
 

The UK's first climate refugees: Why more
defenses may not save this village from rising
sea levels
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The impact of rising sea levels on our coastlines can be profound. A
natural shoreline can respond to sea level rise and coastal erosion,
provided the rise isn't too rapid.
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Given enough time, flora and fauna may have a chance to adapt. But a 
coastal area which has been heavily developed will respond differently,
sometimes with catastrophic impacts on both people and nature.

Fairbourne is a small village on the west coast of Wales and is the first
place in the UK to have been assigned the long-term policy of "no active
intervention" regarding its coastal defenses. That is when a decision is
made not to invest in providing or maintaining sea defenses.

This has led to Fairbourne's inhabitants being described as "the UK's
first climate change refugees" by news media.

In the UK, regional shoreline management plans (SMPs) are developed
for managing coastlines from flood and erosion risk. SMPs consider the
potential risks and select from a range of options, consisting of building
new sea defenses, through to the aforementioned "no active
intervention."

In Fairbourne's case, the SMP suggests it will neither be safe nor
sustainable to remain in the village by around 2054. The intention is for
the authorities to monitor and maintain the existing coastal defenses in
the short and medium term.

Ultimately, the village may be decommissioned, although details are
scant on what that means. It remains a contentious issue and the 
community continues to fight for increased support from government
organizations.

At the turn of the 20th century, Fairbourne was just a cluster of houses
on the Gwynedd coast at the mouth of the Mawddach estuary. Over the
past 100 years, the village has expanded to around 460 properties. It has
around 700 inhabitants and is popular with tourists.
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Fairbourne is built on a low-lying floodplain. The village lies between
cliffs and a natural gravel barrier which houses a sea wall, and is at risk
from both coastal and river flooding. As the sea level around the Welsh
coast rises, the village is at increased risk from coastal flooding.

Sea level rise drivers

There are two main factors which drive global mean sea level rise, both
related to climate change. First, the addition of freshwater to our oceans
from melting glaciers and ice sheets. And second, the expansion of
ocean water as it warms up, which is a consequence of higher
atmospheric temperatures.

The global mean sea level rose higher in the 20th century than in any
other century during the last 3,000 years. The rate of global mean sea
level rise in 2021 was the highest ever recorded. Uncertainty remains in
the projections of future sea level rise but the latest estimate is that a
global rise of up to approximately 1 meter by 2100 is possible.
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The gravel barrier between Fairbourne and the sea is dotted with second world
war concrete defence blocks. Credit: Mike Searle/Geograph, CC BY-SA

The response of a natural gravel barrier coastline to sea level rise is
mainly controlled by the amount of nearby sediment and the rate at
which the sea level is rising along that section of coast.

Where there is available mobile sediment, a barrier will move towards
the land under rising sea levels. This process is called "roll-over," as
sediments are pushed up and over the crest of the barrier towards the
land.

However, if the barrier is prevented from moving or if the sea level rises
rapidly, more significant structural changes can happen. First, the barrier
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tends to get steeper, which then promotes more energetic wave breaking.

In time, the barrier crest becomes vulnerable which can lead to it being
breached. In the case of Fairbourne, which is behind such a barrier, a
breach could result in the village being flooded.

Second, the barrier needs time to adapt to changes in sea level. When the
level of the sea rises rapidly, the barrier cannot evolve quickly enough to
keep up.

In Fairbourne, these factors combine to increase the flood risk to the
community. The sediment supply to the gravel barrier is limited. To
compound the issue, as the sea level rises, the water becomes deeper
which leads to less available wave energy for pushing sediments onshore.

The potential for Fairbourne's seaward barrier to shift towards the land
is limited by the lack of space. The barrier is somewhat trapped between
the hard rock of the cliffs and the nearby Afon Mawddach.

What's more, the existing seawall fixes the crest of the barrier in place
and therefore increases its vulnerability. Meanwhile, the sea level
continues to rise.

Adaptation

Physical and environmental factors aside, sea level rise is a complicated
socio-economic issue. Regardless of the financial cost, building coastal
defenses is not always the best method of adaptation.

The UK's SMPs provide a strategic approach to coastal management and
defense. However, retreating from the coastline, disbanding
communities, abandoning homes and decommissioning villages such as
Fairbourne really is the ultimate form of adaptation and so requires
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careful consideration.

Given around 10% of the world's population live in coastal areas fewer
than 10 meters above sea level, this is a topic we're likely to be
discussing a lot more in years to come.

This article is republished from The Conversation under a Creative
Commons license. Read the original article.
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