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ABSTRACT

Rootj, SAM. van, F.G. Steingrover & PN, Opdam, 2003, Networks for Life. Scenario
derelopment of an ecological network in Cheshire Connty. Wageningen, Alterra, Green World Rescarch.
Alterra-rapport 699. 118 pp.; 34 figs.; 49 tables; 10 refs.

In this report, a vision for ecological nerworks in Cheshire County is developed and presented.
"T'his vision 1s developed in close interaction with the County Council. ‘T'he vision contains a
proposal for sound ecological networks of meres and mosses, heathland, rivers, woodland and
grassland.

A standardised method 1s presented and applied, integrating the following information in the
$CCNArto;

°  demands for different ambition levels for sound ecological networks;

° abiotic potencies for ecosystems in the County;

®  the opinion of key stakcholders;

°  future developments in infrastructure and urban planning;
[+]

opportunitics for nature development.

According to future developments and information, the resulting scenario can be adjusted
casily with the information provided. [n the report also information for further refining the
scenario is provided.
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Preface

Cheshire County Council has commussioned a rescarch project to ALUTTERRA to
develop a scenario for an ecological network m Cheshire County, United Kingdom.

We would like to thank the LIFE-1NCOnet team of Cheshire County Council.
lispecially thanks to the project leader Tan Marshall and Steve Clarke, whose frequent
input and quick responses contributed greatly to the result of this project. Also many
thanks to the rest of the LIFIS 1XCOnet team, Mike Wellman, Alun Iivans and Kate
[Horsley who mventoried the stakcholders opinions on spatial options for naturc
development, and gave their valuable input in a jomnt workshop.

We are also grateful to Theo van der Sluis, who carried out an analysis of the present

landscape, and who was closcly involved in this study. Ie has shared with us his wide
ccological knowledge of Cheshire and on the data available for the study arca.
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Summary

Chapter 8 consists of a summary of the proces and results presented in this report.
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1 Introduction

11 Concept of ecological networks

Biological diversity 1s highly dependent on the quality, quantity and spatial cohesion
of natural areas. Fragmentation scverely affects the abundance of species.

[f wildlife 1s spread over large arcas, in low numbers, and if these remaining arcas are
too small, wildlife species will disappear sooncr or later. 'T'o allow for repopulating or
restocking of small arcas and habitats, the arcas need to be connected to the
rematning core arcas for wildlife in the victnity (Romano 2000). IFor birds, this means
that the distance from source arcas to their habitat is less than the normal distance
they might cover when flying, 'or non-flymg animals 1t might mecan that often a
physical connection is required, ¢.g. forests, streams, rivers, natural grasslands and so

forth.

An answer to this problem s the development of an ccological network, linking
naturc arcas by mcans of corridors and small habitat patches. An cecological network
1s constituted of physically separated (physically separated contradicts the paragraph
above that states that a physical connection may be required) habitat patches, for a
population of a particular species that exchanges individuals by dispersal.

‘The development of ccological networks s part of luropean policy (Bern Habitats
Directive, Natura 2000), and has resulted in the development of the Pan [Huropean
Feological Network PN, Thuropean ecological networks  especially can be
beneficial for large herbivores like red deer, or top predators hike wolves, bear, lynx
and otter. [lowever, in the first instance many small organusms will benefit from
improvements in spatial coheston and expansion of natural habitats.

Many Dluropean countries are attempting to realise ccological networks at a national
or regional scale. The LIFE-LXCOnct Project 1s a practical example of this approach
at the regional scale. This four-year demonstration project 1s supported by the 15U
LIFE-Lnvironment Programme, and aims to integrate environmental constderations
in land use planning through the use of ccological networks. ‘T'he project is the joint
mutiative of local authoritices, private industry and rescarch centres from the UK Ttaly
and the Netherlands.

1.2 Objective of this project

lFor the county of Cheshire, the spatial distribution and coheston of five ecosystems
in the present landscape have been analysed using LARCIT (van der Sluis ez @/, 2003).
‘These ccosystems are: meres and mosses, heathland, rivers, woodland and grassland.
The next step 1s to develop a long-term vision (scenario) for a sustatnable ccological
network in the County.

Alterra-rapport 699 13



In this report, the development of a long-term vision of sustamnable ccological
networks of the sclected ccosystems in Cheshire County s set out and described. Tor
the design of such a vision, a method for applying ccological guidelines  for
sustainable networks in multifunctional landscapes 1s used (Opdam ez af, in prep.).
Basced on the information in this report, other scenarios can be composed that are
adapted to changed conditions and insights.

Based on the long term vision ot an ccological network in the County, a GIS-map of
a scenario, that comprises sustamable ccological networks for meres and mosses,
heathland, rivers, woodland and grassland ccosystems is made. "This GIS-map 1s then
usced as input for testing the designed scenario against the LARCIT model (van der
Sluts e/ al., 2003).

1.3 Definitions of terms

Carrying capacity: the maximum population of a species that a specific ecosystem
can support indcfinitely without deterioration of the character and quality of the
resource, 1.¢., vegetation or soil.

Dispersal capacity: Capacity of most individuals of a species (80%) to bridge
distances to new, potential habitat.

Ecological network: nctwork constituted of physically separated habitat patches,
for a population of a particular species or a sct of species with similar requirements,
that exchanges individuals by dispersal.

Habitat: an arca that can support living organisms for at least part of its life cycle
Habitat patch: spatially detfined arca of habitat for a species.

Key patch: a patch with a carrying capacity large enough to sustain a key population, and
close enough to other patches to recetve, on average, one immigrant per gencration.

Key population: a rclatively large, local population in a network, which is persistent
under the condition of one immigrant per generation.

Local population: small population of at least onc pair, in onc habitat patch, or
more habitat patches within the home range of a species. A local population on its
own is not large cnough to be sustainable. In this report with a local population is
meant to define an arca large cnough (sufficient habitat) to support a local
population.

Metapopulation / Network population: a sct of local populations in an ccological
network, connected by inter-patch dispersal.

Minimum Viable Population (MVP): a population with a probability of cxactly
95% to survive 100 years under the assumption of zero immigration.

Persistent or viable population: a population with a probability of at least 95% to
survive 100 years.

Scenario: Image of a desirable and possible future situation.

Spatial cohesion: a rclative measure that can visualise the weakest parts in the
ccological network for a certain specics.

Sustainable (habitat) network: a habitat network that can support a sustainable
network population.

Viable population: scc persistent population.

14 Alterra-rapport 699



2 Method and structure of report

21

General introduction on ecoprofiles

FFor the development of guidelines for spatial cohesion of habitat for animal species,
the concept of ‘ccoprofiles” for the sensitivity to fragmentation of habitat has been
used. An ccoprofile is a description of the spatial and qualitative requirements of a
surrogate species, which represents a range of species with similar demands. The
large variety of species that can be present m a landscape s thus reduced to an
orderly number of ccoprofiles. These ccological profiles differ in their sensitivity to
fragmentation of habitat (Table 1; Vos e ¢/, 2002).

Table 1 Feological profites differ in the ameonnt of required habitat area for a viable population and in their
dispersal capacity’ (affer 1 vs ef al, 2002)

Dispersal
capacity

Required
habitat area

==

>

<Trae—iae

®

- Low extinction risk
- Limited dispersal
capacity

Low extinction risk
Intermediate dispersal
capacity

- Low extinction risk
- lLarge dispersal
capacity

Least vulnerable for
fragmentation
{e.g. common sandpiper)

- Intermediate
extinction risk

- Limated dispersal
capacity

Intermediate
extinction risk
Intermediate dispersal
capacity

- Intermediate
extinction risk

- Targe dispersal
capacity

- High exnnction risk
- Limited dispersal
capacity

Most vulnerable for
fragmentation

(e.0. ree [rog)

[Tigh extinction risk
Intermediate dispersal
capactty

- High extinction risk
- lLarge dispersal
capacity

(e.g. large birds)

U Dispersal capacity = Distance that most individuals ot a species can cover by undirected movement to a

possible colonisation arca.

Alterra-rapport 699
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2.2  Method

‘The method, which s innovative and undergoing development, is described in
Opdam ¢/ @/ (in press). The procedure and different steps of this method and their
mutual coherence are shown in ligure 1. The designing of an ccological network s
used as a case-study to validate this method.

‘The different steps of the method and data used are listed below, with a brief
description of the procedure that is followed:

Analysis of ecological networks in present landscape
A recent analysis of the ecological network of five different types of ccosystems in
Cheshire county is used and relevant data are summarised (van der Sluss e/ @/, 2003).

Abiotic conditions
A number of maps are available and are used to identify areas with high potential for
the development or restoration of good quality habitat.

Step 1 Choice of ecosystem types and objectives

In discussion with the Life IECOnet Project l'cam it 1s deaded to explore the
possibilitics for sound ccological networks for a number ecosystems and their order
of priority in those cases where the spatial structure of ccosystem development
coincide on the same location.

Ambition levels for the objectives are set by the Life IXCOnet Project I'eam for cach
ccosystem. A minimum ambition level 1s derived from the extrapolation of current
policics. A more ambitious ambition level s estimated by the Life IHCOnet Project
T'cam.

Step 2 Choice of target ecoprofiles for selected ecosystems

Based on the analysis of the ecological networks 1 the present situation and on
expressed ambition levels, a sct of target ccoprofiles is selected in discussion with the
[LCOnet Project Team. Target ccoprofiles are those ccoprofiles for which the
present habitat network s non-sustainable, but with feasible cfforts can become
sustatnable. The aim 15 to sclect two ccoprofiles per ccosystem, of which one
represents species that are hindered in their movements by infrastructure, and one
which 1s not.

Step 3 Generating spatial options for ecological networks

‘I'o achieve sustainable habitat networks for target ccoprofiles, spatial options arc
generated. Depending on the present situation and the abtotic conditions and
potential, the following strategies can be used:

- Connecting patches or networks of patches

- Enlargement of patches

- Increasing the density of habitat patches

- Improving habitat quality in existing patches

16 Alterra-rapport 699



On the basts of the generated spatial options, the FCOnet Project T'eam inventories
the hikes and dishkes of the most important stakcholders in the County regarding
nature development. The IHCOnet Project "T'eam also assesses the opportunities and
restrictions for nature development in the future as a result of developments in other
functions as urban planning, waste disposal ctc.

Step 4 Ranking spatial options

irst, the generated spatial options arce cevaluated and ranked based on their spatial
cfficiency for the contribution to nature quality.

After that, the ranking is shifted, based on an analysis by the the IECOncet Project
‘I'cam of the likes and dislikes of stakeholders and on the detected opportunities and
restrictions. [ erewith, the ccologically sound spatial options  with support of
stakcholders were detected for cach ccosystem.

T'he next step is to combine options of cach ecosystem into one scenario. Ilerewith,
we aim for a structure of ccological nctworks in which networks of distinet
ccosystems can contribute most to cachothers quality®.

Present situation

Abiotic conditions

Step 1 Choice of ecosystem type

Analysis. of
ecological networks

Step 2 Choice of ecoprofiles

Step 3 Generating spatial options J Stakeholder

Step 4 Ranking spatial options Compatibility with other

land use functions

Visnre 1 low diagram of method for planning ecological networkes in multifnnctional landscapes.

2 1L.g. by realising a joint network of woodland and heathland, the transinon between and joint presence of these
two types of ecosystems emerges, of which many species profit.

Alterra-rapport 699 17






3 Earlier decisions and bandwidth for designing ecological
networks

This chapter 1s the state of the art report of an carly stage of the scenario making.
Some of the presented assumptions appeared invalid in a later stage of the process,
when new information became available. If so, adaptations of assumptions are put
down later on 1n this report.

31 Meres and mosses

3.1.1 Present situation

Data collected on meres and mosses indicates that the theoretical maximum area that
could be restored to suitable peatland habitat 1s 3,700 ha (T'able 2, Figure 2).

Table 2 Data on area of patential or present peatland in Cheshire connty

Data on meres and mosses Area
Peat parcels currently supporting mire vegetation 1,700 ha
Peat with all semt-natural vegetation (1.c. Cheshire Peatland Inventory 2 400 ha
& ¥ »
Arca of peat blocks (geological drift map) 3,700 ha
Peatland , Present situation
BUAY 1
P
) e P _ ) 2
- TR i
4 ¢ ¥ < f (
¢ Ny 5
- B "_\/ —~ : 4
Vg = - K ('
y ) Py ) ¥ - 3
- Py wr phizg
' E AN Y S N
:{ 'h Mat i
n A
5 B
b g v
3 by by
\\\J*-\ LT a : V)
N T e A, §
A ¢ RO P '_! Actual habcat - peat covared wath some form of wet peatiand vegetation
N T '_] Patential habital {ShanTerm) - peat'and wita any form of semi-natural

f vegetation

H H - E Patential habitat {LorgTerm) - clocks of peat srown cn g2al dnft map
— including drained agr cuk. land elc.

[] Cuttine of sites that wil be recavered in near fuiure

Figire 2 Actual and potential peatland in Cheshire cownty
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The Forestry Commussion’s target for peat restoration in Delamere Forest consists of
the restoration of all 22 peat bodies present, which cover a total arca of 101 ha. In
addition, the Cheshire Wildlife T'rust has recently established a nature reserve on
Gowy Marshes and 1s aiming to restore 164 ha out of 437 ha of peatland on the site.

3.1.2 Ambition levels

The low ambition level for meres and mosses 18 set at 270 ha, to be realised in
Delamere Forest & Gowy Marshes. “These hectares have already been assigned to
specific, known areas, and therefore no additional spatial options are gencrated.

‘The high ambition level 1s set at the restoration of 2,100 ha, which includes the 270
ha. that will be realised in Delamere Forest & the Gowy Marshes. The remaining
1,830 ha. will be realised in wetland sites that contamn peat parccls.

3.1.3 Decisions and assumptions

- 'T'he sites which were mdicated as ‘peat covered with some torm of wet peatland
vegetation” are considered to be good quality habitat for species of meres and
MOSSCs;

- Sites indicated as ‘peatland with any form of semi-natural vegetation” and ‘blocks
of peat shown on geological drift map including drained agricultural land cte.” arce
constdered to be unsuitable habitat for peatland species at present, but have the
potential to be restored to good quality habitat for these species;

- The sites with ‘any form of semi-natural vegetation” are constdered to be sites that
can be restored within a relative short term;

- 'T'he sites ‘blocks of peat shown on geological drift map’ that do not coinaide with
sites that are covered with wet peatland vegetation or any form of semi-natural
vegetation are considered to be sites that can be restored 1n the longer termy

- In generating spatial options, we took into account that the restoration targets for
Delamere Forest & Gowy Marshes will be realised 1n the near future; these sites
are considered as good quality peatland habatat.

3.2 Heathland

3.2.1 Present situation

The Cheshire Teathland Inventory (1995) showed a total arca of only 160 ha of
heathland in Cheshire (60 ha lowland heath and 100 ha upland heath or moorland,
I'igure 3).

Lowland heathland restoration 1s confined to spectfic arcas ot Cheshire (< 250 m),

upland moorland restoration 1s confined to the Peak District National Park and Peak
fringe (> 250 m). Three different classes are suitable for heathland restoration in the

20 Alterra-rapport 699



long term: high, moderate and low potential sites. Survey work has shown that recent
successton habitats (birch woodland and acad grassland) together with contfer
plantations, could be converted back to lowland heath. These are high potential sites
for heathland restoration i the short term (Ifigure 3).

I Heath.shp: nctual good qually habitat High polenlial - moor: good potenlial uptand heath (short larm)
I . p [ High polantial - blanket peal; good potential upland heath (shor tarm)
z:il'}‘\l::mhp Patentia! good quality habitat I No potentiat for heathiand 5 o 5 6 K
ifometers

| Unsurvoyed areas

I High potantial - dry lovidand healh (long term) — -
B Modorate polential for lovdand heath (long term) [ | Newwcount.shp -
[___] Low potential for loviand healh (fong term) Roads shp

Figure 3 Actiual and potential beathland babitat in Cheshire county

3.2.2 Ambition levels

Ambition levels for Cheshire are:

L.ow ambition level: increase of 250 ha

Iigh ambitious level: increase of 500 ha

74 ectares of contfer forest in Delamere Forest 1s to be converted to lowland
heathland. No other hectares are already assigned to specific sites.

3.2.3 Decisions and assumptions

e Lowland heath 1s found in low-lying areas (< 250 m); all of Cheshire outside the
Pennines

e 'The lowland arca contains mostly dry heathland, sometimes in a mosaic pattern
with wet heathland

e Upland heath 1s found in the higher arcas (>250 m); in the Pennines

o [t 1s of little use connecting arcas of lowland heath with upland heath since most
spectes are confined to once or other of these habitats

Alterra-rapport 699 21



Sites present in the shapehile beath.shp are considered to be high quality heathland
sites

Sites present in the shapehile beathbap.shp are considered to have high potential for
restoration to high quality heathland sites in the short term

Sites indicated as ‘high potential — dry lowland heath’ in the tle heathne.shp, arc
constdered to have high potential for high quality lowland heath in the long term
Sites indicated as ‘moderate potential — dry lowland heath’ in the tile beathne.shp,
are constdered to have moderate potential for high quality lowland heath in the
long term (resulting in a mosaic of acid grassland and heathland)

Sites indicated as ‘low potential — dry lowland heath’ in the file beathne.shp, are
constdered to have low potential for high quality lowland heath in the long term
Sites indicated as ‘high potential — moor’ and ‘high potential — blanket peat” in the
file beathne.shp, are considered to have high potential for high quality upland heath
in the short term (a change in grazing intensity can readily restore heathland
habitat)

Arcas that are indicated as ‘high potential — blanket peat’ in the tile heathne.shp,
have potential for quality upland heath in the short term; a change 1n the intensity
of grazing can readily restore heathland habitat

33 Rivers

3.3.1 Present situation

Many large and smaller rivers flow through Cheshire County, draining into the tidal
arcas of the Dee and Mersey in the Northwest. In these arcas there 1s potential for
improving riverbank quality and rchabilitation of natural floodplains (IMigurce 4).

In Figure 5, the present suitable habitat for a wetland species s shown (Sedge
warbler). "This habitat reflects the presence of marshland in the lowland area. In the
tidal floodplains, some vast suttable wetland arcas are present. Along the rivers and
around inland water bodics, only very small patches offer suitable habitat.

22
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?Wéﬁéﬁaj k v —~ { b ' ._;} Potential area1

I River Valley Floodplain
[ Tidal Flats & Coastal Floodplain
[l Inland Standing Water and Meres
B Mires

W Urban area

River

Wetland
Habitat Sedge warbler

I High quality habitat
B Moderate quality habitat
Low quality habitat

Fionre 5 Suitable habitat for the Sedge warbler in the present situation
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3.3.2 Ambition levels

A number of mitiatives are and will be carried out for the restoration of river habitat.
These measures will improve habitat quantity and quality.

Quantity improvement of habitat by:

Bank fenced: to prevent cattle trampling the river edge so as to encourage the
development of bankside vegetation for the benefit of otters, water voles, birds,
etc.

6 m bufler around water bodies: for same reason,

Altering management or land use along water bodices (c.g. by Stewardship).

Quality improvement of wetland habitat by:

AAdrice: offering a wide range of advice on pollution, angling, ctc. with the aim of
reducing silt crosion and deposition in rivers. The output will be reduced silt and
nutricnt input nto rivers, clearer water, higher photosynthesis and improved fish
spawning, invertebrate life, cte.

‘T'he ambition level for the ccological network s shown in ‘T'able 3.

Table 3 mbition lerels for rivers

‘I'ype of measure | .ow ambition level | 1ligh ambition level
Qnality of habitat

Advice | 1,500 km [ 3,000 km

Qunantity of habitat

Bank fenced and 6 m buffer 600 km 1,200 km

Potential wetland sites and 330 ha 2 400 ha
stewardship

3.3.3 Decisions and assumptions

24

‘T'he sites indicated as ‘river valley floodplains’, ‘tidal flats and coastal floodplains’,
‘inland standing water” in the shapefile of ccoscapes, added with the sites in the
shapefiles %idal_fp.shp’, ‘rver_jp.shp’ and wmeres.shp’ retlect the potential wetland sites
in Cheshire County.

‘The sites indicated as ‘mires” in Figure 2 (‘meres and mires” from ecoscape.shp minus
the sites from smeres.shp) reflect the sites that may contribute to the cecological
ncetwork for wetland arcas.

Conditions in wetland areas in the Pennines are so cold and extreme, that many
lowland wetland species do not occur in this arca. Connecting lowland and upland
types of wetlands 1s thercfore not a priority.

The LARCII-analysis only gencrates information on the present location of
wetland habitat in the lowland arca. No information on wetland arcas in the
Pennines was available and attention was thercfore focussed on networks in the
low parts of Cheshire County.
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3.4 Woodland

3.4.1 Present situation

A total of 1,977 ha of ancient woodland s present in the study arca (Ancient
Woodland Inventory; Finglish Nature; Figure 6) of which 1,541 ha consist of semi-
natural ancient woodland and 436 ha is replanted. “The total arca of all broad-lecaved
woodland 1s 5,100 ha (1984 Phasc 1 I labitat Survey).

The OS Master Map shows 14,000 ha of land parcels that contain woodland but as
they also include other habitat this is obviously an over estimation (Table 4).

FFigure 6
Cheshire
avatlable
different

shows that the woodland arcas arc small and scattered over almost all
County. 'The above mentioned data are the most accurate and up to date
for woodland habitat. Note that for the LARCIT analysis of woodland
data from the shown datascts were used. As a result, some differences in

the analysis of the present situation will occur,

Woodland § ¥

1984 Phase 1 habital survey

T ATET D s rf 0 5 10 15 20 Kilometers

B broadieaved forest s
I cConiferous forest
mixlure of roadleaved & conifeious liees

Vigure 6 Actual woodland in Cheshire County (sonrce: OS Master Map & 1984 Phase | labitat Survey)
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Table + Woodkand area in Cheshire Connty that is mapped

Source Vegetation type Area (ha)
Ancient Woodland Inventory | Semu-natural extsting ancient woodland (1,541 ha)

(Fnghsh Nature) Replanted (436 ha) 1,977
1984 Phase 1 I labitat Survey Broad-leaved woodland 5,100
OS Master Map Land parcels that contain woodland (overestimate) 14,000

3.4.2 Ambition levels

The present increase in woodland area 1s equivalent to a 5% increase over some
decades. "The low ambition level in this study s higher: an increase of 1,250 ha
woodland. "The high ambition level 1s set at an increase of 2,500 ha extra woodland.

3.4.3 Decisions and assumptions

- T'he expansion of woodland that 1s aimed for in the ambition levels can be
rcalised anywhere in the county (but we would not want to plant new woodland
on existing features of high value for nature conservation).

- Sttes that are referred to as ‘ancient woodland” in the Ancient woodland inventory
arc considered to be high quality habitat for woodland species, and  to
accommodate specific species of ancient forests.

3.5 Grassland

3.5.1 Present situation

In 1996, some 3,000 ha of semi-improved and unimproved grassland sites were mapped
n a Grassland Inventory of Cheshire (IMigure 7; "lable 5). ‘These sites are situated
randomly in the landscape: the presence of these more or less ‘neglected’ grasslands 1s
more related to coinadental circumstances (traditional management by any farmer) than
to features of the landscape (e.g. soil type;). The presence of actual improved grassland
sites 18 shown on the land use map (Ifigure 7). Note that for the LARCIT analysis of
grassland species different data from the above mentioned datasets were used. As a
result, some differences in the analysis of the present situation may occur.

Table 5 lrea of rongh grasstand in Cheshire Connty in 1996

Source Vegetation type Area (ha)

Grassland Inventory Semi-improved and unimproved grassland 3,000
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3.5.2 Ambition levels

‘I'he minimum ambition level was scet at 3,800 ha grassland and 500 km extra semi- or
unimproved grass strips. The high ambition level was to develop 7,600 ha grassland
and 1,000 km grass strips.

Grassland SR

P
{'- N If:— Grass'and inventory
G A ‘_j Jnimproved and n 4 d
% 3l : .
. e » : Grassland area derived (rom tand use map
H {‘qu/ e b X e : | High potontial for rough grassland (short torm)
A 2 <L j . 1 Mod potential for fough (short term)
R /: N 1 potontial for rough graestand
N [ Na potential for raugh grasstand
3 13 30 Korsen
= I Road sides

Lijgure 7. Presence of unimproved and semi-improved grasstond (sonrce: Grassland Lnventory) and sites that hare
potential for rough grasstaud (after land nse map and ran der Shis, 2003)

3.5.3 Decisions and assumptions

T'he semi- and unimproved grassland sites, mapped in the Grassland Inventory,
arc considered to be high quality habitat for grassland species
Grassland sites in the Pennines support different species than sites in the plains of
Cheshire, Tt 18 not uscful to try and conncct these types of grasslands i an
ccological network
All land usc and soil types are suttable for the development/restoration of
unimproved grassland, except the land use types ‘open water” and ‘habitation’; and
transformation of woodland to rough grassland is considered to be undesirable

- I'ransformation of sites with improved grassland takes less effort and time than
transformation of other land use types. Por transformation into natural grassland
types these improved grassland sites are considered first choice.
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4 Step 1: Selection of ecosystem networks

The following ccosystems that occur in Cheshire County were sclected:
e Mecres and mosses

e [lcathland

e Rivers

e Woodland

e Grassland

The order of the ccosystems indicates the priority that 1s given to the planning of
sound ccological networks by the Chester KCOnet team.

[“igure 8 gives an overview of the presence of these ecosystems and land use types in
Cheshire County.

Land use

- mostly broadleaved woodland
[ mostly coniferous woodland

B mostly grassland
I mostly heathland

- mostly wetland

I mostly tidal wetland

Vienre 8 Orerview of priority ecosystenms and lond use types in Cheshire Connty
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5 Step 2: Selection of ecoprofiles

5.1  Meres and mosses
5.1.1 Overview on available ecoprofiles

Information for only a few spectfic species of meres and mosses was available (Table
6). The species included in T'able 6 arc all used in the LARCIT analysis of the present
situation (van der Sluts e/ @/, 2003).

Lable G "Traits of Vicologicad profiles of peatland species (afer vau der Sty et al, 2003)
Printed italic: ecological profiles, used in the analysis of the present sitnation.
* = duta originated from 1 AARCH database
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E =& A4 |48z 83 =~ O c 2w Z 58
a2 ¢ € v g g‘;‘ﬁ;é g a5 825 229
Z 9 a AEE 254z M & Z % 0 Z € ¢
Black darter No 50 3patches
Lonr-spotted chaser No 30 3patches
Green hairstreak No 5¥ 100

5.1.2 Analysis of network quality in the present situation

‘The three species analysed for meres and mosses are Black darter, Green hairstreak
and Four spotted chaser (van der Sluis e/ «Z, 2003). The Green hairstreak has a
limited dispersal range, whereas the Four spotted chaser and Black darter are very
mobilc.

Bluck: darter

Onc key population is found in south Cheshire, clsewhere there are only small local
populations. Since the habitat requirements are not large and the dispersal capacity is
large (good conncctivity), the small populations that remam still result in a
sustainable population (1able 7).

Table 7 Results LARCH analysis Black darter (sonrce: ran der Stiis ef al., 2003)
- = rery poor — poor; + = poor — moderale; ¥+ = moderale - good; Y+ = vood - very vond

Black Darter Present situation
Population assessment +
Nenwvork assessment ++
Connectivity i
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Green hairstreafk

'nough habitat is present for a minimal viable population (MVD 1n the Pennines and
around Delamere Forest): some key populations are found further south. This results
in a viable habitat network for this ecoprofile (lable 8).

Table 8 Resnlts LARCH analysis Green hairstreak (source: van der Shis et al, 2003)
- = very poor — poor; + = poor — moderate; ++ = moderate — good; +++ = good - rery good

<

Green hairstreak Present situation
Population assessment ++
Network assessment +++
Conncectivity +

Four-spotted chaser

‘The spatial behaviour s similar to that of the Black darter and the results are very
much the same. ‘T'he FFour-spotted chaser uses a wider range of habitats; the amount
of habitat 1s therefore sufficient for a MVP. The long dispersal range results in a well-
connected landscape for this species (1able 9).

Table 9 Results 1ARCH analysis Vonr-spotted chaser (source: ran der S s et al., 2003)
- = very poor— poor; + = poor— moderate; ++= moderate — good; +++ = good - rery good

Four spotted chaser Present situation
Population assessment ++
Network assessment ++t
Connectivity 4+

5.1.3 Selection of target ecoprofiles

FFor the high ambition level, the ccoprofile ‘Green hairstreak’ 1s chosen as the most
suitable target ccoprofile for meres and mosses. Species with this ccological profile
arce sufficiently mobile to be able to deal with a poor connectivity of habitat in the
county, and an ccological network could largely improve the viability of populations
of these kind of species.

Barricrs in the landscape, as for example roads or railways, do not fragment the
habitat of (flying) species that fit this ccoprofile. We have no knowledge of an
ccoprofile with similar traits, but where the habitat 1s fragmented by barriers.
‘Therefore, we took into account that species with similar traits might occur that do
have problems crossing barriers.
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5.2 Heathland

5.2.1 Overview on available ecoprofiles

T'wo types of lowland heathland are sclected from Brockmeyer & Steingréver (2001):

¢ Dry heath

e Wet heath with fens

Both types are present in lowland Cheshire. Ticoprofiles for upland heathland are not

available 1n Brockmeyer & Steingréver (2001).

Table 10 and Table 11 show the available ccoprofiles for lowland heathland and the

ccoprofiles used to analyse the present situation with LARCI L

Table 10 1 owland heath: ecoprofiles not sensitive to barriers

ecoprofiles of dry beathland

ecoprofiles of wet heathlund

species that were nsed for the analysis of the present landscape

Printed in black:
Printed in blue:
Printed in green:
Underlined:

Backsronnd colonr green:
Backgronnd colonr yellow:

Background colonr red:

ecoprofile contains at kast one species that counld/ does occinr in Cheshire

sitable areas in the study area
ecoprofiles with no potential for « sustainable habitat network in the

study area

ecoprofiles with a very sustainable habitat network covering most suilable
arcas in the study area
ecoprofiles with potential Jor sustainable habitat networks in parts of

Bluck_frame: selected fargel ecoprofile
Dispersal
capacity
(km) 0-3 3.7 7-15 15-25 25-35 >35
Key Area
(ha)
(least
vulnerable
0-10 for
fragmentation)
Grizzled Grayling
10-100 skipper Small heath
100-500
500-1000 Stonechat Wood Iarlf
Black grouse
1000-5000
(Most
> 5000 vulnerable for
fragmentation)
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Table 11 Lowhind heat: ecoprofiles sensitive to barrviers

Printed in black: ecoprofites of dry beathland

Printed in bie: ecoprofites of wet heathlond

Printed in green: species that were nsed for the analysis of the present landscape

Underlined: ecoprofile contains af least one species that could/ does occur in Cheshire
Backsrowund colonr green: ecoprofiles with a rery sustainable habitat network corering most suilable

areas in the sindy area
Background colour yellow: — ecoprofiles with potential for sustainable habitat nehrorks in parts of
suttable areas in the study area

Background colonr red: ecoprafiles with no potential for a sustaiuable babifal uetwork in the
study area
Black frame: selected fargel ecoprofite
Dispersal
capacity
(km) 0-3 3-7 7-15 15-25 25-35 >35
Key Area
(ha)
Idas blue (least
Alcon blue d " bl
0-10 Silver-studded i “f“:" <
blue - o
Palmate newt ragmentation)

Smooth snake

10-100 Moo frog
Common lizard

100-500 Viper

500-1000
1000-5000
(Most

> 5000 vulnerable for

fragmentation)

5.2.2 Analysis of network in present situation

The three species analysed for heathland are Stonechat, Small heath and Common
lizard. The first two species have a limited dispersal range, whereas the Stonechat s
more mobile (van der Sluis ¢/ ¢/, 2003). ‘Stonechat’ and ‘Common lizard’ represent
species that occur in lowland heath.  ‘Small heath’ represents the limited number of
species that occur both in lowland and upland heath.

Stonechat

Based on the distribution of heathland in Cheshire this species could only occur in
local populations (Table 12). In reality they occur mainly in dunce arcas along the
coast, and in Wirral. As part of the Wirral arca 1s missing in the habitat maps this arca
could not be taken into account. At present the network is not viable. Connectivity is
also low, duc to lack of habitat.
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Table 12 Results LARCH anabysis Stonechat (sonrce: ran der Stuis ef al, 2003)
- = rery poor — poars + = poor — moderate; ++ = moderate — good; +++ = good - rery good

Stonechat

Present situation

Population assessment
Nenwvork assessment
Conncctivity

+

Small heath

The only stable population 1s Jocated in the Pennines. ‘The remainder of Cheshire
could contain small local populations. Duc to their dispersal capacity (up to 5000 m),
those arcas might occasionally be occupied by small numbers of butterflies. "The
connectivity 1s limited, with the focal point obviously in the Pennines (l'able 13).

Tabte 13 Reswlts LARCH analysis Small beath (source: van der Shuis et al., 2003)
- = wery poor — poor; ¥ = poor — moderate; ++ = moderate — good; +++ = goad - rery good

Small heath

Present situation

Population assessment
Network assessment
Connectivity

+
ik
+

Common lizard

‘T'his ccoprofile 1s not viable under present conditions (Table 14). Roads fragment the
habitat and the natural arcas can only mamtain small local populations. In the
LLARCIT analysis without roads, viable populations are possible around Delamere
I'orest, further south towards Peckforton and in the Pennine foothlls.

Table 14 Results 1ARCH analysis Common lizard (source: vau der Shuis ef af., 2003)
- = rery poor— poor; + = poor — maderate; ++ = moderate — good; +++ = good - rery good

Common lizard

Present situation

Population assessment
Nenvork assessment

Connectivity

0
0

5.2.3 Remarks on the present situation: upland heath

Since most of Cheshire lies below the altitude of 250 m, the type of heath vegetation
that occurs in most of the County 1s lowland heath.

In a rclative small arca of the County ncar the cast boundary, upland heath s
abundant. "This upland hcath or moorland 1s part of a larger arca of actual and
potential upland heath that s situated mainly across the border in the Peak Park. "The
arca outstde the county constitutes the ‘body’ of the habitat network of upland heath;
the upland heath sites in Cheshire are situated at the very edge of this habitat
network.

If habitat fragmentation 1s imiting for the biodiversity in upland heath, the task of
creating a viable habitat network would mainly lhe outside Cheshire County.
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[lowever, the landscape analysis with the ccoprofile ‘Small heath’ shows that both
connectivity and amount of habitat arca arc very high in the Pennines (thanks to the
large arca of suitable habitat in neighbouring counties). T'o improve biodiversity for
upland heathland, the task in Cheshire is to improve the guality of habitat in the
Pennines. Lowering the grazing pressure by sheep can casily raise the quality of these
sttes. In general, expanding the arca of high quality habitat in Cheshire will have a
positive cffect on biodiversity in the County. Wherever existing habitat quality 1s
degraded, species will be able to recolonize such sites quite casily. [lowever, these
upgraded sites in Cheshire will only contribute little to the sustainability of the total,
county cxcceeding habitat network of upland heath species.

5.2.4 Selection of target ecoprofiles

For lowland heathland, the ccoprofiles ‘Common  lizard’ (representing  barrier
sensitive species) and ‘Grayling” (representing species that are not sensitive  to
barricrs) arce selected (Table 10 and T'able 11).

For upland hecathland habitat fragmentation is not restricting biodiversity, and the
task 1s to improve habitat quality. These sites are not priortised, therefore, by means
of an ccoprofile.

5.3 Rivers
5.3.1 Overview on available ecoprofiles

The sclected ecoprofiles for nivers and floodplaimns are the ccoprofiles of 2 types of
wetlands in Brockmeyer & Steingrover (2001):

- Brooks and brook forest

- Marsh, brushwood and large water

Both types are present in Cheshire,

‘T'he traits of these ecoprofiles are listed in "I'able 15. In "T'able 16 examples are shown
of species which are represented by these ccoprofiles, and which of these species
occur in the study arca. An overview on the ecological traits of ccoprofiles are shown
in T'able 18 and Table 20).
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Table 15 Traits of ecoprofiles of rivers and floodplains (after Broekmeyer & Steiugrover, 2001 and raw der Shis,
2003). Ltalic: species wsed in the L ARCH -analyses of the present sitnation

g 5

g B i) E E=

=} z .9 v g g ] |. 3 g =

& EE | L5383 | & Egn | £33

g 2 3 £33 B¢ ey £ 9 E £ o E

m ! 2534 a M E =58 = 8
Brook lamprey yes - - 10 0
Stone loach yes - - 10 0
Purple Fmperor yes 2 50 235 50
Lesser Marbled ritillary yes 2 5 25 50
Ide yes - - 10 0
Beaver yes 20) 300 50 50
Blucthroat no 10 300 - -
Grasshopper Warbler no 20 300
Large Copper no 5 50 - -
Spined loach yes - - 25 0
Wels yes - - 50 0
Root vole ves 3 50 25 50
Otrer yes 50 - 50 50
[esser Marbled Friallary yes 0.5 ) 70 10
Sedge Warbler no 11 35 - -
CGirass snake yes it 300 25 25
Bittern no 30 750 -
Sunbleak yes - - 25 0
Banded demoiselle No 10 10 10
Sedoe warbler No 10 100 - -
Water rofe Yes 3.2 25
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Table 16125t of ecoprofiles of rivers and floddplains (Broekmeyer & Steingrover, 2001 ) and examples of species
they represent. Underlined: species that occur in Cheshire Connty

Name ecoprofile

Representing species e.g.

Brook lamprey

Brook lamprey

Stone loach

Stone loach

Purple 'mperor

Purple Emperor

Lesser Marbled l'utillary

Lesser Marbled Iratillary
Furopean [ larvest Mouse

Ide lde
Beaver Beaver
Bluethroat Bluethroat

Great Reed Warbler

Great Reed Warbler
Grasshopper Warbler

Large Copper Large Copper
Spined loach Spined loach
Wels Wels

Root vole Root vole
Otter Otter

Lesser Marbled Frinllary

Lesser Marbled Faullary

Sedge Warbler

Sedge Warbler

Grass snake

Grass snake

Bittern

Bittern

38
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Table 17 Rirers and floodplains: ecoprofiles not sensitive to banzers

Printed in bluck:
Printed in greea:
Underlived:

Backgronud colonr preen:
Backgrowd colour yellow:

Backgroind colour red:

ecoprofiles of rivers and their flondplains
species that were used for the analysis of the present landscape

ecoprofile contains al least one species that counld/ does occuer in Cheshire
ecoprofiles with a very sustainable babital network corering most switable

areas in the study area

ecoprofiles with potential for sustainable habital networks in parts of
suitable aveas in the study area
ecoprofiles with no potential for a sustainable babitut netwark. in the

study area

Black frame: selected target ecoprofile
Dispersal
capacity
(km) 0-3 3-7 7-15 15-25 25-35 >35
Key Area
(ha) »
bl e
ande vulnerable
0-10 demoiselle to
fragmentation)
Sedge
10-100 Warbler
100-500 Bluethroat Great ceed
warbler
500-1000 Bittern
1000-5000
(Most
> 5000 vulnerable to
fragmentation)
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Table 18 Rivers aund floodpluins: ecoprofiles sensitive to barriers

Printed in black:
Printed in green:
Underfined:

Background colonr green:

Backgronnd colonr yellon:

Background colonr red:

ecoprofites of rivers and their floodpluins
species that were used for the analysis of the present kindscape

ecoprofile conlains al feast one species that conld/ does occur in Cleshire

areas in the x/m/)' red

sutitable areas in the study area
ecoprofiles with no potential for a sustainable habitat wetwork in the
.1‘///(/)' areqd

ecoprofiles with a very sustuinable babitat networke corering most suitable

ecoprofiles with potential for sustainable habitat wetworks in parts of

Bluck_frame: selected larset ecoprofile
Dispersal
capacity
(km) 0-3 3-7 7-15 15-25 25-35 >35
Key Area
(ha)
Lesser (Least
0-10 marbled Root vole mlnzable
fratillary fragmentation)
10-100 Water vole
100-500 Grass snake Beaver
500-1000
1000-5000
(Most
> 5000 vulnerable to Otter
fragmentation)

5.3.2 Analysis of network quality in the present situation

(after: van der Sluis e/ a/,

Bunded demoiselle

2003.)

Over 150 local populations constitute together a large viable network. The centre

point of the population lics in the west, where main rivers flow (lable 19).

Table 19 Results LARCIH analysis Banded demoiselle (source: ran der Shuis ef al, 2003)
- = rery poor — poor; + = poor— moderate; ++ = moderate — good; +++ = good - rery good

Banded demoiselle

Present situation

Population assessment
Network assessment +++
Connectivity +++
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Waler rvole

Only three local populations 1n Cheshire are large cnough for a viable population and
many patches are even too small for a local population. The network analysis shows
that local populations and small patches together are part of a larger network which
could potentially be very viable (1'able 20). This is only truc under the assumption
that roads form barriers to the water vole. This 1s probably a correct assumption
since in many cases rivers or ditches might be crossing roads, so fragmentation will
be less than expected.

Table 20 Results ARCH analysis Watervole (sonrce: van der Shiis et af., 2003)
= rery poor - poor; + = poor — moederate; ++ = moderate — pood; +++ = good  rery good

Water vole Present situation
Population assessment +
Network assessment + -+
Connectivity -

Sedve warbler

Only a few arcas arc large cnough to sustain a local population. The amount of
habitat scems to be limiting for this species. Due to the large dispersal distance,
however, the smaller arcas link up to viable networks. ‘The spatial cohesion of the
landscape is presently sufficient for this species (Lable 21).

Table 21 Results LARCH analysis Sedge warbler (source: van derShas et al, 2003)
- = rery poor— poor; + = poor — mederate; ++ = poderate — good; +++ = good - rery good

Sedge warbler Present situation
Population assessment 4
Network assessment +-+
Conncctivity +

5.3.3 Selection of target ecoprofiles

The target ccoprofiles, ‘Sedge warbler’ for flying species, and ‘Water vole” for non-
flying species were selected,

54  Woodland
5.4.1 Overview on available ecoprofiles

Four types of woodland vegetation were sclected from the study by Brockmeyer &
Steingrover (2001):
- Brook forest
Forest, shrubbery and edge vegetation on clay
- lorest, shrubbery and edge vegetation on clay with large water
- Dorest of poor and (fairly) rich sandy soil
These woodland types are present in Cheshire.
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Table 22 shows the ccoprofiles that match the four sclected vegetation types of
woodland habitat. lixamples are also shown of species they represent (T'able 23).
An overview on the traits of ccoprofiles are shown i ‘l'able 24 and T'able 25.

Table 22 Praits of ecoprofites of woodbaud regetation (after Broekmeyer & Steingrirer, 2001)

talic: speciex wsed in the LARCH-analyses of the present situation (raw der Shis ef al, 2003),

Data on dispersal capacity and area

Requirements corridor

fequirements
Dispersal | Area key Sensitivi tAre?n Minimum Maximum
Ecoprofiles distance area ensitivity stepping width gap width
to barriers stone

(km) (ha) (i) (m) (m)
Beaver 20 300 Yes 30 50 50
Nuthatil 11 50 No 5.5 - -
Pinc marten 30 3000 Yes 3000 100 100
Iiuropean harvest 2 3 Yes 1 25 50
mousc
Red deer 30 3000 Yes 300 1000 100
Squirrel 3 50 Yes 3.5 25 50
Marsh nt 11 300 No 30 - -
Green woodpecker 20 750 No 75 - -
Purple emperor 5 50) No 5.5 - -
Slow worm 2 30 Yes 3.3 25 50
Silver-washed friullary 5 50) No 5.5 - -
Brown hairstreak 2 50 Yes 3.5 25 50
Water shrew 2 5 Yes 1 25 50
Dormouse 1.5 100 Yes
Purple hairstreak 2 50 No

Tuble 23 1.0st of woodfand ecoprofiles (Broefneyer & Steingrover, 2001) and examples of species they represent

Underfined: species that occur in Cheshire Connty

Name ecoprofile

Representing species e.g.

Beaver Beaver
Nuthatch Nuthatch

Pinc marten

Pinc marten

lluropean harvest mouse

Furopean harvest mouse
Bicolored shrew

Red deer

Red deer

Squirrel

Squirrel

Marsh ut

Marsh tit

Picd flycatcher
I“ire crest

Green woodpecker

Green woodpecker

Purple emperor

Purple emperor

Slow worm

Slow worm

Silver-washed Fritillacy

Silver-washed frtillary

Brown hairstreak

Brown hairstreak

Water shrew

Water shrew
Luropean harvest mouse
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Table 24 Woodlknd: ecoprofiles not sensitive to barriers

Printed in blacke:
Printed in green:
Underlined:

Background colonr green:
Backgronnd colour yelfon:

Background colour red:

ecoprofiles of woodland

species that were used for the analysis of the present landscape

ecoprofile coutains al least one species that cowld/ does oconr in Cheshire

areas in the study area

suitable areas i the study area
ecoprofifes with wo potential for a sustainable habitat network in the

study area

ecoprofiles with a very sustainable habitat networke corering nost suitable

ecoprofifes with potential for sustainable habitat networks in parts of

Black frame: selected targel ecoprofile
Dispersal
capacity
(km) 0-3 3-7 7-15 15-25 25-35 >35
Key Area
(ha) &
(least
P 1 vulnerable
urple
0-10 hairstreak for
fragmentati
on)
Nuthatch
)
Brown ‘1 ur[‘)lc
10-100 hairstrcak emperor
Silver
washed
fratillary
100-500 Marsh tit
Green
500-1000
woodpecker
1000-5000
(Most
> 5000 vulnerable for
fragmentation)
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Table 25 Woodlund: ecoprofiles sensitire to barriers

Printed in Dluck:
Printed in green:

Underlined:

Backgronnd colonr green:
Backgronnd colonr yellon:

Backgronud colonr red:

ecoprofiles of woodluud
species thal were used for the analysis of the present landscape

ecoprofile coutains al least one species that conld/ does occur in Cheshire
ecoprofiles with a rery sustainable babitat network covering most suitable

areas in the study area
ecoprofiles with potential for sustainable habitat wetworks in parts of

sitable areas in the study area
ecoprofiles with no potential for a sustainable habilat uehwork in the

J'///(b’ areq

Bluck franmse: selected largel ecoprofile
Dispersal
capacity
(km) 0-3 3.7 7-15 15-25 25-35 >35
Key Area
(ha)
European
Harvest (least
0-10 Mouse vulnfe table
- or
FEuropean fragmentation)
Watershrew
10-100 I‘)( HCMOUSE Squirrel
Slow worm
100-500 Beaver
500-1000
1000-5000 Pine marten Red deer
(Most
> 5000 vulnerable for
fragmentation)

5.4.2 Analysis of network in present situation

(after: van der Sluis ¢/ @/, 2003)

Purple hairstreak
Under the present conditions the species is able to form Minimum Viable
Populations (MVDs) and scveral key populations in different places in the County.
The network population is viable, partly due to the low habitat requirements of this

butterfly.

Connectivity 1s limiting as a result of the low dispersal distance of the species (1able
26). This might well be an underestimation, however, since the spectes 1s likely to use
hedges and woodrows for migration, which were not mapped in the OS MasterMap.
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Table 26 Resnlts I ARCH analysis Prrple hairstreak (sonrce: van derShis et al., 2003)
- = rery poor — poor; + = poor — moderate; ¥+ = moderate — good; +++ = good - rery good

Purple hairstreak

Present situation

Population assessment
Network assessment
Connectivity

++
+++
+

Dormouse

Under the present conditions only one area, Delamere FForest, might be considered
large enough for a key population (some 340 ha). Towever, as Delamere forest is
essentially coniferous plantation, it 1s unsuitable for small woodland mammals that
need broadleaved woodland. 1f barriers are considered to be of no importance,
however, many woodland arcas might be suitable for this species (l'able 27). Roads
in  Cheshire  cause  considerable  fragmentation, however, and most  surviving
woodlands are too small since the species requires larger, old growth forests. This
might be an underestimation, since hedgerows are not mapped, and morce arcas
might be connected.

Table 27 Results L ARCH analysis Dormouse (source: ran der Shiis ef af,, 2003)
= rery poor — poor; + = poor — moderate; ++ = moderate — good; +++ = good  rery good

Dormouse Present situation

Population assessment +

Network assessment 0

Connectivity -
Nuthateh

‘T'he Nuthatch could potentially live in most wooded parts of the County. Duc to its
large home range, the species can be considered very viable (lable 28). "T'he fact that
the species 1s recently expanding into Cheshire, illustrates that landscape connectivity
for a small forest bird with a large home range might be adequate.

Table 28 Results 1 ARCH analysis Nuthateh (sonrce: van der Shiis ef af, 2003)
- = very poor — poor; + = poor — moderate; ++ = moderate - good; +++ = good - rery good

Nuthatch Present situation
Population assessment ++
Network assessment TR
Conncctivity +4+

5.4.3 Selection of target ecoprofiles

The quality of the habitat network for the sclected ccoprofiles was cvaluated, based
on the LARCI I-results, 1.c. spatial requirements of ccoprofiles and analysis of the
present landscape. ‘The arca and distribution of woodland  sites suggest  that
sustainable habitat nctworks are possible for ccoprofiles that are not sensitive to
fragmentation or ccoprofiles that have small area requirements (lable 26 and T'able
28, green background). For some ccoprofiles, however, the woodland patches offer
little possibilitics tor long-term survival and a viable network can only be achieved by
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taking additional measures (Table 26 and “l'able 28, yellow background). "I'he ‘Marsh
tit" ecoprofile is sclected as target ccoprofile tor flying species. Ifor non-flying specics
the ccoprofile "Dormouse" 1s sclected. or these target ccoprofiles spatial options for
an improved ccological network will be generated.

5.5  Grassland
5.5.1 Overview on available ecoprofiles

T'wo types of grassland are selected from Brockmeyer & Steingrover (2001):
¢ Grassland
e Grassland with small water

‘Table 29 shows the ccoprofiles that match the selected vegetation types of grassland
habitat. Iixamples of species they represent are also shown (Table 30). An overview
of the traits of ecoprofiles are shown in "l'able 31 and "l'able 32).

Available ccoprofiles are based on species that occur mainly in the plains of Cheshire
County and not in the Pennines. These ecoprofiles were used to analyse lowland
grasslands and design spatial options. For upland grasslands, no suitable information
is available, and therefore no advice can be given.

Table 29 “I'raits of ecoprofiles of grasstand vegetation (after Brockmeyer & Steingrorer, 2001)
Ltalic: species used in the [ ARCH-analyses of the present situation (vau der Shes et al, 2003),

=
g z
B 73 X
5 3 < E;
a o s
< g s _ 2 &
e g 2 E z 50
2 g~ <~ g g
‘g - M 5 3
£ © 3 E £ £
a i BT S ck: g
£ o g _E o £ B o ’é‘
Ecoprofiles N 2o M = 8 p-JRCH
Dingy skipper yes 2 50 25 50
yes - - 10 0
Dusky Large Bluc yes 0.5 5 70 50
liuropean Harvest Mouse yes 2 5 25 50)
Mazarnne Blue no 5 50 - -
Root vole yes ) 50 25 50
Pool frog ves 2 50 25 50
Small Pearl-bordered I'ritillary yes 2 5 25 50
Greal crested newt yes / 3,3 70 10
Barn oml no 50 2000
Common blwe yes 0.3 20
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Table 30 105t of ecoprofiles of rongh grasstand (Brockmeyer & Steingrover, 2001) and examples of species they
represent. Underfined are species that occnr in Cheshire Connty

Name ecoprofile Representing species e.g.
Dingy Skipper Sooty Copper

Dark Green Friullary
Purple-edged Copper

Glanville Fritillary

Dusky Large Bluce Dusky Large Blue
Marsh Urinllary
Luropean [ larvest Mouse Furopean [arvest Mouse
Common Mole
Mazarme Blue Mazarine Bluc
Large Copper
Grayling
Root vole Root vole
Pool frog Pool frog

T'ree l'rog

Spadefoort toad

L Natterjack toad

Small Pearl-bordered Frivllary Small Pearl-bordered Hritllary
Small Skipper

Pearly [ Teath
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Table 31 Grasstand: ecoprofiles not sensitive to barriers

Printed in black:
Printed in green:
Underlined:

Backgronnd colonr green:
Backgronnd colour yellow:

Backgronnd colour red:

ecoprofites of grasskand
spectes that were used for the analysis of the present landscape

ecoprofile contains ol feast one species that coutd/ does occnr in Cheshire

switable areas in the study area
ecoprofites with no potential for a sustainable habitat network in the

study area

ecoprofiles with a rery sustainable babital networke covering most suitoble
areas in the study area
ecoprofiles with potential for sustainable babital networks in parls of

Black frame: selected largel ecoprofile
Dispersal
capacity
(km) 0-3 37 7-15 15-25 25-35 >35
Key Area
(ha)
. (Least
0-10 Mazarine vulnerable
blue for
fragmentation)
10-100
100-500
500-1000
1000-5000 Barn owl

(Most
vulnerable

>5000 | for
fragmentati
on)
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Table 32 Grassland: ecoprofiles sensitive 1o barriers

Backgronnd cotour yellon:

Printed in black:
Printed in green:
U nderlined:

Buackgromnd colour green:

Backgronnd colonr red:

ecoprofiles of grosstand

species that were used for the analysis of the present landscape

ecoprofile contains al least one species that conld/ does occrer in Cheshire
ccoprofiles with a rery sustainable habital nelwork covering most suitable
areas in the study area

ecaprofiles with patential for sustainable babitat wetworks in parls of
stitable areas in the study area

ecoprofiles with no potentiol for a sustainable habitat network in the
study area

Black frame: selected targel ecoprofile
Dispersal
capacity
(km) 0-3 3-7 7-15 15-25 25-35 >35
Key Area
(ha)
Dusky Large
blue
Lluropean
harvest (Least
mousc vulnerable
010 Small Pead i
bordered fragmentation)
franllary
Great crested
newt
Dingy
skipper
10-100 Pool frog Root vole
Common
blue
100-500
500-1000
1000-5000
(Most
vulnerable
> 5000 for
fragmentatt
on)
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5.5.2 Analysis of network in the present situation
(after: van der Sluis e/ /., 2003)

The three species analysed for grassland ccosystems are Great erested newt, Barn owl and
Common blue. "I'he Great crested newt and Common blue have a limited dispersal
range, the Barn owl however 1s a medium sized bird, which can be very mobile. All
of the species occur in the plains of Cheshire County.

Gereal crested newt

Because of the large number of ponds in Cheshire County, several viable networks of
ponds were found. In reality the situation might be even better in some arcas, since
only open, non-vegetated ponds were used in the analysis (Table 33).

Table 33 Results LARCH analysis Great crested newt (source: van der Shis et al., 2003)
- = rery poor— poor; + = poor — moderate; ++ = moderate — good; +++ = good - very good

Great crested newt Present situation
Population assessment ++
Nenwork assessment ++
Connectivity

Barn owl

In the present situation, all habitat 1s part of a large County wide network duc to the
large dispersal distance of this bird. No key arca or viable population s present in the
study arca itsclf.

Table 34 Results LARCH analysis Barn owd (sonrce: van der Siuis ef al., 2003)
- = rery poor— poor; + = Jpoor — moderate; Y+ = moderate — goo(/; +++ = grm// - rery gom/

Barn owl Present situation
Population assessment +
Nenwork assessment +++
Connccnivity ++

Common blue

Potential MVPs are present in Delamere Forest and on the sandstone nidge. Several
key populations and many small populations were found to be present. The network
1s partly sustainable, in particular in arcas with MVDPs or key arcas. Since the dispersal
distance 1s limited, most areas are not part of a larger network (l'able 39).

Table 35 Results LARCL analysis Comnron bine (sonrce: van der Siuis ef af,, 2003)
- = rery poor — poor; ¥ = poor — moderate; ++ = moderate — good; +++ = good - rery good

Common blue Present situation
Population assessment +
Nenwvork assessment +
Conncctivity ++
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5.5.3 Selection of target ecoprofiles

Target ccoprofiles that are uscful for designing an ccological network for grassland
species are the Common blue and the Barn owl (respectively sensitive and non-
sensitive to barriers, ‘lable 31 and "l'able 32). With the chosen ambition levels, the
potential for viable populations for species they represent can be  enlarged
significantly.

‘The Barn owl represents birds with extensive territories, foraging in rough grassland.
Nesting habitat is presumed to be sufficiently available all over the county (farms, old
houscs, cavities in trees). Characteristics of these ccoprofiles are dertved from habitat
description and historic data on their presence in Cheshire County (van der Sluis e/
al, 2003).
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6 Step 3: Generating spatial options

6.1 Meres and mosses

For meres and mossces, the target ccoprofile ‘Green hairstreak’ was selected. The
spatial requirement of this ccoprofile is presented in T'able 36.

Table 36 Spatial requirements for key arca or viable populations of species represented by the ccoprofite ‘Green
hairstreak’

Ecoprofile Green hairstreak
[Cey area 100 ha
Viable network, including key arca 250 ha
Viable network, no key area 250 ha

6.1.1 Generating spatial options

Choices on county level

As a start, the (potential) habitat sites are clustered into (potential) habitat networks,
bascd on the spattal characteristic of the target ccoprofile ‘Green hatrstreak’ (Iigure 9).

Peatland . Present situation
K711
LAY
- r‘\\-
3 I ML
n o A —.J 1
- o I e B v’ ; {"\é’;s (% ]
& :
e
J
W7 Ly : 4 r_—:] Viable habitat network
;\ - - . i Non viable habttat network
U N RV containing key area
o/ [] Non viable habitat network
i K Key area

Vigtre 9 Clustering of (potential) habitat sites into (polential) networks, based on the ecolggical fruils of the
ecoprofite ‘Green bairstreak’
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[n the cast of the county in the Pennines, a local viable habitat network 1s present
(I'igurce 9, nr. 1). IFurthermore, three habitat networks contain key arcas (nrs. 2, 5 and
6) but have insufficient supplementary habitat for a viable habitat network. The other
habitat networks (nrs. 3,4,7,8,9 and 10) arc too small and do not contain large
cnough sites to form a key area or viable network.

To design a viable habitat network i Cheshire County, it scems ccologically
profitable to include the Pennines in this habitat network. The arca contains vast
amounts of peatland habitat and biodiversity will have declined least as a result of
habitat fragmentation. ['rom this refuge area, individuals can recolonize other habitat
patches 1f a sound ccological network s created. Connecting 1solated habitat patches
or small 1solated habitat networks to the viable habitat network in the Pennines will
result in a strong increase in potential for a diversity of species.

The viable habitat network in the Pennines (nr. 1) can be connnected to other habitat
networks along two axes (Ifigure 9):

- T'o the south-west, connecting numbers 1, 2, 3 and 4 (axis ),

- T'o the west, connecting numbers 1, 2,9, 5 and 6 (axus I1).

At first glance, 1t scems profitable to connect network numbers 2, 5 and 6 as thesce all
contain key arcas along axis II. Considering the dispersal capacity of ‘Green
hairstreak’ ccoprofile (5 km), however, and the nature of the intermediate arca (nr 9,
in which peatland blocks are absent), it 1s not possible to conncect these habitat
clusters.

Conncecting habitat networks along axis I, however, is possible. In between the
present habitat clusters, sufficient sites are present where peatland vegetation can be
restored. As a result, the nonviable solated networks can be connected to the viable
network in the Pennines. This option is highly profitable for biodiversity in peatland
sttes, in particular those outside the Pennines. A habitat network along axis I can
even provide a link southwards with the network in the neighbouring county of
Shropshure.

The realisation of an ccological network along axis I requires the restoration of
peatland sites 1in network 2, so that networks 1, 2 and 3 can be connected. If this
crucial restoration of peatland sites in network 2 1s not possible, the idea of creating
one large network connected to the viable network of the Pennines has to be
abandoned. In the event that the habitat in network 2 can be sufficiently enlarged
and condensed, then network 3 becomes crucial. TFurthermore, investing in - the
restoration of network 4 1s only profitable if network 2 and 3 are restored.

A third option 1s the random creation of 1solated viable habitat networks. Ilabitat
clusters 3, 7 and 10 are surrounded by sufficient meres and mosses that can be
restored to give room for viable populations for species such as the Green hatrstreak.
Other habitat clusters seem only to have potential for small, non-sustainable habitat
networks.
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6.1.2 Ecological ranking of spatial options

As stated 11 6.1.1 the greatest ccological profit 1s obtained by the restoration of meres
and mosses in network 2. Restoring peatland sites in such a way that network 2 1s
connected to nctworks 1 and 3 has the highest prionty. Depending on the
possibilities for enlarging and condensing network 2; two strategies can be followed
(Ifigure 10).

Ecological profit

Strategy 1: Put cffort in connecling
networks 1, 2 and 3 and 4

viable and connect it to network 1?

(Figure 9
Is it possible to make network 2 /ye/' Ligure 12)

\nn\ Strategy 2: Put effort in strengthening

isolated networks: start with strongest
ones (Figure 13)

Vigure 10 Spatial strategies for viable populations valid for most species

Strategy 1: if habitat network 2 can be strengthened

[f network 2 can be strengthened in such a way that networks 1, 2 and 3 arc
connected, the order of restoring habitat sites 1s shown i ‘l'able 37. It shows that
restoring peatland sites that connect networks 1 and 2 are ccologically most
profitable (I'igure 9; sce also I'igure 12). The minimum arca needed to connect these
networks is about 25 ha on individual specific locations (I'igure 12, option 1). Option
2 1s restoring sites that contribute to the density of habitat in between networks 1 and
3. Restoring any other peatland sites in network 2 1s highly profitable because they
may be (re)colonised by individuals from the Pennines network (nr.1).

‘I'he same strategy 1s valid for networks 3 and 4. In network 3 a viable network can
be created with or without a key arca. A viable network containing a key arca s
always preferable because it offers better spatial conditions for many  specics,
especially those with smaller dispersal capacities or larger habitat requirements
compared to the ‘Green hairstreak’ ccoprofile. Species that have trouble crossing
barriers also profit more from key arcas compared to many small habitat patches.
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Table 37 Priority order of restoration of peathand sites according 1o strategy 1. The size of the green shapes
indicates the ecobgical profit. labitat wetworks that are wot mentioned bare no polential for creating a viable
habital network for the ecoprofile ‘Green hairstreak’
= restoring sifes with semi-natural regelation that contrbute to the counection with

ample

mininal oplion =

Is it possible
to connect
network with
viable
network?

no

wefshbonring networks or 1o a sustainable isolated network
restoring just enongh sites for a sustainable network or connection with

neighbouring sites (preferably sites with semi-uatural vegetation are added)

the

Put effortin

connection
to viable
network

yes

If habitat network 2 can be stren

Is it possible
to restore
potential
sites to
create
viable
network?

Is it possible to
create a key
area?

thened, then:

yes

}'

no

Uigure 11 Decision tree for designing riable wetworks
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After restoring peatland sites in network 2, 3 and 4, the next option s to restore
habitat in 1solated networks that are potential viable networks. Restoring habitat in
nctwork 7 and 8 can be profitable, therefore, because these areas may profit from
(r¢)colonisation by individuals from network 1. Network 10 has enough potential
sttes to create a viable habitat network, but the chances of recolonisation of
individuals are lower because of the cluster’s relative isolation.

[ Tabitat networks that have no potential for creating a viable habitat network are not
included in ‘T'able 37.

% Peatland Network 2

|
| Present situation

Legend
o ‘ ® B Habitat

oY [[] Viable habitat network
K": ‘ Non viable habitat network
containing key area

- .Lg:' [] Non viable habitat network

: ~ S K Keyarea

i i R
o
///

./

4 .

'-‘ u¥ 75 10 X'cmotars
Option 1: connecting networks (min.) Option 2: connecting networks (broad)

Ecological profit: @

Ecological profit:

Vionre 12 Spatinl options for a riable habitat wetwork for peatlaud sites in network 2
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Strategy 2: if habitat network 2 cannot be strengthened

In this case creating a large countywide ccological network for species with the
ccological profile of ‘Green hairstreak’ 1s not possible. The best alternative option s
to make viable as many habitat nctworks as possible, although these networks are
often 1solated (Table 38).

The possibilities for creating different isolated, viable networks with or without a key
arca arc illustrated for Network 3 in Iigure 13.

Peatland 7 7 leietworlﬁ&

Present situation

Legend !
I Habitat
[[] Viable habitat network
Non viable habitat network
containing key area
[1 Non viable habitat network
K Key area

A 1] 5 10 Klomelers
e 1

Option 1: jsolated viable network Option 2: isolated viable network
(without key area)

(with key area)

N \)lx\,/

Ecological profit: . Ecological profit: .

Ligure 13 Spatiol options for a viable habitat network for peathind sites in wetwork 3
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‘Table 38 Priority order of restoration of peathand sites according to stratesy 2. "The sie of the green circles iudicates
the desree of ecolgsical profit. |labitat networkes that are not mentioned hare uo potential for creating a viable
habitat network for the ecoprafile ‘Green hairstreak’

broad = pestoring sites with semi-natnral resetation that contrbute to the connection with
neithhonring networks or to a sustainable Isokited network
minimal option = yestoring just enonsh sites for a snstainable wetwork or connection  with

uefghbonring sites (preferably sites with semi-natural vegetation are adder)

If habitat network 2 can not be strengthened, then:

6.2 Heathland

I'or [leathland, the target ccoprofiles ‘Common lizard’” and ‘Grayling’ were sclected.
‘The spatial requirement of this ccoprofile s presented i Table 39.

Table 39 Characteristics of target ecoprofiles used for generating spatial options for an ecological networke Jor
heathland

Common lizard Grayling
Key area 25 ha 50 ha
Dispersal distance 1 km 5 km
Sensitive to barriers yes no
Arca stepping stone 3 ha
Arca viable network (including key area) 75 ha 125 ha
Area viable network (without key area) 125 ha 25 ha
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6.2.1 Generating spatial options for lowland heath

I'wo axes of potential arcas for heathland development that also contain actual
patches of lowland heath can be distinguished. Both axes have a north — south
dircction. Axis I (Ifigure 14) is situated 1n the cast of the County and connccts
suitable but little or small arcas of existing heathland situated to the north and south
of Cheshire in neighbouring countices.

Axis IT 1s situated in the west of the County along the mid-Cheshire sandstone rnidge
and 1s morec 1solated; a network of heathland along this axis doesn’t connect suitable
arcas for heathland on a larger scale than Cheshire itself. ‘This axis contains relatively
large patches of existing heathland as well as degraded heathland that can be restored
(for example, at Delamere Forest and Peckforton).

‘T'he development of an ecological network along Axis I would be both valuable for
biodiversity 1n heathland in Cheshire as well as in the neighbouring counties to the
north and south. The species populations 1n such a large heathland network would
be very stable: more stable in fact than in a more wsolated network in Cheshire
County only (Axis II). The development of such a large ccological network would
only be possible on a long time scale, because currently only a small number of
heathland patches or patches that can be restored to heathland are present.

Along Axis 11, considerable arcas of heathland are present or can be realised in the
short term. Tfurthermore in the arca along Axis II, the transport infrastructurce
fragmenting the network 1s less dense than in the arca along Axis 1. Therefore, the
option of creating an ccological network along Axis 11 1s preferable.

Heathland

T st vy meal oot Gty Mandat
HeMrac 310 Priaraal §00d G0 by Mt Eat
fioates) Unervepad e

T S AN RN - Sy WYY A (S0 MY . 20 K
MosSerate pobertial kx bmia] ~war (1) leer) [ Newanur 843 % Ko atars
Lo prbertiol ‘cr kv 4 boar g vavm) Roats 1o = =

Fijgure 14 "T'wo axes of areas with existing and potential for heathland can be distinpnished

Target ecoprofile ‘Common lizard’

FFour arcas with clusters of actual and potential habitat that can be restored in the
short term are present (Iigure 15). In clusters number 1 and 2 key arcas can be
created in the short term by restoring degencrated heathland sites (Lable 40). In
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cluster 1 a road cuts across the key area, so miutigating measures (¢.g. an ccotunnel)
arc nceded to make the road permeable for non-flying specices.

Putting cffort into the creation of viable networks by restoring habitat and taking
mitigating measures in respectively clusters 2 and 1 1s most effective. When viable
habitat networks in clusters 1 and 2 arce realized, it 1s cffective to connect clusters 1
and 2 by arca 3. T'his connection can only be realized in the long term, and many
mitigating measures are required for species that are sensitive to barriers. Connecting
cluster 1 with cluster 2 1s ccologically very profitable; it would have a stabilising cffect
on populations of many specics. Putting cffort in realising extra heathland 1n this
arca, however, 1s only profitable if viable networks can first be realized in clusters 1
and 2.

Creating extra hectares of heathland in clusters 4 and 5 may also result in viable
networks. These networks, however, are isolated for species of the ccoprofile
‘Common hzard’. Morcover, these networks can only be realised in the long term and
require a relatively large amount of extra habitat. Restoring or promoting heathland
in these areas 1s, therefore, a low priority ecologically.

Present situation
>250m

Heathland

Lowland heath . <250m
Target ecoprofile "Common lizard"

&"V 2

i Potenatial of clusters actual and
potential habitat sites
- [[] Vviable habitat network
U o o s Non viable habitat network
k ’ containing key area
[] Non viable habitat network
¢ 0 20 Kilomelers K* Potential key area (short term)

Ijgure 15 Clustering of (potential) habitat sites into (polential) networks, based on the ccological traits of the
ecoprofite ‘Common lizard’
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Table 40 Priority order of restoration of heathlund, based on the ecoprofile ‘Commron lizard’. The size of the green
shapes indicates the ecological profit of the different spatial options
—

oBE 35
R o

Lowland heath, target -iec_opr,o‘f_iIe;;';Cp,mmdnil_izam

b

Target ecoprofile ‘Grayling’

‘I'hree large clusters of habitat can be distinguished in Cheshire (Figure 16). For
species with this ccoprofile, key areas can be realised in clusters 1 and 2 in the short
term. These arcas coincide with the potential key arcas for species of the ccoprofile
‘Common lizard’. Creating cnough habitat for a viable network for species such as
the grayling, however, is only possible in the long term in both cluster 1 and 2. T'his
because of its larger habitat requirements than the Common lizard ccoprofile.
Restoring degraded heathland results in too little habitat for viable populations for
species as the Grayling. Lixtra heathland creation, which can only be restored in the
long term, is required to create room for viable populations of species as Grayling,

Connccting habitat networks 1 and 2 by creating stepping stones, or ¢ven a key arca
in between, would greatly enhance the stability of the network populations. Creating
extra habitat in arca 3 is only profitable if the habitat networks in clusters 1 and 2 arc
viable.

Creating a viable network in arca 4 1s also possible. Restoring an isolated habitat

network in this arca, however, takes a lot of extra hectares and has lower ccologically

priority (Table 41).
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Heathland Present situation

Lowland heath
Target ecoprofile "Grayling"

3 g s
i v . e Lo
i X i'(‘:/z : .o ! o Potenatial of clusters actual and
Z C R potential habitat sites
{ : [[] Viable habitat network
A E ~ Non viable habitat network
LS ‘ o containing key area
0 " 20 Kiometers : s ; [1Non vnfible habitat network
N R K* Potential key area
A4 figure 3

Vigure 16 Clustering of (potential) habitat sites into (polential) networks, based on the ecologicul traily of the
ecoprofite ‘Grayling”

Table 41 Prionity order of restoration of heathland, based on the ecoprofile ‘Grayling’. The size of the green shapes
indicates the ecological profit of the different spatial options

G 5
I

"y
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6.2.2 Ecological ranking of spatial options

Combining the ccological profit of the various spatial options for species with the
ccoprofiles ‘Common lizard” and ‘Grayling” results in the ranking of potential
restoration arcas (Lable 42). Restoring habitat in clusters 1 and 2 is most profitable.
If a considerable amount of habitat is restored, preferably to key arcas, the next best
option ts to create heathland patches n arca 3 (stepping-stones between the habitat
network 1 and 2 result in stable populations). If this s not possible, the next best
option s to restore and create heathland n arca 5 and 4.

Most ccological profit can be gained by creating viable habitat networks in arcas 1
and 2, with key arcas of 50 ha for ‘Grayling’ (50 ha), and by increasing the density of
the habitat network as much as possible. The next option s to connect these two
habitat networks with stepping stones (3 ha, maximal 3 km apart) in arca 3 and to
implement mitigating measures to make the transport infrastructure permeable for
non-flying species. If this can be done, then viable populations can be created for

species of both ccoprofiles.

Table 42 Priority order of restoration of heathland, based on ecoprofiles ‘Common lizard’ and ‘Grayling’. 1 iable
netirorkes that can be dereloped in the short term are given a higher priority than those that can only be dereloped in

the longer term

Profit ecological profiles of Lowland heath, investing in:

profit profit "total" priority for
habitat cluster ecoprofile ecoprofile  ecological investing
‘Common lizard"  "Grayling” profit
2 XXX XX XXXXX
o 1 XXX XX XXXXX _/'
£=] /
= i XX XX XXXX |
y
5 X XX XXX ’!;
/
4 X X XX /
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6.3 Rivers

For nivers, the target ccoprofiles ‘Sedge warbler” and “Water vole” were sclected. The
spatial requirements of these ccoprofiles are presented in “I'able 43

Table 43 Characteristics of target ecoprofiles used for generating spatial options for an ecological uetworke for rivers

and floodpleins

Sedge warbler Water vole
Key arca 100 ha Length of habitat along
watercourse: 40 km
Sensttivity to barriers No Yes
Dispersal distance 10 km 3.2km
lHome ranpe 2000 m 250 m
/.\rcn sqstninnblc network 400 ha 80 km
| (including key area)
/\rgn sustamable network 600 ha 100 km
(without key arca)

6.3.1 Generating spatial options for rivers

Target ecoprofile ‘Sedge warbler’

Wetland species like the Sedge warbler find a very large habitat arca in the tidal
floodplams in the Northwest of Cheshire, which 1s large enough to sustamn viable
populations (arca 1 in Iigure 17; sce also I'igure 18). "T'his arca can be considered as
the ‘stronghold’ for populations of these species (NB. this appeared later to be
incorrect; arca 1 does not contain reed beds and s therefore not a stronghold for
species as Sedge warbler).

Another strong arca is also in the tidal floodplains, but more mland (arca 2 in I'igurc
17). 'This arca can accommodate key populations of species like the Sedge warbler.
T'he coherence between area 1 and 2 (and with other habitat patches) 1s small,
because only a small number of habitat patches are present inbetween the two arcas
(van der Slus e/ af, 2003).

All other habitat patches that are present are (very) small and occur scattered all over
the county. Because of this they are part of one and the same habitat network. ‘The
coherence between the patches 1s low, however, because of their small size (van der
Sluts ¢/ «/, 2003). The small habitat patches show some clustering (arca 3 to 9 in
Iligure 17).

The coherence of arca 1 and 2 with surrounding arcas 1s small as a result of little

habitat arca in arcas 3, 7 and 9. 'The populations of species like Sedge warbler in arca
1 and 2 are, therefore, in danger of extinction n the long term.
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\ Wetland 5 ] J s Present situation |
| Target ecoprofile "Sedge Warbler" - R L A - I T A

==

[] Habitatclusters in viable
habitat network

Non viable habitat network
containing key area
[C] Non viable habitat network
K Key area
K* Potential key area

Vignre 17 Clustering of (potential) babitat sites into (polential) uetworks, based on the ecolopical traits of 1h
ecoprofile Sedge warbler’

Step 1: key population = viable population

To improve the habitat network for species such as the Sedge warbler, the best
option from an ccological pont of view is to enlarge the habitat arca in arca 2 (Iigure
17) to such an extent, that the habitat network in this arca can accommodate viable
populations of such species. T'o achieve this, about 200 ha of extra wetland arca
should be restored. 'The surrounding arca offers enough potential to realise this
hectarage (Iigure 4).

Step 2a: strenpthen habitut clusters closest to the stronghold(s)

‘The next best option 1s to strengthen the habitat clusters that:

1. arc closc to the strongest parts of the habitat network; arcas 1 and 2;
2. and contain the most suttable habatat.

This means that strengthening clusters 3, 9 and 7 (after arca 2 1s enlarged) is the next
best option. ‘This to such an extent that they can accommodate viable populations of
species like the Sedge warbler, preferably including a key arca. When a key arca can
be realised in a habitat cluster, a total of 400 ha of wetland arca 1s required for viable
populations of these species. When no key arca can be realised, a total of 600 ha of
wetland habitat 1s required for viable populations.

If the required arca for a viable population cannot be restored, another option is to
try to extend the wetland habitat in such a way that the arca can accommodate key
populations of these species (>100 ha). In that case, step 2b 1s of importance to
obtain a sound ccological network.
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Step 2b Strengthen cobeience between stronghold and adjoining key area.

An solated key area s not enough to sustain a viable population. However, when a
key population can communicate by dispersal movements with a large habitat patch
such as as area 1, it becomes part of a very sustamnable network.

The coherence between adjommng habitat arcas 1 and 3 ¢.g. can be improved by
realising a numbcer of stepping stones, or cven better: key arcas, in between the
habitat arcas.

Step 3: strensthen habitat clusters that are best connected to stronghold(s)

Choose the best options, depending on the possibilities for the rehabilitation of
riverbanks and floodplains that policies or other land use functions or offer. In this
particular case: weigh the ccological gamn with the development of wetlands in axis 1
or axis I (Iigure 17).

Wetland development 1in one axis will be more profitable than mvesting the same
arca scattered over two axes. The development of a wetland network along axis |
scems to have best chances, as area 3 s closest to the stronghold in arca 1.

Target ecoprofile ‘Water vole’

Species like the Water vole have potential for a viable population in three arcas in the
county (I'igurc 19, arcas 1, 2 and 3). Arca 1 can by far housc the largest population,
and can also be considered as the stronghold for these species. ‘I'wo key arcas arce
also present (arca 4 and 5; I'igure 19). "T'hese habitat networks with key arcas are too
small to sustain viable populations. ['urther, many small habitat patches are present,
scattered over the county (arcas 6 — 10 1n Figure 19).

The cecoprofile “Water vole” 1s sensitive to road and ratlway barriers. However, these
wetland species have a special characteristic: they can move through water and
watcrcourses. By following these water courses they are less likely to be troubled by
infrastructure barriers. Connection of habitat patches by water courses mitigates the
cffect of habitat fragmentation by roads or railways.

‘l'o sustain a key population of species like the Water vole, 40 km of banks with
adjoining semi-natural vegetation s required (more or less uninterrupted with a gap
maximum of a few hundred meters). IFor a viable habitat network, an extra 40 km
suitable banks are required( with a maximum gap of 3 km between suitable banks).
Without a key arca, 100 km of natural banks can sustain a viable population.
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Iigure 18 Decision tree for priovitising spatial options for rivers

‘T'he prionty order for the rehabilitation of natural riverbanks and floodplains from
an ccological pomnt of view for species hke the Water vole 1s determined as
follows(Ifigure 18):

1. Wetland development in arca 4, as:

68

Arca 1s connected with the stronghold in arca 1 by a watercourse

Area ts close to stronghold in arca 1

A key arca 1s present

potential for enough wetland development for a viable habitat network.
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2. Wetland development in arcas 7 or arca 9, as:
Arca 1s connected to habitat network in area 3 by a watercourse
- Arca s closc to viable habitat network in area 3
- Area covers a part of the river basin and habitat patches are connected by
watcrcourses
- Arca has potential for the development of a key arca and viable habitat
network.

3. Wetland development in arca 5:
- Contains a key arca
- Arca has potential for the development for viable habitat network
T'herefor option 3 1s chosen

In addition, the habitat clusters 1n arcas 8, 9 and 10 (or the arca south of arca 6) offer
potential for the development of a key arca or a viable network. The starting point 1n
these arcas from an ccological point of view is, however, worse than in the arcas
mentioned above (little habitat present, little potential for wetland development, far
away from viable habitat nctworks). Ilowever, when development of wetland 1s
favourable from another point of view, the potential for viable habitat networks are
present and wetland development can be considered as well.

'Wetland R | Present situation |

Target ecoprofile "Watervole"

[] Viable habitat network

Non viable habitat network
containing key area
[_1 Non viable habitat network

—_— & K Key area

Vignre 19 Clustering of (potential) babitat sites into (polential) networkes, based on the ecological traits of the
ecoprofile Water role’
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6.3.2 Ecological ranking of spatial options

The ranking of spatial options for wviable habitat networks for species of the

ccoprofiles ‘Sedge warbler” and © Water vole” largely comcide. The overall ranking is

as follows:

- I'ry to accommodate species of both ccoprofiles close to strongholds in the west
of Cheshire County

- Ity to develop adjomung wetland arcas. "I'wo axes of adjoining arcas can be
distinguished: one in the west and one in the south. 'The development of the
south axis has far more priority than that of the west axis

- I'ry to develop wetland in parts of the river basin, so that populations of wetland
species are in contact with cach other through watercourses. “This also mitigates
the effect of fragmentation by roads.

6.4 Woodland

F'or woodland, the target ecoprofiles ‘Dormouse’ and ‘Marshtit” were sclected. ‘The
spatial requirement of this ccoprofile 1s presented in "T'able 44.

‘Fable ++ Characteristics of targel ecoprofiles nsed for generating spatial oplions for an ecological network for
woodland

Dormouse Marshtit
Key arca 100 ha 300 ha
Dispersal distance 1.5 km 11 km
Sensitve to barriers yes no
Arca stepping stone - 30
Area viable neework (including key area) 150 ha 450 ha
Arca viable nenwork (without key area) 200 ha 600 ha

6.4.1 Generating spatial options for woodland

Target ecoprofile ‘Dormouse’

There are three areas in the County that contain patches of woodland habitat, not
divided by infrastructure, covering cnough arca to accommodate viable populations
of species like the Dormouse. The most viable habitat network 1s situated north of
Delamere Forest in the Lower Weaver Valley and includes a key area (Figure 20, nr
1). The other arcas are situated in the south west of Cheshire (Peckforton —
Bickerton) and south of the Pennines around Shell Brook (Ifigure 20, nr 4 and 6).
These arcas are just large enough for viable populations for species like the
Dormouse. All three habitat networks contain a key arca.

Some parts of Cheshire contain a very dense pattern of woodland habitat patches,
especially arcas 7 and 8 in the cast of the county. A similar patch is found in the
south of Cheshire (arca 5). Infrastructure, however, divides the habitat pattern into a
large number of small habitat nctworks for non-flying species. Mitigating measures
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might fusc the more solated habitat networks ito once larger habitat network,
offering a higher potential for biodiversity. By making only a few roads permeable

< < 3 < .
for non-flying species mn arca 7, for example, the habitat network can even contain a
key area.

Large parts of the County have been planted with coniferous forest, and do not offer
good habitat quality for specific woodland species. Converting these forests into
broad-leaved woodlands can offer extra, good quality woodland habitat in the
present habitat networks. Converting the conifers to broad-leaves in Delamerc
Forest (area 3) creates cven the possibility for a key arca for species like the
Dormousc (Iigure 20).

For an ccological network for woodland, numerous spatial options arc possible in
Cheshire, especally for the high ambition level of 2,500 ha extra woodland. New,
large arcas of woodland, which might form the core of the network can be created
anywhere, on any type of land. In ranking the infinite number of possible spatial
options, thercefore, the amount of cffort to achieve ccological profit was also
constdered. We claborated as much as possible on the present pattern of (ancient)
woodland and infrastructure, and tried to gain the highest ccological profit possible,
taking as few measures as possible. Connecting new woodlands with the present
ancient woodlands will also benefit biodiversity in the new woodland arcas. The
exsting ancient woodland will function as a source of ancient woodland specices to
colonse the neighbouring new planting.

The starting point for the design of an ccological network for the ccoprofile
‘Dormousc’ were the strongest habitat networks in the present situation (that s, arcas
1, 6 and 4 1in Iigure 20).

Arca 1 1s situated close to Delamere Forest (arca 3). These both arcas are very strong
and 1ts sustainability can be improved a lot by connecting it together. Converting the
present contferous forest in Delamere into a broad-leaved forest in the long term,
would result in a very large, sutable habitat area for species like the Dormouse. By
taking mitigating measures for the few roads i this area, good conditions for very
viable populations would arise. By taking mitigating measures for infrastructure in
arca 2, the viable habitat networks 1 and 2 will be fused into one very viable habitat
network important for the diversity of broad-leaved woodland species in Delamere
I'orest. Area 1 will function as a rich source of ancient woodland species for Arca 3
‘T'ypical ancient woodland biodiversity in Arca 3 will be achieved carlier if the area 1s
connected to Arca 1. Investing in mitigating measures in Arca 2 only makes sense if
Delamere Forest can be transformed into a broad-leaved forest. In that case, the
added value of mitigating measures in Arca 2 will be very high (Table 45).
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Woodland o Present situation
Target ecoprofile "Dormouse” 5N

[[] Viable habitat network
Non viable habitat network
containing key area
[ Non viable habitat network

K Key area
— K* Good potential for a key area
fioure 3

Figure 20 Clustering of (potential) babitat sites into (potential) networks, based on the ecological traits of the
ecoprofile ‘Dormonse’

Implementing mitigating measures 1n Arca 4 will also have a large added value. A
single road divides two large habitat nctworks in this arca. Making this road
permeable for non- flying species like the Dormouse, results in a substantial larger
habitat network and in a much greater viability for similar species. Implementing
mitigating measures on the boundary of Arcas 4 and 5 and within Arca 5 itself would
result in an increased habitat network for non-flying species. I'he profit/cffort ratio,
however, s less attractive than taking mutigating mcasures within Arca 4 alone.
Improving habitat quality by converting coniferous forest into broad-leaved forest
and by cxpanding woodland in the arcas mentioned would further increase the
ccological profit of taking mitigating measures.

[f all these suggestions are put into practice, two large habitat networks are created
(Arcas 1+2+3 and Arcas 4+5). It would be ccologically profitable to connect these
two large habitat networks. "The resulting north-south axis across the County could
be extended further south to woodland sites in Shropshire and Wrexham, resulting in
a very large, robust woodland network within Cheshire and beyond. With the
expected changes in the climate, such a larger habitat network could accommodate a
smooth shift of the biotopes of many species to another degree of latitude.

[nvesting in Arcas 6 and 7 will also result in an ccological profit for relatively little
cffort. This profit will take considerably greater investments, however, than in west
Cheshire. Iinlarging and connecting woodland patches in Arca 6 can consolidate its
value for species like the Dormouse. At present, this arca is only just large enough
for viable populations. In Arca 7, a dense pattern of woodland patches, cut by
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relatively little infrastructure 1s present. Mitigating measures will fuse the habitat
networks in Area 7 into onc large, probably more or less, viable network. Increasing
the arca of woodland will further increase the potential for viable networks. If viable
habitat nctworks can be created in Arcas 6 and 7, taking mitigating measures in Arca
8 will improve the viability of these networks. Tlowever, a large distance has to be
covered and many infrastructural barriers would have to be mitigated for non-flying
specics.

Table 43 Priorily order of restoration of woodland, based ou the ecoprofile ‘Dormonse’. The surfuces of the green
shapes gire an impression of the ecological profit of the restoration of woodland in the distinguished uetiworks

AN o PR OCREis 5 3 g
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. s i g i 1 ias
Woodland, target ecoprofile "Dormouse":

-

Target ecoprofile ‘Marsh tit’

For flying species with dispersal traits such as the Marsh tit, all patches of woodland
are part of onc large, viable habitat network. So, the addition of extra woodland will
not impact on the critical threshold for the viability of such species. Improving the
network can, however, improve the viability of populations but 1s of sccondary
importance.

‘T'he present habitat network in Cheshire does not contain a key arca for the target
ccoprofile ‘Marsh tit’. "I'he viability of species 1s best served by creating one or more
key arcas.

[n Cheshire, three arcas arce suitable for creating key arcas (Ifigure 21) because the
woodland patches are relatively large and the distance between woodland patches is
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rclatively small. Considering size and configuration of the habitat patches, conditions
for creating a key arca are best in Areas 1 and 4 (1Table 46).

Woodland Present situation

Target ecoprofile "Marshtit"

[ Viable habitat network
Non viable habitat network
containing key area
[C] Non viable habitat network
K Key area
E _— - K* Good potential for a key area

Tiggure 21 Clustering of (potential) habitat sites iuto (potential) uetworks, based on the ecolgical trails of the
ecoprofile ‘Marsh tir’

Tuble 46 Priority order of 1estoration of woodkund, based on the ecoprofife ‘Marshtit’. The suifaces of the green
shapes give an impression of the ecological profit of the restoration of woodlund in the distinguished netirorfes
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6.4.2 Ecological ranking of spatial options

In "Table 47 the ccological profit of both ccoprofiles are ranked. This 1s complicated,
however, because many arcas only generate ecological profit if conditions in other
arcas arc also met.

The overall impression 1s that the ccoprofile ‘IDormousce’ should be leading for the
design of an ccological network for woodland. The ecoprofile ‘Marsh tit” stresses the

importance of certain arcas.

Table 17 Privrity order of restoration of woodland, based on ecoprofiles ‘Dormouse’ and ‘Marshtit’

Woodland, integrating eco

rofit ecopil

6.5 Grassland

For grassland, the target ccoprofiles ‘Common blue” and ‘Barn owl” were sclected.
The spatial requirement of these ccoprofiles are presented in “Table 48.
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Fable 48 Characteristics of tayget ecoprofifes used for generating spatial options for an ecological network for

orussland
Common blue Barn Owl
Key area 20 adjomung terntories, of 30 ha of rough grassland
20 ha o -
cach within an arca of 300 - 1,000 ha
Sensttivity to barriers yes no
Dispersal distance 0.300 km 50 km
[Tome range 0.250 km 5 km
Area sustainable network - o . - oo
. . 50 ha 80 terrtories, of which 20 adjomning territories
(including key area) ‘
Area sustanable network _ S
. 50 ha 120 teratories
(without key area)

6.5.1 Generating spatial options for grassland

Target ecoprofile ‘Common blue’

I'wo natural grassland areas are large enough to sustain viable populations for specics
like the Common bluc’. In addition, 9 key areas arc present, scattered over the
County (I'igurc 22). Some key arcas are situated quite close to cach other, but arc
separated by roads (c.g. Arca 1 in igure 22).

Step 1: Improving local networks

‘T'o improve the conditions for populations of species like the Common blue, the
best starting point are the key areas. liach of these grassland arcas covers at lcast 20
ha. When these arcas can be enlarged to 50 ha, the potential for viable populations
will increase significantly (I'igure 22, indicated with ‘K). Grassland arcas should be
contiguous, but when this i1s not possible, gaps of a few hundred metres between
different grasslands within the same key arca are acceptable

In theory, the low ambition level allows enlarging all key areas into viable
populations. I'rom the viewpoint of ccological coherence all arcas are more or less
cqual. Opportunitics for enlarging key arcas will therefore be determined by other
interests, such as, agricultural developments. Creating new local nctworks by
promoting rough grassland is also an attractive option, if other land use functions
allow this. "This option s less attractive, however, than extending the arca for species-
rich grasslands.

Step 2: Increasing the density of clusters of networks

As the ecoprofile ‘Common blue’ s sensitive to roads, connecting different habitat
arcas is difficult. Although many species represented by this ccoprofile have
problems crossing small roads, some mdividuals will be able to cross them safely.
Large four-lane roads can be considered as impregnable barriers for all non-flying
species. Connecting networks, even though they are separated by (small) roads, has a

3 'The LARCIT analyses of the habitat of the Common blue and the Barn owl show slightly ditferent results. This
difference in valuation of the viability of the habitat network is due to the fact that ditferent data on grassland
have been used (paragraph 1.1).
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positive effect on the long term survival of a number of species represented by the
ccoprofile "Common blue".

It 1s preferable to enlarge key areas that are situated in or close to arcas of (future)
extensification of grassland management. Upgrading local nctworks into viable
ncetworks will achieve some coherence between those local networks currently
divided by small, local roads, and will have a positive cffect on biodiversity.

Figure 22 distinguishes 9 (clusters of) local networks. Increasing the density within
and between adjoining networks can also increase grassland biodiversity. I'rom an
ccological pomnt of view, there s no preference in the enlargement of spectfic
nctworks. It s preferable, however, to improve adjoining networks, not separated by
four-lane roads or large railways. So, the choice of which networks to enlarge,
increase the density and/or connect will depend largely on the interests of the
stakcholders.

Grassland ' ' Present situation
Target ecoprofile "Common blue" ’ -

[] Viable habitat network

Non viable habitat network
containing key area
[] Non viable habitat network

K Key area

Ligre 22 Clustering of (potential) habitat sites into (potential) networks, based on the ecological traits of the
ecoprofite ‘Common bine’

Target ecoprofile ‘Barn owP

The foraging habitat patches that are scattered over the county are part of one large
habitat network for tlying species with a dispersal distance like the Barn owl. The
arca of grassland in Cheshire alone 1s too small to house a viable population or even
a key population of these specices.

A viable network including a key area for species like the Barn owl will take at least
80 x 300 ha = 24,000 ha. This kind of arca cannot be found in the County itself (total
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of Cheshire County arca (including the Pennines, which is unsuitable habitat for the
Barn owl), 1s 210,000 ha). So, only if suitable foraging arca and nesting places are
available in the adjoining Counties, will species like the Barn owl have the potential
to form viable populations in Cheshire and its surroundings.

So the first consideration should be (Ifigure 23):

If grasstand patches tn Cheshire are nol part of a larger county-exceeding nelwork:
When arcas with suitable habitat do not extend beyond the county boundarices, the
conditions for a viable population cannot be met in Cheshire County.

If grasstand patches in Cheshire are part of a larger county-exceeding viable network:

Then the viability of populations of species like the Barn owl can be (slightly)
increased by creating extra arcas of rough grassland that mect the conditions for a
territory (at least 50 ha in an arca of 300 ha).

IHowever, when a key area, consisting of at least 20 adjoining territorices, can be
realised 1in Cheshire, this will contribute significantly to the viability of populations in
the total habitat network. If the county-exceeding network option ts not viable, the
creation of a key arca in Cheshire can have a cructal cffect. Adding a key arca to the
network could possibly make the difference between a potential viable and a non-
viable network. By adding some potential territories to the network, the conditions
for a viable population only slightly improve.

yes
Is key area possible? Create key area

Grassland in
Cheshire part of
county-exceeding
viable network?

Create extra habitat

Create extra habitat

Vigure 23 Decision tree for priovitising spatial options

6.5.2 Ecological ranking of spatial options

‘I'he discussed spatial options for grassland for both ccoprofiles are more or less the
same. They can be integrated in the following way:

I'ry to create as much as possible adjoining grassland arcas larger than 50 ha, for
species as the Common blue. Such arcas will also be suitable territory for species as

the Barn owl.

If it 1s impossible to create unfragmented grassland arcas, try to create at least 50 ha
in an arca of 300 to 1000 ha (enough for a territory). This will increase the habitat
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network of the Barn Owl If a number of 20 adjoining territories can be realised, a
large contribution can be made to the viability of these kind of species. If the rest of
the (probably vast) habitat network offers conditions for creating ten or more
territorics, Cheshire county can housc a stable population of species as the Barn owl]
and contribute to a positive, stabilising effect on the total habitat network.






7 Step 4: Ranking of spatial options

In a joint workshop between the Life ECOnet team and Alterra project team, the

results of the spatial options sct out in Chapter 6 were discussed. The objectives for

the workshop were:

- to ccologically verify the spatial options and to prioritise the potenual nature
development arcas
to map future developments in Cheshire County that can obstruct or enhance the
development of nature arcas (urban planning, planned infrastructure, mincral
extraction)

- to usc the stakcholder analyses carried out by the IHCOnet team together with the
future development map to prioritise the arcas again based on both ccological
profit and on other developments and functions in the County

In this chapter, the repercussion of this workshop is presented. Paragraph 7.1 deals
with the ccological verification of the spatial options and the stakcholders’ opinions
and preferences. In paragraph 7.2 the future developments are presented. The result
of the integration of this information mto a draft ccological network for Cheshire 1s
shown in 7.3. "T'his provisional ccological network 1s presented and explained
extensively in chapter 8. 'The presentation given by Paul Opdam as an introduction
for this workshop is put down in Annex 2 of this report. It was also agreed to
include available information on mmimum requirements of corridors i Brockmeyer
& Steingrover, 2001 (Annex 3).

7.1  Ecological verification of spatial options
7.1.1 Meres and mosses

‘I'he remarks 1n the workshop on the potenual for the rehabilitation of meres and

mosses of the arcas that are shown in IMigure 9 are listed below (IMigure 24):

Arca 1: Blanket bog in the Pennines 1s different from lowland peatland. They
are sufticiently different habitats not to justify linkages with Arca 2.
Better to consolidate peat within the individual clusters.

Arca 2: Good tdea.

Arca 3 Degraded habitat. Would require more cost.

Arca 4 [Tas good potential and this 15 part of Iinglish Nature Midlands
Region Meres and Mosses Strategy.

Arcea b Good potential for heathland, peatland and woodland. Difficult to

reconcile priorities for different habitat in Delamere Forest Fnglish
Nature - the peat can be rewetted in some places, but in others may
be better to go to heath vegetation.

Arca 6: Is managed by Cheshire Wildlife T'rust as a nature reserve. Liffectively
wet grassland - rather than peatland site.
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Arcas 7, 8, 10: have low potential for the rchabilitation of meres and mosses (c.g.
Whitley Reed 1s more of a wetland).

General remarks:

e DPcat forms a complex with other habitats, and linkages with meres and woodlands
may be desirable

e M6 motorway goces through Arcas 9 and 3

e [ixtremely difficult to link the different networks because they are remote and
scattered. So the only option s to look at the individual networks separately. "The
axes arc unrealistic.

e [‘or many spccics the network 1s peatland plus wetland types.

Concluded that Arcas 5 and 2 have the best potential for the development of meres

and mosses. Area 4 also has good potential, because of the relationship to the south
over the county boundary with meres and mosses in Shropshire.

o
$ '3 (o |
e g B s;:;:w* - 5 L

Vionre 24 Result of workshop; remarkes on the spatial options for meres and mosses

7.1.2 Heathland

The remarks in the workshop on the potential for the development of heathland in
the arcas that are shown n Figure 15 are listed below (sce also Figure 25):

Arcas 1 and 20 good potential. In both cases questions were ratsed over clash with
other habitat development.
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Area 1: has quarries and potential for further heathland development. But
many quarrics arce lakes. [Future extraction may be above water level.

Arca 3: Nobody thought there was much point in linking Arcas 1 and 2 by
heathland development in Area 3. It was considered impossible to
develop the link because of abiotic conditions and the distance
between the two.

Arca 5: unrealistic. “There 1s some heathland on Tlelsby Tl National ‘T'rust
wanted to buy land adjacent and failed but persuaded neighbour to
enter Countryside Stewardship.

Arca 4 low potential.

Areca 5: does not have 75 ha of land available to develop a key arca. No
potential to create a key patch, so should be left out of the scenario.

The Cloud at Congleton s an important arca, but 1s really upland heath. National "I'rust
owns it, but there is little potential for expansion. ‘There are linkages south over the
border.

Concluded that the enlargement of lowland heathland i Areas 1 and 2 1s ecologically
the most profitable. Area 3 needs links to help as stepping stones (maybe patches of
grassland).  Por the ccoprofile ‘Common lizard’, however, these stepping stones are

not suitable. I'inally, the enlargement of Arcas 4 and 5 are profitable but neced much
more investment for creating new habitat arcas.
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Lanre 25 Result of workeshop; remarks on the spatial options for heathleand
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7.1.3 Woodland

T'he remarks in the workshop on the potential for woodland of the arcas that are
shown in I'igure 20 are histed below (sce also Figure 26):

Arca 0 important. Woodland planting going on alrcady.

Arca 3. expansion of broadleaves is desirable.

Arca 20 favourably reccived, Woodland Trust buying land in this arca already.

Arca 4 ccologically sound and well received by stakcholders

Arca 5: ccologically sound and expansion is possible.

Arca 6:  ccologically potential, expansion is possible.

Several arcas scem to be missing and are added to the map during the workshop.

[‘urther remarks:

[n south of county there are more hedgerows and hedgerow trees

Wych Valley not identified, with good linkage south into Wales

Weaver Valley under represented. Dane Valley under represented - and links
between the two.

Boundary arguments

Chester City Council's green networks not represented and may conflict, but they
were not identified scientifically

Concluded that a network of woodland mn the west of the county (Arcas 1 to 5 and
further to the south) and 1 the cast in the county (Arcas 6 to 8 and further to the
south) can be developed. The development of the woodland network in the west of
the county 1s more desirable and profitable than in the cast of the county.

& s st

gy

Figure 26 Result of worksbop; remarks on the spatial options for woodland
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7.1.4 Grassland

The remarks 1n the workshop on the potential for the development natural grassland
in the arcas that are shown in Figure 22 are histed below (see also Figure 27):

e Very fragmented situation,

e Connect arcas 6 and 7 (wet grassland),

e Somce potential arcas are not on the map; these were added,

e [ots of constraints for the development of large arcas of grassland,

e Spatial options less well received by stakeholders.

Concluded 1s that arca 1, 7, 8, 6, 5 and the arca between Arcas 6 and 7 and an arca
near Willington are suitable for the development of large grassland arcas.
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Iijgnre 27 Result of workshop; remarks on the spatial options Jor grasstand

7.1.5 Rivers

The remarks in the workshop on the potential for woodland of the arcas that are

shown in IMigure 17 and Figure 19 arc listed below (see also Ifigure 28):

e Onc habitat that didn't work for people. The most diverse group of habitats -
meres, ponds, rivers. Agreed to restrict the habitat types to rivers.

e Arca 1 1n Figure 17 is not a key area for sedge warbler, or for water vole. Needs to
be taken out of the analysis. Agreed to remove ths.

e No decent inventory of reedbed and other floodplain habitats available.
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Concluded that Arca 2 has high potential for extensive wetland development and
along the River Dee and River Gowy (Arcas 1 and 3; Ifigure 17) have the best
possibilitics for rchabilitation of floodplains and banks. These river systems have an
(inter)national protection status.

Weklowa( {
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Vignre 28 Result of workeshop; remarkes on the spatial oplions for rivers

7.2  Future developments in Cheshire County

7.2.1 Urban planning and infrastructure

‘T'he locations of some planned new urban arcas and infrastructure were put on a
map (Iigurce 29). Figure 30 shows the exact location of the planned infrastructure.
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Vigure 29 Result of workshop; expected spatial developments in Cheshire Connty in urban planning and
infrastoecture
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Fig 19 Locatlon of Proposed Major Transport Schemes

Iignre 30 Location of proposed major transport schemes

7.2.2 Extraction of minerals and waste sites

Sites that are assigned for the extraction of minerals or deposition of waste can be
scen as large opportunitics for the subsequent development of semi-natural habitats.
Those sites that will be used as extraction or waste sites were put on the map (see
l'igure 31).

Alterra-rapport 699 87



7.3  Final integration of different ecosystems

I‘or the final integration of the arcas of the 5 different ccosystems, two different
maps were envisaged: one showing the situation with all of the most suitable areas
for the development of all 5 ccosystems, and a sccond map with all second choice
arcas for the 5 ccosystems.

‘I'he intention was to put arcas of different ccosystems onto a final map i such a way
that the arcas of ccosystems that can reinforce the quality of one another (c.g
woodland and hcath) coincided as much as possible, and also that arcas of
ccosystems that excluded each other do not clash. It was also intended to show the
arcas with good possibilitics for and constraints to nature development as a result of
future development. Depending on these possibilitics, constraint and clashes, a final
choice 1s made for the arcas of all ccosystems that are proposed to comprise the
provisional ccological network.

In this case, it appcared that the most suttable arcas of the 5 ccosystems did not
clash. Additionally some sccond choice arcas were included in the map, n those
instances where it was assumed that the ambition level was not yet met.

The mid-Cheshire sandstone ridge stands out as the backbone of a network of
woodland, heathland and meres and mosses (Iigure 31).

'-l(,nl !" éo f Jo (l)n’
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Iiggire 31 Resnlt of workshop: Draft of provisional ecological network for Cheshire County

Red stars: good opportunities for ecosystem development as a result of mineral extraction or waste
sites.

Blue stars: areas that put constraints to the development of an ecological network as a result of future
developments in urban planning and infrastructure.
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8 A vision of an ecological network for Cheshire County

This chapter proposes a vision of an ccological network for Cheshire County. We
summarisc the logic behind the working process, the steps towards prioritising local
arcas for landscape development and desenbe the network in the context of
ccological conditions and opportunities mn relation to trends in other land use types.

8.1  Developing an ecological network for improved quality of nature

An ccological network 1s 2 means, a remedy for improving nature; it 1s not the goal
itsclf. The network we propose does not preseribe in detail to what extent and
exactly where in Cheshire County nature should be improved. Instead, 1t indicates
where the most profitable locations for improvement are situated. By profitable we
mean conditions that are both ccologically ceffective and socially and cconomically
favourable.

We start from the fact that Cheshire County 1s pursuing a (re)development of the
landscape with the aim of improving the quality of nature. 'The motivation for that
choice 1s not the subject of this exercise; 1t 1s the starting point.

Another starting pomnt is that it will be uncertain when and for how long certain
opportunities, socictal support and funding will be available for improving the quality
of Cheshire’s nature. A vision of an ccological network cannot and should not,
therefore, be the ultimate goal. Thus we present a pathway along which an ccological
nctwork with the best ecological conditions (best value for money) and the best
opportunitics for landscape development can be reached.

8.2  Defining the ambition level

Species in Cheshire County differ in the ccosystems they inhabit, in the spatial scale
of their networks and 1n the way they move through the landscape. Species show a
wide variation in area requirement and in the nccessity of conncecting landscape
structures. We used a matrix in which species are arranged according to their
dispersal distance and area requirements. In this way we are able to cluster species
into groups called ccoprofiles.

Nature quality in Cheshire County 1s defined in terms of ‘biodiversity levels” rather
than in terms of flagship species. ‘The basis for our approach is a set of ccoprofiles,
of which cach ccoprofile is coupled with ccological conditions for sustainable
populations of species they represent, a ‘biodiversity level’. We used a landscape
cohesion assessment tool (LARCI) to diagnose the habitat networks in the actual
situation for a number of ccoprofiles. We looked for those networks that were just
below the threshold of sustainability, but that could be made sustainable by the
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aspired landscape development. Per ccosystem, a number of alternative options for
nature development were described, all resulting in better conditions for sustainable
populations.

The higher the target for biodiversity 1s sct, the more money 1s required to realise it
Iligher biodiversity targets mean more ccoprofiles for which persistent conditions
have to be created in the landscape, the greater the area that 1s needed and thus the
greater costs that are mvolved. Defining the targeted level of nature quality 1s hinked,
therefore, with the expected amount of funding,

In Cheshire County the amount of funding was and will stay uncertain for a long
time. [unding conditions may improve during the process. Therefore we did not
develop the one and only network for Cheshire County, but defined a number of
spatial options for nature improvement and ranked them according to ccologgcal and
socio-cconomic criteria. [lerewith we took into account the arca indicated by
Cheshire County Council that might be minimally and maximally available in the
future.

Some principles on ecological networks

Why ecolngical netiwork as a strategy?

It 1s common knowledge that nature quality depends on good abiotic conditions. Recent insight
from spatial and landscape ccology reveals that it also depends on spatial quality. ‘This is because
in many specices the long-term persistence of a population depends on large-scale processes. In
heavily exploited landscapes, the local presence and abundance of a species in the remaining
fragments depends especially on the spatial cohesion of the habitat networks. In arcas where the
spatial cohesion drops below a critical threshold, the species will sooner or later disappear from
thosc arcas. 1lence, a sustainable network requires suttable abiotic conditions and a minimal level
(threshold) of habitat network cohesion.

Planning landscapes for nature should start, therefore, by planning the large scale green
structures: ccological networks (Iansks 1999, Verboom e/ af, 2001, Opdam 2002, Gutzwiller
2002, Opdam ¢/ al, 2003).

What is an ecological network?

An ccological network is a network of habitat patches of a species. "These habitat patches are in
contact with cach other by dispersal movements. When a local population in a patch becomes
extinet, dispersing individuals coming from other patches in the network can recolonize the patch
again. A sustainable habitat network is defined as a set of habitat patches of such size and
coherence that the chance of extinction of the network population is smaller than 5% in 100
years.

An important concept for ranking options according to ecological efficiency is the key patch.
This 1s a relatively large patch in a network, which is considered to exert a stabilizing effect on the
dynamics of the network population. A key patch in a network increases the resilience of the
population to network dynamics and disturbance. A network with a key patch therefore requires
less arca than a network without one, assuming cqual habitat quality, patch density and matrix
permeabulity (igure 32).
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Fianre 32 The required area for a viable population is larger as the babitat is more fragmented. A key area bas a
stabilising effect an a habitat population and diminishes considerably the minimm reguired area

[lont 1o improre ecological networks?

Network cohesion depends on four components:
e habitat quality

e nctwork arca

¢ nctwork density

e matrix permeability

Any of these components may be improved to lift the network above the minimum cohesion
threshold, and any combination will do as well. These four components offer alternative
strategies to reach sustamability.

We defined the accepted chance of extinction of a network population at 5% in 100 years. "Lhis
means that in order to reach a higher level of sustainability, it s recommended to link several
networks together. Large arcas, containing several populations that are viable on their own,
may serve as a local network with lower risks.

Other arguments for linking locally sustainable networks (besides the 5% risk of local
extinction) is that metapopulation ccology is not yet developed to the level that large scale risks
such as chimate change and pest outbreaks are accounted for in determining sustainability
thresholds (Flanski 2001, Verboom ef af, 2001).

8.3  Generating and ranking alternative options

We tdentified those arcas in which a sustainability level within the range of ambition
sct by Cheshire County Council could be reached.

Ficologically, network improvement options may vary:

o in the amonnt of urea to be developed to attain sustamnability

¢ 1in the limits and management costs to improve habital quality

o in the abiolic potential of the landscape to develop ecosystem arcea at the right place,
and

o in the necessity to develop eraisings with infrastructural barriers
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To generate alternative options, we used abiotic potential maps and  transport
infrastructure maps dehivered by Cheshire County Council and also local expert
knowledge about the actual quality of existing nature. We generated options by
determining the amount of ha. of extra habitat and the required location of habitat to
be developed to push a network into sustainability. ‘This 1s considered the minimal
required amount, assuming an average network density, removing barriers by
mstalling adequate fauna passages, and assuming favourable habitat conditions. If
these conditions are not met, extra habitat 1s required.

Although all generated options offer good conditions for the species of the selected
ecoprofiles at the level of a network, some options offer better perspectives than
others. "T'his can be the result of differences in the situation of an improved network
in relation to other networks or of the present or potential habitat quality. Based on
this, we ranked ccologically the different options.

Alternative options also differ in soctal and economic opportunitics. We used results
from a stakcholder opinion analysis and information about likely future urban
development and about future sites for mineral extraction and waste disposal to
match the ecologically ranked options with the socio-cconomic opportunities.

‘T'he best choice is both ecologically adequate (which is not necessarily ecologically
the best) and most favourable from the point of view of other land usce interests.

8.4  Cheshire County ecological network planning: an open process
with stakeholder involvement

We developed this vision by taking the steps that are presented in the table below
(Table 49). In this table also indicates which team was mainly involved in the step,
the project team of Alterra or of Cheshire County Council or both. The results of the
last step, preparing an integrated vision of an ccological network, is described in the
next paragraph.
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Table 49 Steps ineolred in making a vision of an ecological network for Cheshire County. The table indicates
which project feom(s) was inrolved in each step

g £ e
[ [y
s | 32%
< 5CO
1. a spatal analysis of the actual state of habitat cohesion for a series of X
species
2. choosing target ecosystem types based on national, regional and county X X
nature conservation policy priortties
3. indicating a minmum and a maximum ambition level in terms of defined X
arca for nature
4. sclecting target ccoprofiles X
5. sclecting potential arcas for habitar network improvement per ecosystem X
type resulting in a map per ccosystem, in which optional areas for
improvement are indicated
6. ranking these optional network arcas by ecological criteria X
7. an enquiry among; stakeholder groups to seck their opmion on the logic of X
the selected optional areas, and the potential for nature development of
thosc areas
8. Confronting stakcholder expert opinion and urban/industrial development X X
with the result of step 6, resulted 1n a rearrangement of selected network
upgrading areas
9. combining the options per ccosystem into an mtegrated vision, in a cyclical X X
process interacting with step 7

8.5 Integrated vision of Cheshire County Ecological Network

Priorsty landscape Sone: in the west of Cheshire Connty

The most profitable long term conservation of Cheshire’s preferred ccosystems
appears to be the improvement of the landscape cohesion in the western half of the
County, roughly in between Lillesmere Port, Northwich, Chester and Malpas (I'igure
33). Parts of this zonc arc already designated for their special value for nature
conscrvation. The development of this zone deserves the highest priority from the
point of view of ccological cffectiveness.

This zonc contains a chain of interconnected woodland networks, alternating with
two interconnected heathland networks and two solated but locally sustainable
peatland networks. The woodland and heathland networks can be linked to well-
developed networks just across the border in Wrexham and Shropshire. It also
contains priority areas for grassland development, particularly in the valley of the
Gowy River. This river valley 1s therefore recommended as one of the most
promising arcas for nature development, and adds to the ccological potential of the
zonc. Another reason to include the Gowy River in the ccological network 1s the
protection status of scections of this river valley. The River Dee and the tidal
floodplain of the River Mersey are also protected by (inter)national directives.
Because of the protected status of these rivers and their favourable location close to
another, these rivers are chosen over the other river systems in the County.
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The development of sustainable ccological networks 1 this zone will generate a
landscape zone with a high density of natural ccosystems. ‘This is favourable from the
point of view of ccosystem management and protecting the arcas from external
disturbances. Also, the groundwater scepage arcas on the slopes of the ridge are most
favourable for developing high quality wet grassland ccosystems.

‘T'he landscape zone also offers a high potential from the point of view of lessure and
human landscape perception. "T'he margins and immediate surroundings of this zone
will be attractive for small housing development in the higher price categories | as
well as recreation activities. These should be regarded as potential sources for social
and financial support in the locality. "The presence of six potential sites for mineral
extraction in the Delamere arca and possible expansions of the power plant in the
north may also be regarded as opportunities to finance the development of heathland
and unimproved grassland habitats.

Secondary landscape sone: in the east of Cheshire County

Going further cast, across a zone of urban and infrastructure development in mud-
Cheshire, the Cheshire County ecological network has another core arca around
Macclesficld and Congleton. The networks recommended  for improvement, a
conglomerate of woodland landscape, peatland, heathland and  grassland, also
coincide with designated arcas of special County value. ‘This zone is less well
connected with other networks (with exception of the heathland network) and the
wooded arca needs quite an investment to be upgraded to the required level of
sustatnability. Mitigation of infrastructure barriers is also needed. There 1s only one
site of potential mineral extraction, whereas the expected expansion of Macclesfield
means a potential problem to nature development in this zone. We regard this
castern landscape zone as promising, but less so in comparison to the western zone.

Linking the west Cheshire and east Cheshire landscupe Sones Jor extra robusiness

To reduce potential risks of climate change and other large-scale disturbances, these
two zones could be connected. This can be realised by increasing the density of
woodland in the urban network to the west of the M6 motorway. In this zone it 1s
expected that the urban sprawl will continue. "This could be a reason to regard it as
ccologically less promusing. Iowever, the development of robust greenways for the
urban population, with a high density of woodland habitat and mixed with
unimproved grassland, offers a great opportunity to link the cast and west zones of
the Cheshire County Feological Network. The urban development offers an
opportunity to finance a greenway with a strategic nature function (a unique sclling
point to the public) with urban moncey, including funds linked to the upgrading of
the M6 motorway. [t is recommended to mnsert this idea as carly as possible into local
and regional planning schemes, and try to reserve potential arca at the right locations.
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Ujonre 34 Area and lengths that are the miniwmmn regnired for a sonnd ecological network for target ecoprofiles ax
proposed ju Vignre 33 (indicated with a red arvow). "Vhe minimum required area is related fo the mininm and
maximim ambition fervel, aspired by the County Conncil (black armows). Vor ‘woodlind’, 2 red arvows are
indicated: one for the moderate ambitions lerel and one for the bigh ambition level (red). Vor ‘rivers’ the ambition
lerels for both arca and length of natnral banks are indicated. Vor the calenlation of these ralues see amnex: 4.

‘I'he development of upland heathland in the Peak District National Park should be
related to the development of the network in neighbouring Counties. "This will be
mainly a matter of habitat improvement, since the area s already quite large.

Required area and ambitions levels

I'or the proposed ccological network, some minimum  investments in the
development of ccosystems are required to make the network ecologically sound for
species that fit in the target ecoprofiles (sce annex 3). These minimum requirements
in the development of extra areas or natural riverbanks are indicated in I'igure 34.
These figures should be interpreted as the ‘best case scenario” exactly the required
arca in exactly the right places to achieve sustainable populations (sce annex 4).

[t appcars that for heathland and river ecosystems, and also for meres and mosses,
the mimmum ambition level 1s only just exceeded. IFor woodland and grassland
ccosystems, the minimum ambition levels are not even reached. This means that the
ccological network, in the sense of investments in area, is within the aspiration level
of the County. [t also means that even with the present plan of investments in the
expansion  of woodland and grassland  (minimal ambition level), sustainable
conditions for species such as Barn owl and Dormousce can be realised.

The figures presented give an idea of the minimum arca that 1s required. In the actual
situation, the optimal configuration of habitat will not always be feasible, so more
area will be needed. Realising more arca for the ccosystem will also improve
conditions for sustainable populations.

96 Alterra-rapport 699



The arcas in Iigure 33 should be scen as scarch arcas: realising nature development
in these arcas will result in a high ccological profit and good conditions  for
biodiversity in the County in the long term. Indications of requirements and design
rules for habitat patches can be found in annexes 3, 5 and 6.

Use of this 1i5ton

We recommend using this vision as a guideline for making decisions in local and
strategic planning in Cheshire County. Nature quality depends on cohesion at higher
spatial scales than the usual scale at which decisions for spatial development are
made. This vision could be used as a framework for co-ordinating local decision-
making and be profitable for nature at the local level due to the large-scale coheston
visualised 1n this map.
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Appendix 1 Checklist required information stakeholders

Goal of interview:
1. Gain insight in the spatial developments of the interests of the stakeholder in

Cheshire County.

2. Get to know the opinion of the stakcholder on ecological restoration of specific

arcas that can be part of an ccological network.

Content of interview:

Lixplanation of context and poal of a sound ecologreal network in Cheshire

Sound out stakebolder on spatial derelopments in the County in the field of interest of
slakeholder

What arce spatial developments that stakcholder sees in Cheshire County in the
ficld of his interest:
Arc deciviony made that will have an cffect on the land usc in the county? What
will be the effect on the land use?
Do they know of any znfentions or fendencies in the ficld of their interest that will
have cffect on the land use in the county?

Ifso:

- What do these decisions/intentions/ tendencies exactly comprehend?
In which specific arca(s) can these decisions/intentions/tendencics be
expected (indicate on map)?
Are the mentioned intentions or tendencies zecessary for the mterest of the
stakeholder (or of the people he represents), or are they desirable?

Output per stakeholder:

= Overview of future developments in land use in Cheshire county
and their nature (what kind of developments) and status
(already decided or not, if not: necessary or desirable).

= Map of Cheshire County, on which the areas are indicated on
which future developments will have their effect on the land
use.

Sound ont what possibilities stakeholder sees [or the derelopment of ecosystem in specific areas
In the development of spatial options, a number of arcas are sclected that offer
potential for a sound ccological network. These arcas are priontised.
Check out the view of the stakcholder on the development of the original
ccosystem on the sclected sites: s the suggested development of the ecosystem
within the point of view of the stakcholder:
A positive: serves also his interest (+/+)
B no problem, doesn’t effect his interest (+/0)
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C can cffect his interest, but solution can be found (+/3%)
D cffects his interests seriously: development 1s impossible (+/-)
Important s to get to know and to put down the argumentation of their choice!

Output per stakeholder:

= Overview of opinion on the restoration of suggested areas in an
ecological network.

= Argumentation of the opinion of stakeholders (per area; sec table
below).

Stakeholder: (e.g. churman agricultural union)

view of stakcholders _S 3
£ 3 E 4
& g S &
Arcas of interest < = © a
Area network a (e.g. (e.g.
Delamere forest) unprofitable
land)
C | Arcanetwork b (c.g. (c.g-recreation
& Gowy arca) has to be
5’5 . regulated, costs
n have to be
g compensated)
Cg‘ Arca network ¢ arguments
L 8 | Arcanetwork d
3 | Arcanctwork e arguments
% Arca network f arguments
Arca network g arguments
Arca network h arguments
Area network 1 arguments
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Appendix 2 Presentation workshop

ALTERRA Opdam & Wiens 2002

T % occupation Metapopulation

pervistence prob. zone

Planning with ecological networks in Cheshire
County

Paul Opdam
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'Why are ecological networks so important in spatial
planning?

Nature quality dependent on spatial
cohesion of habitat in a landscape

Large scale structures first: ecological
networks

JL vrenna

Habitat network cohesion

patch quality

Specles spacific,

integrated measure
network density [l el ¢ ngm,,,k
sustainability
Landscape
permeability

nALTIlIA

Opdam et al. 2002 1 press

For metapopulation persistence: balance
required

Mass/quality

Minimum eondition
Persistence (threshold)

Habitat network cohesion

4 characteristics of habitat network matter

Aa

Verboom et al 200]

Minimal network size

Spatial pattem  Area required
for persistence

with key patch i3 o
°029%8 o
Without key patch| Ze 00000, ¢,

I Acreana

Mass/quality connectivity
Patch area Patch Landscape
patch quality density permeability
n ALTERAA
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Three phases in our planning process

Sustainability networks?

Dispersal
distance

nALYCﬂNA &ALYZRWA

Scientific approach Planning and design

Ambition level

Problem diagnosis _r

Impact assessment
Design rules

Sustainable
landscapes
species A?

Spatial options

Ranking options |

Habitat network |

Landscape
matrix

Spatial options ecosystems
Heathland

Integration of species:
ecological profiles per ecosystem type

Heathiand

Dispersal
capacily

reproductive unit
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Spatial options ecosystems
Heathland

Heathiand

Loalend s
Targe pizgre ‘Carmca i v

Present situston

Fotocelnl 3¢ mca's pimd -3
ot bt Vi e
(7] Vb st + et
1 vabe hasra et
comaney by mee
Tl Moy vabr bt retm
K Poterz bey mes vt 4Ty
wnt

nALTKRRA

Three phases in our planning precess

Spatial options ecosystems
Heathland

Opportunities for development?

HeatNand
Lowas wan
Taroet geopre e Cvard -5

in ather land
[me (farming)

Poceeatd o v sm weit
petere of N md bAew
(7] Vibie bt ey

2 vttt

K Aot bey mes

T

L, -renna

‘I ALTERAA

Ecologically
| most
effective

Tegions

P B

Spatial options ecosystems
Heathland

Profit ecological profiles of Lowland heath, investing in:

profit >

Star areas
Ecclegically mosl greferred areas

peoft nu!'.

b s o

Rosda
7 Search aea woscand M choae
i (5 1 1] Search arca beain (fes: chosie)
HEP— : Bearcr 3rad pat (Trsl chosta)
/ Search ared wettard (1 chovce)
O Sewrck sreas grassand
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Star areas

e Soping wacnd cockis sress

>e Y cradagpng search weas
i 2averapperg sesrch weas
reaich area prat (342, ehaise)
Tl - z teaich w6 neTand (305, coicd
o Vemeh wea kAR (1 choice
1 sewen wea rarn juec chace)

a ) FRS P Reass

Ranking target areas for development

«Costs (area)

eSocietal
resistance eAmbition level?

JLscrenna

Three phases In our planning process
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Appendix 5 Design rules for habitat patches

Habitat patches can have all sort of shapes. Designing new habitat patches, some
shapes are more profitable for most species than others. In the figure below, rules
for design are presented, based on the ‘island biogeography’. FFor cach rule, the
design on the left 1s scen as supenior to the alternative on the right.
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Appendix 6

Minimum requirements fauna corridors

Source: Brockmeyer & Steingrover, 2001, Tigures are tailored to the Dutch situation.

= =
» 8 25 98
£83g ESQ
Ecoprofile o S5 & 5 & Explanation
Bo g = &3
Amphibians
All ecoprofiles 25 m 15m - Wet corrtdors: width equals width of
watcrcourse, including banks and
mimimal 5 m wide dry strips on both
stdes
- Dry corndors: minimal width 15 m
Reptiles
Adder 25 m 15 m
Smooth snake
Slow worm
Common lizard
Grass snake 25m 15 m - Wet corrdors: width equals width of
watercourse, including banks and
mimmal 5 m wide dry strips on both
stdes
- Dry corndors: minimal width 15 m
Mammals
liuropean harvest mouse 25
Tundra vole 25 - width of a combined wet-dry corridor
luropean water shrew cquals width of watercourse, ncluding
banks and minimal 3 m wide dry stoips
on both sides
Beaver 50m Waterco width of a combined wet-dry corndor
Otter urse + 3 cquals width of watercourse, including
m  on banks and mimimal 5 m wide dry stops
both on both sides
stdes
Squirrel 25 m [5m
Pine marten
Badger 100 m 50 m
Red deer 1000 m | 200 m
Butterflies
Ml ecoprofiles that are sensitive for 25m 15m

barriers

Stepping stones

First you have to wonder if the species you are aiming al use stepping stones. Most flying
species (e.g. butterflies and birds) or species with a large dispersal capacity (e.g. pine marten,

roc deer) do.

Guideline area stepping stones: 10" of key arca (and not less than 1 ha
pping y
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