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Technology is supporting 
the move towards a more 
sustainable future, with 
LiDAR a key tool in the 
technology toolbox

SOCIETY today faces many intractable problems. Three 
interlinked topics are particularly pressing – energy 
transition, ageing infrastructure and climate change – and 

LiDAR plays an important role in addressing each of them.

The development of LiDAR
LiDAR stands for light detection and ranging – a remote sensing 
method that determines distance by measuring the travel time of a 
pulsed laser to and from an object – and has existed for more than 
50 years. With origins in the space sector, LiDAR has progressed 
into an essential geodata tool across land and marine surveys, 
acquired from platforms spanning airborne, terrestrial, mobile 
and subsea. The resulting accurate digital 3D representations of 
objects, both land and marine, are often augmented with other 
remote sensing and in situ technologies. In recent years, many 
LiDAR trends have emerged.

Miniaturisation and proliferation 
Increasingly smaller sensors are deployed on more agile and 
commodity platforms, such as drones or even mobile phones.

Sensor efficiency
Improvements in sensor technology, as well as system parameters, 
flight planning tools and software enable more terrain coverage in 
far shorter time than previously possible.

Autonomous vehicles 
Miniaturised sensors carried on autonomous or remotely controlled 
platforms reduce travel costs and carbon emissions, while also 
safeguarding personnel.

Artificial intelligence
Machine learning enables actionable insights in near real time from 
huge amounts of unstructured 3D point cloud data, which would 
otherwise need to be painstakingly analysed over thousands of 
work hours. And it gets smarter over time.

Cloud-based services
Cloud processing is ideal for data-heavy technologies like LiDAR, 
and big data (for example, covering entire countries) can be 
analysed quickly and at scale. Additionally, historical LiDAR data 
can now be reprocessed to gain new insights into changes over 
time.

Ease of use
End users can interact with LiDAR data through simple and 
intuitive web applications that can provide deep insights and 
integrate with other data sources. 

UAS
In addition, maturing military and cargo unmanned aerial system 
(UAS) technology is enabling longer airborne periods with 
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information about breakdown prevention, 
maintenance and emergency response 
during a disaster management situation.

Ageing infrastructure
Much of the world’s critical infrastructure 
(energy, road, rail and marine) is 
approaching the end of its designed 
lifetime or has already exceeded it. 
For example, some parts of the UK rail 
network are more than 150 years old and 
were not designed for such a long and 
intensive period of use. Looking at bridges 
in the USA, almost 8% are estimated to be 
structurally deficient and therefore unsafe.

Many operators are acting on this issue 
and taking stock of their networks by 
applying a geodata solution – a 3D model 
that provides an accurate, comprehensive 
understanding of the current status as well 
as changes over time. For example, in the 
energy sector, operators use a digital twin 
– a real-time virtual representation – to 
simulate the effects of changes in supply 
and demand, to determine areas of the 
network that need upgrading. 

Australia’s Western Power commissioned 
Fugro to capture, model and analyse its 
entire distribution network (1.25 million 
poles along 61,000km) using aerial LiDAR. 
This enabled the electricity company to 
prevent unnecessary delays, highlight 
major asset defects and identify potentially 
dangerous vegetation. Using objective 
scientific technology, rather than relying 
on field visits and ‘by eye’ evaluations, 
resulted in operational savings of up 
to 40% compared with traditional asset 
management costs, lower carbon emissions 
(no site travel), and minimised health and 
safety risks.

Climate change 
LiDAR has a compelling application 
from a climate change perspective too. 

extended range. It seems likely that drones 
used for civil LiDAR mapping purposes 
will follow suit, provided the business case 
stacks up, of course.

LiDAR mapping advantages
LiDAR has many benefits:

• High-quality, fast and accurate terrain 
mapping, at a point density (up to 100 
points per square metre) that is chosen 
fit for the purpose at hand.

• The most accurate digital 
representation of the near-bare-earth 
surface and hydrology.

• Can be acquired day or night and in 
most weather conditions.

• Highly accurate height of above-
ground features, such as buildings, 
vegetation, roads, bridges.

• Can eliminate traditional field survey 
work.

• Classified LiDAR point clouds – 
where each point is assigned to an 
object type, such as building, water, 
vegetation and so on – can be used for 
a multitude of different analyses.

Of course, the most important aspect is not 
the technology itself but how it is applied 
to resolve problems, including the three 
societal topics mentioned before. 

Energy transition
As the world transitions to cleaner and 
greener energy sources, there is a need to 
understand the real-world location, shape 
and environment of critical energy assets 
by creating an accurate, dynamic and high-
resolution 3D model using technologies 
such as LiDAR. 

The model can then be fine-tuned with 
various insights, such as where and how 
the asset’s local environment is changing 
due to urbanisation or as a result of 
external factors such as flooding, erosion 
or subsidence. This assists predictions 
about future behaviour, and provides vital 

Combined onshore and nearshore LiDAR to create a 3D digital twin in Jamaica.

 Fugro’s SIMMetry 3D-GIS tool, simulating the flood effects of an extreme sea level rise scenario off the coast of Jamaica.

With origins in the space sector, 
LiDAR has progressed into an 
essential geodata tool across 
land and marine surveys.
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Governments around the world are investing in coastal zone 
management, both to gauge the resilience of coastal zones and to 
estimate the damaging effect of rising sea levels, coastal erosion, 
inundation and storm floods.

Rising sea levels are expected to cause significant damage to 
the Caribbean island of Sint Maarten. As part of its emergency 
recovery plan, the government commissioned a comprehensive 
coastal zone mapping solution involving the deployment 
of airborne LiDAR to collect high-resolution topographic 
and bathymetric data. The resultant models have enhanced 
understanding of the island’s hydrological processes and complex 
coastal risks. Recurring geodata programmes that capture entire 
areas with LiDAR, both onshore and nearshore, can help perform 
predictive analysis, guiding the authorities in their work to 
improve the island’s climate resilience. 

Climate change is also expected to produce increased rainfall 
in Europe during the next 20 years, which will boost vegetation 
growth. This could be problematic for the UK electricity network, 
where 50% of the infrastructure is above ground, compared to e.g. 
only 5% in the Netherlands. 

With imagery-based techniques, vegetation often obscures the 
rail infrastructure. However, the beauty of LiDAR is that it can 
penetrate through foliage. Its laser signal has a fairly big beam size 
that bounces back many times, providing multiple returns; the top 
of the canopy, some intermediate points through the canopy and 
infrastructure, to the ground itself. 

As LiDAR data becomes more common, the need for non-GIS 
users to quickly and easily access these huge amounts of data is 
critical. Geodata analysis using GIS tools expands the use of the 
collected data, provides digital access from a desktop to the hard-
to-reach areas, and assists with more informed and faster decisions 
based on better data to help safeguard life, our community, and 
our natural environment.

Conclusion
The world we live in is changing rapidly, driven by factors 
including population growth, technological developments and 
climate change. LiDAR technology is also continuously evolving 
and remains an essential item in the ever-expanding toolbox 
available to engineers, scientists and decision-makers wishing to 
unlock geodata insights to resolve some of the world’s biggest 
challenges. 
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Call us on 01483 797111 to learn more.
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