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Motivation

Sea state gives strong influence to voyaging vessels. In usual, wave heights are
commonly used to express sea state. However, complicated sea state is quite dangerous
and tough for voyaging vessels and fishing activities. -

A fishing boat accident
(23 June 2008)
A fishing boat of 135 gross tonnage overturned.
4 dead, 13 missing

* Alow pressure system moved eastward and was
located in the sea off Inubo-saki at 09JST on 23. 2 n

* Wave heights of 2 to 3 m were analyzed in the Wave analysis chart (AWPN)
south of the low pressure center., although the Location of the accident i1 on 23 June, 2008)
wave height of 3m is not so dangerous for
fishing boats of 100 gross tonnages.

« By referring the wave spectra at the accident
point, spectra indicate that there were several
wave components. It is supposed that this could

be the main reason of overturn, although it is
circumstantial. 23/Jun 09JST 23/Jun 12JST
Wave spectra

= IMA is now developing some practical information on “tough navigation area”.




Method

® As a “tough navigation area”, the following
two situation are considered:
1. Multiple wave simultaneously exist
2. Waves are influenced by currents and become high.

® Areas are detected qualitatively

v’ It is difficult to define multiple-wave area quantitatively
with some reliability.

v Wave height enhancements by current are not so large
and modified area is not easily recognized.




Summary

B JMA is going to issue some information on tough
navigation areas. As tough navigation areas, two
situation are considered:

1. Multiple wave simultaneously exist
2. Currents against waves exist and enhance wave heights.

B Current status of development
« Wave components detection (spectrum partitioning)
« Definition of area detection are almost fixed.
« By testing real cases, definition will be modified.
« We have concrete product images but not yet fixed.

B Horizontal scale is considered in products

v" A multiple wave area: marked in wave charts for NW Pacific
v’ Current effected area: marked in wave charts for Sea around Japan



multiple wave region

Definition
1. Significant wave height H, > 1.2m
2. Several wavesexist: H,; 1 = 1, 2
(derived from wave partitioning)
3. Some wave components have comparable wave height (energy):

Hw_i /HW_1> 0.6 I :21 3,

> exclude the component direction angle is within 30 degree
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Wave partitioned components

Wave spectrum

Initial: 2010/10/29/00UTC Point: 32.00N 133.50E (referred point: 32.00N 133.50E)
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Contours indicate wave energy.
From the largest component, area is marked by red, green, blue, yellow, and aqua.
The Blue thick line indicate current partition method.
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GWM Wave Energy Spectra Monitor ;

Initial Time: 2012 12/28 00UTC /i
Wave Hindcast (FT=0))
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1) Refer current data and wave data
2) Calculate relative current speed to wave §
3) Estimate wave height modification

The area wave height becomes 10 %
higher than the original value will be
marked.

Wave height modifications by currents
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h: modulated wave height,

h, : original wave height

U: relative current speed (to wave), 203 )
Wave helghts become larger when

a. against current speed is large
b. small phase speed (short waves)

Co.: phase speed of wave



Validation: (12 UTC on 11/Jun/2007)

Satellite
Jason)

Modified wave height values by currents

Wave heights are modified in strong
current, but it is not so apparent...

- Mark the modified area explicitly.




Modlﬂcatlon results along a satelllte path

20—-- 5
R —_, e o i
[T A | |
14 e page ik

12; L . e et ................................

10 gl T — .
08 Jason (raw) ——  Model (original) | |

0.6 — Jason(7mean) —  Model(modified) J ----------------------- U————— MG —
4 S SO —
20 25 30 35 40 45
1.43 ' i e T, ..
1.23 Hw(modlfled)/Hw(orlglnal) ] ]

...................................................................................................................................................................................................................

10_ _______________________ i ____________________ ________________________ ___________________________________ _______________________

Hw (m)

ratio

——
Latitude



-

G i e
[ TN €/2.3
iy wiTvsizsms B K51 W 7
NLE FERID EELET
= d:].r m | &% | 10/0.8 8.6
BAVE AMALYEIS
WWE WIND WD
_I%a.‘; | (mcts)
A W O ww 17 Jo] E & N
B| 5 170.8] me 11 [R]| = B %
C| W 2] w18 |5 = B %
D] E 1Bl W 1% |T]| = B I
E| E 4 oE 2 o] = B 15
F| EsE /2.8 wmE B [v]| W Nt
G| OB G| DE % |a| W E 15
B s 130 & S |r]| mm [ 1]
1 [] . T [T
J] EsE 129 mE 17 [ m ]
L] NE 2] BE 18
Ll E 3 E 1 )
¥ DE 16.1] mE I
K| ®E WET W T
L] [ITIE]
P| N R |

_,__---_; '.'| -—--:J;
AT

e

wo
-

Surface currents

(29 °0ct 2070)

in MiER

126E 132E |35E 138E  141E

WRE PERIODsec) fETGHT (2|
L] ot ]

i : '
‘&“3_.).1 el B R

|+ *M-**
ﬂzuﬂ?[ -

£% :
&

.

€ . ;\




n Image chart with current influence




Summary

B JMA is going to issue some information on tough
navigation areas. As tough navigation areas, two
situation are considered:

1. Multiple wave simultaneously exist
2. Currents against waves exist and enhance wave heights.

B Current status of development
« Wave components detection (spectrum partitioning)
« Definition of area detection are almost fixed.
« By testing real cases, definition will be modified.
« We have concrete product images but not yet fixed.

B Horizontal scale is considered in products

v" A multiple wave area: marked in wave charts for NW Pacific
v’ Current effected area: marked in wave charts for Sea around Japan



Further developments
€4 0On contents

» Effectiveness of qualitative information
» Reasonability of thresholds
« Targets of information (huge vessels & small boats)

€ The way of information issue

» Map styles, information format etc:--
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