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A Case Study at Happisburgh, Norfolk, UK
Coastal Surveying Techniques

This article describes work by the British Geological Survey (BGS) who are using terrestrial laser systems and

other surveying techniques to improve our understanding of coastal erosion in different geological environments.
These include chalk cliffs in Kent and Sussex, steep Jurassic cliffs in Yorkshire and Dorset and ‘soft’ cliffs in Kent,

Norfolk and Yorkshire.
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hngland has some aof the fastest retreating
coastlines in Europe, the South coast and East
coast being particularly susceptible to erosion
due to the relatively weak nature of the cliff
material. Although these processes have
affected the coast for millennia, the conse-
quences of erosion are most visible when it
affects coastal communities, destroying
homes, raads and infrastructure.
Understanding the processes behind coastal
erosion, how humans have affected natural
systems and how climate change may further
change the pattern of erosion is vital if we
are to plan occupancy in such a changeable
enyirenment,

Surveying Coastal Recession

Coastal recession in the UK is typically moni-
tored using sequential aerial photographs or
by field measuremants in reference to specif-
ic fized points or marker posts. Many practi-
tioners use this information, usually present-
ed in the form of an annual rate of recession
to guide policy on shoreline management or
defence policies. Howewver, such information
only provides a part of the story about coastal
erasion, and is of limited value in long term
or wide-area planning. In order to plan, on a
regional or national scale, it is necessary to
understand:

Mechanisms of erosion — whether erasion in

an area is caused primarily by simple marine
erasion, or whether there are other processes
such as landsliding or gulleying that signifi-
cantly affect cliff recession.

Changes over time — whether the ‘average'
rate of erpsion actually describes the pattern
of erosion or whether change happens in
large ‘episodes’ or in cycles.

Structure within the cliff — whether there are
processes within the cliff, such as landslides,
drainage patterns, or changing geology that
are significant controls of cliff recession.

BG5S uses photogrammetry/remote sensing
methods combined with GPS and site survey-
ing techniques in order to survey coastal
recession. Remote sensing information and
planimetric photogrammetry provide relative-
Iy rapid and repeatable methods of measur-
ing coastal erosion, but are limited to mea-
surements in the vertical plane, often missing
detail about erosion mechanism. Oblique pho-
togrammetry can be used but capturing the
necessary photographs and making measure-
ments from them is costly and complex
Detailed measurements can be made using
conventional surveying equipment such as
GPS and total stations, However these meth-
ods can only collect limited amounts of infor-
mation and are severely limited by the
amount of time it takes to carry out and pro-
cess the surveys. There is also the very con-
sideration that these technigues require an
operative to be within close proximity to the
cliff, which clearly carries significant health
and safety implications.

LiDAR Technigues and Strategic
Research Approach

Terrestrial LIDAR (Light Distance And Ranging),
commonly known as terrestrial laser tech-
nigques offer a relatively cheap and effective
method of surveying that surmounts mast of
the limitations of these other techniques. The
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