
Christopher Bryant   | Nuala Brothers   | James Preston  | Ellie Homewood

Loddon Catchment Consultancy                                                                                                 
School of Archaeology, Geography and Environmental Science

Has urbanisation increased the flood 

risk in the Loddon Catchment?

Introduction
Sustainable methods of managing flood risks is to focus
on improved land use planning on a river catchment. Building
projects on permeable soils or areas with a low standard
percentage runoff (SPR) increases the risk of flooding much
more than impermeable soils, previous building sites, or areas
of an already high SPR. Recognition of the potential of working
on a catchment-based scale arose from the Defra report,
Making Space for Water (1), which puts forth a number
of government strategies towards flood risks in England and
includes a section on land use planning. A push towards change
has been driven by numerous past event, such as Boscastle in
2004 and Carlisle in 2005.

We investigated the current and future risk of flooding in the
Loddon catchment by looking at data on urban surfaces and
different soil types, specifically relating to standard percentage
runoff:

• Soil texture refers to the relative proportion of sand, silt and
clay. The risk of runoff is affected by small differences in
texture because it influences the degree of percolation, and
the stability of soil. However, as the proportion of clay
increases, the size of pore spaces decreases, restricting water
movement through soil, therefore reaching maximum
saturation quickly, increasing runoff risks.

• Urbanised surfaces are likely to generate large amounts of
surface runoff due to their impermeable nature.
Consequently, there is a short lag time in the case of a
flooding event between the time of peak precipitation and
the time in which the river bursts its banks.

Methods- past, present and future land cover maps

ArcMap was used to interpret various secondary data types and
display data in a series of maps. Historical data was used
because it allowed a comparison of data from the past to the
present, and to also create future predictions.

All maps created include a scale bar, north arrow and legend.
Each map is displayed in figures 1-5. A baseline map was
created first, which introduced the basic Loddon catchment
layout for other data to be overlaid. With correct data from
Dudley Stamp in the 1930’s, and more recent data from CEH in
2007, past and present maps were available shown in figures 1
and 2.

To create a futuristic map of the Loddon area, the same
template and data was used as 2007, however a buffer was
applied to expand urban data by 250 metres to show how
urban areas may extend outwards in the future, as shown in
figure 3. Although it is known as urban sprawl, a lot of people
live in suburban areas now, therefore the same buffer was used
on the suburbs, which would allow for the suburban areas to
grow at the same rate as the urban in the hypothetical future.

Flooding is a big part of this project, therefore flood warning
data from the Environmental Agency was positioned on top of
the maps representing the future to show the greater extent of
urban and suburban areas to be found within this warning zone
as shown in figure 3.

HOST classification and SPR
The HOST and SPR data from excel were put into ArcMap with
GPS plotting's to find which host classes were in the Loddon
catchment. The HOST classifications were linked to their SPR
values and overlaid in ArcMap, shown in figures 4 and 5. Soil data
was necessary to define the areas where water runoff is highest.
Figure 4 was used to show the different soil types, and this was
done by using Cranfield University soil data laid out in their
different patterns across the Loddon catchment, colour
coordinated and labelled under the correct soil type categories.
Figure 5 incorporates the soil data and SPR. By combining the SPR
to the previous soils map, this will have put the locations of the
SPR over the locations of the soils. An SPR of 95% was applied to
urban areas and the suburban areas were given an SPR of 70%.
Overall, successfully showing the runoff hot spots across the
Loddon catchment. This map was displayed in a gradient colour
using blues, from light blue reflecting low runoff and darker blues
representing areas of the highest runoff.

Key Findings
1930-2007
Since 1930, urban and specifically suburban land cover had
expanded significantly. By 2007 the urban and suburban areas are
clustered around Basingstoke, Fleet, Aldershot, Camberley,
Wokingham and Reading. Most of the urban settlements are
within 5 km of a river, with one town on a river confluence.

2007-future
Figure 3 displays the 250 metre land cover increase and the 2007
flood warning areas. This shows the majority of the catchment is
covered by urban and suburban areas. With this increase in land
cover, a greater populace will be within this flood risk area. In
addition, this flood risk would also increase as development
increases because of the greater surface runoff.

Soil variation and SPR
Figure 4 with figure 5 shows the standard percentage runoff and
soil variation across the Loddon catchment. The areas with the
lowest standard percentage runoff (2%) are on the south and
north sides of the catchment; and this is similar to the
distribution of chalk (figure 4). There is also a low standard
percentage runoff (2%) in the middle of the catchment, which is
also similar to the distribution of Marine and River Terrace Gravel
and Sand. The areas covered by clays in figure 4 have the highest
standard percentage runoff shown in figure 5. River Alluvium has
a standard percentage runoff of around 25%. River Terrace Drift
appears to have a standard percentage runoff of around 30%.
Sand, Loam and Peat have a standard percentage runoff of around
34%.

Wider implications and future work
We recommend development on soils with a high SPR than low
SPR as the run off is already high, therefore the increased runoff
from creation of impervious surface will be less than on low SPR
soil.

Soft engineering methods are recommended for sustainable
development, particularly to increase infiltration in to soils.

Zonal planning regulations are recommended to
restrict development in areas of high risk of flooding.

Figure 3- Future land cover of
the Loddon catchment and
Flood warnings of 2007

Figure 4- Standard percentage runoff in the Loddon catchment

Figure 1- 1930 land cover of the Loddon catchment

Figure 2- 2007 land cover of the Loddon catchment

Figure 4- Soil variation across
the Loddon catchment

Figure 5- Variation in standard percentage
runoff across the Loddon catchment
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