New technologies for river and
floodplain monitoring

Recent reviews to assess
the evidence base of the
ecology and benefits of river
and floodplain restoration
schemes have identified
the limited amount of
comparative pre- and postscheme environmental
data as a limiting factor.
Measuring the benefits and
effects of river restoration
requires the collection of
targeted environmental
data which can be both
time-consuming and costly.
However, new technologies
such as Unmanned Aerial
Vehicles (UAVs), coupled with
emerging software packages
that are being developed
to support and manipulate
the data collected by them,
is providing new ways of
looking at different landscape
features, including rivers.
As part of its Technical Excellence Programme, Atkins
has been collaborating with two other organisations,
the Evenlode Catchment Partnership and Cotswold
Seeds, to investigate how UAVs might provide rapid
assessment, integrated, low cost monitoring solutions
to both assess and promote river restoration schemes.

The Evenlode Catchment Partnership (ECP) is a
coalition of local organisations and individuals that
was seed funded by Defra under the umbrella of the
Rivers Trusts movement. Hosted by Wild Oxfordshire,
a local conservation charity, the ECP promotes and
delivers environmental enhancement projects within
the catchment.
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As part of this collaborative project,
a UAV has been deployed to capture
aerial imagery and data for a
600m stretch of the River Evenlode
where the ECP is delivering a river
restoration scheme for the local
landowner. A single multi-level UAV
flight has captured a range of plan
view and oblique aerial imagery.
This has been processed in specialist
image analysis software packages
to assess the types of data that can
be collected and their relevance
to baseline and detailed scheme
monitoring. The current survey
captured the river reach on the 5th
August 2016, before the scheme
was constructed. A second survey
next year will survey the area again
to provide pre and post-scheme
benchmarks and consider data
processing to quantify scheme
benefits. So far, the UAV data have
been used to:

• Develop a detailed sub-metre
Digital Elevation Model of
the river and its floodplain
(Figure 2) that can be used to
calculate the floodplain volumes
and river channel capacities at
the time of survey that are an
important consideration for flood
risk assessment;

• Produce a high quality aerial
photo mosaic for the whole
area of interest (see extent in
Figure 1);

• Identify hydrological features
such as runoff flow pathways,
between fields and river, and
springlines;

• Establish land cover across
the survey area calculated
from a semi-automated
image classification;
• Provide river corridor botanical
mapping to community level
(from the high resolution data it
was found that individual plants
were visible and/or identifiable
for certain riverine species)
(Figure 2). For example, stands
of non-native species such as
Himalayan Balsam would be
identifiable if present;

Assess the presence of instream habitats and in stream
conditions (e.g. fluvial erosional
and depositional landforms); and
• Produce virtual reality 3D
representations and videos of
the reach for use in educational/
knowledge transfer activities.
A further phase of development
will consider some of the
visualisation to support promotion.
Some video outputs can be
found here: www.youtube.com/
watch?v=h57T0nByJgw (3D virtual
model) and www.youtube.com/
watch?v=3IxdCDsKwHA
(actual video) with a paper being
developed later next year.
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