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Fig. 5. Detail of the recording part.
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Table 1. Dates when wave height was observed at Kenzaki to be higher
than 1m during the period from May 1961 to Apr. 1962.

Date of Max. Weather at Period of Note
Wave Height Tokyo rough sea
1961 May 12 9, May 11—12
29 & May 28—29
June 4 ? June 4—5
27 *, 26—27 Typhoon No. 6
July 30 G, July 29-31 Typhoon No. 10, 11
Aug. 17 Q Aug. 16—17 Typhoon No. 15
26 P 25—27
Sep. 16 4 Sep. 13—16 No. 2 Muroto Typhoon
29 % 28—29 .
Oct. 1 &£ Sep. 30—Oct. 4 Typhoon No. 23
& Oct. 8- 9 Typhoon No. 24
27 ™~ 26—27 Typhoon No. 26
Nov. 12 g Nov. 9—14 TyphooniNo. 28
28 & 28
Dec. 5 uo Dec. 5
1962 Jan. 2 9 Jan. 1— 3
19 % 19-20
28 % 27—29
Feb. 11 2 Feb. 10—12
19 wo 18—19
20 % 20—21
March 7 e March 7
15 Yo 15—16
21 13 21
27 on 26—27
Apr. 3 9 Apr. 3— 4
10 2 10
23 5 22—23
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Fig. 9. Days in one month when the wave height exceeded 1 meter.
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Fig. 10. Wave height observed at Kenzaki during the second Muroto typhoon of
Sept. 16, 1961.

=5 RIHOBR» S 6 S &1z 4 Mo (Fig. 11) %, Wave Analyser® %
BVWESH 255 &, FEERE,D Fig. 12 TRTRARZ pARBLN Zhik
DEEIE 11~19sec OEBIFAED S, BEMEEME L EHL, 5 2mas

TRBETTICAMOMEE & HInEEL G s8R»8 507, (Fig. 13)

2) PENEEAES 1960 [IEFEPSEIEICh B URIEMAE I otk FERER 217 B
3) TEIRTIOKER - MET TEIEAZ P AOFSE TR ASE 39 (1961), 523.



No. |

No.2

No.3

No. 4

No.5

No. 6

No.7

No. 8

No.9

No.lO

No. 11

No.12

WP 0, ARSI 3035 JREN (FR)

SEP. I13-16, 1961
13th

1156 ‘ 1200
P e N I i I e e

I756 1800

2356 0000

[4th

0556 0600

1810 1814

AANANNNNANAANANNAS~AN

I15th
0010 0014

OE5lv.ﬁ\f\Qr\,\/~F~v”\Af\f\ﬂfva\[\UmJ\JM\3§M

1235 1239

1835 1839
WWWW

16th
OW\/W\\MWOW
0635
VJ‘J\/»\J\/\/“\W\/\ILNOG”
-0
[0} 30 60 Sec
S S S S

Fig. 11. Samples of wave records at Kenzaki during the second Muroto typhoon

of Sept. 16, 1961,

583



584

TRGHIAL -

o 5 Sec

W No. |

FLESEIRER

20 10 5 Se

-
e

M e
No.2
V\,“““\.—~
No.3
N

HIIIH L

=
T

No.4

e

wirlyyns

MJ\WHTM

| I

No 6

;Il;,f | No.9
i U adonn

.f No.lO

No.l'l

10 5 Sec

|
|
E/\/\/\ No.l2
AN J"k\)%' ANW
AT . [T PO RS . .

20 10 5 Se

Fig. 12. Spectra of wave records of Fig. 11.



FRE R, RUBHZ 305 BRI (73%) 585

He

m .
2F o®
.
=
)51 *
w
x ) P
w L ]
Z .
= .
L °
»
L ]
0.5
o I 1 1 1 1
10 12 14 16 18 20 Sec
PERIOD

Fig. 13. The relation between the period and
wave height.

Longuet-Higgins® 1z XiuE, k¥EFOWBRTEEHEE H, WEARS D 05 110
DFEHE Heyy L TSR OBEERS 5.
HEL/H=2.0

AT LM 6 B G OB BERE > S 10 FHOBEEHB S & Hiy/H=1.9 kb
e, WICAMPS

L=vT, v=\'gL/27=1 tanh 2zh/L

ORI LD FEELZFE TS 217 200~600m L7555, £ THBRFEOMEBRITFIEL DK
ROBELHEETR IS LB TbNS,

5. RIZOESLEREADILLEE L OBR

BHIZKTSEE L, BROEBAEERE OBERICOWTI, T CIERIE DBRIREH
LA O EZH LY. SEEREICEWTHE i, AlFOBREN > SER O
fr =HEANT

May 12, 1961 HEUIXERKEORET, W LBEERS D, AFTHEE 1m Bl EX
BUWE T, Fig. 14 XEEBHOKRBEE» O AROEMFEEZRT. Fig. 156 1%
28 FEARC L AWMAFERET, FEEAOH BRI WNT L FEOEMMREE TR O

4) M. S. LONGUET-HIGGINS, “On the Statistical Distribution of the Heights of Sea
Waves ”, Journ. Marine Res., 11 (1952), 254.




EIGHIRAR « TS TERER

So_cm

4oL

30 1
20l CHIBA

10t

ol YOKOHAMA ///\\\\k//\///
0 ;//_
20¢™
ol YOKOSUKA /—_ﬂ”\////~w/\
O_—T/"- S ==
20f™ :
ok ;(URIHAMA /\//——f\/\\/\
o
207
10} ]MERA ’\—/\//\
T —
ol l
_.m
er KEN-ZAKI
WAVE HEIGHT
]
ﬁ ! ".)‘W/VM\'M/*\H
0 ! ._‘_-_.4,0/ Tt
g |
5 m
)z - -
= s VIN ITY \ . P
ZOI‘ WIND VELOCIT Sg‘ﬂ/fostcS_’i———%S,l Ss'i,sosw\sosw ssw
z 10!_ s ssg S ssw__ S s_— ~S
> oo o | Ssse
Q !
g . ATMOSPHERIC PRESSURE
m o. 1
@ oo~
m -
OIOOO‘.,,vx.-l--.v.,l‘.‘l'\?,\.éwg—:_hl\-;"'/"""?{v'-Jv
5 nmo 2 18 © 21 6 12 8 O 3th 6h
MAY 1961

Fig. 14. Tidal anomaly of May 12, 1961 in Tokyo Bay.
HARDLEE SN, Fig. 16 3EROYETHE» L S MREELZSFZODRHEL
7z,

Wic LRREREOR, ALONE & THOWMEE X OMiiE, Fig. 172, 1TRTL5




HREEE, RS sEREN (B 587

om
i //\
40
L CHIBA
20 L ’
|~ \
0
~ om
o f
>
o 4ot
—

20 KAWASAKI

N

~
L AN
N
AN

2

2or YOKOSUKA

° ‘A/‘.,\/./"‘.l PR AT AN

1515 12 18 O |6th 6 12 18 O y7tp 6H
SEP 196!

Fig. 15. Tidal anomaly in Tokyo Bay at the time of the second Muroto
typhoon of Sept. 16, 1961.

cm .

€0 i 7

. Pl
" 02877
@40 se0 T
o . P Cll
H - =17,
B I T3]

Se0 e
a —o-

ol . s

g 0 20 . 30 40 50 _ 60 70 80, 950km

KURIHAMA =~
YOKOSUKA =
YOKOHAMA
KAWASAK! -

CHiBA

Fig. 16. Distribution of tidal anomalies on the
longitudinal section of Tokyo Bay.

R D AR BRI IS S L 5 S,

EONEEFEIC RS VTRV RS E DT H 525, WHONMIIAROEEL ST
50T, BEBDOERZTELWERNTREOER L B 2R 0RED R 2572,
A% Oct. 8-9, 1961 2R 24 BARIPATFERRICELL, HEEMITESERL



588 ) t ;y j“ﬂl) . ;ﬁf’ u.j_\‘ﬂl

e TOKYO
© CHIBA
cm
cm 8oy « o
601 o 60 s o
(<] ~ . o
- ° - L d
40 o w40 5 .
Ogo w )
S bt 8 4 °
w
-20 °s «20[ o° *
a | o » e
w o e
— O ——2 O 1 1 L] 2 1
] i zm 2 [ 2m
8f ° KEN-ZAKI  8I ® ® % KEN-ZAK]
6l WAVE HEIGHT gl 5 o 0% WAVE HEIGHT
.
4} a4tk
(a) (b)

Fig. 17. The relation between the wave height observed at Kenzaki and
the tidal anomaly at the bay head
(a) The case of southerly winds.
(b) The case of northerly winds.

TCLETHD., TDLEDANFOETE LTR, THOEMEFENL ORMKRY Fig. 17b TR
U7, W{REI3 SR & FREMOETH HD, BDkvwe 2T 4 {F%E 15em fi2
TE4HHDT, ThUEOEMBRIEFHIINGETD LTS, TOEPLD LA
BELDEERNRIEITVEIE WD, COEGILBHOEENE IR ONTERD
WP EATHLOITHLD

6. H» & H &

ﬂ%m%ﬁ%ﬁﬁﬁwﬁ,maﬁn:LE UCHEMEOHBZER LAS, BzlEE
BllB) 2RERCIIED CRERIINZEELEBLTHS S5, HHREBHBEIN TR
14/, FEREI ial/‘”fiiff//iw TIERETT, SERBEWZES LA oRER2TV,
HE L EMONRZEIZEITLTITE V.

MOIZHBBENERIBEO R0 A L0, DE&SRFTELTHs/lEEing =y
X i k£ %i%ﬂAq@h;W@hl*k,um:%kOT@wﬂ MRS E T
RMEMERBEOHB AL OTITF2TW5, £ T/‘iﬁ’irw@{%ﬁ_iﬁﬂiﬂ%ﬁf T B4R,
ﬁ%ﬁﬁﬁ%ﬁ,ﬁ:x SHRRs L CTHELRBOEREC Lzizzhsor

R LTS RAT DRETH .

/



[R. TAkAnaSI and T. HATORI] [Bull. Earthq. Res. Inst., Vol. 40, P1. 6]

Fig. 19. The wave recorder.
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28. Wind Wave Observation at Kenzaki Lighthouse at
the Mouth of Tokyo Bay. (Preliminary Report)

By Ryutaro TAKAHASI and Tokutaro HATORI,
Earthquake Research Institute.

1. In connection with the study of storm surge in Tokyo Bay, wave observations
have been made on the coast neighbouring the Kenzaki lighthouse at the mouth of Tokyo
Bay. The main object of the observation was to establish the empirical relation between
the wave height at the mouth of the bay and the sea level rise at the head of the bay.

The observation has been made since April 20, 1961. The variation in wave height
and period (see Fig. 9 and Table 1 in the text) during the last 12 months and several
records of waves at the time of typhoons have been studied.

2. The wave recorder consists of a sensing part elected in the sea and a recorder
installed in the lighthouse. The two parts are connected by a 3-conductor electric cable.
The sea water flows in and out through a hole at the bottom of the iron pipe of the
sensing part, and makes the metal bellows at the top of the iron pipe change its length.
The motion of the bellows is transformed into an electric signal by means of a low-
torque potentiometer, nylon string connecting the bellows and a pulley on the axis of
the potentiometer. Long-period motions of the sea level are eliminated by a slow-leak
capillary tube provided between the iron pipe and the bellows.

The recorder is a pen galvanometer of sensitivity 1mm/254A and a revolving drum
wound with smoked paper. This combination gives the joint sensitivity of 1 mm deflec-
tion on the record for the change of sea level of 17cm. The drum revolves once in
an hour and shifts horizontally by 12mm per revolution. The recording speed is 30mm/min
for the first half revolution and 6 mm/min for the record half revolution of the drum.
The alternation of the recording speed is made automatically by a special gear train,
as shown in Fig. 8, driven by a 5W Warren motor.

3. During the period of observation there was no damage due to storm surges along
Tokyo Bay. A part of the wave record during the second Muroto typhoon of Septem-
ber 16, which caused a medium surge in Tokyo Bay, is shown in Fig. 10 in the text.
Spectral analyses were made of the wave records of 4 min length taken at 6-hour in-
tervals during the period from Sept. 13, 0800 to Sept. 16, 0700. During this period the
sea ran gradually heavy. Gradual increase of the predominating wave period with time
can be seen from Fig. 12. In Fig. 13 the relation between the period and wave height
is given.

4. The relation between the wave height observed at Kenzaki and the amount of
tidal anomally at the bay head is shown in Figs. 17a and 17b for two cases. Fig. 17a
shows the case of May 12, 1961, when a southerly wind caused a slight surge in Tokyo
Bay. Fig. 17b shows the case of a northerly wind which blew on Oct. 8-9, 1961. In both
cases there seems to be a positive relation between the wave height and the tidal anoma-
ly, regardless of the direction of winds, although in the case of the northerly wind the
plotted points are somewhat scattered. Definite results need further observations.



