAC—RNRERARAbN D2, 5 BATIIELIBRAKIGEEL
[Z4AN

I5EATH3 BICiRLoBHEBKERCIDHROEEIMN0m BIC#EL T528, *
EPLOFREBEROPECRBCTERL T AWRHICIEEL T3, SHIZ6F EA1L
7R EMEDRE KRB BEFE~ERLL T ELADOKELOH m 75 40 m Bicid 0~
°CoOFBANFREL TS, ZOoFhRKE TH TAHCHKERLTSAND IRt TLB
AEHEAKTHEDSR T2, A TANE 10 i3 ¢ RBICEES KB Hbh 11 A%
HLOBRI OEETKEIRBIEIRZHL T E, SABRIEECHLLbR %2, T0%F
MET5, AT CRBERBIBROEILBALRS,

BEETIE—ELYBL T, BEEIA+S—Y 7BEEEESK PEBIFELSKTCEDLRD
HMs Ry, SARERBCIBOLMCERDOMANED LI, ZhE OBREILKREC
EXEHLTC 8 BB ARELD, IR T CREBRBCHEFZER 18.0% LA T OEES KA
Fbh, 11 AixhBHKREHEERL, 12 ARCTBELBIEER 18.0% LI TOEES K&
> TL %V, #ECLBRBARIEDDLRIL,

BI6XFD o DG Hinbbrbd L 5, EREZEL T OO KIIEEMcEh
HDTRETHDHE ERHLNTH B,
d REEMROHEROFHELL

516 T ST BN ILE F o 8 FM 0 F 1 #y i S A BT (ERE 18.6% L Lo
KiK) LA &~ s EREEE S KR CEFRE 18.0% L ToKIEK) OB O TFEE 17K
L, v

5 18 [ULIEFD 42~ 45 DO BED I I X OB EPIL EERIC K1 5 F A B R M

DISTANCE (N.MILES)
0 10 20 30

11 S NN N

DEPTH(m)

100
CL >18.6 %

150

BITE HAMORSERIRE RHEES KBOFRHEH

EH (EEE 18.6%) DBEIFEAERBKRKCHER (ERE 18.0%) HER
dk— v 7 HEFORBEESKTH S



REEO PR 161

DEFHBENTH D, BROMEEILE~ DEESD

'—
r
BRCHESh D ETHE AL L BRSSPI & x10°m?
HIEETANEHETH D, L5 2 a
Q & .- .
RabWG ek 51, BROMEREIKE 5 | L
KD 3 Acixt CIodi K B REHO 12 5 L b g oo
. € -
RBDIIE, ThixFoBaE AL T8 i 3+ ~ B
- s ; hud / MOMBETSU Y
FERERD, IALEIHCHEDTEH, FoK 11 3,L ./ s e v,
Re—Hc kL THURS T 5, OB u | f o l83 v
LD BICIE <5 & 5l ED S P, £ <1 BT
l 3
A, ME) OEMHKRMZELDHEIND, BHE @ L :?ﬂ L
DME RS —FF B8 8 KE 3 11 BRT & o 3 4 56 7 839 hIdO 11h12
N on
oKX RE L BERXBED DRI, Tihbb $18E M L OB A O
ZORMOBRBEOMECIMCKEL TS S5 FRBERIRG EROFEHE D
(PR 42~45 %)

EFERACIIEZ LR T, 2 ORRICL D X
SIHERIIMOL R TWighs, Th g BFIRBIEE O S s — KB KR EER DR ED—
BRI RELEZ DRV, BEELLZOFRRIZELMA TR, s, KHFOHRIL5
FEE OB ERBERBOMEE O FHMEH LB 2T,

IV. 8AlAEIURAFRICHETIRERUER

TRABRRC KT 2 MED—ER U EOHEHEBHIL, EZOMDMNEH T, WEE TR
ShicZ Enitv, BEALMKICHTTORED G.EXK. 1T & 5 ERAEZEY 12 X - THE
ERTWBETERG, ThICLD EFHMH MR A EREROHE®EIZL 7 » FU
kT, FoRXKELE G517, EG 9829 /5 1, £k (10,11 H) 18 / » |
EELDTRELBRORDRECHARS D LWE IR T3,

GEK X 2MREIBRDOEG 2 EATED, LD 5hkBRTIIRELS
HZLT, ThPz IO OEEDE FNFHBROMEXY R TIDOLIET LI, £0b
N3 X 5 - ORBEER IR HMERE UL Y SLz7au,

FFIIIERN A5~ 48 F, HUIhE X OR A B BAT R\ TH B O — B O TR B A E i
Lic, FRHOERNMDRDLEMET OAKE 1 EIRT, HERV-TRLEABREAT
75 L ool c, TOLSHUESITHC L - TR Y, RS, 75, 125, 175 Tk
ole BHRERMETXTEBERBCEIEERERRE TH - 12,

H1ENSE 4,5 ) IERTSEOEBHETHL 7 » b, 125 @EORBILL TOT7
/vy Y TCho, REEDBIHAPOBREOERBTL / » MU EDOHh A HBZ EAERE
RB, B (7,8 A) XBIREAMA NN - T 5O THER 125, 1.75 Mol f-nE B it
FhER 125 R THIFT08 / » b, IT5HLITO05~075 /o +C, @5 ERBLEMA
EL05~07 7y FTHB, ¥ (9,10 B) (kR 75, 125 BORBORHHEIZ05~1 7 » } T,
hEBLIEL 06~07 / » FTH 5D,



162 # H B

£ (12~1 7) XBER S8, 12HOKRT04~05 7y P THot, ZDERFKOEREEL
JBGE & DB o bR DI K IR e & & DI 03~04 2 » FORMREFALH D &5
&HY L —HL T3, kiR 12 BB UROFAERERBICH08 /7 v rORELD

FE1R  HHEHE s X OERIRLT O WE B RS R
Mombetsu NE

Statfion b Current Dire Parallel
NE Obs. re- C Lt
Date of Obs. 1\/[0mbr,§rsr:1 Depth Layzr N-comp.|E-comp.| ction Speed th(;m(goas?c
(mile) (m) (m) |(cm/sec.)(cm/sec.) (°) |cm/sec.) (cm/sec.)
Dec.~ _ _ _ .
1970-71 Feb. 4~ 5 5.0 50 10 26
1972 Dec. 15~19 12.0 80 10 20
Dec. 15~19 12.0 80 60 —35 20 141 40 40
1973 Apr. | 29~30 7.5 60 50 —40 33 132 52 52
May | 24~25 12.5 100 15 —28 21 134 35 35
12.5 100 5 —38 19 145 43 42
1973 Jul. 4~ 5 12.5 100 45 —28 18 139 33 33
17.5 140 5 —21 13 140 25 25
10 —25 30 121 39 38
1973 Aug. 3~ 4 17.5 140 50 —20 23 122 31 30
100 —16 21 118 26 25
12.5 100 10 —45 4] 128 61 60
1973 Sep. 19~20 12.5 100 50 —27 23 131 36 35
17.5 140 — —23 25 124 34 33
7.5 60 10 —19 17 129 26 26
1973 1 Oct. | 22~27 125 100 10 | —36 32 129 48 48
12.5 100 75 —-19 24 118 30 29
Soya strait
1§Itz}tion Obs Current
Date of Obs. Capergglya Depth Layer N-comp. E-comp.
(mile) (m) (m) (cm/sec.) (cm/sec.)
6 35 10 —36 82
1973 Jun. 28 ~29
10 50 25 22 42
6 35 10 —35 89
35 30 14 43
1973 Aug. 21 ~22
10 50 10 —50 84
10 50 30 —22 55
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Llbic X T, MNOKEYFEELT D LRREERDKE Zy 1L
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Zoy=Ale PF 1) (21)

LB, 22 THUIE X OHEAEDHEPIC KT 2 HIXKAL & RBE T 5 & 51 20) NOREF
BABIOCCEHRETS, ABIUCHEE DL 200 A0
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7}2— = AJC € e (22)
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bhZ, Tl L TRMBEDHER, Bk I OMED TR (520 &) 55 %k

B2k PREKLE AxtvCoff
Monthly Mean Sea Level Above T. P.

1973 Wakkanai Mombetsu Abashiri A C
Jan. 185 8.0 7.0 23.0 1.4x10-13
Feb. 13.0 5.5 4.7 16.6 1.3
Mar. 15.5 6.0 5.5 20.2 1.4
Apr. 20.5 4.5 0.2 46.9 0.8
May 24.0 2.0 0.0 48.0 1.4
Jun. 26.0 6.0 0.0 65.5 0.7
Jul. 31.0 9.5 5.0 54.6 1.0
Aug. 35.5 12.0 10.0 51.1 1.4
Sep. 34.0 12.0 9.5 49.0 1.3
Oct. 30.5 12.5 9.0 44.5 1.0
Nov. 34.0 16.5 14.5 39.9 1.2
Dec. 30.0 17.0 15.0 30.3 1.2
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Summary

For the study of the variation of oceanographic conditions of the Soya warm cur-
rent, oceanographic observations were carried out from 1966 to 1973 along sections
running northeast from Mombetsu and Esashi harbours and in the Soya strait. The
results of the observations are shown in Figs. 2-15.

In warmer seasons the Soya warm current runs southeastward along the Okhotsk
coast of Hokkaido. The chlorinity of the surface water of the southern Okhotsk sea
is less than 18.0% and that of the Soya warm current is more than 18.6%s. Hence,
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the existence of the Soya warm current is easily identified by chlorinity tests.

Obtained from the results of the observations shown in Figs. 2-15 were the sea-
sonal variations in the cross-sectional area of the Soya warm current crossing a ver-
tical plane located to the northeast of each of Mombetsu and Esashi harbours (Fig. 18).

It was found that the Soya warm current appeared immediately after the sea ice
had moved away from the coast, became strong in summer, from July to August, and
weakened from autumn to winter; it disappeared from the surface early in November.
However, a high-salinity water mass with the chlorinity of more than 18.6% were
observed at the bottom of the sea 5 to 20 nautical miles off of the coast in those re-
gions both in late autumn and in early spring the following year. Besides, a high-
salinity water mass with the colorinity of more than 18.6% existed in the southern
part of the Soya stait even in the sea-ice season as shown in Fig. 9.

It can be considered from the facts described above that the Soya warm current
exists in winter as an undercurrent.

From the direct measurements of the current shown in Table and the vertical
distribution of temperature and chlorinity in the Soya strait and off Mombetsu, the
volume transport of the Tushima current which flows into the Okhotsk sea through
the Soya strait in summer was considered to be about 1.3X10%°m3sec., and that of the
Soya warm current running southeastward along the Okhotsk coast of Hokkaido was
approximately 1.2X10°m%/sec.

This suggests that almost all the volume of the Tushima warm current flowing
into the Okhotsk sea through the Soya strait runs southeastward along the Okhotsk
coast of Hokkaido.

It was proved that the results of the geostrophic approximation of current velocity
in Bjerknes-Helland-Hansen’s dynamical computation did not agree with the results of
the direct measurement of the Soya warm current off Mombetsu as shown in Fig. 19.

A theoretical method was formulated for computing the velocity of the Soya warm
current by using the difference of the water levels in three stations: Wakkanali,
Mombetsu and Abashiri.

Consider a straight coast line and a homogeneous sea water of the density po. If
a current is stationary, and the inertia term and the horizontal mixing are neglected,
hydrodynamical equations in a left-hand system of coordinate are given by egs. (1) and
(2), where # and v are the horizontal components of current velocity in directions X
and Y respectively, { the elevation of the sea surface, ¢ the coefficient of vertical eddy
viscosity, @ the angular velocity of the earth and ¢ the geographical latitude.

If the wind stress is negligible on the sea surface, we have the boundary condi-
tions (5) and (6). The solution of (1) and (2) subject to the conditions (5) and (6) leads
to (7). The substitution of (7) into (9) under the conditions (10), (11) and (12) gives egs.
(13)~(16). And under the conditions that W=0 as x=—co(this condition is obtained

2,
empirically), and on the assumption that —g—g% is negligible, we have eq. (20).

In order that the slope of the sea surface % and g—g is found, 4 and C in eq

(20) must be determined. By using the relative difference of the water levels at the
three stations mentioned above A and C can be obtained approximately by the least
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squares method. The monthly mean current velocity of the Soya warm current (Fig.
22) was obtained from the numerical values of A and C, which are shown in Table 2
for each month in 1973. The calculated values obtained by this method agree well
with the results of the direct measurement.

It may be concluded from these facts that the Soya warm current is explained as

a gradient current.



