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Abstract

Based on the Results of Marine Meteorological and Oceanographical Observations (1966
~1987), oceanographic conditions of the Japan Sea in winter was studied in relation to the

Japan Sea Proper Water (JSPW).

The mean and dispersion of the deep water above 1000 m depth are 0.26:027TC in
temperature and 5.1¢0.25 ml/l in oxygen. The mean and dispersion of the bottom water
below 1000m depth are 0.07:0.04C in temperature and 5.1:0.15ml/l in oxygen. The
distributions of the temperature and dissolved oxygen in the deep water above 1000m
depth are ranged wider than those of the bottom water below 1000m depth in T-S and
T-0O, diagrams. The bottom water are showed more homogeneous and smaller variations
than the deep water in the characteristics of water mass. The deep water above 1000m

depth is active in contact with the atmosphere.

The JSPW similar to the above characteristics is showed in the open ocean of the north
of 40°30° N, west of 138" E. Therefore, the deep water is formed probably by the

open—ocean convection.

Key Words : JSPW, deep water, bottom water, open-ocean convection
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Fig. 1. Subareas divided by the polar front (Choi et
al., 1993).
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Fig. 4. Horizontal distributions of mean temperature (T), mean salinity (S), mean thermosteric anomaly (A
and mean oxygen (Qg) at the sea surface in winter during 1966~ 1987, respectively.
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Fig. 5. Horizontal distributions of mean potential temperature (8), mean salinity (S), mean potential thermosteric
anomaly (Ae) and mean oxygen (O.) at the 100 m depth in winter during 1966~1987, respectively.
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Fig. 6. T-S diagram of the Japan Sea in winter
during 1966~ 1987.
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al,1993). §% @i E"%ﬂ)"] 300m7}A) 9
EF5d A FSEdREE B9, F40] HoF
5 ZeEdER: FHopxn Ut o]AL EW
o
QE}LHE% Aed 5% 799 ¥ +9
Bztol s ﬁ‘?i?s}i A7 %
Cagn g s £¥S
e HAAE AL T3 £ 2 GRY

¥o i do > o
a0 ﬂl[O oft

rlo
Hy
o,
3
g
o
o>

_{

323
20 i
~ ] 39° N~41° N I
£ 1. (1966~1987) r
w 151 L
a 7 . L
2 = :
=]
a B -
& 10 L
= i 1
w -
- i -
2 -
: S R :
=z 4
wi -
o]
fum) B -
a. i -
" 8 ' o
33.0 33.5 34.0 4.5 35.0
SALINITY (%)
— 1e®  south of 37° N .7 i
P 1 . (1966 ~1987) Ay i
~ 15 4 R ) b
w e iy |
a 1 . I
2 1 i
=]
5 4 1
a 10 1 +
P 4 -
w -
“o ]
g 1° [
I -
=z 4 -
w -
o]
fan] 4 -
a - -
0 A L
1 8
33.0 33.5 34.0 3.5 35.0
SALINITY (%)
Aolzh glo) HlkaiTh o3 ¥E BReY =
ZoA AFoE A3 MY FHu S £
ggo| 2An dRYe] EFsonA WA oo

2 ¥ F Ao Sudo(1986)E E= FFA 3
qx Add FARfFFe w2 JEEA(Japan
Basin) AAE A2 Yolrixes JEF HAA 9
AFoz HA Utda s

FafFe gditHom 20| 0~1To|2

._27v



% .0 . % .
324 HE - ¥ - FHE - 29
20 » 20 = 20 t
e newlt e . SO PR e e @ TRC e
i - e -t - - RS
L s i . 154~ - 1S
E P N w - 0
ad .- g -
2ol e Lo ~or 10
= 5 F A o
= b
E" s [ 5 100m 5
=y 4'0m
> 160m 200m [
200m . =
0 300m-t7° - 0 300m [ 0
2 B ~ r § o
33.0 315 4.0 .S 5.0 33.0 33.5 4.0 .5 35.0 33.0 350
1.2 1.2 - 1.2 -
- L
Lo NCW 1.0 PF Lo THC
w
o
o
< 0.8 0.8 0.8
W
o
p
oo . L 08 0.6
& . 500m 500m
= i 0.4 . 0.4 i
0.4 '
»E—‘ seom 600m 600m
& ) 600m )
0.2 ; 0.2 : 0.2
N 800m < 800m ! . 800m
o S 2 0 > ° l n S L2
33.90 4.00 34.10 .20 33.90 .00 .10 .2 33.20 w00 24,10 EI]
0.6 - 0.6 [N}
P NC# 0.5 PF 0.5 T¥C
W
rs
el
2
g 0.4 0.4 0.y
w
o
%
o0 0.3 0.3
o
X
.,Z: 2.2 . 0.2 0.2 1000m
= 1000m . . .
& Izoo:ﬁ\ oL . . 1200m
0.1 1500m % ’ : - 1500m
2000m o l 2000m
5 3 ° 0 S 0 2 e
33.30 .50 .10 .20 33.90 3u.00 3u.10 .20 33.90 34.00 M.10 .20
ALY (%) SALINLTT (%) SELINITY (%)

(a)

(b)

(c)

Fig. 8. T-S probability ellipse in (a) Northern Cold Water area, (b) Polar Front area and (c) Tsushima Warm

Current area according to Fig.l, respectively.

Bol 340~341%% 548< 714 1 £X W97t
olF F& FAY Fyoln, §EMLE UE
o] AZ5¢] 30~45 ml/lol vl HlmH ¥
& 50~65 ml/lo]ojA FEAM dir)ete] HZo)
g2 e AEFe v $LsA o]Fo] An
ALE AAtstm UTHAW, 1932, Uda, 1934

Fukuoka, 1962; Gamo et al., 1986). ©]¢} #&
4g Ad $3250) BFlA YEdE 9
2% BF90|M(Fig8), ©f AqINE AL
Aoz dste] BF4 4359 4% BF EX
gl olsiq B nhre 44 2 A3l ol
AL ddeldn ¥ 4+ U ol¥W Fu

oL ro

o

_‘28A



FAHLRT AFRA 54 325

F49 T-S S oinld 718 cheAoln 4
v

A

o

dm

x

HI

4. Ssi2wT2 T-S

F2d d¥o] 74 F90 FH2/H4(Uda,
1934; Yasui et al., 1967)8 T-SEA A Amrch

Fig9e Ad 22711d(1966~1987)3te] Y& 714
A9 YN GBEZARAM ALHY A F, T3
AF5e 3 54l £2& 1T odlojn g&
34.00~34.10%,°1 2. 2(Uda, 1934), T3 f2
< ARE 1T °]3t2 HolA o3 RAo] et
HEH ZE B35 gig T-S #AE Ugd A
olt}. Fig9olX BH, F2o] 1T o|3tolyd &
°] 33.95~34.00%%1 R ANFZHo| REsln )
T EHY AGsolthFigd). °] HE AFFE
H & HA7E 80/t oo, FHIRTFY F3
EAGFL 1T 03, g 34.00~34.10%)% Ho)
= 80cl/t ©]&te] WBHARCE AR FA A
= M AL Bolde Aojd. gRo] 34.10%
1ol wl§HA7L oF 681/t FHEE YA
T2 Fr vEHAE A2 70~80cl/t o)t}

o

T)

PATENTIAL TEMPERRTURE (

80

33.90 34.00 34.10 34.20
SALINITY (%)

Fig. 9. T-S diagram of the Japan Sea Proper Water
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Fig. 10. Horizontal distributions of mean potential temperature (8), mean salinity (S), mean potential thermosteric
anomaly (Ag) and mean oxygen (O;) at the 500 m depth in winter during 1966~1987, respectively.
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Fig. 12. Vertical distributions of mean potential temperature (8) of the PM line in winter, spring, summer and

autumn during 1964~ 1983, respectively.
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Fig. 13. Vertical distributions of mean salinity (S) of
1964~ 1983, respectively.
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Fig. 14. Vertical distributions of mean potential thermosteric anomaly (Ae) of the PM line in winter, spring,
summer and autumn during 1964~ 1983, respectively.
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Fig. 15. Vertical distributions of mean oxygen (O:) of the PM line in winter, spring, summer and autumn during
1964~ 1983, respectively.
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