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UK Coastal Topography

'y How you might complete aspects of this unit

-y

Make a map Practical work Digital modelling
Learning Qutcomes and Checklist

Ti
done

Identify and locate a stretch of UK coastling using a map or digital tool, and add key place

* names to your relief map (summary sheet and/or student completed work)

2 Create a 3D or layered map showing the land heights (cliffs, hills, lowlands) and sea depths
for your chosen coastline (summary sheet and/or student cempleted work)

3 Label af least three major landforms or coastal features (e.g., headland, bay, spif, estuary,

floodplain) on your map (summary sheet and/or student completed work)

Research and show on your map one area at risk from coastal erosion or floeding, and
4 explain why it is at risk (e.g., soft rock, low-lying land, storms) (summary sheet and/or
student completed work)

Mark where a coastal management or enhancement strategy has been used or could be
5 used (e.g., groynes, managed retreat, ece-tiles), and explain how it helps protect peaple or
habitats (summary sheet and/or student completed work)

Research and describe the differences between man-made and natural habitats, how this
[ influences wildlife, and what considerations are needed for ecological enhancements
(summary sheet and/or student completed work)

Design your own sea defence with enhancements (eg a new sea wall with texture tiles,

7
built-in holes and shelter) (summary sheet and/or student completed work)
Present your map and model and explain how the shape of the land and sea affects risks,
8 management, and human activity along the coast (summary sheet and/or student completed

work)
Sending work in for certification? Complete the information below

To be completed by the Learner

Learner Name

Candidate Number
(if you have one)

To be completed by the Witness

Witness name

Signature

I observed that the learner successfully completed the above cufcomes Yes  Neo



What Is a coastline?

And why are they important?

A coastline is the edge where the land meets the sea.
It's the boundary between two very different worlds
—the solid ground we walk on and the vast ocean
beyond. Coastlines are found all around the United
Kingdom, and they're some of the most interesting
and important places on Earth.

Coastlines are incredibly important for many reasons:

For Wildlife:

Coastlines are home to thousands of different plants
and animals. Birds nest on cliff edges, fish swim in
shallow waters, and creatures like crabs and starfish
live in rockpools. Many animals depend on coastal
habitats to survive and raise their young.

For People:

Humans have always lived near coastlines. We fish in
coastal waters, build towns and cities by the sea, and
enjoy holidays on beaches. Coastlines provide us with
food, transport routes, and places to relax and have
fun.

For the Planet:

Coastlines protect our land from storms and rough
seas. They also help clean our water and produce
oxygen. Coastal habitats are like nature's nurseries—
many sea creatures are born and grow up in shallow
coastal waters before moving out to deeper seas.

Key
Terms

A coastline is the
area where the land
ecosystem meets
the marine (sea)
ecosystem. It's not
Just a thin line—it's
actually a zone of
interaction where
freshwater,
saltwater, and land
all meet and
influence each
other. Coastal
ecosystems are
shaped by waves,
tides, weather, and
the creatures and
plants that live
there.

A coastline on a
map is the line ona
map that shows
where the land
meets the sea. It's
the boundary
between land (shown
in colours like green,
brown, or tan) and
water (shown in
blue)."




What is topography?

And how does that relate to
coasts?

Topography is the shape and features of the land
surface. Coastal topography specifically refers to the
shape and height of the land where it meets the seaq,
including both the land above water and the seafloor
below.

A relief map is a special type of map that shows
these height differences using colours, contours, or
3D models. Instead of a flat map, a relief map helps
you visualise the dramatic ups and downs of the
coastline—the towering cliffs, the gentle slopes, the
deep underwater canyons, and the shallow shelves.

Think of it like this: if you could drain all the water
from around the UK and look at the landscape from
above, you'd see an incredibly varied terrain. Some
areas would look like steep mountains plunging into
deep valleys (like the cliffs of Cornwall or Wales),
while others would look like gentle slopes gradually
descending into deeper water (like parts of the East
Anglian coast). A relief map shows you exactly what
this underwater and above-water landscape looks like.

Do you know where the deepest parts of UK waters
are? The Rockall Trough, located west of Scotland
and Ireland in the Atlantic Ocean, is one of the
deepest areas near UK waters. It reaches depths of
approximately 2,500-3,000 metres in some sections.
However, the deepest point in UK ferritorial waters is
in the Hebridean Deep (also called the Minch Deep),
located between the Scottish mainland and the Outer
Hebrides, which reaches depths of around 300
metres.
For comparison:
e The English Channel: Average depth 60 metres,
maximum around 180 metres
® The Irish Sea: Average depth 100 metres,
maximum around 300 metres

Cliffs: Steep,
vertical or near-
vertical rock faces
that rise sharply
from the sea or
beach.

Hills: Elevated land
that rises gradually
or steeply but is less
dramatic than a cliff.
Hills have sloping
sides rather than
vertical faces.

Lowlands: Flat or
gently sloping land
that lies close to sea
level. They are often
less than 50 metres
above sea level.

Continental shelf: A
gently sloping
underwater plateau
that extends from
the coastline out to
sea. The continental
shelf is relatively
shallow (typically 50-
200 metres deep)
and is where most
marine life
concentrates.

Continental slope:
The steeper section
of seafloor that
descends from the
edge of the
continental shelf
down towards the
deep ocean (typically
200-2,000 metres
deep).




Comprehension: Key Terms

Complete the table below with the missing term or
definition.

Cliffs

Hills

Flat or gently sloping land that lies close to sea
level. They are often less than 50 metres above sea
level.

Continental shelf

The steeper section of seafloor that descends
from the edge of the continental shelf down
towards the deep ocean (typically 200-2,000
metres deep).



Why are relief maps
Important?

Coastal topography isn't just about pretty maps—it's crucial for understanding how
coastlines work and how they affect life in the sea and on land.

For Marine Ecologists: The shape of the seafloor determines where different
marine habitats exist. Deep trenches support different creatures than shallow
shelves. The slope of the land affects how currents move, which influences where
nutrients fravel and where fish feed. Understanding topography helps ecologists
predict where they'll find specific species and how to protect them.

For Geographers: Topography explains why erosion happens faster in some places
than others. Steep cliffs erode differently than gentle slopes. The depth of water
offshore affects wave energy and determines what type of coastal defence would
work best. Topography also influences human settlement—people tend to live on
flatter land rather than steep cliffs.

For Climate Scientists: Coastal topography affects how water temperature changes,
how storms develop, and how sea level rise will impact different communities. A low-
lying coastal plain will flood differently than a steep rocky coast.

For Fishermen and Sailors: Understanding underwater topography is essential for
safe navigation and finding fish stocks.

(Q Did you know? \

The Yorkshire coast around Holderness is very quickly eroding! Erosion rates
for the East Riding coast average up to 4.5m a year, with individual losses of
20m or more recorded! This means the coastline has retreated phenomenally
over time. Entire medieval villages like Ravenspur (once a thriving port where
Henry IV landed in 1399) have completely vanished beneath the North Sea. If
you could create a relief map showing the Yorkshire coast 500 years ago
versus today, it would look dramatically different—the land would extend
much further out to seal

The shallow waters off Holderness (part of the North Sea continental shelf,

around 20-40 metres deep) mean wave energy hits the soft cliffs with full

force, speeding up erosion. In contrast, areas with deeper offshore waters or
Qarder‘ rock (like Scarborough's headland) erode much more slowly. /




1 & 2. Model or lllustrate It.

Share a photograph or 3D illustration you made that is
a relief map of the UK coast.

4 N
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Locate key place names on your map and name them
in a legend below.
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Coastal Landforms

When you look at a relief map of the UK coastline, you'll
notice that the coast isn't just a straight line—it's full of
dramatic shapes and features. Each of these landforms
has been created by the interaction between the land, the

sea, and geological processes over thousands of years.
Understanding these features helps you read the
landscape and predict where different habitats and human
activities will be found.

Coastal Features
Here are some coastal features that can be found in the UK.

A headland isa A bay is a curved or A spit is a long, An estuary is

narrow piece of  rounded indentation in narrow ridge of sand the wide, tidal
land that juts the coastline where the or shingle that mouth of a river
out into the sea. sea has eroded soffer  extends from the where it meets
Headlands are rock, creating a coastline out into the the sea.

usually made of  sheltered area of water. seaor acrossabay  Estuaries are
hard, resistant  Bays are usually flanked or estuary. One end  partially

rock (like by headlands on either s attached to the enclosed bodies
granite, side and often have land, while the other of water where
limestone, or beaches made of sand or end is free and often freshwater from
chalk) that pebbles. curves back towards the river mixes
erodes more the shore due to with saltwater
slowly than the  Bays provide sheltered  wave action. from the seaq,
softer rock water for harbours, creating a unique
around it. They  beaches for tourism, and Spits create brackish (slightly
often have calmer conditions for sheltered lagoons salty)
steep cliffs on marine life. Many UK and salt marshes environment.
three sides and  towns and cities are built behind them, which
are exposed fo  around bays because are important Estuaries are
strong wave they of fer natural habitats for wading  among the most
action. protection from storms. birds, fish nurseries, productive

and rare plants. ecosystems on

Earth.



Coastal Landform Mapping

You can identify and label these major coastal features on your relief map, showing
how the shape of the land creates the diverse and dynamic UK coastline. Each
feature tells a story about how the land and sea interact over time.

Landform How to find them on your map

* Look for areas where the land sticks out into the sea

® Usually shown with darker colours (higher elevation)
or closely packed contour lines (steep cliffs)

® Often have bays on either side

Headlands

* Look for curved indentations in the coastline
Bays ® Usually shown with lighter colours (lower elevation)
* Often have beaches or gentler slopes

* Look for narrow strips of land extending from the
coast

® Usually shown as very low-lying (close to sea level)

* Often curve back towards the shore at the tip

Spits

* Look for where rivers meet the sea

* Usually shown as wide, funnel-shaped openings

® Often surrounded by very flat, low-lying land
(floodplains)

Estuaries

® Look for very flat areas near rivers or coasts

® Usually shown in the lightest green (just above sea
level)

e Often found around estuaries

Floodplains

Did you know that Spurn Point is a serial escape artist? This
Yorkshire spit has been "breached" (broken through by storms) at
least six times in recorded history, with the most recent breach in

2013. Each time, the sea breaks through and the spit rebuilds
itself slightly differently. Can you research more about this?




3. Label It.

Share a photograph or 3D illustration that shows a
relief map of the UK coast.

4 )
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Locate at least three landform or coastal features on
your map and name them in a legend below.
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Coastal Risk: Erosion and
Flooding

Risk

Not all parts of the UK coastline face the same level of risk. Some areas are
extremely vulnerable to erosion (where the land is worn away by waves) or
flooding (where the sea covers the land), while others are much safer.
Understanding why certain areas are at risk helps geographers, planners, and
engineers decide where to build coastal defences and how to protect communities
and wildlife habitats.

Coastal Erosion

Coastal erosion happens fastest in areas with soft
rock (like clay, sand, or chalk) because waves can
break it down easily. The Holderness coast in
Yorkshire is the perfect example — its soft boulder
clay cliffs crumble quickly, averaging up to 4.5m per
year with individual losses of over 20m. Areas with
hard rock (like granite) erode much more slowly. The
shape of the coast also matters: headlands face the
full force of the waves, whilst bays are more
sheltered. Sea depth is important too — shallow
water of fshore means waves hit the coast with more
energy, speeding up erosion. Finally, storms make
everything worse: powerful storm waves can remove
years' worth of cliff in a single night.

Coastal Flooding

Coastal flooding is a major threat to low-lying land
, (areas close to sea level, like floodplains and
estuaries). When sea levels rise during high tides or
storm surges, water can overflow onto the land.
Areas like the low-lying land around the Humber
Estuary and the Lincolnshire Fens are particularly
. wulnerable because much of the land is only a few
metres above sea level—or even below it. Climate
. change is making flooding worse by raising sea levels
. and increasing the frequency of severe storms.
Without sea walls, drainage systems, and flood
defences, these low-lying areas would be
underwater regularly, making them impossible to live
in or farm.




4. Map It.

On your map, highlight one area at risk from coastal

erosion or flooding.

4
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Describe why that area is at risk.
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What Is coastal
management?

When a coastline is at risk from erosion or flooding,
communities and governments have to make difficult
decisions about how tfo protect people, homes,
businesses, and wildlife habitats. There are three
main approaches to coastal management:

* hard engineering (building structures to resist the
sea),

* soft engineering (working with natural processes),
and

* managed retreat (allowing the sea to advance in
some places while protecting others).

Let's look at hard engineering structures first.

Groynes: A groyne is a vrigid barrier built
perpendicular (at right angles) to the shore, extending
from the beach into the sea. Groynes are usually made
of wood, concrete, or steel and are designed to trap
sediment (sand and pebbles) on one side, building up
the beach.

e How it works: Waves naturally move sediment
along the coast through longshore drift. Groynes
interrupt this process by trapping sediment on the
updrift side (the side where sediment is being
pushed towards). This builds up the beach, which
absorbs wave energy and protects the land behind.

* Why it helps: Groynes protect people and property
by building up the beach, which acts as a natural
barrier against waves. They also protect habitats
by maintaining beach environments where certain
species live.

* Disadvantage: Groynes can cause increased erosion
on the downdrift side of the coast, starving
beaches further along of sediment and potentially
damaging other areas that were previously stable.
This means one area's protection can create
problems for neighbouring communities and
habitats.

e
Terms

A groyne is a rigid
barrier built
perpendicular (at
right angles) to the
shore, extending
from the beach into
the sea.




Key
Terms

What is coastal
management? @

A sea wall is a solid, vertical or near-vertical barrier
built along the shore to block waves and prevent
flooding and erosion. A revetment is similar but has a
sloped surface rather than a vertical face, which helps
absorb wave energy more effectively.

* How it works: Sea walls and revetments act like a
fortress, reflecting wave energy back out to sea
and preventing the sea from reaching the land
behind. They're usually made of concrete, stone,
or steel and can be very tall (up to 10+ metres).

e Why it helps: Sea walls protect people and
buildings by creating an impenetrable barrier
against the sea. They're essential in densely
populated areas.

® Disadvantage: Sea walls and revetments reflect
wave energy back out to sea, which can increase

A sea wall is a solid,
vertical or near-
vertical barrier built
along the shore to
block waves and
prevent flooding and
erosion.

erosion at their base and along adjacent
coastlines. They're also expensive to build and
maintain, and they can damage natural habitats by
replacing beaches and rocky shores with artificial
structures.

Rock armour (also called riprap) consists of large
boulders or concrete blocks placed along the shore to
absorb and dissipate wave energy.

® How it works: Instead of reflecting waves like a

sea wall, rock armour absorbs wave energy by
allowing water to flow between the rocks. The
irregular surface breaks up waves and reduces
their power.

Why it helps: Rock armour protects people and
property whilst also providing some habitat for
wildlife. It's a good compromise between cost and
effectiveness.

Disadvantage: Rock armour is expensive to build
and maintain, and the rocks can shift over time,
requiring regular replacement and upkeep. It also
reduces natural beach and rocky shore habitats,
limiting spaces where wildlife can live

A revetment is similar
but has a sloped
surface rather than a
vertical face, which
helps absorb wave
energy more
effectively.

Rock armour (also
called riprap) consists
of large boulders or
concrete blocks placed
along the shore to
absorb and dissipate
wave energy.

e




Compare/Contrast.

Describe the advantages and disadvantages of these hard engineering coastal
defences.

Disadvantages

Defence Advantages

Groyne

Sea wall

Rock armour



What is coastal
management?

Soft engineering works with natural coastal processes
rather than against them. These strategies are usually
cheaper, more sustainable, and better for wildlife
than hard engineering. Let's look at some soft
engineering strategies:

Beach nourishment is the process of adding sand or
shingle to a beach to build it up and make it wider. The
material is wusually dredged from offshore or
transported from elsewhere.

* How it works: A wider beach absorbs more wave
energy, protecting the land behind. Beach
nourishment mimics natural sediment deposition
and creates a beach that looks and functions like a
natural one. However, the added material is
gradually removed by waves and longshore drift, so
the process needs to be repeated every 5-15
years.

¢ Why it helps: Beach nourishment protects people
and property by maintaining a wide beach, whilst
also creating natural habitats for wildlife and
plants.

Salt marshes and mudflats are natural ecosystems
found in estuaries and sheltered bays where sediment
accumulates. They're flooded by seawater at high tide
but exposed at low tide. Creating or restoring these
habitats is a form of soft engineering.

* How it works: Salt marshes and mudflats absorb
wave energy and trap sediment, naturally building
up the shore. They also provide nurseries for
young fish, feeding grounds for wading birds, and
habitat for rare plants. By creating or restoring
these habitats, we get coastal protection and
wildlife benefits.

e Why it helps: Salt marshes and mudflats protect
people by absorbing wave energy and trapping
sediment, whilst also providing crucial habitat for
wildlife and supporting fisheries.

Key
Terms

Beach nourishment is
the process of
adding sand or
shingle to a beach to
build it up and make
it wider. The
material is usually
dredged from
offshore or
transported from
elsewhere..

Salt marshes and
mudflats are natural
ecosystems found in
estuaries and
sheltered bays where
sediment
accumulates. They're
flooded by seawater
at high tide but
exposed at low tide




Critical Thinking.

When would hard engineering be more beneficial than
soft engineering for coastal management?

--------------------------------------------------------------------------------------------------------

When would hard engineering be less beneficial than
soft engineering for coastal management?

--------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------
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What Is coastal
management?

Eco-engineering combines hard and soft engineering to
create structures that protect people and provide
habitat for wildlife. Let's look at some strategies:

Eco-tiles (or textured artificial structures) are

specially designed concrete ftiles or surfaces that

mimic natural rock, creating habitat for marine life
whilst also protecting the shore.

* How it works: Eco-tiles have grooves, ridges, and
textures that provide shelter for small creatures
like barnacles, limpets, crabs, and seaweed. The
tiles are installed on sea walls, groynes, or other
hard structures. Unlike smooth concrete, which
provides no habitat, eco-tiles turn coastal
defences into living ecosystems.

* Why it helps: Eco-tiles protect people by being
part of a coastal defence system, whilst also
protecting habitats by providing shelter for
marine life. They show that coastal protection and
wildlife conservation can work together.

Mussel plates and oyster reefs are structures that

encourage mussels and oysters to grow, creating

natural barriers that absorb wave energy whilst
providing habitat.

e How it works: Mussels and oysters attach to
specially designed plates or structures. As they
grow and accumulate, they create a reef-like
structure that absorbs wave energy, traps
sediment, and provides habitat for other
creatures. The organisms do the work—we just
provide the structure.

e Why it helps: Mussel plates and oyster reefs
protect people by absorbing wave energy and
trapping sediment, whilst also restoring
ecosystems and supporting fisheries.

ek
Terms

Eco-tiles (or
textured artificial
structures) are
specially designed
concrete ftiles or
surfaces that mimic
natural rock, creating
habitat for marine
life whilst also
protecting the shore.

Mussel plates and
oyster reefs are
structures that
encourage mussels
and oysters fo grow,
creating natural
barriers that absorb
wave energy whilst
providing habitat.

Are there other eco
friendly ways of
promoting
biodiversity, outside
of the coastline?




What is coastal management?

Hints and tips for adding coastal management to your relief maps:

Hard Engineering:
* Mark groynes as short lines perpendicular to the shore
* Mark sea walls as a thick line along the coast
* Mark rock armour as a dotted or shaded line along the shore

Soft Engineering:
* Mark beach nourishment areas with a lighter colour or pattern
* Mark salt marshes and mudflats with a specific colour (usually green or blue)
* Mark areas of managed retreat with a dashed line showing the old and new

coastline

Eco-Engineering:
* Mark eco-tile locations on existing structures
* Mark mussel plate or oyster reef locations with a specific symbol
* Add a key explaining what each symbol means

Label each strategy with:
* What it is
 Why it was chosen for that location
* What it protects (people, habitats, or both)
* How long it's expected to last

(

C

~

;% In the news
)

Managed retreat (also called coastal realignment) is when we allow the sea
to naturally flood low-lying coastal areas, creating new salt marshes and
mudflats. Instead of fighting the sea, we work with it by moving people,
homes, and infrastructure away from erosion risk over time.

Much of the Holderness coast in East Yorkshire operates under a "no
active intervention" policy. Instead of building defences, the focus is on
coastal transition—helping communities move away from erosion risk over
time whilst allowing nature to reshape the coastline naturally. This
approach recognises that some areas cannot be defended economically and
that nature can provide its own solutions.

\_ J




5. Highlight It.

On your map, highlight where a coastal management

or enhancement strategy has been used or could be
used.

4 k.
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How does this enhancement help protect people or
habitats?
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........................................................................................................
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Mapping Reflection.

Looking at your model, reflect on how well you did.

T am most proud of...

R R R R R ] LE RN NN IR R R R R R R R R Y IR E R R R R NN
AR R R R R L R R R R R R R R A R R R R R R R ]
AR AR R R LR R AR R L R R LR A AL L L R R R A A A L R R A R A A L R R R A R A R R L R AR R LRl
--------------------------------------------------------------------------------------------------------

T would like to improve...
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What's a coastline's favourite game?

Hide and seek—because no matter how
carefully you map it, it's always changing!




Man-Made vs. Natural Habitats

Understanding Ecological Enhancement

When we build coastal defences to protect people from erosion and flooding,
we're changing the natural coastline. Instead of a natural rocky shore or salt
marsh, we might have a concrete sea wall or a groyne. This raises an important
question: what happens to the wildlife when we replace natural habitats with man-
made structures? And how can we design our coastal defences in ways that help
wildlife as well as protect people? Understanding the differences between man-
made and natural habitats, and how to enhance them, is crucial for sustainable
coastal management.

Natural Habitats

A natural habitat is an environment that
has developed over thousands of years
without significant human interference. On
the UK coast, natural habitats include
rocky shores, sandy beaches, salt marshes,
mudflats, seagrass beds, and kelp forests.
Each of these habitats has unique
characteristics that make them perfect
for the wildlife that lives there.

Man-made Habitats

A man-made habitat is an environment
created or significantly altered by
humans. On the coast, man-made
structures include sea walls, groynes,
rock armour, and concrete breakwaters.
These structures are built to protect
people and property from erosion and
flooding.




Man-Made vs. Natural Habitats

As part of the Concrete Coast Project, the artificial
habitats installed on the Yorkshire coast have been really
successful. They have created homes for creatures that
didn't exist beforel What's even more impressive is that

the tiles are attracting fish and crabs that feed on the

creatures living in the grooves, which in turn attracts
seabirds looking for an easy meal. It's like building an
underwater block of flats that comes with its own
restaurant and attracts the whole neighbourhood.

Why are natural habitats so

valuable?

They've evolved over thousands of
years to support specific wildlife
They're structurally complex,
providing many different
microhabitats

They're self-maintaining (they don't
need human intervention to keep
working)

They provide multiple benefits:
coastal protection, water filtration,
carbon storage, food production
They're resilient—they can recover
from damage if given time

Why are man-made structures so
limited for wildlife?

They're designed for one purpose
(coastal protection), not for
wildlife

They lack the structural
complexity of natural habitats
They're often made of materials
that don't mimic natural rock or
sediment

They 're uniform and unchanging
(unlike natural habitats which
change with tides and seasons)
They don't provide the full range
of microhabitats that wildlife
needs

They can actually harm wildlife by
blocking access to natural habitats
or changing water flow



6a. Compare/Contrast.

Describe the differences between man-made and
natural habitats.

Criteria Man-Made Habitat Natural Habitat

Design

Stucture

Maintenance

Resilience

Benefits to
wildlife

Other



How Man-Made
Structures Influence
Wildlife

When we replace a natural habitat with a man-made
structure, wildlife populations often decline
dramatically. Here's why:

Loss of shelter and feeding sites: A natural rocky
shore has thousands of hiding places and feeding
areas. A sea wall has almost none. Creatures that need
crevices to hide in, or algae to eat, simply can't
survive on a bare concrete wall.

Loss of food sources: Natural habitats support
complex food webs. Algae grows on rocks, small
creatures eat the algae, fish eat the small creatures,
and birds eat the fish. A bare sea wall breaks this
food chain at the very first step—there's nowhere
for algae to grow and establish.

Loss of breeding habitat: Many creatures need
specific conditions to breed. Crabs need rocky
crevices fo lay eggs, wading birds need mudflats to
nest and feed chicks, and fish need seagrass beds as
nurseries. Man-made structures often don't provide
these conditions.

Barrier effects: Sea walls and other structures can
block the natural movement of water and sediment,
changing the whole ecosystem. Sediment that would
naturally build up a beach gets trapped, or water that
would naturally flow into a bay gets blocked.

Invasive species: Man-made structures sometimes
create conditions that favour invasive species over
native ones. For example, smooth concrete walls are
colonised by certain algae that native creatures don't
eat, which can take over and exclude native species.

Fos) Case
\g Study

Seawalls support
23% lower
biodiversity and 45%
fewer organisms than
natural shorelines!

In a study published
in Bioscience (2016),
researchers analysed
32 scientific studies
comparing hardened
shorelines with
natural ones. They
found:

Flora biodiversity
dropped by 66%
along seawalls
Bird populations
fell by 52%

Fish and other
swimming
creatures
(nekton) declined
by 24%

Benthic infauna
(creatures living
in sediment)
reduced by 20%

Can you research
another time where
loss of habitat lead
to a decline ina
species numbers at a
location within the
UK? What about at a
global location?




Ecological Enhancement:
Bringing Wildlife Back

Ecological enhancement (or habitat enhancement) is the process of improving man-
made structures to make them better for wildlife. Instead of accepting that a sea
wall will be a wildlife desert, we can design it to support marine life. This is where
eco-engineering comes in.

How Eco-Tiles Work as Enhancement
Eco-tiles are a perfect example of ecological enhancement. Instead of a smooth
concrete wall, eco-tiles have grooves, ridges, and textures that mimic natural rock.
These features provide:

* Shelter: Creatures can hide in the grooves and ridges

* Feeding sites: Algae grows in the textured surfaces, providing food

* Breeding habitat: Some creatures can lay eggs in the crevices

* Microhabitats: Different textures suit different species

Other Enhancement Strategies

Besides eco-tiles, other ecological enhancement strategies include creating salt
marshes, adding rock pools, especially on rocky shores, creating mussel plates and
oyster reefs and beach nourishment with native plants.

(CZ Case studies*

Research has shown that eco-engineered tiles with textured surfaces are
much more effective at supporting marine life than smooth concrete
seawalls. In a study conducted across 14 locations worldwide over 12 months,
eco-tiles with crevices hosted between 19 and 51% more species, and
between 59 and 416% more individual animals, compared to flat tiles. The
textured surfaces provide shelter and cooler temperatures that marine
creatures like snails and limpets prefer, allowing them to colonise quickly. /

*Leung, K. M. Y., et al. (2020). "Provision of refugia and seeding with native bivalves can enhance biodiversity on
vertical seawalls." Marine Pollution Bulletin, 161, 111578,




ob. Compare/Contrast.

How do man-made versus natural habitats influence
wildlife?
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What considerations are needed for ecological
enhancement for each habitat?
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Further Study.

What coastal defence or ecological enhancements are
present at your nearest coastline?
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Can you research another coastal management
strategy not included in this workbook?
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Key Terms

Natural
Habitat

Man-
made
Habitat

Micro-
Habitat

Ecological

An environment
developed over time
without  significant
human interference

An environment
created or
significantly altered
by humans

A tiny habitat within
a larger habitat,
suited to specific
species

Improving man-made
structures to make

Enhancement them better for

wildlife

Textured tiles that

ECO"TileS provide habitat for

marine life

Invasive
Species

Nature
Based

Species that are not
native to an area and
can outcompete
native species

Using natural
processes and
habitats for coastal

Solutions protection

Adaptive
Management

Resilience

Biodiversity

Adjusting strategies
based on monitoring
and results

The ability of an
ecosystem to recover
from damage

The variety of
different species in
an area




1. Design it.

Design your own sea defence with enhancements.

4 A

\ .

Describe how your sea defence model works.
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8a. Reflection.

Using your map and model, how does the shape of the
land and sea affect risk?
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Using your map and model, how does the shape of the
land and sea affect management strategies?
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8b. Reflection.

Using your map and model, how does the shape of the
land and sea affect human activity along the coast?
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EXTENDED
LEARNING
OPPORTUNITIES

SITE VISITS



Site Visits: Coastal Defences

Share a photograph or sketch made on site of a
coastal defence that you observed.

4

\

Reflection- Describe the variety of species found
within the coastal defence.
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Site Visits: Coastal Defences
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What were you surprised to

find?

---------------------------------------------------------

ccccccccccccccccccccccccccccccccccccccccccccccccccccccccc

---------------------------------------------------------

Did you know that scientists
studying the Concrete Coast
Project  discovered  something
surprising when they actually

visited the sea walls in person: the
eco-tiles on the north-facing side
of structures had completely
different species living on them
compared to the south-facing side,
even though they were only metres
apartl  This  discovery  took
researchers getting their hands
wet, peering into rock pools at low
tide, and carefully examining each
surface to spot the pattern.



Site Visits: Ecological Enhancement

Share a photograph or sketch made on site of an
ecological enhancment that you observed.

4 D

\

Reflection- Describe the variety of species found
within the ecological enhancement.
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Site Visits: Ecological Enhancement
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What were you surprised to
find?

You can read about coastal
defences in a textbook, but until
you've felt the difference between
smooth concrete and textured eco-
--------------------------------------------------------- Tiles wi-‘-h Your! ownh fingerls‘
watched a crab scuttle into a
groove for shelter, or seen how
waves hit differently depending on
the angle of a groyne, you're only
......................................................... ﬂeﬂing half the story. Real science

appens at the coast, not just in
the classroom!
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National Curriculum Mapping

This Unit is also a part of AQA Unit Award Scheme:
UK coastal habitats

Use any AQA Approved centre to get aunit award certificate for this unit.

If youneed a centre to do this for you, you can email a digital copy of the finished unit worksheets to

education@littlecraftersboxes.co.uk

.

Geography KS4 (Years 10-11):

» Locational knowledge: "Extend their |locational knowledge and deepen their spatial
awareness of the world's countries using maps of the world focusing on... environmental
regions, key physical and human characteristics"

» Place knowledge: "Understand geographical similarities, dif ferences and links between
places through the study of human and physical geography of a region within the UK"

Identify and locate @ o Geographical skills: "Build on their knowledge of globes, maps and atlases, and apply and

stretch of UK develop this knowledge routinely in the classroom and in the field"
coastline using a map s Map skills: "Interpret Ordnance Survey maps in the classroom and the field, including
or digital tool, and using grid references and scale, topographical and other thematic mapping”

1 add key place names  ICT/Computing (if using digital tools):
to your relief map » "Use technology purposefully to create, organise, store, manipulate and retrieve digital
(summary sheet centent"
and/or student » "Select, use and combine a variety of software (including internet services) on a range

of digital devices"
Skills Developed:
* Map reading and interpretation
* Use of digital mapping teols (Google Maps, OS maps enline)
» Spatial awareness and locational knowledge
» Research and information gathering
s Locational knowledge

completed work)

Geography K54 (Years 10-11):

s Geographical skills: "Interpret Ordnance Survey maps in the classrosm and the field,
including using grid references and scale, topagraphical and ether thematic mapping,
and caerial and satellite photegraphs"

» Physical geegraphy: "Understand how human and physical processes interact to
influence, and change landscapes, environments and the climate”

s Cartographic skills: Understanding of contour lines, relief representation, and

Create a 3D or bathymetric (sea depth) mapping
layered map showing Design & Technology KS4_ (Years 1Q-11_]: . _
the land heights » "Develop and communicate design ideas using annotated sketches, detailed plans, 3-D
. i and mathematical modelling"
(cliffs, hills, ‘Select f d alist tools. techni a +and g
lowvlariddyand sea * "Selec :'om and use specialist tocls, fechniques, processes, equipment and machinery
2 D haT precisely
SRR IIT * "Apply computing and use electronics to embed intelligence in produets”
chosen coastline Art & Design (if applicable):
(summary sheet » "Use arange of technigues and media, including painting, sculpture and ether chosen
and/or student area of interest"
completed work) s "Develop ideas through investigations informed by contextual and other sources"

Skills Developed:

3D modelling and construction

Understanding of topography and bathymetry
Scale and proportion

Material selection and manipulation

Visual representation of data



National Curriculum Mapping

This Unit is also a part of AQA Unit Award Scheme:
UK coastal habitats

Use any AQA Approved centre to get aunit award certificate for this unit.

If youneed a centre to do this for you, you can email a digital copy of the finished unit worksheets to

education@littlecraftersboxes.co.uk

-

Show where each of these
species isLabel at least three
major landforms or coastal
features (e.g., headland, bay,
spit, estuary, floodplain) on

your map (summary sheet
and/or  student  completed
work)

found using a model, drawing, or
digital representation (summary
sheet and/or student
completed work)

Research and show on your map
ane area at risk from coastal
erosion or flooding, and explain
why it is at risk (e.g., soft rock,
low-lying land, storms)
(summary sheet and/or student
completed work)

Geography K54 (Years 10-11):

= Physical geography: "Understand, through the use of detailed place-based exemplars at
a variety of scales, the key processes in: physical geegraphy relating fo... geological
timescales and plate tectonics; rocks, weathering and soils; weather and climate,
including the change in climate from the Ice Age to the present: and glaciation,
hydrology and coasts”

* Coasts: Understanding of coastal processes including erosien, transportation,
deposition, and the formation of coastal landforms

= Landforms: "Understand the processes that give rise to key physical and human
geographical features of the world, how these are interdependent and how they bring
about spatial variation and change over time"

Science K54 (Years 10-11):

e Earth and atmosphere: "The composition of the Earth... the rock eycle and the
formation of igneous, sedimentary and metamorphic rocks"

= Working scientifically: "Use appropriate methodology, including ICT, to answer
scientific questions”

Skills Developed:

Identification and classification of landforms

Understanding of coastal processes (erosion, deposition, longshore drift)

Application of geographical terminclogy

Observation and analysis

Geography K54 (Years 10-11):

= Physical geography: "Understand, through the use of detailed place-based exemplars at
a variety of scales, the key processes in physical geography relating to... coasts”

= Human geography: "Understand how human and physical processes interact to influence,
and change landscapes, environments and the climate"”
Natural hazards: Understanding of coastal hazards including erosion and flooding
Risk assessment: "Understand the causes, consequences and responses to physical and
human processes"

Science K54 (Years 10-11);

¢ Earth and atmosphere: Understanding of rack types, weathering, and eresion

e 'Working scientifically: "Evaluate risks beth in practical science and the wider societal
context, including perception of risk"

Skills Developed:

» Risk assessment and analysis

Understanding of geological processes

Research and evidence gathering

Critical thinking and evaluation

Application of knowledge to real-world scenarios



National Curriculum Mapping

This Unit is also a part of AQA Unit Award Scheme:
UK coastal habitats

Use any AQA Approved centre to get aunit award certificate for this unit.

If youneed a centre to do this for you, you cen email a digital copy of the finished unit worksheets to

education@littlecraftersboxes.co.uk
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Mark where a
coastal
management or
enhancement
strategy has been
used or could be
used (e.g., groynes,
managed retreat,
eco-tiles), and
explain how it helps
protect people or
habitats (summary
sheet and/or
student completed
work)

Research and
describe the
differences
between man-made
and natural
habitats, how this
influences wildlife,
and what
considerations are
needed for
ecological
enhancements
(summary sheet
and/or student
completed work)

Geography K54 (Years 10-11):

e Human geography: "Understand how human and physical processes interact to influence,
and change landscapes, environments and the climate”

» Coastal management: Understanding of hard engineering, soft engineering, and managed
refreat strategies

e Sustainability: "Understand how human activity relies on effective functioning of
natural systems"

s Decision-making: "Build on their knowledge of ... the interaction between physical and
human processes... to deepen their understanding of the interaction between these
processes and the environments and societies in which they occur"

Science KS4 (Years 10-11):

s Working scientifically: "Appreciate the power and limitations of science and consider
ethical issues which may arise"

s Ecosystems: Understanding of how human interventions affect ecosystems

Design & Technology KS4 (Vears 10-11):

e "Identify and solve their own design problems and understand how to reformulate
problems given to them"

s "Develop specifications to inform the design of innovative, functional, appealing
products"

Skills Developed:

e Understanding of coastal management strategies

= Evaluation of costs and benefits

= Application of knowledge to real-world problems

s Critical analysis of human interventions

= Understanding of sustainability

Science KS4 (Years 10-11):

= Ecosystems: "The interdependence of organisms in an ecosystem, including food webs
and insect pellinated crops... how organisms affect, and are affected by, their
environment, including the accumulation of toxic materials"
Biodiversity: Understanding of biodiversity, habitat less, and conservation
Working scientifically: "Understand that scientific methods and theories develop as
earlier explanations are modified to take account of new evidence and ideas"

Geography K54 (Years 10-11):

» Physical geography: "Understand, through the use of detailed place-based exemplars at
a variety of scales, the key processes in: physical geography relating to... ecosystems"

* Human impact: "Understand how human and physical processes interact to influence,
and change landscapes, environments and the climate”

* Sustainability: "Are informed about environmental, social and economic issues"

Design & Technolegy K54 (Years 10-11):

s "Understond developments in design and technology, its impact on individuals, society
and the environment, and the responsibilities of designers, engineers and technologists"

Skills Developed:

e Understanding of ecosystems and biodiversity

« Comparison and contrast

e Research and synthesis of information

e Critical evaluation of human impacts

» Understanding of ecological enhancement principles



National Curriculum Mapping

This Unit is also a part of AQA Unit Award Scheme:

UK coastal habitats

Use any AQA Approved centre to get aunit award certificate for this unit.

If youneed a centre to do this for you, you can email a digital copy of the finished unit worksheets to
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Unit Outcome

Design your own
sea defence with
enhancements (eg
a new sea wall
with texture tiles,
built-in holes and
shelter) (summary
sheet and/or
student completed
work)

NC Links

Design & Technology K54 (Years 10-11):

» "Identify and solve their own design problems and understand how to reformulate
problems given to them"

» "Develop specifications to inform the design of innovative, functional, appealing
products that respond fo needs in a variety of situations"

* "Use research and exploration, such as the study of different cultures, to identify and
understand user needs"

+ "Develop and communicate design ideas using annotated sketches, detailed plans, 3-D
and mathematical modelling, oral and digital presentations and computer-based tools"

= "“Consider the use of new and emerging technaologies”

» "Undersfand developments in design and technolegy, its impact on individuals, society
and the environment, and the responsibilities of designers, engineers and technologists"

Geography K54 (Years 10-11):

* Coastal management: Application of knowledge about coastal defences and enhancement
strategies

» Sustainability: Designing solutions that balance human needs and environmental
protection

Science K54 (Years 10-11):

s Working scientifically: "Appreciate the power and limitations of science and consider
ethical issues which may arise"

» Ecosystems: Applying understanding of habitat requirements to design

Art & Design (if applicable):

s "Develop ideas through investigations informed by contextual and other sources,
demonstrating analytical and cultural understanding”

» "Refine ideas through experimenting and selecting appropriate resources, media,
materials, techniques and processes”

Skills Developed:

= Creative problem-solving

» Design thinking and innovation

s Application of scientific and geographical knowledge

» Technical drawing and modelling

= Consideration of multiple constraints (cost, effectiveness, sustainability)

= Evaluation and justification of design choices



National Curriculum Mapping

This Unit is also a part of AQA Unit Award Scheme:
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Use any AQA Approved centre to get aunit award certificate for this unit.
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Unit Outcome NC Links

National Curriculum Links:
Geography K54 (Years 10-11):

» Geographical skills: "Communicate geographical infarmation in a variety of ways,
including through maps, numerical and quantitative skills and writing af length”

= Synthesis: "Build on their knowledge of globes, maps and atlases and apply and develop
this knowledge routinely in the classroom and in the field"

s Analysis: "Understand the causes, consequences and responses to physical and human
processes"

Science K54 (Years 10-11):

» Working scientifically: "Present reasened explanations, including explaining data in
relation to predictions and hypotheses... present observations and other data using
appropriate methods"

s Communication: "Use and derive simple equations and carry out appropriate

Present your map and model and caleulations... undertake basic data analysis including simple statistical techniques"
explain how the shape of the English (Speaking and Listening):
land and sea affects risks, = "Speak confidently and effectively, including through: using Standard English

8 management, and human activity confidently in a range of formal and informal confexts... giving short speeches and
along the coast (summary sheet presentations, expressing their own ideas and keeping o the point"
and/or student completed = "Participate in formal debates and structured discussions, summarising and/or building
work) on what has been said"

Design & Technology K54 (Years 10-11):

= "Analyse the work of past and present professionals and others to develop and broaden
their understanding"

» "Test, evaluate and refine their ideas and products against a specification, taking into
account the views of intended users and other interested groups"

Skills Developed:

Oral presentation and communication

Synthesis of complex information

Explanation and justification

Use of visual aids

Responding to questions

Critical evaluation



ABOUT LCB WORKBOOKS

At LCB Education and Little Crafters Boxes, we're passionate about making learning accessible,
inclusive, and engaging for everyone. Our workbooks are designed by experienced teachers and
standardised by qualified professionals to support learners in school and home education
settings, as well as all kinds of flexible and alternative learning environments.

What Makes Our Workbeooks Different?

¢ Creative & Topic-Based: Each workbook takes a topic-based approach, encouraging
curiosity, creativity, and hands-on learning across subjects.

¢ Mapped to National Curriculum & AQA: All units are clearly mapped to the National
Curriculum and the AQA Unit Award Scheme. Workbooks can be used independently to
complete outcomes, and are suitable as evidence of progress in both home education and
school settings.

¢ Accessible by Design: We use dyslexia-friendly fonts, gentle colour contrasts, and print on
recycled paper—which is both eco-conscious and easier on the eyes than standard white.

¢ Flexible & Inclusive: Activities are structured for easy navigation, with plenty of space for
creativity and reflection. Our content reflects a wide range of experiences and abilities, so
everyone feels represented.

* Eco-Conscious & British Made: Proudly designed and manufactured in the UK, using
sustainable materials and supporting British manufacturing.

* Continuous Improvement: We listen to feedback and regularly update our resources to make
them even more inclusive and effective.

Whether you're learning in school, at home, or anywhere in the world, our mission is to make
high-quality education accessible for all.

What do the Different Levels Mean?

Typical Key Typlcu[ Age

Working below Entry Level 1; highly supported; often used

Pre-Entry EYFS, K31, KS2 4 in SEND/alternative provision

Entry Level 1 K51, Ks2 5-11+ Early primary, emerging skills

Entry Level 2 Ks2 7-12+ Primary, developing basic skills

Entry Level 3 K52,KS3 9-14+ Upper primary/lower secondary, consolidating basics
Functional Skills Level 1~ K53, K54 13-16+ Comparable to GCSE grades 1-3 (D-G)

Functional Skills Level 2 K54, Post-16 15-adult Comrpeedse 1o BCSE gfidng -3 WA LR Eitublet ot pldes

learners and adults

Find out __ www.lcbeducation.co.uk

more: education@littlecraftersboxes.co.uk




