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New legislation has created a vision of a flood-resilient UK. But first we need to fill in a detailed picture of our
drainage assets and flood risk problems. Simon Brightwell, a divisional technical head at geophysical
investigations specialist, Fugro Aperio, looks at some of the tools helping to meet the data collection challenge.

Getting ahead in the data race

The need to collect and report
data en drainage infrastructure
and assets at risk of flooding w0
2 mational register was a key
recommendation of the P
Review.

MNow, this huge data-building
exercise has been taken for-
ward in The Flood and Water
Management Act 2010. Flood
management agencies, local
authorities and operators of
critical mational infrastructure
face huge challenges in tackling
and funding it

MNevertheless,  judicious
investment in geophysical sur-
veys fer informing floed risk
assessment will be vital wo the
success of future improve-
ments. By building a detailed
picture of drainage networks,
flood defences, coastal erosion,
drainage networks, vulnerable
structures, surfice water run-
off and floed mact we

ment, sea wall strengthening,
Previding the broadest view
at the wop of the ‘funnel’, Fugre
uses satellite imagery to mani-
er  movement of flood
defences and other structures.
Further definition is provided
by airborne surveys either from
fixed wing or helicopter plat-
forms. With more than 50 air-
crafe equipped with a wide
range of cameras and sensing
technologies, the company has
completed photographic, map-
ping, Lidar (laser imaging) and
geophysical surveys in flood
prone areas around the world,
Az part of the Envirenment
Agency's Strategic PRegional
Coastal Monitoring Programme
for the Seuth-East, Fugre-BKS is
undertaking annual airborne
photographic surveys of some
900km of coastline. The project
is benefiting from the latest dig-
ital techniques to provide high

can identify priorities, design
soludons that are right firsc
time and make best use of
funds.

The scale of data acquisition
is tough enough, but there are
also deadlines. The Flood and
Water  Management  Act
requires local authorities two
submit risk management strace-

resolution aerial photography
and map-accurate orthophe-
tography that can be overlid
on existing map infermation to
monitor  coastal  changes.
Modern digital aerial cameras
also capture near infrared data
simultaneously. This presents
opportunities to apply the
infrared band imagery for habi-

gies by June 2011. In addi
under the European Union
Floods Directive, they must
complete a preliminary flood
risk assessment by the same
ume.

In anticipation, geoscience
specialists like Fugro have been
honing their substantial global
survey capabilities to provide
flexible, multi-layered data solu-
tions for mapping, monitoring
and assessing flood risk, surface
water hydrology and drainage
netwarks.

Fugros approach to data-
building is based on a 'funnel’
principle, starting with high level
remote sensing techniques cov-
ering whale regions, and cas-
cading down to targeted geo-
physical and geotechnical inves-
tigation on the ground. The
broader view at the wop gives
the chance to idenufy crucial
assets and weaknesses in the
overall flood risk map for uni-
try territories — a county or
substantial tranche of coast line.
Waorking dewn the survey fun-
nel, techniques can be deployed
giving increasingly detalled lay-
ers of information for specific
‘local” sites flagged as priorites
— highway flooding, dike move-

rat and ecolog pRing erte
identify impermeable areas, thus
helping to evaluate urban water
run-off, key infermatien fer sur-
face water management plans
(SWHMP).

Since 2006, Fugre-BKS has
also acquired low level Lidar
data for in excess of 3,500km of
linear flood defences to help
the Ervironment Agency to
assess potential overtopping of
river embankments. The data
assists in the evaluation of the
condition and height of the
embankment and its ability to
defend in the event of flooding.

When airborne Lidar was
first  accepted by the
Environment Agency as a tool
for generating embankment
modelling data, resclution was
in the erder of |15 points per
sq/m. Definition below 10
points could potentially miss a
single thickness wall that may
be acting as a water barrier.
MNow, at the same flying heighe,
resolution in excess of 100
points per sqim is possible —
some & to 7 tmes better -
achieving much greater model-
ling accuracy.

Mew technology will supply
data with a vertical accuracy in

the range of +/- 3.5cm RMSE
{root mean square error), cru-
cial for determining, for exam-
ple, if urban water run-off is
likely to breach shallow struec-

wres such as a  kerb
Traditionally 3D Lidar peine
clouds have been difficult o
interpret. However, the Lidar
data is now acquired using an
integrated RGB colour line
scanner that produces virtual

caolour Lidar peoint clouds to
facilitate interpretation by end
users,

Surveys from the air pro-
vide only part of the picture.
Surveys at ground level, using
greund  penetrating  radar
(GPR), electr ic tech-

assets, or will map moisture
within read pavements er in
unbound materials such as
earth dams and leveas.

A recent pilot drainage sur-
vey by Fugro Aperio for Devon
County Council has highlighted
the value of an integrated sur-
vey approach. The survey was
cammissioned to provide data
to help identfy the cause of
localised flooding on the A377,
to help the councils design
team to  evaluate remedial
options.

Electromagnetic cable loca-
ton (ECL) was used to map the
drainage system and a CCTV
inspection to report on its con-
dition. A GPR survey of the car-
riageway was carried out to
determine pavement construc-
tion and condition, and to map
sub-base moisture. Topographic
data were alse supplied w
enable planners to easily predict
rainwater run-off patterns in
relation to stormwater gully
positions.

At the cutting edge of 3D
mapping is a new 360 degrees,
3D laser scanning system from
Fugre. Vehicle mounted. it trav-
els at traffic speed recording
high resclution photographic
and 30 laser images, invaluable
to the design of surface water
drainage improvements.

The unintended presence of
water within a structure can

ken materials, such as read

niques Or camera Nspecton,
will be needed to fill in the gaps.
These can yield inventory and
condition data for drainage

or seawall foundations, or can
be symptomatic of a problem
such as |eakage or failled drains.
Fugre Aperio has invested con-
siderable effort in rapid scan-
ning. nor-destructive technalo-
gies for mapping variations in
subsurface molsture using a
suite of electromagnetic meth-
ods. These can be towed behind
a survey van and the results can
enable cost-effective targeting
of remedial measures.

The shift in focus under
AMP 5 from new build to repair
and maintenance is likely
prompt demand for geophysical
conditien surveys of existing
assets, with flood risk among
considerations.

Geophysical methods like
ground radar could play a key
role. These reduce the need for
exploratory drilling and excava-
tion in sensitive, water-retaining
or listed structures, or in mult-
functional structures, such as
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coastal rail embankments acting
a3 flood defence walls.

Compared to  intrusive
investigations, geophysical
methods are simpler and quick-
er to establish on site and
require less complicated access
arrangements. They also reduce
the risks associated with exca-
vating unrecorded structures
where buried services may be
present.

The Pitt Review revealed
that a significant propordon of
recorded flood defence struc-
tures are owned by third par-
ties, such as embankments or
walls in private gardens. The
logistics of access to these
assets for inspection may well
be difficult, making remate map-
ping from the air and non-
destructive radar investigations
atractive opuons.

While feeling is unified over
the need to act on the gathering
threat of floods, the agencies,
council tearns and infrastruc-
ture operators tackling the
issues will have disparate data
needs.

Specialists  with  broad,
joined-up resources - integrat-
ing geospatial, geotechnical and
geophysical capability allied to
expertise in flood risk and
water related investigations -
can bring a valuable extra
dimension to the natonal and
loeal data reporting process
that is building mementum.

Firstly, they are better
equipped o undertake the
daunting size of data collection
— something few, if any, agencies
or autherities could tke on in-
house, They also have a holistic
understanding of how data
sought by different project
teams may interconnect, spot-
ting opportunities to save cost,
time and consultancy duplica-
tion by piggybacking surveys to
meet wider needs. A well
planned survey strategy that
thinks cutside boundaries for
synergies with other flood-
interested disciplines will deliv-
er more accurate, meaningful
and cost-effective data, and less
waste.

Ultimately. timely invest-
ment in robust data will inform
the design of effective flood risk
mitigation and help reduce the
crippling cost of repairs, insur-
ance and liability claims that fol-
low floed events.

Alternative

Future investment in flood
defences will require greater
contributions from co i

Envirenment Agency
spending on fload and coastal

ties and businesses,
Environment Agency Chief

Executive Dr Paul Leinster said

recenly..

Speaking at the
DefralEnvironment  Agency
Flood and Coastal Risk

Management conference in
Telford, Dr Leinster said thac
lzcal contributions te the fund-
ing of flood defences will have
ta play a greater role in reduc-
ing the risk of flood and coastal
erosion. His comments echo
calls made by Sir Michael Pitt in
his independent review of the
summer 2007 floods.

risk g is currently
at record levels (£629m for
2010-11). However, other

sources of funding will need te
be found to praotect communi-
ties from increasing risk of
fleading and coastal erosion
including from changes in cli-
mate in future,

Some communities have
already adopted this approach
and, with the assistance of the
Environment  Agency and
Defra, increased levels of pro-
tection against flooding and
coastal erosion. These include:

Herefard (Midlands
region): Asda contributed £2m

as part of the planning condi-
tions for a supermarket in the
tewn, in addition to construct-
ing 440m of flood defence. The
wtal cost of the scheme was
£7.5m and it provides protec-
tion to |96 properties includ-
ing 25 listed buildings.
East  Hanney
region): Volunteers
weeds from a local brook,
increasing the brook's eapacity,
and also constructed a flood

defence bank and footpath. The

(Thames

cleared

Bawdsey (Anglian region):
In 2007 a group of local
landowners and residents
farmed the East Lane Trust to
raise £22m to implement a
coastal protection and flood
defence scheme for a 250m
section of coast. The money
was raised by selling plots of
land in nearby villages. In 2007,
the government granted spe-
cial permission o allow 26
homes to be built on the plots
which were not previously

Agency provided
soil, the hire of two mini-exca-
vators and two dump trucks.
The local authority paid for
coir rolls used ro help stabilise

the new bank.

=i
Erwir

ilable for residential devel-
opment. The money raised was
given to the District Council to
cemmission a sustainable ceast
protection scheme which was
completed in summer 2009,

Dr Paul Leinster said: “The
Environment Agency has been
given £629m by Defra tw
reduce flood and coasal risk
this year, £2lm more dwan last
year.We are on track to reduce
flood risk to 160,000 proper-
ties in England between April
2008 and March 2011 -
exceeding our Government
target for the period by
15,000.

“Whilst continued gov-
ernment investment in man-
aging the risk of flooding is
important, we must now also
look at alternative funding
streams, including increased
contributions from those

who will benefic from future

defence schemes”

Online service
A new service that allows
h hald: 5 “nd h
to monitor rising river levels
during a potential flood has

been launched by the
Environment Agency.
The service at

heep://www.environment-
agency.gov.ukiriverlevels
emables the public to monitor
river and sea levels at over
1.700 locations across England
and Wales. The data will com-
plement personalised phone
and text message alerts frem
the organisation’s free flood
WArning service.



