ekt  63,1-8  (2002)
Sci.Rep.Hokkaido Fish.Exp.Stn.

tBEfEFICEITEIMERABEEREDOFHELVEFE(L
hEEX, EPFE

Seasonal and year-to-year variability of baroclinic volume transport of the Tsushima
Warm Current, off the west of Hokkaido

Akifumi NAKATA", lori TANAKA*®

Hokkaido Central
observation bimonthly to clarify seasonal and year-to-year variability of baroclinic volume transport
of the Tsushima Warm Current off the west of Hokkaido (TWCH). Using the data from October
1988 to August 2001, seasonal mean northward volume transport is shown to have the minimum

Fisheries Experimental Station has been conducting routine hydrographic

value (0.85Sv) in April and the maximum value (1.59Sv) in August. The transport in October
decreases with sea temperature decrease below 100m depth near the coast. The transport increases
once again in December. The annual mean transport is 1.20Sv. Year-to-year variability of the
transport of TWCH seems to have 5 — 6 years period. Long-term trend of the transport is shown
to decrease since 1988. Average bifurcation ratio of the transport between TWCH and the Tsugaru

Warm Current at the west of the Tsugaru Strait is estimated to be 4 : 5.
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Fig.2 Time-diagram for hydrographic observation
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Fig.3 Vertical distributions of temperature, salinity, and sigma-t in April and October.
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Fig.4 Vertical profiles of northward baroclinic
velocity refered to 1000m depth between
J 41— 7 46.

(b) : salinity (P.S.U.), (C): sigma-t in April
(e) : salinity (P.S.U.), (f): sigma-t in October.
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Table 1 Comparisons of northward transport
referred to 1000m depth and 400m
depth in each observation month.

0—1000m(A)  0—400m (B) Ratio

TR*' (n) TR*' (n) (A—B)/B
FEB 0. 96 (3) 0.87(3) 0.11
APR 0.87(5) 0. 76 (5) 0. 14
JUN 1.13(5) 1. 02(5) 0.11
AUG 1.48(5) 1.37(5) 0.08
OCT 0.62(4) 0.72(4) —0.13
DEC 0.73(2) 0.85(2) —0. 14
Mean 0.97 0.93

*!' I Volume transport in Sv(=10°m'/s)
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Table 2 Comparisons of different summation Table 3 Northward volume transports at J 4-Line.
meods o the poriward VNPT s TETT T
observation month. 1988 8;‘; ?: ?é ?: ?Zi

JA—4T(A) T Max(B)*’ Ratio R o7 X
TR** (n) TR** (n) (A-B)/B Aug o 3 ot
FEB 1101 1.12(11) —0.02 ot 1.65 LT

APR 0.82(10) 0. 84(10) —0.02 1990 Feb 1.93 1.93

JUN 1.2113) 1.28(13) —0.06 S L5 It

AUG 1.49(13) 1. 58(13) —0.06 Aug o [ O8y g T

OCT 0.92(12) 1.04(12) —0.11 Dec 2.10 2. 18%

DEC  13(9) 1.40( 9) —~0.04 e e o

Mean 1.15 1.21 /J;:;?; ?: o }}é:

*!: Simple summation of transport from J4l to ggé %: % %: é[l)*

747, 1992 Feb 1.29 1.29

*2 : Residual northward transports  without v (1): 5 (1): P

southward transports from J41 to J47. glft’ (1]: gg (1]: 32:
*? : Volume transport in Sv(=10°m'/s) L0038 Esg }: gg }: 32*
Apr 0.83 0.83

ZZTHWSNTOSBIMIAD T 41— T47HNE, Jeifsd ,1‘53 Yo Yoo
P FE IR DE %+ i) 5 T B LRIl S h %, oct 156 188
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DR FROBEEIR< 720, # B O BER 2 P L8 T
RRINSHEL, J4TETORMBMOS bEAM (A Dec 073 073 rai- 145
B %R 7z, e 0% 0o

Table 212 J41— J 47RO BAMFEMH & L TRk A 58 £ 26w

£, BROBANEE 2 % B A T Dec L6 Ul6 147 is estimated
RO TR LTz, T41— T ATRIOREME TIZ10H 121211 % e 005 D gas T 18 estimated.
DN & 72278, Z DD A TIEE % B D/ o 6 6
TH> 720 ERIOFETE, T 41— ATH ORI % Do 173 75

WG 15y TRARGHE Bk BasLasy T A R
ot g I I oo
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& ! The reference level is 200m depth.

7z, HE OBEHIAIRENE 75> f:i%éci, *ﬁ%ﬂﬁ@%ﬁﬁg ! The observation was conducted in March.



6 PEE, HP O

IR TERWD, JATIITBIT HEEREEOKIR, oD
SEHfEEFAWT, RAOBRA S OEEREE R LK
KIEEE DD VITH Wz,

Table 3i2J 4 FOBEERBOBHEFERZEZE LD
THRUZ kI DNTWD DI, T4l— J4TDHAMEE
RELD, FRORKEZAVEZREDFNEN -8
BErY. ki, RAlT—% &L ToEkE RS 2
729, BRI OBIEISA T ATNTE L - A%, H
HEEN200mE LGRSO THIEZ M TORL 2,

3. 3 JARICHBIIIHERAREEREDOFHZE(L
Fig. 6 ICBERBEDORH A E/RT, WEEREDZFH
BbEFHEETHRS &, 4 AI20.855v DR iR (KE %
AU, 8 AT/ THEML, 8 AITIZL. 59Sv D4
MEmEzErUZ, ZORBRI0FIC—ERDTZA, 1248
ICHOBEINL 72, EFEEIXL. 20Sy &7 o 72, 10 &12
AVERRZNMMD TR TR REL, £hThT
NOHA THRABEER/MEDENKREL Lo TN, KT
1997410 H & 20004E12 H OIEFER &L, 4 A D&
DIRWMEZE R U7z, FIFEICI9904E 2 A D&l 8 H D
BERDSWEZR L 72, FRCTHEERED R & i
IMEZERT8HELEAADEHEDZE, DEDFEBKEIR
0.71Sv &75> 7z, £/, A DEHENSRD BN S,
A [ O 16 1 37 B D A HEAfR 22 730, 25Sv & 725 DITXf L, 10
AEL2AOEEREDEERENTNZN, 0.48Sv &
0.58Sv &2 o THY, KHIZXAEMITBWTEHE(LD
M8 LA E DFEZEEDNFED 5 N,

3. 4 JABRBEEREOEFEL

Fig. 7 ICHEFRE DR RS 2R T, HEAMEE RS %
WokkE, EfWRENE RS20, F6HOTF—5%
TES (1245 A7), BHBEFEEZHELZ60%
FRFICR U 7z. BEIEEICERL T, RUPATIRHEIA DO
BOVHETHEL, BETEEOFEICH N TN 5,2000
8 ADWEIY, BIBHBLCkREKEERE (2. 22Sv)
ETRSTWBN, Z04 7 A% D2000410 H 1213 EHIBH
WBLCER/NOEERE (0.07Sv) &5 E, HHET
IR E IR R R, R/AMEEREH Lz, ZDLDIT
HHIMTOEHMNKREL, 27y ABEOFT—YKRFIT
13, IR UZFEEINY — > 25 A5 O R &
Bo T3, BEIFEHZRS &, HERRIZ1989FELL
BE WEZ R L TV, 1990E% 0 S Lk
B, 199VFITHU/MEZ R L 728U, 1994412 O
KB &85 720 T D196 ~19974E TN T THRIA L, 1997
FITHUMEZ R L 2%, HUOBINCEC 2, BEERED
EEHE T TS E, REORKNEITLWMREZRL

>
L
jud
@]
Qo
)
c
©
s
(]
£
=
(o]
> 01997 2000
FEB APR JUN AUG OCT DEC
Month
Fig.6 Seasonal variation of northward transport
at J 4-Line.
2.5+
&
T 2.0
(@]
3 1.54
&
5 1.04
£
3 0.54
>
0.0

Year
variability  of
transport at J 4-Line. Thick line indicates
14 months running mean.

Fig.7 Year-to-year northward

7219904F131. 61Sv, 19934E131.60Sv &75> TW 5 A3,
B/MED1997TETIX0. 77Sv &7 0 2 fF Ll Lo EER L
7o £77, ZEBORMNIS~6EER5N, EMICIE
BMERNC D o 7z,

4. E B

R, R IC R AUE, HERENREH ARSI SR
ERRETEFREORH AL, HERRIZ3I~5HICD
2<, 6 AMSHARL, 8HEALIRILARREKRER ST
Wb, £z, MECZ—BEREBNEDTLIEE, KFED
REOEERENRENT &0, HBELEEBELTH
Fong, LEEEICBVWTD, HEOEHZEICD
WT, BEFRgRaEndbial, EFIMTTRENMERT
52&, £z, I0AKREN—ERADTLHIEE, 10~
LR2AERMENREL, BRERENPRENI &N,
RS DEREXILS B LTV, ZHUT, HEERBERR



[
S
o}
4
o
[]
g-
® 54 O 54 o--
--5.200 ©
— IS Sy Bt 20QM
0 I 1 I I I I O T T T T T T
0 Xz oOEoO mx z 9 FO
(=%
He35288 HE3538%

Fig.8 Seasonal variations of mean temperature
at 4 standard depth for J4l (left figure)
and for J 42 (right figure).

BOZEFHALI BRRREDOFEH I /NS Wiz
W, HREEHORELEBHNIIEE L FICE Nz SRR
T& %,
ZZTHRLSNAM BRI EREOFEEEE & LD
R E 2 T 5. 19934E M & AL gl ST R B /K PE
MG CHERBEKEABRGNLETEZY ) >V EHE
75 TS A PEEi D AD C PR R &, il —
AR DIKALZE DRI 53R D 5 N7z R R =
B ZXPER) 135Sy EMESINTWS, AT
RO7-fEE DL, EERIL BiRE  BERERRE
=4 :5&R0, 4ALI0AOHBEBRMNSESN
1: 1728w,
REALICRSNS 5 ~6 FOFICTDONTIE, M
W, HAWBHTICBWTHEEREYLE & U THES
NTWBPY, F£i-, BEEHIZ6 FERMEEICDONT,
SHEEBREIC BT 2N REEER ORISR L 2B T
HBEEML TS, —F, HARGHIH TITELEICH
BN R EANH S EERHINTBDY, £
DAAZZXLIFFHHARBRE L THIATES &N
TWwaY, LML, iEENREKETH--20014E0]L
WEFERICBNTIE, EEREOEMIE S s, H
A EMEE T OR RS EIROMEDS, HERE LTt
WHEHERICET D ETY A LTV EFDETHIE, 2001
LA I A8 vh e D E IR E SIS 2 v REIE 8 &
D, SHROEEREOEHNERH NS,
RIHEEREALOAIZHEAD T HHRITDONWTELRT
D,
Fig. 8 12 J 41— 4212 BV B S B D7k D %
{E&7RT. 10AIZ1I00mELETOKIBRK TR SN, =
D JATKIBMERPEEELE RS> TS, ZORETOD
KIBETIE, NEBROEAOHEDEEKRL THD,
[ERENGE< 2B 2 EERL TS, 1I0HITBIT 5%
HEBOBEERBEICDOWVWTRES E (Fig.5), 8 A®12

AEHEE TG 21T 31T % 3 S IR AGUE it 2 D FF i 35 L UHRAE AL 7

R, T4l - 42O & T 42— 43 & 0 DIa <7
O2TBHBY, NI TEOKREFE—~HT D, AMOH

AR FETIIKEIC TEOKEME T 2B S AHE X
NTHO D00 JLHEE P T R OB S8 S h
5ZEMNS, 10A ORI BT OIEER R 2k 0
ML EBEEL TNWEEEZBNS, Fz, J41—46
I TIZ10~12 A 12300mEAE T H TR E A H Mt & 72
STHY, WEBROR FEE TRAEERREICOK
SBHEAVURIE I N D,

ZZTIE, 27 A1 EOWEERER NS, JtiEE
P 7 D5 IR R IR D FR i - BEALERTELED
IZ, INSOEEREICEEND, REMOES DEN
%, BROFEHRADRD HDENICLSHEDE /N -
BREM 2 E AR L 72, BEEREICIEE 0 ERH
DR EBROLH S MbD> TS EIEHMINTHEDY,
TN ZWASNTT SO ORI - 2285
fREEDE LN EELA D, UL, AEMEZEOBREE
IR d 5 Z &S, YHISREERZERHL
BNG, B MREEZA LIS, X0 BRI O ERR
DOEFHEHSNTTDLENHA D, i, LfFEER
H A Dt BIRRR N3 R E O HEREICH Y 9 2 4F
SEE TR 7 en/s DIBERDOEFENRINTHEDY, C
NSEEFRDOE=ZS Y T bED, RN ORkE
MYBETH A9,

5. 8 8

JeHEE P R BV B R SRR EE R E O FE B LR
FEEBIZ DV THNZ, EERERIE 4 AITHREME (0.85
Sv) I/ 8 HiZHmmfE (1.59Sv) Z L 7%, 10A
W—ERA L, 12HICEUENY 252 bz RL k.
FEEIXL 20Sv TH o 2o RELLELTIE, 5~
6 fEDREM 2 S, 1988EDBIBAMALIE, EHAICIX
WAMENZ B > Too HEERIER & O/ EL IS E S TH S
BRi FRE  BREREE=4 : 5 EREb N
10H O EBDIZRE TETOKEBRTZES HDT,
IR R 2R DB & OBIHLARE S N7z,

6. M &

I THWEEERRT —~ 0FHEIZiZ<Y > %y b
HEDFT = RX—=2A 2 L. £z, ERO—ET
WERFAREK S 75 —Z2FHL 7=,

SEW

1) felm B @ MR RR
(1), 67-82 (1984)
2) Toba, Y., K. Tomizawa, Y. Kurasawa, and K.

HRMEE ) — &, 22



8

3)

4)

5)

6)

7)

8)

9)

PEE, HP O

Hanawa : Seasonal and year-to year variability
of the Tsushima-Tsugaru Warm Current System
with La mer,20, 41-51
(1982)

TRPIERK © B FE D F R R L s 2 0 % K g
WitE  HAMW T O 7 i s S e s R
WMEE 15, 41-55 197D

AR HERREH BT DM BRROEE) X
RS B K OV IR I D 28 B & S - JbvigE I
FRICBT D ERTOZEE EEREWHRE (B)
g4 63306014, 31-36 (1989)
VeREE — © BRI ORI DWW T
PERBRGAE ST 1, 17-26 (2001)
= i ALESH RIS BT DEEKED S AT
ZAE)  HAMWEA2ANL20EF L& 168-
179 (1962)

Onishi M. & K. Ohtani:Volume transport of
West of
Tsugaru Strait Bifurcation Area Journal of
Oceanography, vol. 53, 27-34 (1997)
INEEIRER, H PO 0 H AR R (GREEb L)
BT DM ERIROLET) BB S K R EERE IR
DAFNERE & RAL - LB IS BV 2 Rt iR i O
X E AR SR (B) O %8 S &
63306014, 37-44 (1989)

WEREZESR B 1~85 JLimBE I/KERERS,
(1985-1992)

its possible cause.

HARE K

the Tsushima Warm Current,

10)

12)

13)

14)

15)

16)

17

18)

19)

PEHTTRI G O & AR O AD DR R 5128
b G - g - Bl oiRtE=y ) >/ &H
RIFOW RGN BT AR E WS 11AO-S2
FUNREEIS 154158 12-18 - (1999)

Miita T.,& S. Tawara:Seasonal and secular
variations of water temperature in the East
Tsushima Strait. J.Oceanogr. Soc. Japan, 40,
91-97 (1984)

BEE g, R W ESBEREIC BT 2K -
7« R OE W 7 OREFELL g Lze
vol. 71(2), 47-57 (1995)

BH = HARICBT 2AFMWHAKRD 6 ~ 8 4
AT —)VER #WEZE vol. 74(4), 156-164(1999)
Isoda Yutaka : Cooling-Induced Current in
the upper ocean of the Japan Sea. J.Oceanogr.
Soc. Japan, 55, 585-596 (1999)

INNEE - "MRARBICBIT RN 0L ) &G H#
RN A E EER MRS 1991 271
-291

HERE, EHE S EENe BRIR O ZFHIZb
W&z vol. 76(3), 145-152 (2000)

BH S PIETS, ME L & M KRBT
R - eyl G 5 vk 1 3B 0 B ot IR IR O 1 5 eI
WD, 7,237-244 (1998)

2 E, ZokfmBd, MO dbiE e H A

BT D REETEE 51 19994 H AR
FRMFREZHHETSE 152 (1999)



	北海道立水産試験場研究報告　第６３号
	中多章文、田中伊織　北海道西岸における対馬暖流傾圧流量の季節および経年変化
	志田　修　北海道東部太平洋海域におけるスケトウダラの年齢別分布水深
	三原行雄　北海道えりも以西太平洋海域に分布するソウハチの年齢と成長
	今井義弘、吉村圭三、清川　進　１９９９年北海道北部沿岸で標識放流されたヒラメ人工魚の移動と成長
	赤池章一、津田勝典、桑原久実　北海道岩内沿岸における天然コンブ群落の形成と維持
	萱場隆昭、杉本　卓、佐藤敦一　マツカワ仔魚の初期摂餌及び生残に及ぼすナンノクロロプシス　Nannochloropsis oculata添加飼育の影響
	試験研究業績　外部刊行物への発表平成１３年度分




