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Indicative Floodplain Maps for England and Wales

D. G. Pettifer - Director, JBA, Consulting Engineers & Scientists, UK

Abstract
Indicative floodplain maps were completed in 1999 for every watercourse with a catchment area greater than 0.5km2

in England and Wales.  The maps are primarily used as a planning tool for development control and were produced
in a time scale of eight months.  The background, methodology and logistics of providing these maps are presented
in this paper.

Introduction
In April 1998, the Midlands area of England experienced the worst river flooding in living memory.  Several
thousand homes, industrial and commercial buildings were affected.  Five people lost their lives.

An independent review, commissioned by the Environment Agency of England & Wales (Bye et al., 1998),
subsequently indicated that the Agency had performed reasonably well during the floods, however the
floods highlighted shortcomings in the Agency’s knowledge of flood extents for extreme events.  For
instance the ‘known’ floodplain map for one midland town, Leamington Spa, prior to 1998, showed that
nine properties were at risk from flooding.  In April 1998 over four hundred properties actually flooded.

Following the publication of the independent review, the Environment Minister, Eliot Morley, in his
parliamentary statement of 20 October 1998, identified the need to achieve a “seamless and integrated
service of flood forecasting, warning and response” by April 2000.  A number of specific targets were
highlighted for the Environment Agency including by September 1999, publishing revised flood risk maps
for England and Wales.

Definition
The following definitions of ‘indicative’ are from the Oxford English Dictionary –

Suggestive, Giving Indications, Implying.

Use of Indicative Floodplain Maps
Indicative floodplain maps are used by Local Authorities to plan future development and to restrict such
development in areas at risk from flooding.  Local Development Plans are published by Planning
Authorities showing permitted development areas and the restraints to development such as flood risk
areas.

The Indicative Floodplain Maps allow the Planning Authorities to make decisions on individual planning
applications.  Proposals found to be within the Indicative Floodplain areas can be referred to the
Environment Agency for further details.

The Environment Agency uses indicative floodplain maps to give advice to developers and planners
concerning possible flood risks. In most cases if the developer wishes to pursue the proposal further they
are required to undertake hydrological and hydraulic assessments to show the flood risk in more detail.  In
most cases this involves hydraulic modelling and mapping of the 100-year flood outline.  This can be
incorporated into future updates of the indicative floodplain maps.

Methodology
Given the 8-month time scale to produce and distribute the Indicative Floodplain maps, it was decided that
the flood outlines should be based upon information that existed at the time, rather than produce new
data.  It was subsequently decided that the flood outlines would be based on the following: -
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•  100-year fluvial flood outlines produced from hydraulic models

•  200-year tidal flood outlines from a previous study

•  Historic outlines

•  Flood Extent Outlines produced from digital terrain modelling (IH 130)

The plotted floodplain extent was determined from one of these datasets after consultation with engineers
with knowledge of the local catchment.

100-year Modelled Outlines
The indicative standard of protection from fluvial river flooding, for urban areas, in England and Wales is
the 100-year return period flood. As such if existing modelled 100-year outlines were available for a
particular watercourse and details of larger historic events not available, this was taken, in the first
instance, as the indicative floodplain.

The outlines obtained from model studies were available, in most cases digitally, as they had already
been put into MapInfo file format, by the Environment Agency.

In 1995 the National Rivers Authority, (predecessor to the Environment Agency), approved a 5 year
floodplain data collection programme in the sum of £22.2m.  As a result, the eight Regions of the
Environment Agency in England and Wales, have been commissioning hydrological and hydraulic model
studies to produce 100-year extent floodplain maps, mainly on designated ‘main river’, for which the
Agency has powers to undertake works.

Given the length of main river and coasts in England and Wales (34,000km) and the cost and time
required to construct and calibrate hydrological and hydraulic models, the percentage of 100-year
modelled outlines available for the indicative floodplain maps was low.

Hydraulic models, developed for floodplain mapping in the UK, have been based on either steady state
backwater models, such as HEC-RAS, developed by the US Corp of Engineers, or hydrodynamic models,
such as ISIS, developed by a joint venture of HR Wallingford Ltd UK and Halcrow Group UK or MIKE11,
developed by the Danish Hydraulic Institute.  The models are calibrated to recorded historic levels and
flows, where these are available.

Hydrological models developed for floodplain mapping have been based mainly on the Flood Studies
Report (FSR, 1975).  From January 2000, it is likely that the Flood Estimation Handbook (FEH, 1999),
recently developed by the Institute of Hydrology, will be adopted. In urban areas WALLRUS and
HydroWorks are used to provide inflows to the above river models.

Historic Outlines
In the UK, depending upon location, there are several key dates in history when large floods have
occurred.

A historic review can be undertaken whereby past flooding information is obtained from libraries, County
Records Offices, Newspaper records and Mill records.  In some urban areas it is possible to identify flood
levels going back two hundred years or more.  Whilst such reviews can produce good estimates of the
return periods of floods, at a single reference location, they are unlikely to produce comprehensive flood
outlines.

Historic flood outlines are available in many areas throughout the UK, for the last 50 years of record, or in
other words, for floods that have occurred in living memory.   Many of these historic floods have been
assigned a return period.  Where this was 100-years or higher, the historic outline was taken as the
indicative floodplain.
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IH 130 DATA
In October 1996, the Institute of Hydrology (IH), published a report entitled ‘Flood risk map for England
and Wales’ (IH Report No.130, 1996).

The report presented the methodology and results of a study, commissioned by the Ministry of Agriculture
Fisheries and Food, to produce maps for England and Wales, showing an estimate of the areas that
would be inundated by floods of the 100-year return period level, from non-tidal rivers, in the absence of
flood defences.

The maps produced from the study were based on the following: -

•  Institute of Hydrology Digital Terrain Model (IHDTM)

•  A method of estimating flood depths directly from catchment characteristics

•  A digital river centreline network (based on Ordnance Survey 1:50,000 maps)

•  Digital spatial datasets that allowed catchment characteristics to be computed automatically to any
point on the river network

•  National digital datasets of urban areas

The analysis was based on a 50m square grid, which is the horizontal resolution of the IHDTM. The 100-
year flood depth was produced for every catchment larger than 10km2.

Whilst showing flood risk maps with 50m spatial resolution in this way may not appear to be realistic to
many people, it does focus the mind that the maps are indicative only and more detailed assessments are
required for specific sites.

Indicative floodplain maps are not necessarily an accurate representation of the floodplain, they are meant
to provide a first order indication of where the floodplain might be.  More detailed assessment should be
undertaken on specific sites and river reaches by further hydraulic modelling and accurate ground survey.
Figure 1 below shows a floodplain map produced from the IH130 method.

Figure 1:  Indicative Floodplain Map from IH130 (DGM data)
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Production and Presentation of the Floodplain Maps

Commission and Timescale
In December 1998, Consultants Jeremy Benn Associates (JBA), in conjunction with PB Kennedy &
Donkin, were commissioned, by the Environment Agency, to produce the indicative floodplain maps for
the whole of England and Wales.

The maps were completed in July 1999, three months ahead of target.  This was achieved by planning,
co-operation and innovative techniques of data handling, validation, and checking.

Paper Maps
The indicative floodplain maps were  delivered, to every one of the Local Authorities and Environment
Agency Regions in England and Wales.

One copy of the maps was produced in paper format at a scale of 1:10,000. This required a total of 30,000
maps to be plotted, including drafts and final copies.

To complete the map production on time the plotting required 8No. colour plotters working twenty four
hours a day for three months.

Digital Data
A large percentage of the time required to produce the indicative floodplain maps was spent on the
collection, storage, editing and manipulation of the digital data.

In house programs were written to speed up this process and a ‘production line’ system evolved out of the
necessity to produce the maps to the tight time scale specified by the Environment Agency.

The existing digital data was collected from the Environment Agency in a variety of formats (MapInfo,
ArcView, DXF, TIFF, Microstation).  In addition some of the information was only supplied in paper format.

Data editing and file format conversion was undertaken in MapInfo.  Sophisticated MapInfo Map Basic
routines were written to speed up all processes.

The final file format provided was ArcView 3.0a.

Viewing and Map Reproduction from CD-ROM
To allow browsing of the maps and further copies of the indicative floodplain maps to be made quickly and
cheaply, it was decided to supply each Local Authority and Environment Agency Region with a copy of the
indicative floodplain maps on CD-ROM.

The capacity of CD-ROMS used (650MB), allowed indicative floodplain maps to be given to each
Authority containing all the relevant maps for that Authority.

The maps supplied on each CR-ROM are based on raster 1:10,000 Ordnance Survey plans in TIFF
compression format.  The indicative flood outlines are overlaid on these maps.

A map browser was designed by JBA and programmed and developed by ESRI(UK).  The browser, based
on ArcView, is known as “Flood Explorer” and has been supplied on the CD-ROM.

Search facilities are provided with Flood Explorer, to enable the user to locate the required map by either
entering a town or city name or by entering the Ordnance Survey 1:10,000 map reference (e.g. SU54NE)
or the national grid reference (NGR).

Plans can be viewed at any scale and the facility to pan and re-scale is provided. Flood Explorer is unique
to the 1999 Indicative Floodplain project and as such represents a unique application for viewing and
plotting floodplain maps.
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Printing maps from the CD-ROM is possible in A3 and A1 size prints.  Printing of parts of maps is
restricted. The reason for this is to prevent small portions of the maps being printed and sent out, without
the qualifying text attached to each map.

As the indicative floodplain maps were based on a mixture of modelled outlines, historic outlines and
IH130 outlines, a certain amount of ‘blending’ was necessary, between the various outlines.  The
smoother outlines of the modelled and historic events had to be joined to the squarer edges of the IH130
outlines.

Figure 2 below shows a tidal outline and a fluvial outline greater than the tidal outline, shown by IH130
50m grid squares.  Also on the tributary, the fluvial floodplain is shown as a smoother line as it has been
digitised from a hydraulic model study.

Figure 2:  Sample Indicative Floodplain Map shown in Flood Explorer

Good project management and quality control systems were important for this project and the co-
operation of all Regions and Areas of the Environment Agency was essential as shown in Figure 3

Use Of The Internet
The Internet was used to disseminate information about and provide a ‘helpline’ for the Indicative
Floodplain Maps.



WaPUG Autumn Meeting 2000 Paper 8

Page 6 of 8

Figure 3:  The overall process of producing the 1999 Indicative Floodplain maps.
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Conclusions
The 1999 Indicative Floodplain Maps for England and Wales are a combination of historic flood outlines,
hydraulic modelled 100-year flood outlines, 200-year modelled tidal flood outlines and IH130 flood
outlines.

Maps as shown in Figure 4 below represent a major improvement in the floodplain mapping coverage.
For the first time smaller watercourses as well as the larger watercourses have been mapped for the
whole of England and Wales.

The maps at best give an accurate outline for the 100-year fluvial flood and 200-year tidal flood extents
and at worst give a first order indication of where flooding from a particular watercourse may affect.

It is important that the Indicative Floodplain Maps are updated to reflect the latest information available.
The first update is currently underway to produce the Indicative Floodplain Maps 2000.  Updates will be
downloadable from the JBA web site, by existing users, in the coming months.

Figure 4:  1999 Indicative Floodplain Maps
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Discussion
Question  Andrew Taylor Halcrow

Do you have any views on the accuracy of LIDAR data.

Answer

The EA view is it is +/- 150 mm, we have seen errors up to 1000 mm, but the accuracy is really down to
ground control. You need the ground control to provide the accuracy.
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