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Abstract

Based on the Results of Marine Meteorological and Oceanographical Observations (1966
~1987), the phenomenon of chimney is found as a candidate for the formation of the
Japan Sea Proper Water (JSPW).

The chimney phenomenon occurs twelve times during 1966~1987. The water types in
the chimney denoting the deep convection are similar to those of the JSPW, 0~1 T in
potential temperature, 34.0~34.1 % in salinity and 68~80 cl/t in potential thermosteric
anomaly from the sea surface to the deep layer. The static stabilities in the chimney
stations are unstable or neutral. This indicates that the winter time convection occurs. The
JSPW sunken from the surface layer of chimney in winter spreads out under the
Tsushima Warm Current area, following the isosteric surface of about 76 cl/t in potential
thermosteric anomaly. The formation of the deep water of the JSPW is mainly affected by
the cooling of the sea surface than the evaporation of winds because the temperature and
the salinity on the isoteric surface of about 76 cl/t in potential thermosteric anomaly are
cold and low.

The phenomenon of chimney occurred in here and there of the area in the north of 40°
30" N, west of 138° E. This suggests that the deep water of the JSPW is formed not in a
limited area but probably in the overall region of the northermn open ocean.
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Fig. 2. Vertical distributions of potential temperature (8), salinity (sal.), potential thermosteric anomaly (6 ) and
oxygen (Og) in 1966A.

_20_



Dapthi{m)

FHLA5Y AG%A 54

11°15'N 39°34°N
136°45°E 138°01°E
24 20

o) -

300} -

2000} -

Depthim)

P Y-

9.

e{C)

F15.26-28,
100Kkm
— 3

1966

0

42°59°N 41°15°N 33°34°N

135°24°€ 136°45°E 138°01°E

A S 20
Y

Dapthim)
g

8

2000} -

3000} -

5N 39°34°N
136" 45°E 138°01'E
4

Belclst)

O0km [
[ alis B

Feb.26-28,1966

2000¢ -

Sal{%.)

Fsb.26-26,1966
3000} 10Q4m o
.
42°59°N 41°15'N
135°24°E
28
0

200F ¢

300} -

400

Oepthim)

3000} -

Oz(mi/1}

Fot 26-28,1966

100%m o 7
et

Fig. 3. Vertical distributions of potential temperature (4 ), salinity
oxygen (Oz2) in 1966B.

_21_

(Sal.), potential thermosteric anomaly (. 6) and

125



126

200

Depth(m)

400

600

200

Depth(m)

400

600

Fig. 4. Vertical distributions of potential temperature ( 8), salinity (Sal.), potential thermosteric anomaly (A #) and

B (cl/t)
Mar.2 - 4,1986

oxygen (Op) in 1986..

HE4F - 27U

Depth(a)

_22_

- %47

200

400

600

S (%)
Mar.2 - 4,1986

200

Depth(m)

400

600

0z {(ml/1)
Mar.2 - 4,1986




FHLASY AR 54

A Zo] oF 400m7HA] wl§HAe= T2/t oldtelH
(Fig.2), A3 269 EWAA %Alnl GFIe 3}
Z9] o] o 1500m7tA] 72cl/toldtE SHlSHA
€ JetdthFigd). @abA AA 11(Fig2)# 34
26(Fig.3)ol A Hole Y FFe NELE AF
49 HAS Vel chimney A olth o2 g
chimney #X4ol Yelde A HFAM=
70ml/1 ol43el FAaF7E 3% AHPow 74
A 1 Zol7k ZHejA 1 Sl

Figdve @& 3ZA9 8% A4 5, 35 A
g9 REgFo 9A% chimney FZE JEbd
FE Aoy, BE7A BFo] HATtY Fig2s
2& A EAe |3 BEXE Jeuge A4
th 9% 40° N o]59 HH G8Y HUAM= &
20] ¢k 08T olslo]x, ol F 34.08% W
ol®, HlgHa}7} T6cl/te] THI-EHAH] HHo
72 x%5o] At Sankey(1973) EE Yol
g d=rt FAYD BF5E FHLAAUS
gl AR a s §EALY A FE
ToAM HH, £&EAATE OF 66~7.0ml/18 FFA
o] A G89 EZA B G69 Hol o 500m
7HA] #XEa den, 1 #X Hde 6/t W
99] Fu|gHaEAE X FHFigd).

ol APANA HAEAA EAo e d2F
© % oF 40" N o5 EZEJqi HG.
Killworth(1979) 2 Gascard(1991)= $¢F @& &
A3 £5Z chimney d4oleln dgen, o9

e ALHE U7l ¥ g I BFF
o} AFE diF T o3 diela s
oy Faafsd £ I 54L& A ¢
76cl/te] FHIEAUAHY BH xFo] Ue U=
40° N ojBoMe 9 ¥ ¢ diFe 93 A
Zoz B £ Q& chimney 840 Jon, &3

TRF7F 55 FFAe #30N 43R 2
& $FE olFE chimney @A dsiA A4AE

& ¢ 7 JHFig2~Fig4).
4, zlo] ¢ 1000molXE &&E447E oF 52
me/ ¢ Q] &FA HAZol Ut oI §E
: I detds Zol ¢ 1000m ol e A
e Wz e LY A gl

ox
—
&3
3

o ™(Gamo et al., 1986), EEAA HAZo)
A HA5e §F44 g2 o] 1000m °]H
9ok tif % Zo] 1000m o492 HE499
g Agog ZAAsE A 2ok 1YER £E
A HAZ0) Jehds o] ¢ 1000m |49
HofFe 9% 43° N o2 gelz 3o
AHvH(Nitani, 1972; Sudo, 1986), d&l+ & 4
2 & 9loni(Gamo et al, 1986), A AFL
B o] #9e o Aldo] 43 oA 3
oo g (Figl), 9% dFits U Fa% OF
b A" F e Yot A Fe A
xeE 9% tF(Gordon, 1978)% W& FHE
)& (Foster and Carmack, 1976)7} =% dojg
& A

Gascard(1991)el J8l®H, o dlFAA Ho
chimney 842 W WZa AA ¥ wie
stHol 9slA Jebdga s AlA v W
&9 otfe= I FAdA BEHY HEE Heh=
g2, 239 A chimney 4ol YeEly= HA PM
# A Go s3she 196633 196739 z+zt 2
Mol Ao dishA d8F £4 HAE 7 H
stk £H A 83 £4 UAE e E
FAo] EZ3HA, 500dbE 75T FAA 2
XHe 983y 4 WAE Figbd et
4714 19663 196739 Fale Ak d=2 &
A&, o8 WAy #F Aol HF IAFAHY
M BEA BEo] HUD T AF7A o
2 ¥ chimney 8749 433 ¥e& & A
71 Wgojch 37A Faete] Ad3 vR A
& Y= 37" 30" NellA 41° N 712 wo} gl
663 6799 AM A Yehla, Hr YAz
A HHe 9= 38 NAA 9= 42° 40" N7}
Z wWol Qe 6697 6739 FH BE 47 ye
Wi gtk Ast Be @s8fo] £ Yeid AL 7
29 Aoz, AE AY PME JEehi®, BE A
A GE Jehiz ok a8z s34 RS chimney
gadol Yebd BHE EAE Aoln.

AX  PMO 66AS} 67A9] A
chimney @4tol Yehde A 113 A 219
A&y F4 Hae 25 o 370dyn.cmolil, of

o

off rx ril

[«

1o

o

4y
ir r£ 22,

&3e

_.23,



128 H87 - 279 - 327
700 . . , 1 | |
67A line 8 St.19
3 ﬂ/;}e st.25
2 600 | L5 |
A St2 »
‘C}’ % 66B line
£
0500 | 66A line |
C
BN
O
st31 67B line
400 | s o |
........... T
St.11- fm/A e
st.21 SLTZG
300 1 1 1 | , O
36 37 38 39 uo t] ype ys3

Lati tude (°N)

Fig. 5. Dynamic depth anomaly at the sea surface based on the 500 db of the 1966A. 1966B, 1967a and 1967B
lines. Arrows denote the stations showing the chimney.
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