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Coasts are Dynamic, Natural Ecosystems

Environmental Setting & Sediments & Surrounding Geology
(Ocean/Atmos.)

Sediment
gains and

Energy
losses

That deliver multiple ecosystem services
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Coasts Change

Hourly

Daily

Monthly

Seasonally

Annual

Decades (Storms/ Sea-level/sediment

supply)
Centuries (sea level)

Millennia
This is how they survive
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Portstewart summer




Portstewart storm

o G o Bt XA :
- = ":,7__










y P TTREL T o

5%,

r

\'4

e




Y | o |
.5‘::::.::::“..__.., ‘

—

\“\w\... s o

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

Q Tower
Gold Coast
Australi



Millions of Persons
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Meters

Sea Level Rise: Observed and Predicted
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Predictions for 2100:

Bl 5
B 1PCC,2007: 0.6 - 1.9 ft |
B Rahmstorf, 2007: 1.6 - 4.6 ft A\ 4

Pfeffer et al., 2008: 2.6 - 6.6 ft 3
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Surges?
Erosion?
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Kinnego Bay,
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Surges?
Erosion?




Black Rock, South Africa

Surges?
Erosion?




Dauphin Island, Georgia

Erosion?




The Surges?
Travel Erosion?

_ollection

The Maldives
Velidhu Island
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Erosion Problem
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How to Adapt?

‘Hard Defences
*Soft Defences
‘Retreat (passive/active)
sAdvance



Millisle, Northern Ireland
Build a wall
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Wexford, Ireland
Build a wall




Rossnowlagh, Ireland
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Carnoustie, Fife
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Maldives
















North Carolina
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Closer to home...



















“Newderseyization”




Unstabilized -
land lost
beach preserved

Stabilizeds
beach lost
land preserved

Hawaii - beach vs land loss



Hard Defences

Advantages
Protect Property
Easy to implement

Disadvantages

Costly

Ugly

Temporary

Environmental Impact (loss of beach)
Encourages Development



Modes of Beach Destruction by
Seawalls

PLACEMENT LOSS: Construction beyond the high tide line (Miami
Beach)

ACTIVE: Surf zone beach narrowing processes interact with the wall

PASSIVE Beach backs up against the static wall (or static anything)
and is eventually lost

QO SEDIMENT SUPPLY: cut off



Engineered frontage in 2001

Red spots represents artificial coastline (e.g. harbours, jetties) or hard

defence works (e.g. groins, breakwaters etc.)
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ourishment Option — ‘S0




Gold Coast, Australia




Cesme, Turkey
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Nourishment modes
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Beach Nourishment schemes France and Italy
(after Hanson et al., 2002)



Beach Nourishment schemes, Spain
(after Hanson et al., 2002)
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Beach Nourishment:

Advntaes“
Provides recreational beach
B Appearance of natural conditions

~ . Disadvantages
& Costly (and who pays?)
Temporary
Source of Sand
Environmental Impact (source and sink)
Encourages Development
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MAJOR GENERAL
JULIAN THOMPSON

DUNKIRK

RETREAT TO VICTORY

Retreat - in disgrace or with dignity




Birling Gap, England 1985
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Norfolk, England

Passive Retreat



North Carolina, USA
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Active Retreat

Anmwlwmqmmmismﬁ
moved away from the line of the Channel Tunnel rail link, July 2000
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The Outlaw House, North Carolina




Cape Hatteras, NC




Six vﬂlages lost in Norfolk

L By Mick Alien
LARGE swathes of Noelalk,
Msuwbsmmldbe

The would effec-
tively admit defeat in the batthe
10 maintain cosstal defences,
About 16000 acres (25 sq
lllh:‘ in the Norfolk Broads

be allowed 0 (lood,

The villages of Eccles, Sea
Palling, Waxham, Horsey,

and Potter Helgham
would e destroyed. togedher

‘ﬁhhflﬁhmthha
Hundreds of homes and
thousands of acres of farm
hand would be wiped out over
the next 20 (o 50 under

zhm than trying to meentain

barrier,
The sen woudd bo allowed 1o
BRach 16 e of 66 o
ik coast betwoen Eocles-
“Sea and Winterton and
lm- I)1n; Tanl. Two pew
walls would be erected
back. Natural England

s would revert 1o
Fﬂlﬁ and creste o new
hitst for wil dlife.

" pha
and
Mmmxng hund of

m Property  would
unsaleable.
The proposal was discussed

ol & mecting between Natural

that profound, devastating
implications ure belng dis-
cussed ot a conference
betwoen dedegintes withoat the
communitios affected being
port of the decision,”

Dr Martin Goorge, of the
Brosds ; ulr'l m )mt
boerified by the

He sald one
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Retreat



“Paradise almost lost:
Maldives seek to buy a new homeland”

“The Maldives will begin to divert a portion of
the country's billion-dollar annual tourist
revenue into buying a new homeland - as an
insurance policy against climate change...”

“The last days of paradise
The president of the Maldives wants to buy a new home for all 300,000

of his people... “
November 2008



Retreat

Advantages
* Responds to sea-level rise
* Preserves the coastal system
 Saves shoreline stabilization costs
* Can Preserve Buildings
 Sustainable

Disadvantages
* Politically di
* Potentially costly
* Loss of land/property
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Select date

Image .)nglta!bbobe

Imagery Date: May 1, 2008 25°07'09.77"N 55 :)8 37 24"E .
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Dec 26, 2005

Data U.S. Navy
& 2002 DigitalGlobe < »
mage & ) igitalGlobe = (7.()():&&

Imagety Dates: Dec 23, 2004 - Dec 26, 2005 25°13'48.34"N  55°1003.27"E Eyealt 524 km




Nov 10, 2006
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Imagety Dates: Oct 28, 2006 - Nov 10, 2006 25°13°'48.34"N 55°1003.27"E Eyealt B8.24 km
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1. Mohamed Alabbar announces $3.5bn mega ‘nature’ island in Abu

Feb 2023 onabi

Mohamed Alabbar is to launch a spectacular new $3.5 billion island project off the

coast of Abu Dhabi, Arabian Business can reveal.

The project, known as Ramhan Island, will feature 1,800 beach villas, 1,000 branded
residences, a hotel and marina.



SMP- Shoreline Management Plans

The function of a SMP is to consider the
coast as a whole from the perspective of
managing coastal flood and erosion risk.

i.e. Managing Environmental change that may affect Human Interests

The Alternative (Conservation) View:

Managing human activities that may damage coastal systems



Protect Property Protect ecosystem

Engineering Ecosystem
perspective perspective

—
Offshore breakwaters ‘Soft’ engineering Permit coast to
Seawalls (nourishment) adjust naturally
Groynes

“Coastal Protection”



Shoreline Management Plan (SMP)

Non-statutory, high level policy document for coastal flood and erosion
risk management planning

Assessment of the risks associated with coastal processes, and aims to
reduce these risks to people and the environment

Identifies policies for managing risks in the short-term (0-20 years),
medium-term (20-50 years) and long-term (50-100 years).

* Hold the Line

« Advance the Line
 Managed realignment
* No Active Intervention
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Cooper, N.J. and Pontee, N.I., 2006. Appraisal and evolution of the

littoral 'sediment cell' concept in applied coastal management:

experiences from England and Wales. Ocean & Coastal Management,

49(7-8), pp.498-510.

Hansom, J.D. and McGlashan, D.J., 2004. Scotland’s coast:
understanding past and present processes for sustainable
management. Scottish Geographical Journal, 120(1-2), pp.99-
116.
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Poole & Christchurch SMP Policy Summary Map
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Northern Ireland Shoreline Armouring

Loughs: Carlingford 40%; Belfast 50%; Larne 30%, Foyle 50%
Sandy Beaches : 25%

Cooper, J.A.G., O'Connor, M.C. and Mclvor, S., 2020. Coastal defences versus coastal ecosystems: a
regional appraisal. Marine Policy, 111, p.102332.



