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A comparison between swells off and in Toyama New Port

Sakiho OTANI and Masashi KAWAI

Abstract
The big swells invade the Toyama Bay from October to March as usual, and cause wave disasters repeatedly
since long ago on the coast of Toyama bay. Furthermore, LNG cargo handling is carried out regularly in Toyama
New Port, and it is dangerous because, swells invaded the port give bad influence to the cargo handling. Therefore,
it is important to investigate swells invaded the port. And so, we investigated swells in the Toyama New Port by
the comparison of swells off and in the port. Summaries of obtained results are as follows.

(1) The shapes of wave spectra in the port are different from those off the port.

(2) The shapes of wave spectra in the port are almost the same, independently of shapes of wave spectra off

the port.

(3) Attenuation rates of swells with about 14 second, about 13 second and about 11 second period, which

invaded Toyama New Port, are smaller than those of swells with other periods which invaded the port.

It was shown that wave height of long period wave with about 30 minute period, which invaded Toyama New
Port, increases four times compared to the wave height before invading the port in another study. Furthermore, it
was shown that attenuation rates of swells, which invaded the port, are different depending on those wave periods
in this paper. The authors consider that the cause that the attenuation rates of swells are different depending on the
wave periods, is that wave heights of swells with particular periods which invaded the port, increase at the end of

the port. It is a future problem to make clear the generating mechanism of those phenomena.
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Fig.1 Swells surged on the Ebie coast of Toyama Bay on

8 April 2013
Table 1 Wave disasters in Fushiki-Toyama Port
Date
(Area) Outline
08 Mar., 1989 | Tanker (999tons) was dragging anchor
| (Toyama) and grounded
20 Oct., 2004 | Sailing ship(2556tons) was dragging anchor
(Toyama) and grounded

'20 Oct,, 2004 | Cargo-passenger shlp(42u4ton8, turned over
{Fushiki) at pier

24 Feb,, 2008 | North break water, Manyo Pier, etc, were
(nghuk:) damaged

107 Oct., 2009 | Training ship(23Itons) had damages
(Shnnmunato; to shell plstnng etc

| 23 Oct., 2017 Cargo ship(1798tons) was drifted
(Toyama) and grounded
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Fig.3 Wave meter

Fig.2 Tide station in the port
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Fig.4 Wave observation points in Toyama Bay

3. WHAT—52 DN

AAFFETIERE R I 10 L Eo 5 7ab M
BRN/FLEE TN E I Mo T, 1%5*
(Fig.4(B)). F7ziE, WEEILH (Fig. 4(C)) IZERE
tﬁEﬁ&&ﬁ@ﬁﬂv~&#%ﬁ%htﬁﬁ&;
X0l Lz, —fFlE LT, 2018 4= 1 AICHEEILIH
THN SN-AFEIE % Fig. 5 (2”7, Fig.5 X0,
2018 4 1 A 24 B D 27 BHIZ/T T, A#HAM 10
UL A 2m B D 5 0 PEEGR N LA
TWEZ ERgn5, LT, BRI LEERZD
RO PERIRD, BRI K VDR AEHNTND
PEN T EDRRITIHE L TV D DN HOW TN S 72
WIZ, #H(Fig. 4(B)) L& (Fig. 4(C)) DAL
AT RV &N (Fig. 4 (A)) DKRALART M VAL
L7, £, AFETIE, KRBTOT =7 YA b
TR SN TWDE IO EHE -V TEwIC X
DAKRALEE 2GR L BLAKAL B I X 2 KAL
EEZREL T, KELDART ML ERDT-, 77—
JxZfal 27 M aRATTERT D, 2 2Tl
BRI BRI R ICEABNEL D, W m DR
DR B REEZEOREILH 203, FRED T
BrHWT, (A7 MAOFEIE LR, )

F() =] molcosrfi)~i-sin@fild (1)

G2 FL A L row @)

::T\n&fﬁJt@*ﬁ,fﬁ@EﬁﬁF“ﬂ:
AT b b, T T — AR I



H AL 27 2 5L

m]

é
L

2a A

$51447% 55143081 412 C Rl

Analysis period(72. 8hours)

1.6 3.0 45 6.0

A

Significant wave height

80

/01 00/03 00/05 00/07 00/09 00/1

00/13 00/15 00417 00/19 00/21
Time [Hour/Day]

00,23 00/25 00/27 00/29 00/31

(a) Significant wave height

15

i

12

Analysis period(72. S8hours)

-—T

9

6

Ao
NG

3

Significant wave period[s]
0

N

00/01 00/03 00/05 00/07 00/09 00/11 00/13 00/15 00/17 00/19 00/21 00/23 00/25 00/27 00/29 00/31
Time [Hour/Day]

(b) Significant wave period
Fig.5 Significant wave observed off Ebie (Fig.4(C)) in January, 2018
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Fig.6 Spectra of water level fluctuation which was

observed off Ebie at point C in Fig.4 for about 72.8
hours after 12:10 on January 24, 2018
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Fig.7 Spectra of water level fluctuation which was
observed at point A in Fig.4 for about 72.8 hours after
12:10 on January 24, 2018
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Fig.8 Spectra of water level fluctuation which was
observed off Ebie at point C in Fig.4 for about 72.8

hours after 00:15 on March 1, 2016
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Fig.9 Spectra of water level fluctuation which was
observed at point A in Fig.4 for about 72.8 hours after
00:15 on March 1, 2016
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Fig.10 Spectra of water level fluctuation which was

1/16.08

observed at point B in Fig.4 for about 18.2 hours after
06:10 on December 31, 2018
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Fig.11 Spectra of water level fluctuation which was
observed at point A in Fig.4 for about 18.2 hours after
06:10 on December 31, 2018
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Fig.12 Ratio of the wave spectra shown in Fig.7 to the

wave spectra shown in Fig.6
(Ratios were set to zero in case wave spectra shown in

Fig.6 are less than or equal 2.0 m?s)
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Fig.13 Ratio of the wave spectra shown in Fig.9 to the
wave spectra shown in Fig.8
(Ratios were set to zero in case wave spectra shown in

Fig.8 are less than or equal 2.0 m?s)
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Fig.14 Ratio of the wave spectra shown in Fig.11 to the

wave spectra shown in Fig.10
(Ratios were set to zero in case wave spectra shown in

Fig.10 are less than or equal 1.0 m?s)
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Fig.15 Spectra of water level fluctuation without ocean
tide which was observed for about 72.8 hours after 00:10
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Fig.17 The caissons of offshore breakwater in Fushiki-
Toyama Port were moved a few meters to 12 meters by
swells which were invaded Toyama Bay on February 24,
2008

Table 2 Significant waves in and off Toyama New Port

(H1/3:Signifi. wave height, T1/3:signifi. wave period)

[pate Daily mean In the port|Daily mean off the port Ratio
in 2019|  {y/3[a) T1/3 H1/3[b] 11/3  |fa/b)
18 Jan 0. 14m 1.57s 0. 63m 9.70s |0.22
19 Jan 0. 12m 1. 69s 0. 55m 9.32s 0.22
20 Jan 0. 06m 7. 52s 0. 25m 7. 962 0,24
21 Jan, | 0, 09m 7. 038 0.3Im 8.43: | 0,29
22 Jan 0, 0%m 1. 63s 0. 42m 8 54s 0.21
23 Jan 0. 0dm 7. 508 0.17m 7.658 |0.23
24 Jan 0. 69m 6 07e 0.37m 8.13s |0, 24
25 Jan | 0. 17m 8 09s 0. 70m 9.98s | 0.22
26 Jan, 0. 13m 6.00s 0. 49m 7.30s 0.27
27 Jan, 0. 10m 7.42s 0. 54m 8.18s |0.19
28 Jan 0. 03m 9. 658 0 1m 8.17s 0 27
29 Jan. 0. 14m 1. 24s 0.7Im 9. 0ds 0.20
130 Jan. 0. 12m 7.68s 0.57m 8. 75s 0.21
|3l Jan 0. 10m 9.67s 0. 25m 6.87s 10,40
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