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•	 Hold a meeting to discuss and document how 
this beach used to look in the past, try and 
encourage the community elders to come to this 
meeting

•	 Place the final version of the sketch map in a 
position where everyone can see it

•	 Take pictures of the beach

•	 Ask everyone to contribute their memories about 
how the beach used to be in the past

•	 Record the observations and try and make a time 
line of the beach 

•	 Satelite pics are easily accessible why not try to 
get one 

Sample time line

Before 1980 	 There used to be a seawall made of coral at the back of the beach

1980s	 2 houses behind this beach were washed away, families moved to another  
	 location.      

1990 	 Beach was wide enough for 2 trucks to drive side by side along the beach

1996	 Harbour was built and sand from this beach was used in the construction.  
	 Many bags and truck loads of sand removed

1997	 Many palm trees were undermined and fell into the sea

2001	 Island Committee requested help with the erosion from the government

2005	 Sand removal from the beach continues after the tsunami	   

Discuss the time line:
•	 What does it show about the pattern of erosion?

•	 Did the erosion get worse when the harbour was built, was this due to the sand being taken from the 
beach, and/or the solid jetty interfering with the natural movement of sand?

•	 Will the beach get wider if the sand mining is stopped?

•	 Where can people get sand from safely?

Needs: 
• 	 meeting room, flipchart paper and markers

Output: 
• 	 time line of the beach history, 

• 	 group furthers their own understanding about how the beach has changed over time

 �

15 minutes 

beachwatch

1–1.5 hoursDeveloping the history 
of the beach 4



fact sheets – introduction

Beaches are areas of continuous change  
where the natural forces of wind and  

water interact with the land
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The fact sheets on beach management have been compiled to provide information to the facilitators and 
the participants and community members to work together to critically evaluate the problems and conflicts 
facing their beach environments and to develop approaches to address these issues. The fact sheets provide 
information on what is beach erosion with visual pictures of beaches in the Maldives and practical examples 
of how to manage the beaches. 

The fact sheets can also be used by teachers in primary schools using an interdisciplinary approach. 
Environmental education is a process aimed at creating among communities, an awareness and concern 
about the environments they live in. Environmental education also aims at equipping the communities 
with knowledge, skills and attitudes towards finding solutions to current problems and to prevent new and 
emerging environmental problems in the community. The fact sheets are practical in nature and can be used 
as first hand experience with students and the community to practically test out some of the ideas and see the 
end results.   

1.	 What is beach erosion?

2.	 Building a safe distance from the beach.

3.	 Building a sea wall.

4.	 Building a sloping sea wall.

5.	 Building groynes.

6.	 Building an offshore breakwater.

7.	 Nourishing the beach with sand.



FACT SHEETS
coping with beach erosion

Steep slope

Normal high tide

Normal high tide

Fallen house

Pre-storm profile

New beach position

Gentle slope

Beach

•	 Beaches are areas of continuous change where the natural forces of wind and water interact with the 
land.

•	 These changes have been taking place for millennia and are the result of both natural forces and 
human activities.

•	 Natural forces include wind, waves, currents, tides, and also extreme events such as storms and 
tsunamis.

•	 Human activities that influence the beach include sand and coral stone mining, trampling on coral 
reefs, building harbours and jetties and dredging and reclamations.

•	 Beach erosion takes place when the beach and the land behind the beach is worn away by the action 
of the waves and a new coastline is established further inland.

WHAT IS BEACH EROSION ? 1
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•	 Sometimes one side of an island is eroded, while sand is 
deposited on another side of the island

•	 Beaches also change as a result of the different 
monsoons.  During the Southwest Monsoon the waves 
come from the west and southwest and sand is moved 
so that in many cases it builds up on the eastern side of 
the islands. During the Northeast Monsoon the reverse 
happens, with the waves and currents coming from the 
northeast and sand often builds up on the western side 
of the island.

Beach erosion at HA Dhidhdhoo
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FACT SHEETS
coping with beach erosion

•	 A healthy beach is the best form of sea defence – it absorbs wave energy and it reforms naturally 
after a storm.   Leaving the beach sufficient space to move naturally, to change its size and shape, is 
important in maintaining beach health.

•	 Ensuring new buildings are a ‘safe’ distance from the dynamic beach zone, helps conserve the beach 
and the buildings.

•	 Ensuring there is as wide a band of vegetation as possible between buildings and the sea is the best 
way, the cheapest way and the most long lasting way of coping with beach erosion.

•	 Relocating buildings in danger of falling in the sea to new locations further inland may be an effective 
way to cope with beach erosion.

Leaving a wide band of vegetation between buildings and the beach, as seen here at Kuda Bandos, is an effective way of 
coping with beach erosion. 

building a safe distance from the beach2
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Beach profile after storm

Beach profile after storm

Beach profile before storm

Buildings close to the beach are vulnerable to erosion

Buildings at a ‘safe’ distance from the beach 
are less vulnerable to erosion

Beach profile before storm

Beach profile after storm

Beach profile after storm

Beach profile before storm

Buildings close to the beach are vulnerable to erosion

Buildings at a ‘safe’ distance from the beach 
are less vulnerable to erosion

Beach profile before storm
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FACT SHEETS
coping with beach erosion

Backfill

Seawall

Sheet piles

Original ground surface

Beach

Foundation piles

3 building a Seawall

Partially collapsed seawall at Faafu Nilandhoo

•	 Seawalls are massive structures made of steel, rock or concrete. They are designed to protect land 
and buildings from the impact of waves. They need to have strong foundations to stand up to the 
scouring and undercutting action that takes place when waves break against them.

•	 In the Maldives, and elsewhere, seawalls are often built with a vertical seaward face. When a wave hits 
the wall, sometimes it is reflected back into the next wave and this causes even more turbulence.

•	 Seawalls in the Maldives are usually built with coral stones, cement, cement bags or gabions (wire 
baskets filled with stones – the wire mesh is coated with plastic to prevent rusting). Such seawalls cost 
between 2,000 and 4,000 RF per foot of wall.
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Seawall

Beach width

Seawall constructed
at back of the beach

As the shoreline retreats
the beach disappears

Beach loss

Coral stone seawall at B. Eydhafushi        	 Gabions in a seawall at North Ari Gangehi

•	 Seawalls do not neccessarily promote sand 
build-up, they merely strengthen the edge of 
the land and hold it in place for a few years.  
Over time, the beach in front of the seawall or 
revetment may disappear.

•	 Malé was protected with a seawall made of 
dolos (interlocking concrete forms) in 1992 and 
at a cost of US$ 48 million (580 million RF).

•	 Where the seawall ends, the waves often scour 
behind the wall, and it is necessary to build 
side-return walls to prevent this outflanking.

Return
walls

Return
walls

Return walls at the ends of a seawall
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FACT SHEETS
BUILDING A SLOPING SEAWALL (REVETMENT) 

High water level

Graded layers

Filter cloth

Toe reinforcement

•	 A sloping seawall, or revetment, consists of large armour stones (or cement bags) placed against a 
sloping face.  The rough texture of the wall and the fact that it is sloping means that as the wave 
breaks against it, the water runs up the slope and the energy is absorbed by the structure.

•	 The armour units need to be large and heavy so they cannot be moved by the waves.

•	 The more gentle the slope of the revetment, the more stable the structure. 

•	 A filter layer (either gunny bags or small-sized 
gravel) needs to placed against the slope to 
promote drainage of the water and prevent the 
land being eroded by water.

•	 Revetments do not promote sand build-up, they 
merely strengthen the edge of the land and 
hold it in place for a few years.  Over time, the 
beach in front of the revetment will disappear.

•	 Where the revetment ends, the waves may 
scour behind the revetment, and it is necessary 
to build side-return walls to prevent this 
outflanking or lay geotextile material beneath.

Revetment in Praslin, SeychellesReturn walls at the ends 
of the revetment

Return
walls

Return
walls

4
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BUILDING GROYNES5
FACT SHEETS

updrift

Longshore transport

Former shoreline

downdrift

•	 Sand is moved along the beach when the 
waves approach the beach at an angle. 
Groynes are designed to trap this sand that 
is moving along the beach and hold it in one 
place.

•	 Groynes are low walls that extend into the 
water and are constructed perpendicular to the 
shoreline

•	 Groynes are usually made of rock and concrete.

•	 Average cost of groynes in the Maldives is 
between 1,500 and 2,000 RF per foot length of 
groyne

•	U sually sand builds up on one side of the 
groyne, as seen in the drawing above, and the 
photo here, but sand is eroded on the other side 
of the groyne.

•	 In the Maldives sand moves along the beach in one direction during the Southwest Monsoon and in 
the opposite direction during the Northeast Monsoon.  Because of these seasonal changes and the 
size and shape of many of the islands in the Maldives, groynes have limited success in promoting 
beach build-up.

 Groyne in Alimathaa, V. Atoll
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FACT SHEETS
coping with beach erosion

Plan view of breakwater

BUILDING AN OFFSHORE BREAKWATER6

BREAKWATER

lagoon

land

Shoreline

Breakwater

Approaching
wave crests

Downdrift
erosion

resulting shoreline
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•	 Offshore breakwaters are walls built out in the sea, and are usually parallel to the shoreline.

•	 They are designed to intercept the energy of the approaching waves, thereby sheltering the 
shoreline on their landward side.

•	 Often sand builds up along the sheltered shoreline when the length of the breakwater is 
longer than the distance between shore and the breakwater.

•	 Breakwaters are usually made of very large boulders or interlocking concrete shapes since 
they need to be very strong structures to withstand the breaking waves.

•	 Breakwaters may emerge above the sea surface, as seen in the photo, or they may be 
submerged in high tide.

•	 Offshore breakwaters are expensive, between 4,000 and 8,000 RF per foot length of 
breakwater.

Breakwater at Halaveli, North Ari Atoll
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FACT SHEETS
coping with beach erosion

NOURISHING THE BEACH WITH SAND7

BEFORE

Fill

Original ground line

AFTER

40 meters depth

dredge floating pipeline

existing beach settling pond

land

sand retrieved from off-shore
(slurry, 70% water, 30% sediment)

sea

15 meters depth
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•	 Beach nourishment consists of adding large volumes of sand to the beach.

•	 In the Maldives, the sand is usually pumped from the bottom of the lagoon by a suction dredge.   
The resulting sand and water (slurry) mixture is then pumped via a floating pipeline onto the beach.

•	 Beach nourishment should not be viewed as a ‘once only’ operation, since periodic renourishment 
will be required at intervals of between two and eight years, depending on the dynamics of a 
particular beach.

•	 During nourishment, it is necessary to place about 50% more sand than is actually needed, since 
much of the sand will be lost over time as the waves recreate a natural slope.

•	 Dredging causes a great deal of turbidity and siltation and this can damage coral reefs and seagrass 
beds, so it is necessary to take special measures such as using silt curtains to protect these important 
ecosystems, and creating settling ponds on the beach so as to prevent the sediment reaching the sea. 

•	 Beach nourishment costs between 40 and 60 RF per cubic yard of sand, on top of which there may 
be mobilization costs to get the dredge to the site.

Beach nourishment at Velidhoo, North Ari Atoll
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Kaafu Atoll (Malé Atoll)
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The fisherman
needs to know the sea 

 to catch the fish
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