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SOME OBSERVATIONS ON COASTAL PROCESSES
IN TANABE BAY (III)

By Katsuya Nisn1, Toru SuzuKl and Hideaki KUNISHI

Synopsis

In the second report of the same title, we discussed a series of oceanographic survey carried out
in Tanabe Bay in August 1966, and the intrusion of the water mass of lower salinity and higher
temperature was considered to be a density flow due to the density difference between inside and
outside the bay. In this report, the postulation that the pressure gradient would balance with the
Coriolis force is applied for the first place, but the result is not reasonable. We postulate for the
next place that the pressure gradient would balance with the stress terms. The result shows that
the values of the velocities are reasonable and that the salt flux calculated from the velocity profiles
explains the time change of the chlorinity observed.
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Fig. 1 Location of stations in Tanabe Bay used to carry out the dynamical calculation.
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Fig. 2 Some data observed at the Shirahama Oceanographic Tower Station and
at Tansei Maru during the survey period.

DISTRIBUTION OF CHLORINITY
IN TANABE BAY AUG.7 1966

Fig. 3 Distribution of chlorinity in Tanabe Bay on August 7.
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DISTRIBUTION OF CHLORINITY
IN TANABE BAY AUG. 8 1966

Fig. 4 Distribution of chlorinity in Tanabe Bay on August 8.

DISTRIBUTION OF o+ IN TANABE
AUG. 7 1966

Fig. 5 Distribution of density in Tanabe Bay on August 7.
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DISTRIBUTION OF oi IN TANABE BAY
AUG. 8 1966

Fig. 6 Distribution of density in Tanabe Bay on August 8.
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Fig. 7 The profiles of the volume transport across Line-I and Line-II on August 7.
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Fig. 8 The profiles of the volume transport across Line-I and Line-II on August 8.
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Fig. 9 The profiles of the volume transport across Line-I and Line-1I on August 9.

Table 1 The chlorinity flux calculated from the dynamical calculation, mean chlori-
nity in the volume between Line-I and Line-II, the observation time interval
and the volume between Line-I and Line-IL

8/7 8/8 8/9 8/10 8/1l
Line-1]
1098 - 3713 -7938 | —-23972 | —227!
Salt Flux (m¥-.cl)
Line—T ~4037 | 2418 | -I1310 9453 | 1477
Salt Flux (m¥s-cl)
Total Salt Flux - - - -
(myscl 5135 6131 6628 33425 3748
Linel—T Mean '
Chiorinity (/o) 18.50 18.64 18.46 18.37 18.28
Observation time
interval et (o) 6.5 8.9 8.8 9.0
LinelI-II Voliume
X 107 () 8.3 9.0 9.0 9.0
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Fig. 10 Diurnal variation of the mean chlorinity in the volume between Line-I and Line-IL
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Fig. 11 Relationship between the chlorinity flux difference and the time change of
the volume of the chlorinity in the volume between Line-I and Line-IL
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Fig. 12 The velocity profiles calculated from the dynamical calculation on Line-I.
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Fig. 13 The velocity profiles calculated from the dynamical calculation on Line-II.
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Fig. 14 Location of stations in Tanabe Bay used to calculate the balance between

the pressure gradient and the stress term.

EE BRI — BRI,
__10%4(D+¢) Q2w
f"___Ay——""K‘W ................................................................... (1)

AYFYRF A= —
* F XUy FHEOHE (cm/sec)

dynamic-depth anomaly (dynamic meter)

— 10 —

f

u, v:

oD :



Fi - 8K - EH : OB By 5REHOBRA FE3H) 543

e : BEOBEEX%*HOLbTHIEE (dynamic meter)

dy : y FEOAEE O (cm)

K, : SYEREIILEIR (cm?/sec)

z, H: $YEHFROEES X R EEOFEKIE (m)
tEPND, SV XV OB ERT S E

v 4
s ,K..Tlos(a DoA€) ettt (2)
BHICE T, A shear [Tk n

av e 1 L R R R TR TN Iy

o] S0 (3)
LT, @ XEHESTIE,

v _ 4 _ 10 4

L —ﬂ75 10530+ e)dz = {21055D+105ez} ................................... (4)
thDo ITNETRICHESL, REKEE v, &:@V“'C,

4 LI de

v—2, =W§S 2 105(6D+e)dz———{A;XO,IO5BD+105~2_Z2 b (5)
BHEOLND. ZITHRED7 7 v 7 ANE

SI:‘ydz:O .................................................................................................. (6)
LRETHE, G RESILIEATHIERRLIST,

_vog_,gay{ydyzlosap+10545 Hs} ...................................................... (7)
OEBRPBELNDY, —F, BEXFATHELEZW

Dy =0 oreee et et (8)
CRET A EIZE ST, B) Xbb,

KA }Azzlosap+1os"€ Hz} ............................................................ (9)

BHOND. LicdoTZNbOTHK () £ 9) &b vy eET B LITL Y, de LD Lo DM
ﬁﬁ)’,

3 (H 2z _ H 2
10545=__3{242210550_ H4221055D} ................................................... (10)
H [ [ 00

L#Ebn2,

TAOHMETD 0D b, y FAOKZNEMD 10°4e 3k, 6) RITIKA LT v OBEH MO M
RO Fig. 15 T©H 2, 22T K, ofi& LTid, BHEEIIFI 2 LT 2EBoKEBEDEETEIC
bbb s HEDLRD S ERBILEREY OMEY, B4 270cm?/sec TH-7 2 LEBEITLT,
KBS R DB St. 14-15 T K,=250cm?/sec £ &b, Bh0BHE, K.=aH LEETHZ LT
> THRLNIEEHEV. COMHa 0ffe LT10.4 w2 &, St 15-16 fi¢ K, =200 cm?/sec, St. 16-17
T K,=100cm?/sec L %%, ZhbD K, OELRACTHELIE LRI, 7ohiish 4dom/sec BIE
OHWETHY, TTELEHEEELON,

WITx FHOHRE v ZOWTOHE LT % >70 ZOHEETESTHy, Fig. 16 TRTI5 %5
VYVEREPLVCERET R - o

EBHBRE 2T —RINIT,
—foym_ 10°4i@DyFe) | p Puyy
foi,= yE T TSN (1)

EELNDY, V) OHOEEERT S L,

— 11 —



544 HAMKMEFEEE 14 5B (. 46. 9)

(st 16-17) Vst 15-16) Vst 14-15)
2 cmysec O -2 3 emssec 0 -2 4 cmssec o -4
1 1 4 L4 1 )
r
k=100 K=200 K=250

- - - 20

Fig. 15 The velocity profiles of the Y-direction.
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Fig. 16 The tensor expression of location of stations and velocities.
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Fig. 17 The volume transport.
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Fig. 18 The volume transport and chlorinity flux.
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Fig. 19 The velocity profiles of the X-direction on Line-I.
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Fig. 20 'The velocity profiles of the X-direction on Line-II.
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Fig. 21 The topography of the sea surface relative to St. 11.

5. & M &

H0E O ENSTE bR TV KEORBR LIS bbb 2RBEY + ¥ 7OREY, BHAKOBEAN
Dot ATHY, ZHREBERKECIETELLLN, ZOHNEHAMNT 2 LOVERATHZLNIE
AMEEREELOL LTEBINIRMICE L. LA LAND, o0& 2inodRkakERIT
B ELEL OMESNBINTVE, 2 FE—T, HAROMEMG S - AP (MELZTN
Wh b hnd, EEOREMEORE R S IR ERBL R R ORI L - T, THITHEILL %
BREEBRENTED S0 1oF, TOLDREAHBIOL S kED 3 WEABREBRTORREBRR T E
BT DIEHTHHS EELLNLDT, 5L OMIB > LHREEENEDTHLELTD S0
TOBE, boldANDORLMAREEES SO, FELQITHESELL STD LIANZABTHL L
2 bNB0T, ZOLH EBRBERTL > EAFNHECLOERAEALLWLEEL TS

E&K,:@ﬁ%%ﬁbéuﬁkof,ﬁﬂ@%ﬂﬁ%ﬁwatﬁwtﬁﬂéEE,%%m%&u%ﬁ
PETIRETDH S,

—_17 —



550 FRBI RPIRFEGRE 14 5B (. 46. 4)

g 2 X #

1) BAIFH - B HAK #:0AABRST2HEREZHOBEA (FE2H), FEBAEN KPEHRE
#, W43, %5118 B, pp. 327-335.
2) HEEFW . Bt EKER  AEREEBIZICRT 5 RBEEIOWT E2H), SBREN

KEPTER, W42, 5105 B, pp. 295-303.
3) Fomin, L.M.: The Dynamic Method in Océanography, 1964, pp. 141-151.

— 18 —



