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Introduction 

We are currently experiencing an ecological crisis as well as a climate crisis; nature is declining globally, and 
the UK State of Nature Report shows that 41% of species in the UK have decreased since 1970, with 15% of 
species surveyed at risk of extinction. There is increasing evidence demonstrating the benefits that the natural 
environment can provide to human health and wellbeing1; as the majority of people in the UK live in urban 
areas, it is imperative that they are provided with accessible, high-quality greenspace. 

It is important that the use of land, both urban and rurally, responds to the ecological crisis and the need for 
people to have access to high-quality greenspace. As the West of England Joint Green Infrastructure Strategy 
states, ‘well planned and managed, functioning green infrastructure is crucial for people, places and nature 
and is a key component in addressing environmental impacts including climate change and biodiversity loss’. 
However, mapping of green infrastructure in urban spaces usually focuses on measures of land use cover and 
associated functional or physical traits, rather than taking a landscape approach that maps landscape quality 
(Dennis et al. 2018).   

In this report we utilise an approach pioneered in the Greater Manchester area by Dennis et al. (2018) to 
characterise census reporting units across the West of England into seven ‘urban land cover (form)’ types 
(henceforth ‘land cover types’), based upon their composition of land use and land cover, and investigate the 
distribution of different land cover types across the region. These land cover types will differ with respect to 
their value to wildlife, their accessibility to people, and their capacity to deliver benefits for our mental and 
physical wellbeing.  

This work can help us to understand how greenspaces and other land uses are distributed across the West of 
England, and thus could be used as an additional piece of evidence in future planning and development of 
green infrastructure to maximise the benefits provided to nature and to people. We have therefore included 
recommendations in this report on how the land cover types can be used to inform actions to benefit people 
and wildlife.  

This paper is primarily intended to act as background evidence and has not been written with the intent of 
forming part of any formal planning process. It is complementary to the West of England Joint Green 
Infrastructure Strategy, which outlines 22 Green Infrastructure Areas for the West of England and will guide 
the approach to green infrastructure in the region, and existing evidence bases used in planning.  

 

 
1 See, e.g., Health and the natural environment: A review of evidence, policy, practice and opportunities for the future, 
2018.   

http://randd.defra.gov.uk/Document.aspx?Document=14290_HealthandtheNaturalEnvironment_FullReport_29.08.18.pdf


 
 
 
Methods 

Approach 

1. Using Ordnance Survey (OS) and Centre for Ecology & Hydrology (CEH) data (see data sources below), 
we mapped, in QGIS, all land in the West of England (WoE) into one of the following seven land cover 
categories: 

• Amenity – Urban greenspace without a specific function, including riparian land and road verges. 

• Brownfield – Land that is not currently in use or is undergoing a change in function. 

• Gardens – Privately owned gardens. 

• Institutional – Privately-owned land belonging to institutions including schools, universities and 
religious institutions. 

• Parks & recreation – Publicly-accessible parks, sports grounds and recreational spaces, also including 
allotments and cemeteries. 

• Rural – Land in rural areas, predominantly farmland but also including forests and any other semi-
natural areas. 

• Urban other – Urban land which is covered by hard surface, including roads, buildings and car parks. 

2. We then used a k-means clustering approach (in R statistical software) to categorise Lower Layer Super 
Output Areas2 (LSOAs) in the WoE into one of seven land cover types (Table 1; Figure 1). K-means 
clustering is an algorithmic method that groups similar data points together in k ‘clusters’ to discover 
underlying patterns in the data; each cluster therefore aggregates together data points that have certain 
similarities.3 The clustering approach categorised each LSOA into a land cover type based upon the relative 
proportions of the seven land uses within it. 

The methodology is based on that developed by Denis et al. (2018) and used in the Greater Manchester area, 
as outlined in the paper Mapping Urban Green Infrastructure: A Novel Landscape-Based Approach to 
Incorporating Land Use and Land Cover in the Mapping of Human-Dominated Systems. More information on 
the methodology used can be found within this paper. 

 

Data sources 

• Avon boundary – Office for National Statistics (ONS) 

• LSOA boundaries – UK Data Service 

• Land cover categories – CEH Landcover map 2015 (downloaded through Digimap), OS Mastermap 
Greenspace (downloaded through Digimap), OS Open Greenspace (downloaded through Ordnance 
Survey) 

 

 
2 Lower Layer Super Output Area (LSOA) is a geospatial statistical unit, part of the ONS coding system, used in England 
and Wales to facilitate the reporting of small area statistics. They have a minimum population of 1000 with a mean 
size of 1,500. 
3 https://towardsdatascience.com/understanding-k-means-clustering-in-machine-learning-6a6e67336aa1  

https://www.mdpi.com/2073-445X/7/1/17
https://www.mdpi.com/2073-445X/7/1/17
https://towardsdatascience.com/understanding-k-means-clustering-in-machine-learning-6a6e67336aa1


 
 
 
 Results 

The k-means clustering approach worked best when seven land cover types were selected for. Table 1, below, demonstrates each of the seven land cover types according 
to the mean percentage of each land cover types within them, and Figure 1 provides examples of satellite imagery and a description for each land cover type.  

Table 1 - Quantitative descriptions of the seven land cover types in the West of England generated from k-means clustering. The mean percentage cover of each land use 
per Lower Super Output Area (LSOA) is shown for each land cover type, with the standard deviation given in parentheses. 

 

 

 

 

 

 

 

 

 

 

 

 

Land cover type 
Land use 

Amenity Brownfield Gardens Institutional Parks/recreation Rural Urban other Total 
 

Dense Greyscape 
(33 LSOAs) 

5.52 
(6.54) 

0.72 
(1.65) 

2.80 
(3.28) 

2.31 
(4.24) 

6.28 
(7.42) 

4.84 
(8.51) 

77.45 
(12.08) 100 

Inner Suburbs 
(121 LSOAs) 

8.71 
(6.62) 

0.46 
(1.83) 

27.17 
(7.76) 

3.40 
(4.40) 

4.59 
(5.86) 

0.53 
(1.13) 

55.13 
(7.28) 100 

Outer Suburbs 
(188 LSOAs) 

7.72 
(5.38) 

0.10 
(0.58) 

43.22 
(6.16) 

3.88 
(5.30) 

5.91 
(6.63) 

0.71 
(1.43) 

38.46 
(6.27) 100 

Amenity Suburbs 
(116 LSOAs) 

20.97 
(8.93) 

0.73 
(2.19) 

29.04 
(8.33) 

4.90 
(5.65) 

8.02 
(6.02) 

8.47 
(9.02) 

27.87 
(7.18) 100 

Parklands 
(81 LSOAs) 

10.19 
(7.55) 

0.18 
(0.62) 

20.76 
(8.35) 

4.25 
(6.02) 

35.10 
(10.86) 

5.59 
(6.67) 

23.94 
(9.09) 100 

Peri-urban Fringe 
(57 LSOAs) 

6.35 
(5.70) 

0.43 
(1.38) 

8.48 
(8.21) 

2.08 
(3.83) 

7.65 
(7.63) 

53.95 
(11.16) 

21.06 
(13.41) 100 

Countryside 
(82 LSOAs) 

0.92 
(1.59) 

0.09 
(0.49) 

1.24 
(2.60) 

0.21 
(0.43) 

2.14 
(2.48) 

87.34 
(8.20) 

8.06 
(6.44) 100 



 
 
 
Table 2 - The total population living within LSOAs of each land cover type and the total area they cover within 
the West of England. Population data is from ONS (2018 estimate) and area data was calculated in QGIS. 

 

Land cover type Population Area 
 Number % km2 % 

Dense Greyscape 37,248 4.16 16.78 1.26 
Inner Suburbs 152,341 17.02 34.78 2.61 
Outer Suburbs 262,463 29.32 54.02 4.05 
Amenity Suburbs 157,109 17.55 64.67 4.85 
Parklands 105,152 11.75 57.03 4.28 
Peri-urban Fringe 74,385 8.31 131.99 9.90 
Countryside 106,317 11.88 974.01 73.05 
Total 1,333.28 100 1,333.28 100 

Figure 1. Satellite images showing representative examples of the seven landscape types. 

Dense Greyscape 

Very highly urbanised landscape with a very high 
cover of artificial sealed surfaces and a low area 
of greenspace of any kind. 

 

Inner Suburbs 

Highly urbanised landscape with a high cover of 
artificial sealed surfaces but also a moderate 
area of private gardens. Very little publicly 
accessible greenspace. 

 

Outer Suburbs 

Moderate-highly urbanised landscape with a 
fairly high cover of artificial sealed surfaces and a 
high area of private gardens. A small amount of 
publicly accessible greenspace. 

 



 
 
 

 

 

 

 

 

Amenity Suburbs 

Moderately urbanised landscape with a 
moderate area of private gardens and amenity 
greenspace. 

Parklands 

Moderately urbanised landscape with a high area 
of parks and recreation spaces and a moderate 
cover of private gardens. 

Peri-urban Fringe 

Low-moderately urbanised landscape with a high 
area of rural greenspace (predominantly 
farmland). 

Countryside 

Low degree of urbanisation in the landscape with 
a very high area of rural greenspace 
(predominantly farmland). 

Figure 1 continued. 
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Land cover type 

Figure 2. Map of the LSOAs in the West of England, categorised into land cover types. 
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Figure 3. Close-ups of the cities of Bristol (top left), Bath (top right), Weston-super-Mare (bottom left) and 
Yate (bottom right). 



 
 
 
Discussion 

The majority of land (73%) in the WoE is categorised as countryside, which is predominately made up of rural 
(agriculture and semi-natural areas) land-use, although most (88%) people live in one of the other six land 
cover types (Table 2). Within urban areas, the centre is typically dense greyscape, with very little greenspace 
of any kind, and a high cover of buildings, roads and other impervious surfaces. The inner and outer suburbs 
have a moderate-high cover of private gardens (27 and 43%, respectively), but a relatively low area of publicly 
accessible greenspace (13 and 14%, respectively). Parklands and amenity suburbs are typically further from 
the urban centre and contain a moderate proportion of private gardens (21 and 29%, respectively) and 
moderate-high amount of publicly accessible greenspace (45 and 29%, respectively). However, the lower 
proportion of private gardens in these areas relative to inner and outer suburbs likely reflects the lower density 
of housing in these areas, rather than indicating smaller garden size. Finally, the peri-urban fringe combines 
both urban and rural land uses at the edge of a town or city. 

The extent and nature of local green infrastructure will vary depending on the land cover type in which people 
live. For example, while those living in the inner or outer suburbs (46% of people in WoE) may have access to 
a private garden, they may not live near to publicly accessible greenspace, including parks and recreation 
grounds. This is important because different types of greenspace are more suitable for certain uses than 
others. For example, exercising and socialising with other households may be more feasible in parks and 
recreation grounds than private gardens. In addition, those in the inner and outer suburbs who do not have 
access to a private garden, such as those living in a block of flats, may not be able to easily access greenspace 
of any kind. Local spatial strategies need to reflect the differing accessibility that neighbourhoods have to 
private and public greenspaces, and should address the needs that this variation in access creates. It is also 
important that we endeavour to understand and as far as possible remove any barriers to the use of local 
green infrastructure, which may include the condition of the greenspace in question, any perceived safety risks 
associated with its use and cultural differences in people’s attitudes towards these areas. 

 

Green infrastructure for nature 

The biodiversity value of different greenspaces varies. For example, private gardens have been identified as 
particularly rich in their insect pollinator communities, when compared with public parks and amenity 
greenspaces (Baldock et al. 2019). Private gardens are of particularly high biodiversity value and cover a large 
area in some land cover types (21-43% in Parklands, Inner suburbs, Amenity suburbs and Outer suburbs). 
Therefore, they could represent a land use in which individuals can take actions to help address the ecological 
emergency and to increase biodiversity in urban areas; increasing biodiversity in gardens also provides an 
opportunity for people to better engage with nature, providing tangible health and wellbeing benefits. The 
importance of gardens for nature, especially in urban and suburban areas, and potential ways in which their 
biodiversity value can be improved should be communicated to ensure this opportunity is maximised.  

In public parks and recreation spaces there must be a careful balance between the needs of people and 
wildlife. However, there are plentiful examples of public areas in the West of England that achieve a balance 
between providing amenity space and space for wildlife. Additionally, research has suggested that people 
respond better to more ‘biodiverse’ greenspaces (Cameron, R.W.F., Brindley, P., Mears, M. et al., 2020; Wood 
et al., 2018), meaning that the two objectives are not mutually exclusive. Simple actions such as the provision 
of wildflower strips, the planting of trees, and small semi-natural patches that are left to grow wild can provide 
space for nature in public spaces without removing their amenity value.  



 
 
 
Peri-urban land cover types lie at the periphery of urban development, and link towns and cities to the wider 
countryside. These areas could be especially important for mobile animals like birds and insects, which are 
able to take advantage of the heterogeneity of habitats present. However, further sampling and monitoring 
are required so that we can gain a deeper understanding of the relative values of different urban greenspaces 
for animal and plant species. Table 3 summarises our recommendations for improving both the biodiversity 
and health and wellbeing benefits delivered in each of the seven land cover types.  

 

Table 3 – Suggested possible interventions for increasing the benefits delivered by each land cover type for 
biodiversity, and human health and wellbeing. 

Land cover type Suggested interventions 

For biodiversity For human health & wellbeing 

Dense Greyscape Increase number of plants and greenspace 
using street trees, hanging baskets, 
planters, rooftop gardens, and pocket 
parks where possible. 

 

Pocket parks could be used to provide 
small areas of greenspace in this land 
cover type. Any increase in the number 
of plants and the provision of 
greenspace is likely to benefit mental 
and physical health, and may improve 
local air quality. 

Inner Suburbs Improve management of private gardens 
for wildlife, especially through 
communication with the public. 

Interventions for Dense Greyscape also 
applicable. 

Increase access to publicly accessible 
greenspaces, which are used for 
different functions than private 
gardens, by providing good (active) 
transport links to existing greenspaces. 

Interventions for Dense Greyscape also 
applicable. 

Outer Suburbs Improve management of private gardens 
for wildlife, especially through 
communication with the public. 

 

Increase access to publicly accessible 
greenspaces, which are used for 
different functions than private 
gardens, by providing good (active) 
transport links to existing greenspaces. 

Amenity Suburbs Improve management of private gardens 
and amenity greenspaces for wildlife.  In 
amenity areas interventions could include 
letting areas grow wild, mowing grass less 
frequently, sowing wildflower seeds, and 
tree planting. 

 

Ensure accessibility of amenity 
greenspaces, which may not be easily 
accessed by all members of the 
community due to poor transport links, 
cultural barriers etc. Sowing wildflower 
seeds and tree planting can improve the 
aesthetic appeal of areas that cannot be 
directly accessed. 



 
 
 

Land cover type Suggested interventions 

For biodiversity For human health & wellbeing 

Parklands Improve management of parks and public 
recreation spaces by sowing wildflower 
strips, and increasing the presence of 
hedgerows, and small scrubby and wooded 
areas.  

 

Improve the condition of existing parks. 
Marked jogging/cycling routes and 
outdoor exercise equipment can 
increase the value of parks for health. 
Improvements for biodiversity can also 
improve the appeal of parks and 
increase usage. Sufficient lighting could 
improve safety but should be mindful of 
the impact of lighting on wildlife.  

Peri-urban Fringe Improve the connectivity between urban 
and rural landscapes through habitat 
creation and improvement, evidenced by 
the WoE Nature Recovery Network. 
Hedgerows could be an effective 
connection between urban areas and rural 
areas.  Fences and walls should be made 
permeable for non-flying animals. 

 

Ensure there are sufficient paths and 
public rights of way for people to access 
the countryside directly from their 
home by walking, jogging or cycling. 
Existing rights of way should be clearly 
marked and protected, while access to 
the countryside must also be prioritised 
in new housing developments in the 
peri-urban fringe locations. 

Countryside Large-scale creation, expansion and 
improvement of habitat where 
appropriate: the WoE Nature Recovery 
Network provides an evidence base for 
increasing connectivity of habitats. 

Improve the biodiversity value of 
agricultural land through a variety of 
interventions including wildflower-rich 
field margins, hedgerows, joined-up 
woodland fragments, lower stocking 
densities etc. Conservation evidence 
provides evidence-based interventions for 
farmland 
(https://www.conservationevidence.com/).   

National agricultural policy, including the 
forthcoming Environmental Land 
Management Schemes, will be important 
in improving the value of agricultural land 
for biodiversity.  

As for the peri-urban fringe, clearly 
marked paths and public rights of way 
are important for allowing people 
access to the countryside. Where 
possible these should pass through 
woodland and other semi-natural 
habitat patches, rather than solely 
arable land and pasture. 

Additionally, the presence of amenity 
greenspaces can be lacking in rural 
areas. Improving the provision of these 
can increase people’s use of 
greenspace.  

 

  

http://www.wenp.org.uk/nature-recovery-network/
http://www.wenp.org.uk/nature-recovery-network/
http://www.wenp.org.uk/nature-recovery-network/
https://www.conservationevidence.com/
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