
 

 

 

 

 

 

 

 

 

 

 

Bicester Green 

Infrastructure Project:  

 Ecological Networks 

 
Darren Moseley & Jonny Hickie 



 

2    |  Bicester EN Report    |    Darren Moseley & Jonny Hickie    |  04/09/2017 

 

Bicester Ecological Networks 

Summary 
This report describes a study to identify ecological networks within Bicester and 

surrounding parts of Oxfordshire. An ecological network consists of a collection of 

different habitat areas which are sufficiently ‘connected’ for a particular species to move 

between the individual areas. An ecological network has been defined as ‘‘A coherent 

system of natural and/or semi-natural landscape elements that is configured and 

managed with the objective of maintaining or restoring ecological functions as a means 

to conserve biodiversity while also providing appropriate opportunities for the 

sustainable use of natural resources’’ (Bennett & Wit, 2001). This report includes 

ecological networks for generic focal species representing Broadleaved, mixed & yew 

woodland, Neutral grassland, and Fen, marsh & swamp habitats. 

 

The study constructed a map of habitats and used expert opinion of each of the habitat 

types to identify parameters to create networks. Ecological networks can be used to 

identify areas where habitats have become fragmented and isolated. By using the 

networks with other commonly held data sets we can see where there may be 

opportunities to improve connectivity of these habitats through the creation of new 

habitat or by changing land management practices. 

 

The ecological networks should be used within a Geographic Information System (GIS) 

as part of the decision-making process; they do not provide answers on their own. The 

implementation of ecological networks requires the integration of local and national 

policy conservation priorities and planning mechanisms with “on- the-ground” advice and 

execution. The networks can be used to inform future reviews of the local and regional 

biodiversity strategies, Local Plans, woodland strategies, and inform the beneficial use of 

vacant and derelict land. Further habitat and land cover surveys should be undertaken to 

update and improve land cover data, particularly for Phase 1 surveys and inform a 

revision of the ecological networks. 
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1. Introduction 
 

Fragmentation and isolation of species and their habitats is acknowledged as a major 

threat to biodiversity, especially in the face of climate change. The development of 

ecological networks is widely seen as a key mechanism for reversing the effects of 

fragmentation on biodiversity while delivering a range of other social and environmental 

benefits, such as enhancement of local landscape character and greater opportunities for 

public access and recreational use. Ecological networks are particularly important in 

helping species metapopulations persist across multiple sites in landscapes consisting of 

fragmented, formerly widespread habitat systems (Watts et al., 2010). 

 

Landscape-scale conservation plans that aim to tackle habitat loss and fragmentation 

often acknowledge the role of the wider landscape matrix in determining functional 

connectivity (Eycott, Marzano, & Watts, 2011), defined as the degree to which a 

landscape facilitates or impedes movement for a specific species. Tools to address 

habitat fragmentation and determine functional connectivity have evolved from 

landscape ecology principles and focal species modelling, e.g. LARCH – (Bruinderink, Van 

Der Sluis, Lammertsma, Opdam, & Pouwels, 2003); BEETLE – (Watts, Humphrey, 

Griffiths, Quine, & Ray, 2005). The least-cost model from the ‘BEETLE’ range of tools has 

enabled assessment of network connectivity and identified opportunities through 

mapping of ecological networks.  

 

An ecological network has been defined as ‘‘A coherent system of natural and/or 

seminatural landscape elements that is configured and managed with the objective of 

maintaining or restoring ecological functions as a means to conserve biodiversity while 

also providing appropriate opportunities for the sustainable use of natural resources’’ 

(Bennett & Wit, 2001). National Planning Policy Framework (Department for 

Communities and Local Government, 2012) recognises the importance of ecological 

network coherence and resilience through a statement that “The planning system should 

contribute to and enhance the natural and local environment by: minimising impacts on 

biodiversity and providing net gains in biodiversity where possible, contributing to the 

Government’s commitment to halt the overall decline in biodiversity, including by 

establishing coherent ecological networks that are more resilient to current and future 

pressures”. 
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2. Methods 

Study area 
The study area for this work was provided by Alison Smith, Environmental Change 

Institute, University of Oxford. It comprises the town of Bicester and surrounding parts 

of Oxfordshire (Figure 1). 

 

 
Figure 1: Study area for the Bicester Green Infrastructure Project’s ecological networks. 

Modelling 
Modelling the movement of the wide range of species of conservation concern through 

the landscape is hindered by the lack of empirical data. There is also a need to focus on 

the wider biological community rather than particular species that may be 

unrepresentative of the habitat. To address these issues a ‘generic focal species’ (GFS) 

was used, which considers a conceptual or virtual species whose profile consists of a set 

of ecological requirements reflecting the likely needs of a group of real species within the 



 

5    |  Bicester EN Report    |    Darren Moseley & Jonny Hickie    |  04/09/2017 

 

Bicester Ecological Networks 

habitat (Watts et al., 2010). The generic focal species used relate to the UKBAP Broad 

habitat types: 

 

 Broadleaved, mixed and yew woodland (BYW)  

 Fen, marsh & swamp (FMS) 

 Neutral grassland (NGL)  

Data 
Within the case study area a landcover was created by combining the most appropriate 

spatial data. OS MasterMap (OSMM) was used as a base layer due to its high spatial 

accuracy and because it can be attributed with more detailed habitat data. These data 

included Landcover 2007 (LCM2007), Phase 1 survey and other locally supplied data. As 

this was a desk-based analysis, no other check was undertaken to determine validity of 

data and it was assumed that any changes required had been made by the data supplier. 

The resulting landcover layer was incorporated into a Geographic Information System 

(GIS) model (Figure 2) with the areas considered as habitat for the GFS being those 

habitats that correspond with the UKBAP types in NBN Habitats Dictionary.  

 

 

 

 

 

 

 

 
Figure 2: Schematic of the analysis, combining the 

Delphi parameters to produce a cost layer that is 

used to produce the ecological networks and the 

spatial connectivity indicator outputs.  

 

 

 

 

 

 

 

 

 

 

 

 

Ecological network analysis generated networks for the study area for generic focal 

species (GFS) that represent three broad habitat types (Table 1). The parameters (i.e. 

https://nbn.org.uk/tools-and-resources/nbn-toolbox/species-habitat-dictionaries/
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Minimum Viable Area (MVA) requirement for core habitat and maximum dispersal 
distance) were defined by expert opinion in a national Delphi analysis (Eycott et al., 

2011). The MVA provides the ecological conditions to support the species associated with 
this type of habitat. The analysis used a least-cost approach (Watts et al., 2010) 

alongside a Euclidean buffer approach to model species that move over, rather than 
through, the landscape. The maximum dispersal distance of the species is affected by 
the permeability of the land, e.g. if the maximum dispersal distance is 500m (in ideal 

habitat) and the cost in arable land is 10, the species could only move 500/10 = 50m in 
arable land. 

 

Generic focal 

species 

Maximum dispersal 

distance (m) 

Minimum Viable 

Area (ha) 

Broadleaved, mixed 

and yew woodland 

400 8 

Fen, marsh and 

swamp 

150 2 

Neutral grassland 100 3 

Table 1: GFS metrics used to generate the ecological networks within the Bicester study area. 
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3. Results 
This section outlines the use of the two GIS shapefile layers, i.e. home habitat and 

ecological network, produced for each generic focal species. 

 

The extents of the ecological networks provide an indication of the connectivity of 

habitat within the study area. They can be used in conjunction with the relevant habitat 

layer to assess assumed species dispersal and how the land surrounding the areas of 

habitat affects the extent of dispersal (Figures 3, 4 and 5). 

Broadleaved, mixed and yew woodland 
Error! Reference source not found. shows broadleaved, mixed and yew woodland home 

habitat patches and ecological networks found throughout the Bicester study area. To be 

included in the analysis individual home habitat patches must meet the 8ha minimum 

area size specified. The maximum dispersal distance used was 400m. 

 

 
Figure 3: Broadleaved, mixed and yew woodland home habitat patches and ecological networks 

within the study area.  
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Neutral grassland 
Neutral grassland home habitat is predominantly present towards the south part of the 

Bicester study area (Figure 4). To be included in the analysis individual home habitat 

patches must meet the 3ha minimum area size specified. The maximum dispersal 

distance used was 100m. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: Neutral grassland home habitat patches and ecological networks within the study area. 
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Fen, marsh and swamp 
The fen, marsh and swamp (FMS) networks appear to be very limited across the study 

area, with the areas of FMS habitat meeting the 2ha minimum area size being located in 

the south-west portion of the study area (Figure 5). The maximum dispersal distance 

used was 150m. The small number of networks may reflect the lack of digital data 

indicating wetland sites. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
 

 

Figure 5: Fen, marsh & swamp home habitat patches and ecological networks in south-west of 

the Bicester study area. 
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Applications 
All the ecological network analysis outputs should be used within a GIS to provide a 

focus for where conservation effort could be undertaken to reduce habitat fragmentation 

and enhancing biodiversity and to ensure that improvements can be undertaken to 

complement a range of habitats. Using the full range of ecological networks together is 

only the first stage of an integrated ecological network approach within the planning / 

management system; other information including development areas, flood risk data and 

designated sites all need to be considered to ensure an effective policy to address 

habitat fragmentation is attainable. Implementation of ecological networks requires the 

integration of local and national policy conservation priorities and planning mechanisms 

with “on- the-ground” advice and execution. 

Landscape permeability 

Examining the network layers together with habitat layers can aid identification of 

opportunities to enhance the networks through management of other landcover types 

(to aid species dispersal) or by the creation of new habitat. Figure 6 shows BYW habitat 

included in the network model (i.e. 8ha and more in area) and those smaller individual 

patches which were excluded. The existing habitat and ecological networks shown could 

be consolidated into larger networks by managing the intervening land between them (to 

increase the permeability and aid species dispersal) and some buffered expansion of 

existing habitat to widen the narrow parts of the woodland. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6: Enhancing networks through managing landscape permeability and habitat creation. 
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Overlaps of different networks 

Some management opportunities within the Bicester study area may require sensitive 

management where different types of ecological network overlap. For example, in figure 

7 BYW and NGL ecological home habitat patches are found alongside one another and 

their associated networks overlap. Therefore enhancing one type of habitat could result 

in fragmentation of the other. 

 

 
Figure 7: Overlap of grassland and woodland networks, indicating that dispersal areas can co-

exist around more than one habitat type and planning can consider measures to benefit multiple 

habitats.   
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4. Discussion 

Scope of the networks 

Ecological networks were defined for species using each of the modelled habitats as 

landscape structures through which species can disperse freely between numerous 

habitat patches. These networks can be used to prioritise conservation effort by 

indicating where there is currently high connectivity (and therefore these areas require 

protection) and areas with low connectivity, where habitat management and/or creation 

is required. It should be recognised that the ecological networks need to be used within 

a GIS as part of the decision-making process as they do not provide answers on their 

own; local expertise will be needed to get the best out of the information. 

Application of the networks 

An ecological networks approach to deliver a range of benefits to meet environmental, 

economic and social targets is strongly supported within planning policies. The networks 

can inform the wider land-use planning process, contributing information and ideas to 

discussions during the detailed planning phase of development zones outlined in both 

the regional structure plan and local plans. Ecological networks can also contribute 

information relating to the location, specification and types of habitat to complement and 

mitigate development impact, and protect and enhance biodiversity.  

Habitat creation 

Areas of new habitat should be as large as possible and of high quality and structural 

complexity. It is recognised that many opportunities will be constrained by the size of 

area available, but should aim towards: 

Woodland planting on development sites should be substantial; 150 m width will 

eventually provide 50 m of core woodland conditions. 

Grassland habitat may be enhanced by the creation of small areas of high quality 

species-rich grassland as these can act as stepping stones for grassland species.  

Targeted expansion of wetland habitat creation can be used to achieve increases in Fen, 

marsh and swamp network extent and contribute towards flood risk alleviation. 

Data  

Incorporating the OS MasterMap data into land cover allows high spatial definition of 

land cover boundaries to be analysed. Although this high level of detail increases GIS 

processing time, it does allow for a much greater level of detail to be incorporated 

particularly in respect to man-made features. OS MasterMap provides accurate spatial 

information and provides a uniform basis for integrating the ecological network outputs 

into existing planning systems, but it lacks detailed habitat information. By integrating 

Phase 1 habitat information and other habitat data into OS MasterMap format, we have 

produced a comprehensive land cover dataset for the region, which is an essential 
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component of focal species modelling work as it informs the location and extent of semi-

natural habitat.  However, the analysis relies on accurate data and it is important that 

these data are updated and any errors are rectified.   

Further development 

Methods for monitoring the success of ecological network implementation and 

development include: assessing habitat condition, tracking the distribution and dispersal 

of species, recording evidence of species use of new habitats and using genetic analysis 

to examine patterns of migration. 
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