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Option 2B: Coastal Landscapes and Change

Overview

Coastallancscapes develop du to th interaction of winds, waves and currents, 5 well a5
through the contibuton of both terrstrial and offshre sources of sediment. These lows of
‘neray and variatons n sediment budgets interact with the prevllng geologial and
thological charactaistics of the coast t operate 2 coastal systams an produc distnctive
costallandscapes,incuding those n rocky, sandy and estuarine coastines. These
andscapes are ncreasingy threatened from physical processes and human acivies and
there is 2 need for hlitic and sustainable management of these areas n allthe workd's
Coses. Sty mustinclude examples of lancacapes from inside and outsice the UK.

Content

Enquiry question 1: Why are coastal landscapes different and what
processes cause these differences?

Key idea Detailed content

281 Thecosst, | a. Thelttoral zone consists o backshore, nearshore and offshore

and wicer 2ones, includes 2 wide varity of coastal types and is
itoral zone, | __aynamic zone of rapid change.
has

b, Coasts can b classfed by using longer term critera such 35
distinctve e

geology and changes of sea level or shoter term processes
Such as inputs from rivrs, waves and tides.

< Rocky coasts (High and low ralef rest from resistant geology.
(10 the erusive forces of 53, rain and wind), often n a igh-
nergy emronment, whereas coastalpiin sndscapes (sandy
‘and estuarine coasts) ae found near areas of ow relef and
result rom supply of sediment from different trrestrial and
offshore sources, often i 3 low-energy environment.

28.2 Geological | 2. Geologialstructure s respensibe for the formation of

festures and.

sructure Concordant and dscordant cossts.
ifivences (6. Geological structure nfloences coastl morphology: Dalmatian
the and Hafftype concordant coasts and headiands and bays on
development | gccordant costs,

of cosstal

< Geologicalstructure (jaiting, dip, fauling, fodng) s an
fandscapes important nflsence on coastal morphology and erosion

rates, and is0 on the formation of clf profles and the

ocurence of micro-features, e.9. caves (% Glamorgan

Heritage Coast). (2)
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Rates of
constal

and sttty
depend on
Iitholagy and
otner factors.

‘Bedrock ithology (igneous, sedimentary, metamorphic) and
unconsalidated material geclogy are mportant n
understanding rates o coasta recession.

Differentil rosion of stermating stata n ciffs
(permeabie/impermeable, resistant/ess resistant) produces
complex ciffprofes and inuences recession rates. (3)

Vegetation i important i stablising Sancy coastines thraugh
dune sucessional development on sandy coastines and salt
marsh successional development in estuarne areas.
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Enauiry uestion 2: How do characteristic coastal landforms contribute to
coastal landscapes?

[p—

Diferent wave types (constructive/destructive) influence.
beach morphology and beach sediment profies, which vary.
ata variety o temporal scalesfrom short term (daily)
through to longer periods (4)

. The importance of ercsion processes (hydraulic action,
corrosion, abrasion atrtion) and how they are nfluenced by
wave type, size and ithology.

& Erosion crestes distncive coastal landforms (wave cut
notches, wave cut platforms, s, the cave-arch-stack-

stump sequence).
285 Sedment | Sediment transportation s influenced by the angle of wave.
transport and attac, tdes and currents and the process of langshore drit.
deposition ©
create . Transportation and depostion processes produce distnctive
distinctve coastal landforms (beaches, recurved and doube spis,
fandforms and | ofshora bars, barrie beaches and bars, tombolos and
contribte cuspate foraiands), which can b stabilsed by plant
constal succession.
landscapes.

. The Sedment Cell concept (sources, transfers and sinks) is
important in understanding the coas 25 2 system with both

negative and posiive feedback, 1t i an exampl of dynamic

auilbriom (# Portiand Bl o Selsey 8il).

Westhering (mechanica, chemicl bilogical) i mportant in

286 Suwaerial

processes of sediment production and nfluence rates of recession.
mass . Mass movement (blockfal, rotational siumping, landsides) s
movemert and |~ important on some coasts with weak and/or complex
weathering gecogy.

nfisence.

. Mass movement creates cistinctive fancforms (rotatonsl
Scars, talus sree siopes, terraced clff profes).
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Enauiry question 3: How do coastal erosion and sea level change alter the
physical characteristics of coastlines and increase risks?

Key idea Detailed content

Longer-term sea level changes resul rom a complex
Interplay of factors both eustatic (ce formation/meling,
thermal changes) and Isosatic (post glacial adjustment,
subsdence, aceretion) and tectonics.

‘Sea level change has produced emergent coastines (raised
beaches wih fossi cifs) and submergent coastlines (vas,
Fords and Daimatizn). (&)
Contemporary sea leve change from global warming or
tectonic activiy Is 3 ik to some coastines.

28.8 Rapid coastal | 3. Rapid coastal recession iscaused by physical factors.

retrest cuses | (geclogical and marine) but can be nflenced by humn
threatsto actions (dredging or coastal management) ( the Nie Deta
peopleatthe or Guines cosstine or Calfornian cosetine). (A: actions of
const different piayers may aiter natural systems)

. Subaeral processes (weather and mass movement) work
together o nflence rates of coastal recession.

. Rates o recession are not constant and are nflenced by
ifferent factors both short. and fonger term (wind
irection/fetch, tdes, seasons, weather systems and
occurence o storms). (7)

285 Cosstal . Lol factors increase o sk on =ome low-ying and.
fooding i 2 estuarine coasts (neiah, degree of subsidence, vegetation
significantand | removal; globa sea level rise further increases isk (1
increasing isk | __Bangladesh orthe Madives).
for some

b Storm surge events can cause severe coastalfloocing witn
surge. ing

aramatic short.term impacts (depressions, tropica cyclones)
can cause severs coastal foocing.

< Clmate change may increase coastalflood is (fraquency
and magnitude of storms, sea level ise) but the pace and
agnitud of this threst s uncertain. (F: this rsk is
creating an uncertain future and needs mitigation and
adaptation)
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Enauiry uestion 4: How can coastlines be managed to meet the needs of

all players?

Key idea

[p—

Economic losses (nousing, businesses, agrculura and,
Infrasructure) and socil losses (relocation, loss of ivelhood,
amenity value) from coastal recession can be significant,
especially inareas of dense coastal developmens.

Coastal flooding and storm surge events can have serous.
conomic and social consequences for coastal communites in
both developing and developed countries,

Cimate change may create environmenta refugess in coastal

2841 Thers e

approaches to
‘managing the

sssociated with
constal
recession and
fooding.

. Harg enginsering approsches (groynes, sea walls, 1o 35,
Fevetments, ofshore breakwaters) are economicaly costly
and direcly ater physical processes and systems. (8)
(: actions by different players may have unforeseen
consequences)

.ot engineering approaches (beach nourishment, G re-
gracing and drainage, dune stablsation) ttemps to work
with physica systems and processes o protect coasts (9) and
manage changes i sea level

. Sustainable management i designed to cope with uture
threats (ncreased storm events, rising sea levels) but it
Implementaton can lead t local confict in many countries.
(F: mitigation and adaptation willboth be needed for
tuture stability)

28.12 Cosstines are

increasinaly
managed by
holstc

conetal zone
management
aczm.

2. Coastal management increasingly uses the concep of Ittoral
celsto manage extended areas of coasine. Throughout the
work, countres ara developing schemes tha are sustanable
and use nolistic oM strtegis.

. Policy decisions (No Active Intervention, Strategic
Realignment and Hold The Line Advance The Line) are based
on complex judgements (engineering feasbity,
environmental senitty, land value, poltical and social
reasons) (7); Cost Benefit Analysis (CBA) and Environmental
Impact Assessmen (E1A) are used as partof the decison-
maling process.

< policy decisions can fead to confict between diferent players
(homeowners, local authorities, enviropmental pressure
Groups) wit perceived winners and losers n countris at
ifferent evels of development (developed and developing or
emerging countries) (7 Happisburah and Chittagona). |





