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Abstract (] The advantage of tide-well system with an intake pipe near the sea floor is that it can
record not only tide but also harbour oscillation. tsunami, rapid change of tide height when a storm
was causing rapid fluctuations in sea level. Consequently record of harbour oscillation may be extrac-
ted from tidal records by removing the predicted tide and then correcting for the attenuation caused
by the tide-well system. The response of tide-well with intake pipe to seiche was examined by in
situ measurements for Mukho tidal station. The well constant was also computed hydraulically on
the basis of the structure of the tide gage system. It has been found that the response coefficient
of the Mukho tidal station was 0.01. The tide records can be used for the determination of mean
sea levels for surveying purposes, as the response of tide-well system can be estimated.
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Fig. 1. Basic model of tide-well.
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Fig. 2. Time series of sea level variation observed at Mu-
kho a) inside tide-well. b) outside tide-well.
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Fig. 3. Time series of sea level variation observed at Mu-
kho during the passage of typhoon Robyn a) inside
tide-well. b) outside tide-well.
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Fig. 4. Time series of seiche during the passage of ty-
phoon Robyn a) inside tide-well, b) outside tide-
well.

olake] F7IMHELE A 27t gl & e,
ol)\}ﬁ}.g] 2 Z-0)
H <= ‘7]—I¥‘— '7‘121:} s
drainge test2] "—J?d?(]- 7 e B AR 73
ERE uATE Gk el 4 129 5
28 Az FRARRNH ALl
W n=0013 A% 00160197, ¢} v A 2
HAz98 vte) 9latg} *# 0.1m, 0.3 m, 0.5 mol| it
__,'_:§ &} )4 A_/J\_,] _r_}]\ﬂﬂ x]zu]._o.vo_ _—TLgH_‘iu:} Fig.5
B} 2tk o] 7% AE 0.1me) AS 402 o4
F7lol4 ABAEL 79 10]25 AF 03 me]
9 of 13- 202 ol4bol A 22T AE 05me] A%
13 402 olAollA] AFHubge] A2 104& & -’T‘
o, AFzt AAFE x| awe o8 2F

$o] 18l F717} #ois ok & 9l

HeeE <3 whe) fExsF ~MNEY A%
71e] Fig 63} 3tch. 0471 1 3F = ad%el
Y gJAe] F7)7) 100021668004 Ha2E
ojm, o] o]ie] FvlelE 4t SE B
vk wk 100% elubellA Hz$-F dhe] oz
ala qke] olizzb FAgE ¥ 4 3 10



dldEghell HEh Rasl

S

,
R aa,

~

=}
N
i)
[is -
(a)
o Wac s vl s s s s b e
o] 60 120 180 240 300
1.2 [t - T T T T [T
mD
> 10 -
]

RESPONSE R
o
o

0.4 4
(b)
Q.7 4
oo lam o L
¢} 60 120 180 240 300
(sec)

PERIOD (T)

Fig. 5. Amplitude response of seiche period using a) obse-
rved data (W=001). b) tide-well system (W=0.016).

oA 7t sl % 4 ek

siqtolut abutell $1X|gF Hziofr] WISEA =
A7zt = zlsie), §-2% o shge) kv we
745l Zl%léﬂ%l, 3% 5o Ay xA)sr] 9
sz FHxode Ar)r)Eo e Prere) uks
& B A AxsB we RepisE 7Y Ne)
ek AWESE wre sk An gagie
MRS AR o oldr olgalAl Rarlgo el

Z}Ei 3l TZ\]":‘ SIgnal«l zﬁ g

uhg o -1k °‘7I e+ 17e] mpist g
Al Beariese] wHAS A% A9 1)
ioh AlaRle] Fad BEdiR wabsigich

Y53 Pz HAlge] iy wreg £Alsl
Sl Q- qbah Hpel A7)71EA] bz

BAlel a AAlshela wh 77 4

8o KiE A 457

0.00010 [+ rrep ¢ r v o rrmr [ o T
(a) Peak Period : 12 min.
/gj\ 000008 ~ —= oulside well 1
7 i inside well
™~ 0.00006 F B
£
[
% 0.00004 |- .
z
Ll
o
> 0.00002 T \/\
o
i2
z
[ 0.00000 —
f
S000002 b b i b a b Lo |
300 600 900 1200 1500 1800
PERIOD (sec)
-3
10 — T T R T
. )
N Peak Period : 13.4 min Outside well
> 4 inside well
N0k i,
£
=
2 1oL 1
(9]
o
4
g e
= o107 | .
O
vt
a /
vy i
w07 — — 1
10° 10* 10° 10? o' 109

PERIOD (sec)

Fig. 6. Spectral analysis of seiche a) at ordinary times,
b) during the typhoon Robyn.

g FAES B3L 5 Udo) ozyE
S 00101903, B
L AESEY TR

Im w|vke] 7§ F7]7} 2
o]tk ghH 3ialule] AEo
7hgsts, #717F 4% 20%
1.0 vepydr}, Zeh dFaaps EaAdRe 40-
50% ol4ke]l Za& Wolil gjc) o)ale] B
Eao HE2E US4 AR 2N goed o)
SEFee] AR o)A F7)E sbal Hxi)
el e 31 kgl
2k o5 HzrlE

A9 1008tz B 4 9w, ot
g BAYaa] okw Apeg

[



<
LU
r
oo
Ay
4w
o
g
= —{n‘.
o @
)
&
)
=
A
_?{_l‘
r

=
olo
)
3
N
)
JO

Ak AA vebde),
X B o 3 o
o} ol A FAQ9D) N A = AFEF upe}
o Azxiold WA E Az
3] =3ke] WA 9 AHolo) wu}t z4
| 2AMAR} =4 WHo) zbes
M8 AH 57} BtolA)E ubw,

3ol A3 o7t opdFE w4
AR, o] A #HE F7]9 o A E 2%
&7} AHolzlvla B 4= 9lch

o ¥
L
i

(
I~

O
AN s by
© 1o

[ L
3

N

o)

2
o
o
m
&)
A

I o

RS
=

o
rh
i
IROR|
[o3

. L Jo

]

M
RO

K
2
A
hiny
<+

i

— ]

-

Hw
4
i)
fo
£

o e

HOOW

B dTE gF kAT L 93d e EX T
“BRAR A BN EE il BEAID” (BSPN
00184-628-2)¢] d#o 2 faix 7Y walof, B
Faae] AHelg =oE 7|A AdAFdelA K&
HE ==k

0
a=#

m,a_

SRR E AR DTIERT, 1983, 19834E H A iR MER D

'"E‘

REL LI Bt dERIATERL No. 470,

HACCEE, 1988, H A Tsunamiog:, bR -
B 1), RIS #?Elﬁﬁfﬁiif\.

HA B ASE, 1985, KA H

R, 1983, rﬂl‘/}\’% Ffﬁfkf?‘fﬂdl e BE(S-=ve
PRI ] THRE 2 M aRD. XY,
2783 HarA, pp.332.

sfokdT A, 1991 HESEY
00202-331-2.

okl 74, 1989, dbubiAlAde] MAZ|E 4
BSPG 00076-230-2.

Cross. RH.. 1968. Tide gage frequency response. J. Wat.
Ways Harb. Div. Am. Soc. Civ. Engrs., pp.317-329.

Loomis. H.G., 1983. The nonlinear response of a tide gage
to a tsunami, Proc. 1983 tsunami Sympo., pp.177-185.

Murakami, K., 1983. The response of tide gage to the tsu-
nami, Tech. Note. Port Habour Res. Inst., 470, pp.217-
223(in Japanese).

Noye. BJ., 1974a. Tide-well system I: Some non-linear effe-
cts of the conventional tide well. J. Mar. Res.. 32(1):
1129-153.

Noye, BJ.. 1974b. Tide-well system II: The frequency res-
ponse of a linear tide well system, J. Mar. Res.. 32(2):
156-181.

Noye. BJ.. 1974c. Tide-well system III: Improved interpre-
tation of tide well records, J. Mar. Res. 32(2): 183-
194.

Okada. M.. 1985. Response of some tide-well in Japan
to tsunami, Proc. Int. Tsunami Symp.. pp.208-213.

Okada, M.. 1989. Correction of tsunami waveform defor-
med by non-linear tide gage response, Proc. Int. Tsu-
nami Symp.

Satake, K. 1988. Tide gauge response to tsunami:Measure-
ment at 40 tide gauge stations in Japan. J. Mar. Res..
46(3): 557-571.

FeEAo #3 o1, BSPE

AT,



