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1. Introduction 

1.1. The concepts of large habitat areas and of ecological networks are becoming increasingly 
popular, and are being seen as being particularly important in the restoration of biodiversity at 
the landscape scale, in driving spatial planning for biodiversity, and as a critical part of 
adaptation to climate change. Recent planning policy has recognised the importance of 
ecological networks, so that PPS9 states that ‘Local authorities should aim to maintain 
networks by avoiding or repairing the fragmentation and isolation of natural habitats through 
policies in plans. Such networks should be protected from development, and, where possible, 
strengthened by or integrated within it.’ 

1.2. The current, draft South East Plan includes a map showing areas where strategic biodiversity 
enhancement should be targeted, and tasks Local Planning Authorities to pursue 
‘opportunities for biodiversity improvement, including largescale [sic] habitat restoration, 
enhancement and re-creation’ within these areas. In addition, the recently adopted Kent and 
Medway Structure Plan includes, as policy, that ‘Wildlife habitats and species will be 
protected [by] identifying, safeguarding and managing existing and potential land for nature 
conservation as part of development proposals, particularly where a connected series of sites 
can be achieved’. 

1.3. If these planning objectives are to be achieved and if there is to be co-ordinated action to 
deliver habitat networks and landscape-scale habitat restoration, then there is a need for an 
agreed model to underpin and inform action by the various agencies and authorities likely to 
be involved. This paper attempts to present an approach to developing a model ecological 
network for Kent based on the high quality habitat data available for the county, and using 
some simple and defensible assumptions. 

1.4. It must be understood that there is no single, ‘right’ approach to landscape-scale habitat 
restoration in the county. The ability to increase or connect areas of habitat will have to be 
based as much on opportunity as on any network model. It will also be the case that any action 
which creates new areas of habitat or makes links between existing areas will change the basis 
upon which the original model was formulated. Therefore this must be seen as an evolving 
process, and any initial model will need to be revaluated over time. 

1.5. It will also be the case that our understanding will improve over time, as will the availability 
of data, and the tools available to analyse that data. Currently we are not in a position to 
incorporate species data in the network model, nor are we at present in a position to carry out 
the kind of least-cost analysis set out by Catchpole (2006). 

1.6. These constraints on the reliability of early network models are important ones, but they 
should not prevent the development of such models. The pace of development in the South 
East is rapid, and the pace of climate change is likely to be rapid also. It is better to have a 
basis for taking action at the earliest possible opportunity, rather than to wait until we are 
satisfied that we know all that it is necessary to know. 

2. The argument for ecological networks and large habitat areas 

2.1. Much has been written on the subject of ecological networks and large habitat areas, and it is 
not intended to repeat this here. However, it is generally agreed that 

• Small, isolated areas of habitat are likely to hold proportionately fewer species than larger 
areas, and the populations of these species are likely to be more vulnerable to local 
extinction.

• Functional connectivity between areas of wildlife habitat is likely to make it easier for 
populations of species to shift in response to climate change. 

• The small and isolated nature of most areas of wildlife habitat in the UK poses a 
significant risk to biodiversity, particularly in the face of likely climate change. 

2.2. However, when discussing the ‘isolation’ of patches of habitat, care must be taken to avoid 
confusing physical isolation with functional isolation. Species differ substantially in their 
ability to cross the ‘matrix’ of built or cultivated land between habitat patches: for example, a 
woodland plant, such as dog’s mercury, might find it impossible to cross a 100m gap between 
two blocks of woodland, while a woodland bird might treat both blocks as effectively part of 
the same woodland. 

2.3. In addition, the quality of the matrix has an impact on the functional isolation of a patch of 
habitat. The ‘softer’ and more ‘wildlife-friendly’ the matrix, the easier it is for species to 
cross. Therefore habitat isolation should be seen as a question of degree, and increases both 
with distance between habitat patches and with the ‘hardness’ of the matrix between those 
patches.

2.4. Methods for reducing the vulnerability of species within patches of habitat include: 

• Enlarging the area of available habitat by habitat creation around or immediately adjacent 
to the original patch. 

• Creating a functional ecological link between the original patch of habitat and other 
nearby patches. 

• Softening or improving (for biodiversity) the ‘matrix’ of built or cultivated land around the 
original habitat patch. 

2.5. Clearly, creating larger habitat blocks by linking existing habitat patches involves less cost 
and effort (and is likely to be more effective) than creating large areas around isolated patches. 
This is the implicit assumption underlying the ecological network concept. It does, however, 
raise a key issue which has been the subject of considerable study and debate. For a long time, 
there has been promotion of the idea of ‘wildlife corridors’, that is, the physical linking of 
patches of habitat with linear habitat strips. However, the effectiveness of such corridors has 
been questioned, as: 

• If species are able to cross the matrix between habitat patches, then corridors as such may 
be relative ineffective; and 

• Linear blocks of habitat are strongly influenced by edge effects, which may limit their 
usefulness to many species. 

2.6. Nonetheless, if habitat isolation is a function of both the distance between blocks and the 
quality of the matrix, there needs to be action to reduce both the distance between habitat 
patches and to improve the quality of the matrix between patches (it is for this reason that 
action to soften the matrix on its own is unlikely to be sufficient to reconnect habitat patches). 
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This may involve creating physical connections between habitat patches or it may involve 
creating ‘stepping stone’ patches of habitat: these ‘corridors’ and ‘stepping stones’ and are 
sometimes referred to collectively as ‘ecological links’. Whether a particular link should be a 
corridor or one or more stepping stones will depend on the species for which the link is 
intended to be effective. 

3. Implications for a Kent ecological network 

3.1. When modelling an ecological network at a county scale, the result is generally a map 
showing solid patches and networks, whereas, as indicated above, an ecological network 
might, on the ground, be gappy but still effective. However, the reality is that the network 
model is intended to – and can only – indicate those areas where action should or could be 
directed to achieve the greatest benefits in reconnecting existing habitat patches or in the 
creation of large habitat areas. It is, in effect, an opportunity map, presenting all the greatest 
opportunities and indicating where care should be taken to avoid closing opportunities down. 

3.2. With this in mind, the current modelling exercise was based on identifying 

• Existing habitat patches. 

• Locations where new habitat of the same type might most appropriately be restored or 
recreated within a threshold distance of an existing habitat patch. 

4. Modelling the network 

4.1. The intention in coming up with the current model for an ecological network for Kent has 
been:

• To use data to drive the model, and to make particular use of the Habitat Opportunity 
modelling developed for KLIS. 

• To use a ‘bottom-up’ approach will builds a larger network from smaller blocks, so as to 
allow easy ‘drilling down’ to smaller scales. 

• To establish a way of presenting the model both as habitat survey field polygons and as 
Landscape Description Units. 

• To tie the model closely to higher level plans and policies by using as its starting point UK 
BAP habitat types, designated and protected sites, and ancient woodland. 

4.2. For each key habitat type, for ancient woodland, and for designated/protected sites a separate 
network was established: the methods and assumptions underlying each of these networks are 
set out below. Figures 3 to 7 show the individual networks generated. 

4.3. The different networks were then amalgamated and any overlapping or contiguous polygons 
combined. This gave the map shown in Figure 1. This does not present a clear and coherent 
network, and includes a lot of ‘noise’ in the form of small and/or isolated polygons. 

4.4. Two methods were considered eliminate this noise. The first was to place a buffer of 20m or 
50m around each polygon, and combine any overlapping or contiguous polygons which 
resulted. The aim would be to identify those blocks more than 40m or 100m from any other 
blocks, and to absorb smaller blocks within larger, adjacent ones. Unfortunately this was 
effectively beyond the capability of the computers available. 

Figure 1. First stage ecological network model 

Figure 2. Second stage ecological network model 
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4.5. The second method was to identify the largest blocks in the network, then select additional 
blocks based on their proximity to these. All polygons of 100 ha or more were therefore 
selected. Then all those polygons within 100m of the selected polygons were themselves 
selected. Further polygons were then selected if they were within 100m of any of the 
previously selected polygons. This was repeated until no further polygons could be added in 
this way. The initial distance threshold chosen was 10m, so that blocks would not be isolated 
simply by being each side of a main road. However, this did result in blocks each side of the 
CTRL appearing to be isolated from each other, so that the CTRL distorted the network in a 
particular way. The 100m threshold eliminated this distortion, though clearly habitats either 
side of CTRL would be functionally isolated for some species and not for others. 

4.6. Application of the second method produced the network shown in Figure 2. 

4.7.  The methodology used for each element of the network is given below. A discussion of the 
assumptions used in deriving the individual habitat networks is given in the appendix. 

5. Woodland

5.1. Identifying those parts of the county which offer the greatest opportunity to establish large 
woodland areas presents challenges because of the large extent of the existing ancient 
woodland in Kent and the fact that there is virtually no part of the county without the 
capability of becoming or being developed as woodland. 

5.2. It was therefore decided to work only with ancient woodland and to apply a lower size 
threshold for inclusion. Therefore the starting point was to identify all blocks of existing 
ancient woodland over 5ha in extent; 5ha is the minimum size threshold for selection of 
ancient woodlands for Local Wildlife Site designation. 

5.3. To identify potential new areas of woodland, those KLIS polygons of High or Medium 
Opportunity for woodland (of any type) were selected where they were within 200m of an 
existing ancient woodland block. The 200m distance limit was also based on the Local 
Wildlife Site designation criteria. This is a relatively short distance, on the assumption that 
woodland species tend to have a fairly low ability to cross non-woodland habitat. 

6. Acid grassland and heath 

6.1. The Habitat Capability data and KLIS group heathland and acid grassland together, and so the 
same approach was taken here. 

6.2. It was considered that, so far as possible, all acid grassland and heathland should be 
considered for inclusion. However, a 1 ha lower size limit was eventually used in order to 
remove large numbers of very small areas which might add unnecessary ‘noise’ to the 
exercise.

6.3. All existing blocks of acid grassland and heathland of at least 1ha in extent were therefore 
selected. Then those KLIS polygons showing High or Medium Opportunity for creation of 
these habitats, and within 1000m of a selected, existing habitat, were added. The distance 
threshold of 1000m was fairly arbitrary, but was chosen to represent the kind of distance over 
which some movement of even the less mobile grassland species might be expected. 

7. Neutral grassland 

7.1. Neutral grassland posed something of a problem, as the extent of this habitat of Biodiversity 
Action Plan quality (effectively those areas identified by the Kent Habitat Survey as Lowland 
Meadow, plus those areas identified by the Habitat Survey as species-rich neutral grassland) is 
very small, and separated into small, isolated blocks. 

7.2. It was therefore determined that, in order to provide a reasonably ambitious model for the 
establishment of large areas of neutral grassland, that other areas of neutral grassland (i.e. all 
GN polygons in the Kent Habitat Survey) should also be used, but, order to avoid noise, a 2ha 
lower size limit was imposed. 

7.3. The geology and soils of Kent are such, however, that there is a widespread capability for the 
recreation of this habitat. Therefore only the High Opportunity KLIS polygons were used to 
identify potential new areas; again, polygons were selected were they were within 1000m of 
one of the identified blocks of existing neutral grassland. 

8. Chalk grassland 

8.1. The basis for identifying a network of chalk grassland sites was to identify all existing blocks 
of chalk grassland of at least 2ha; this is based on the lower size threshold for Local Wildlife 
Site designation. 

8.2. The 1000m distance threshold was again selected, and an attempt was made to identify all 
High and Medium Opportunity polygons within this distance of an existing, selected block. 
This signally failed to identify a meaningful network. It was considered that this might have 
been a result of the way in which chalk geology is arranged (i.e. often linearly) and because 
KLIS Opportunity determinations already include a distance parameter (although this did not 
appear to significantly affect the other grassland types).

8.3. It was therefore considered appropriate to use the Habitat Capability data which underlies the 
Opportunity polygons, rather than the derived KLIS data. The ‘most preferred’ chalk 
grassland Habitat Capability polygons were therefore selected and were clipped to remove 
existing habitats or built areas. From this new layer, polygons within 1000m of the selected 
chalk grassland blocks were then identified. 

9. Wetland

9.1. The two BAP wetland habitats in Kent are Reedbed and Lowland Fen. All areas of these 
habitats were selected, because of the very small area of each within the county. All KLIS 
polygons with opportunity for creation of Wetland or River Floodplain Wetland and were 
selected where they were within 1000m of a block of fen or reedbed. 

9.2. In addition, it was considered important to include river corridors as important linking 
elements within a wetland ecological network. Therefore the channels of all Environment 
Agency main rivers were therefore added, and given a nominal 20m buffer around their centre 
lines. In addition, Wetland or River Floodplain Wetland opportunity polygons were selected 
where they were within 20m of the centre line of any main river. 
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10. Coastal habitats 

10.1. The identification of potential large coastal habitat areas was based on existing saltmarsh and 
grazing marsh. All existing blocks of both these habitats were selected. 

10.2. The Habitat Capability layer for coastal habitats was then clipped to include only those areas 
currently either arable land or improved grassland. Of these blocks, those within 1000m of the 
existing habitats were selected. 

Figure 3. Woodland network model 

Figure 4. Grassland network model 
Green = neutral grassland network 
Yellow = chalk grassland network 
Purple = acid grassland and heathland network 

Figure 5. Wetland network model 
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Figure 6. Coastal network model 
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Appendix

The ecological network concept is predicated upon the idea of ecological continuity. However, 
functional habitat continuity/isolation is very difficult to assess, and varies with: 

• The distance between patches of habitat. 

• The quality of the matrix between patches of habitat. 

• The response of the individual species to the habitat patch and to the matrix. 

It is also the case that different degrees of isolation may provide different ‘levels’ of connectivity. 
For example, two small blocks of chalk grassland might each support the adonis blue butterfly, with 
neither supporting a population large enough to be self-sustaining. If the two blocks are sufficiently 
close (and the intervening matrix does not present an impermeable barrier), then sufficient 
interchange of individuals might occur that the two patches effectively support a single population. 
It has been suggested that, for the adonis blue, there would need to be less than 100m of cultivated 
land between the two patches for this to occur (Bourn et al, 2002). 

However, should each of the habitat patches be of sufficient size and/or quality to support a larger, 
self-sustaining population, then movement of individuals might only be needed every few 
generations to ensure a minimum level of genetic interchange or two recolonise one of the sites 
after a local population decline/extinction. In such a case, the two populations would each be part of 
a local metapopulation, and the distance between the two patches could be much greater provided 
that it was not outside the movement range of the species. Data given in Bourn et al (2002) suggests 
that sites isolated by less than 1000m may support adonis blue even when habitat quality is 
relatively low, suggesting that movement over this sort of distance may occur with reasonable 
frequency. Further, in Asher et al (2001) movements by Adonis blue over 10-15km are reported. 

In setting distance parameters for modelling the Kent ecological network, we have borne these sorts 
of issues in mind, but have also erred on the side of conservatism. Therefore: 

• For grassland networks, the threshold distance has been set at 1000m, based in part on the 
understanding of the response of the adonis blue (generally considered a sedentary species), 
though erring very much on the safe side. 

• For the woodland network, a much shorter threshold of 200m has been set, reflecting the 
assumption (valid, we believe) that many woodland species have very low mobility. This is 
probably conservative, since woodland birds may regularly cross such distances (see, for 
example, Creegan & Osborne, 2005). One study has suggested that, given a sufficiently 
‘friendly’ matrix, even a gap of up to a mile between woods might not result in functional 
isolation for dormice. 

• For the coastal network, a threshold of 1000m was set; this was purely nominal, and cannot be 
said to have a basis in understanding of the behaviour of coastal species. 

• Other thresholds have been set at 20m, which has been used as an approximation for 
‘immediately adjacent’ but taking into account roads or water courses. 

Figure 4. Grassland network model 
Green = neutral grassland network 
Yellow = chalk grassland network 
Purple = acid grassland and heathland network 

Figure 5. Wetland network model 
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