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~ 1. Siting of Harbour and Breakwater Layout
- Needs, Layout, Effects
, 2.Japanese Experience by 1990s
- Fukuya et al. (1994)

~ 3. Geomorphic Approach
- Parabolic Bay Shape Equation & MEPBAY
- Examples from Korea & Japan
- Examples from elsewhere

~ 4, Options and Questions
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Contents On Google Earth
~ 1. Siting of Harbour and Breakwater Layout Saihes wainssalh
- Needs, Layout, Effects reléted
Google

~  Harbours constructed on coastlines and estuaries, for
securing food supply from the sea and commerce ...

~ Some on sandy beaches have interrupted littoral
drift, caused siltation in navigation channel and
downdrift erosion.

~ Scaled hydraulic models and numerical simulations
for harbor planning have focused on basin
tranquility, rather downdrift beach erosion.

Geomorphic approach can help determine the
effect of breakwater layout and mitigate erosion;
also benefit experi alists and ical
modelers.

Effect of Harbour Construction

Initial breakwater on a coast
where no natural shelter is available;
hence, interrupting littoral drift = Downdrift erosion

further extension of breakwaters
* diminishing littoral drift
* causing accretion in the lee and erosion downcoast.

Coastal Geomorphology wasn’t invoked
to verify the bay shapes so formed
in the lee of the breakwaters, and to see
whether it was in static or dynamic equilibrium.

Basic Layout for Fishing Harbours
“ Main breakwater and Secondary breakwater
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Hermei fishing harbour, NE Taiwan 2002
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Hermei fishing harbour, NE Taiwan 2002
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Downdrfit of Kerziliao harbour
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Breakwater intercepts littoral drift ... 1986

In Japan,
Harbour
construction and
maintenance
dredging

are two of the
main causes

of beach erosion

Bay formation
downdriftand
with seawall
and groins
further down

Akabane harbour,
AP

-Jsfanﬁ 986)

Google

HEFAROERUR

Beach erosion on Ohno-Kashima coast, Japan
1\3.80—)1986. Why? ( Kashima Harbour built 1963 ~ 1975 )

Contents

_ 2.lapanese Experience by 1990s
- Fukuya et al. (1994)
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Sedimentation due to cross-shore input Dr Takaaki Uda (2010)
The di due to construction of various
of f,a{.ﬁ?ﬁ‘;"n’é? oo harbours, wave sheltering
beaches structures; with many good old
oz photos....
Fukuya @) b) J A s
etal.
(1994) ;ﬂ;ﬂ;::::_--_
b e
U i Tian of vartn @b o
L‘-"ﬁ':' Now, let’s apply MEPBAY to
L see how stable are at these
#} Commiren thon of dae rriw ermer wem
% places (using Google Earth
: imagery)

Harbours on Hidaka coast, Hokkaido, Japan

Hidaka Coast

Urakawa harbour on Hidaka coast

- 3. Geomorphic Approach
- Parabolic bay shape equation & MEPBAY

a7

Contents Parabolic Bay Shape Equation: Definition
o a ,f' £ : i‘t.‘ =P
(Hsu & 5

Static bay
shape
Control |

Point

Caontrol
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(Empirical) Parabolic Bay Shape Equation

(Hsu and Evans, 1989)
R./R, = C, +C, (p/6,) + C, (B/6,)

Based on data from bay beaches believed in static equilibrium
Basic parameters:
B Reference wave obliguity
- may be measured or modified by structure installation
Rs Control Line
Point on shoreline in static equilibrium:
R, Radius distance to a point on beach
8, Polar angle i —
C coef = f(p), from regression analys | e
(for UPDATE, see Serizawa et al, 1996; §—

Kumada et al, 2002) T ==y

Stability of Headland-Bay Beaches

Definition of headland : natural or man-made
(1) Natural : rocky outcrops, capes, promontories,
offshore islands, tip of a progressing barrier spit,
submerged reefs, shoals within embayment
(2) Man-made: diffraction tips of a groin, detached
breakwater, harbour breakwater, and training
wall at an estuary

=  HBBes appear in all sizes, shapes and
indentations.

In natural condition their dimensions may vary from
several tens meters to few kilometers.

* 3 types of bay beach stability:

1). static equilibrium : predominant waves break
simultaneously around whole bay periphery, hence
littoral drift is almost non-existent, ... Stable if Q.

2). dynamic equilibrium : sediment supply from
updrift and/or riverain source within the bay
required to maintain its stability, ... Retreat if QJ,

3). natural reshaping/unstable : associated with
wave sheltering effect due to addition or extension
of harbour breakwater, detached breakwater etc.

= Only static bay shape can be predicted empiricall
using wave direction alone (Hsu and Evans, 1989

Software MEPBAY for Static Bay Shape
(and SMC)

MEPBAY
(Model for Equilibrium Planform of BAY beaches)
can be downloaded from New

http://siaiacad17.univali.br/mepbay :ﬁ:\rw

Technical paper: Klein et al. (2003)
Klein,A.H.F., A. Vargas, A.L.A. Raabe, and J.R.C. Hsu
“Visual assessment of bayed beach stability using computer software”

Computers & Geosciences, 29: 1249-1257.

Static Equilibrium

[lrpbur (11 Wbomrgle Rarthidivncil (1] s vatzanar Fuguatas, |

Beacn Orantanon

Taquaras and Taquarinhas beach
Santa Catarina, Brazil

Downdrift i
\fsfl;?' Controlline B> ,,?3
' =

Dynamic Equilibrium

Downcoast
control point

Upcoast .
control point

- Draw downcoast
¢~ tangent line

Static
EVELET

Ministeric de Medio Ambiente Universidad de Cantabria
(Spanish Ministry of the Environment) UC

SMC

Coastal Modelling System

@® smcC’

Prof. Raul Medina
Prof. Mauricio Gonzalez GlO.C.

1995 - 2003

http'waw smc.unican.es Ocean & Coastal Research Group
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Coastal Modelling Syste

ng-Middle-Term
Models
Equilibrium
in beach
profile and
in planform

Short-Term
Models:
Wave,
currents

and beach

processes

Contents

~ 3. Geomorphic Approach

- Examples from Korea

I've
checked 50

bayed
beaches on
Korean East
Coast

Unstable or Natural Reshapin
A ol
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Contents

~ 3. Geomorphic Approach

- Examples from Japan

Tsutsuki, IKi Island 2, Nagasaki Pen.

Goc !:\!_[m'

Kunigami, R

Google

Contents

~ 3. Geomorphic Approach

- Examples from elsewhere

o'l il

Beris harbour, Iran

ARG - VI E - A 2

FHERE HF12H




EARVAS (i EE B PN EEEREPHE S AN T E

Cape Town Harbour, SA -- Where would beach erosion start? Torre Bermeja, Spain 2007

Google

Natural
beach
reshaping

Breakwater

S wmn

Google

Contents Options?

o * Do nothing
* Emergent/submerged structures?
* Groins (straight, T, Y, L, fish-tail...)

eDetached breakwaters
(single/parallel/non-parallel/submerged)

- = Bay beach with nourishment
* Water front reshaping/ landscaping?

~ 4, Options and Questions

= il
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Option (Valley Lee, MA USA) Option (Kashima coast, Japan)

G e -
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w.Google
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Downdrift of Map Ta Phut-- Rayong Option (Rayong, Thailand)

—

Rayong

o !__l_.ﬂ\‘

Ball Trgpic e 5l 3 i (_:('a\h{h_‘
o ..Google : :

Can you answer the following Questions ?

~ Use PBSE & MEPEBAY as a combined tool

~ How to evaluate the effect of a harbour layout on
downdrift beach?

_ Main breakwater: How to determine its length,
orientation and tip location?

o Secondary breakwater: Function and how to
determine its length?

2  What is Headland Control?

Cooole
L;nuhh

Thanks for coming

Please comment

(@-(@ ?
——000-—(_)}—000-—
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