% Waves

Ripples in the sea caused by the
transfer of energy from the wind
blowing over the surface of the sea.

wave length
wave size depends on:
feteh

wind speed
wind duration
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ME wWeathering

’-".' The process of breaking up or

dissolving rocks tn situ.

Mechawical:

*  Freeze-thaw weathering (water
expands on freezing in cracks).

*  salt weathering (salt crystals
grow, widening cracks).

Chewical:

e carbonation (weak actos tn
railnwater dissolve
Limestone/chalk).

B dcstmotwc waves > High, steep waves; weak swash,
Wy strong backwash; erode the coast (remove beach wmaterial).

Short wave length - high frequency 10—14 per minute
—

breaking wave
gawns much M:Lght wave pLuwges, with

/energy directed downwards

wave crest high,
tgpwaLL(Lj m+

weak swash strong backwash

laowstructwc waves > Low, long waves; strong swash,
= weak backwash; aleposw matertal (butld beaches).

Long wave length - Low freque 2—10 per minute
%) ] ng ow frequ ney g- per minuw

breaking wave gains Little height - wave spills

onto the beach, transporting material

strong swash

. Bepositional
. Landgorms

Beaches: Formed bg constructive waves
depositing sand/shingle between high anad
Low tloe marks.

wave crest Low
tgpicath(Lj <im

weak backwash

Headlands and bays
Found on discordant coastlines
¢ where softer rock erodes to form
bays, leaving harder rock as
headlands.
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Punes or
/. storm, beach
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Saturated sotl slums
along curved slip-plane
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A.Lanegorms oF

FE \wWave-cut pLatform.s

"-f, waves undercut a cliff (wave-cut

B noteh) by abraston and hgdmul,w
actlow; cliff collapses and retreats,
leaving a rocky platform.
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i Mass movement

2. Wrecesses

R Erosion
wearing away of land by the sea.

Abrasion: transported sediment wears away the base
of a cliff or wave-cut platform.

\ Attrition: rocks and pebbles collide, becoming smaller

and rounder.

tn cracks, causing rock to break.

Solution: Certain rock minerals dissolve in

seawater..
Definition ,
Trawnsportation
; The process by which the sea carries its

4 Loadl.
Traction: Large boulders rolled along the riverbed.

sliding: Material shifts in a straight
Line.

Slumping: Material rotates along a
conecave slip plane.

Rock falls: Material breaks up and
falls vertica ly.

Saltation: smaller pebbles “bownced” along.
Suspension: fine sediment carried in the water
columm.

Solution: dissolved wmaterials carried invisibly in
water.

Longshore drift: waves approach the shore at an
angle (swash), thew retreat perpendicular to the
shoreline (backwash), transporting sediment along
the coast.

Bedding

Rock blocks
slide downhill
et

Deposition
The process by which the sea drops its Load.

Oceurs whew waves Lose energy (constructive
waves, sheltered areas, shallow water).

Leads to accumulation of sedilment, forming
depositional Landforms (e.g., beaches, spits).

3. Gedlogy &
& Bock Type

Rock Type (hard vs soft): nfluences erosion rates
(e.9., chalk erodes slowly, boulder clay ra‘pidl,g).

erogion

= Eroston of a headland
wen Weakwnesses n headlands evode
7 (hgdmuLLc action § abrasion)to form
caves. cave erodes through to form an
arch. Arch collapses, leaving a stack,
which can further erode into a Stump.

o

berm. erest

offshore bar

Spits: Longshore drift extends beach
material out into the sea, often curving if
wind/wave direction changes.

salt marsh
hooke
spu:

sSand Dunes: sand is blown inland and trapped b
obstacles; vegetation (e.g. marram grass) stabilises
dunes.

mature dune
embryo dune

rey dune
? 5| 5eLLoivduwe

dune slack

fnrel dune

scoovwlarg

l.owgshon arife Dol prevaiting wind wind
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BArS: A spit grows across a bay, sealing off water
behind it to form a Lagoow.
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Longshore drift

Concordant § discordant Coastlines:

*  Cowncordant: Rock Layers run parallel to the
coastline; features like coves may form where a
harder outer Layer is breached and softer rock
behinad Ls eroded (e.g. Lulworth Cove).
Discordant: Rock Layers run perpendicular to the
coastline, creating alternating bands of hard
and soft rock, leading to headlands and bays.
Structure: Arrangement of bedding planes, faults,
and joints can create weaknesses (wmore rapid
erosion) or resistance (headlands).
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* prevailing wind

Hydraulic action (power): Force of waves compressing air
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Coastline

\ ®€ast Yorkshire a &1 km — Flamborough
Holderness to Spurn Point
s ) Chalk at Flamborough - boulder clay to

the south ;%)
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Erosional Landforms at
Flamborough Head: cliffs, caves,
arches, stacks, bays, and wave-cut
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Hard Engineering refers to the use of Large, man-made

ﬁ%@

A more natural, sustatnable

® ? :
%% %% %%%@%%%%@%% approach to coastal management that works with

natural processes to reduce erosion and flood risk
with minimal environmental impact.

Beach nourishment: Adding sand or

platforms. .Stmtcgies Advantages Disady _ 5 WRonM Sl’};“@ le (‘;f)cbe"f :’;0“9 l’: fVQm’CLSCVJ“CV;) to
I widen ana dutla up the extsting beach.
North Sea <ea walls Effective, long-lasting, reflect wave P 9

energy.

M creates wider beaches that dissipate wave

Rock armour

Pepositional landforms at Spurn

Absorbs wave energy, relatively cheap.

" WROM!
Very expensive, can
at base, visually int r ,—/

Rocks can shiftin s g
unattractive. ] &

energy, can enhance tourism.

K. Needs frequent maintenance; can be

expensive over time.

N P Gablons Shorter lifespan; can become unsightl

Point include a spit formed by Cheap, absorb wave encrgy well. if omwmgfal.P i HI

lk,)owghshore drift, sand dunes, and Groynes Builds up a wider beach by stopping | Starves downdrift beaches; can Lok J
eaches.

Longshore drift; can boost tourism.

wnnatural.
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Map‘pl.ctow © Holderness coast;
village population 342; 50 properties;
B1242 coastal road.

buffer.

Reasons for Management:

*  Rapid cliff erosion (boulder clay)
threatewed the B1242 coastal road and
Local properties.

*  Mappleton is a small village but
strategically important due to the road
Link.

Management strategy:

*  Hard engineering: Two rock groywnes and rock armour (Large
granite boulders) along the base of the cLiff.

*  Soft engineering: cliff reprofiling.

*  Cost: Approx. £2 wmillion (lnstalled in the 1990s).

Effects and conflicts:

Positive:

*  The groynes have built up the beach at Mappleton, protecting the village and road.

*  Reduced erosion rates limmediately behind the defences.

Negative:

*  Down-drift areas (e.g., Cowden Farm) experience higher erosion due to sediment starvation.

*  Some landowners south of Mappleton argue their Land s being Llost faster because of the
defences.

@ internet geography

clay eliffs

|9, Managed Hetreat

Process: Letting low-value coastal land flood naturally, forming salt marshes that act as a

Pros: Creates habitats; more sustainable in the Long run.
Cons: Loss of farmland or properties; compensation costs.
Examples: Examples of managed retreat in the UK tnclude Donna Nook on the Lincolnshire
Coast, wallasea tsland in the Thames Estuary and the Medmerry flood defence in Sussex.
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ClLAff re-profiting has
stabilised boulder
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Beach starved of sediment
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Beach reprofiling: Reshaping and
redistributing sediment on a beach (e.g.,
bulldozing the upper beach to create a gentler
slope).

W Helps absorb wave energy, reduces the rate
of erosion.

K. can be disruptive to beach users;
regular upkeep may be required.

Pune regeneration: Replanting and
stabilising sand dunes (e.g., using marram
grass) to form a natural buffer.

w Creates wildlife habitats, more
sustatnable ana vLsuaLLg attractive.

\

Easily damaged by huwman activity;
wot suitable for all coastlines.

\

KKK —— Rock groyne

Sediment trapped between groywes
forms a wide, sandy beach
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