Red fox, Vulpes Vulpes, in an urban setting © Kyle Moore/Shutterstock.com

Overview
Despite being a largely rural county more than 66% of
Oxfordshire’s population live in urban settings (H.M.
Govt, 2016). Urban green spaces such as domestic
gardens, playing fields, allotments, parks, woodlands
churchyards and cemeteries, not only benefit people
but provide important habitats for wildlife. Urban
green spaces in Oxfordshire range from the centuries
old sites, such as Oxford Meadows, to the newly
created within development areas such as north west
Bicester. Many of Oxfordshire’s historic parklands,
which are managed to varying degrees for their
wildlife resource, are in rural parts of the county.
Oxford City however is unusual in having both
meadows and old college parkland in an urban
setting.
Churchyards and cemeteries cover approximately 198
ha of the county, and the Diocese of Oxford is one of
many organisations that actively encourages churches
to promote wildlife in churchyards. Allotments, of

which there are 251 ha in the county, are an
increasingly important resource for nature, providing
a refuge for many of the plants and animals that
struggle to survive on intensively managed farmland.
Urban green spaces can act as stepping stones for
plants and animals, linking to rural areas and larger
ecosystems. This connectivity through the landscape
is vital for ensuring the resilience and sustainability of
sites and the populations they support, particularly in
light of climate change (Brown, 2016).
Neglected brownfield sites are another important
urban wildlife resource with, for example, areas of
scrub providing shelter for species such as the
declining song thrush Turdus philomelos and the
sparrowhawk Accipiter nisus, while areas of long
grasses and tall herbs provide habitat for small
mammals and invertebrates (including crucial
pollinator species). Elements of the built environment,
such as domestic housing, churches, factories and
office blocks, can provide crucial nesting and roosting
sites for species such as house sparrow Passer
domesticus, swift Apus apus and species of bat
Chiroptera sp. Oxfordshire has two important swift-

focused projects: The Oxford Swift Research Project
and Cherwell Swifts Project, established in 2008.
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House sparrow, Passer domesticus © Ray Kennedy/rspbimages.com
It is increasingly acknowledged that access to the

natural environment promotes good physical and
mental health, encourages people to take exercise
and sustains their participation in physical activity
(Bird, 2004 and 2007). Indeed, these benefits increase
with an increase in species richness. The first ‘Green
Gym’, conceived by Dr William Bird of the Sonning
Common Medical centre, was set up in Oxfordshire by
TCV (The Conservation Volunteers) in 1998. These
‘gyms’ provide conservation volunteering
opportunities with a focus on the physical health and
general well-being of those taking part, and there are
now many more established in both urban and rural
settings around the county. A similar but more recent
innovation is Oxfordshire’s ‘Logs for Labour’ scheme
that encourages woodland management by
volunteers in exchange for firewood (see Woodland
and Trees, case studies). The Centre for Sustainable
Healthcare (CSH), based in Oxfordshire, runs a green
space and health programme ‘NHS Forest’ that works
with healthcare organisations to open up their green
spaces to local communities and promote better use
of the natural environment by staff and patients. They
recently opened the ‘Marston Green Health Route’
which enables local G.P.s to prescribe exercise to their
patients (see case studies).

Settlements Headlines
●

Between 1990 and 2007, there was an 11%
increase in developed land cover in
Oxfordshire.

Breeding bird survey data trends, 1994-2015. BTO.

●

●

Numbers of swifts, a bird dependant on
accessible nest-sites in urban areas, declined
by 47% in the UK between 1994 and 2014.
Between 1995 and 2014, urban butterfly
abundance fell by 69% compared to a 45%
decline in rural areas.
Urban hedgehog populations have increased
by a third, but rural populations have more
than halved.
Urban and rural gardens hold 86% of all ponds
and nearly a quarter of the total number of
trees outside woodland.
In Oxford city, nature reserves like Iffley
meadows have internationally important
populations of threatened plant species, such
as snake’s-head fritillary.
1,000 species of beetle – nearly a quarter of
all the known beetle species in Britain – have
been recorded at Shotover country park.
The otter is making a comeback in urban
areas, and is regularly spotted in Oxford city.

The State of Nature in Settlements
The 2016 National State of Nature report identified
that over the long term, 47% of urban species
declined and 53% increased. Over the short term, 49%
of species declined and 51% increased.
Few species can be considered urban specialists, but
two that are, the house sparrow Passer domesticus
and swift Apus apus, have suffered dramatic declines
in both the long and short term. At a national level,
since the 1970s, numbers of house sparrows Passer
domesticus plummeted by more than two-thirds
(Peach, 2015), and the swift Apus apus population has
declined dramatically in Oxfordshire, as it has
elsewhere in the country (BTO, 2016). Oxford has a
long standing cultural and scientific association with
swifts – the colony at the Oxford University Museum
of Natural History has been the subject of the Oxford
Swift Research Project, started by David and Elizabeth
Lack in 1947. This is one of the longest running studies
of any species of bird, and has contributed greatly to
our knowledge of the species. A recent study using
butterflies as indicators of urban habitat (Dennis et al,
2017) has shown greater declines in urban (69% fall in
abundance) than rural (45% decline) populations of
butterflies; whereas hedgehogs Erinaceus europaeus
have declined at a greater rate in the wider
countryside.

thriving populations of reptiles and amphibians as
well as 10 species of rare and 27 species of nationally
scarce invertebrates. The Critically Endangered
creeping marshwort Apium repens has two of its three
UK populations in Oxford.

Parks and Nature Reserves
The UK Priority Habitat ‘Wood Pasture and Parkland’
is usually associated with large country estates but
there are exceptions to this in Oxfordshire, such as
Shotover Country Park (CP) near the Oxford Eastern
bypass. Shotover CP has a mixture of Priority Habitats
and has been well studied by experts from Shotover
Wildlife
group.
Around
1,000
species
of beetle,
nearly a
quarter
of all the
known
beetle
Lye Valley Nature Reserve © Judy Webb
species in
Britain, have been recorded there over the last
hundred years. Through the survey work of Shotover
Wildlife's entomologists on Shotover Hill and in
Brasenose Wood, more than 700 species have been
recorded since 1999, of which over 500 are new
discoveries for the Shotover area. This concentrated
focus of specialist recording activity has resulted in
the site now being widely recognized as a nationally
important site for beetles.
Including Shotover CP, Oxford city has 2,000 hectares
of parks, sports fields and open spaces. Included in
this figure is 400 ha of nature reserves, some of which
are home to nationally and internationally important
populations of rare species. The Lye Valley, a SSSI in
Headington, contains an internationally rare habitat:
tufa-forming (calcareous) valley-head alkaline springfen, which is now the rarest natural habitat in the
whole of England. This fen supports 22 plant species
that are rare in Oxfordshire, of which 14 are on the
Vascular Plant Red List for England. It is also home to

There are many other examples of both old and new
parks within and close-by settlements in Oxfordshire
that benefit wildlife as well as local communities. For
example, Spiceball Country Park in Banbury, laid out
25 years ago and now the focus of restoration and
enhancement work by BBOWT, and the planned new
country park north of Banbury (see case study).
Together these two parks will contribute to the
broader Green Infrastructure (GI) for Banbury, helping
to enhance connectivity of wildlife sites in the
Cherwell valley as well as providing recreation and
education opportunities for local communities.
Another case study in this report looks at how GI and
planning for wildlife are being brought together in
Bicester.

Gardens

Slow worms, Anguis fragilis © Hilary Phillips

Typically, one quarter of any city area (and half its
green space) is private gardens, making clear the
significance of the county’s gardens as a resource for
wildlife. It has been estimated that the nations’
gardens hold 86% of all ponds, and just under a
quarter of the total number of trees outside
woodland (University of Sheffield, 2009). This makes
them a haven for amphibians, aquatic invertebrates
and plants as well as for birds, bats and other treedependent species. During research involving radiotracking red fox Vulpes vulpes in the area around
Wytham (Buesching, 2010), David Macdonald found
that gardens provided the richest foraging habitat for
this species.

Wildlife Corridors

the Oxford University Museum of Natural History has
offered an ideal opportunity for long-term research
and has been the subject of the Oxford Swift Research
Project since 1947.

Hedgehog coming through tunnel in fence © Eleanor
Bentall/rspb-images.com

Like a number of other species, the European
hedgehog Erinaceus europaeus is increasingly reliant
on urban and suburban gardens, but like many other
species it needs safe wildlife corridors so it can cover
its 10 – 20 ha average home range (PTES, 2016). Since
2000 urban populations of hedgehogs have increased
by up to a third while in the same period rural
populations of hedgehogs declined by at least a half.
Nationally we appear to have lost around 30% of the
hedgehog population since 2002 and therefore it
seems likely that there are now fewer than a million
hedgehogs left in the UK.
In contrast, vascular plants rarely disperse along
wildlife corridors, as many of them have seed that
needs moving around by animals like grazers. As a
result many plant populations in Oxfordshire’s
settlements are now ‘locked in’ to isolated sites,
making them vulnerable to extinction. Plants with
windblown seed can fare better but get distributed
randomly and may not land in habitats suitable for
them to thrive. Some species whose seeds are
distributed in bird droppings, such as hawthorn,
bramble, spindle, buckthorn and oak might benefit if
perching sites for birds were made available along
green corridors, to encourage this process (Webb,
2016).

Built Environment
Brownfield sites and elements of the built
environment can provide important shelter and food
for wildlife. Urban specialists, such as the house
sparrow and swift, which depend on accessible
cavities in buildings for nesting sites, have declined
dramatically. Nationally, numbers of house sparrows
have plummeted by more than two-thirds since the
1970s, and swift numbers have halved. Swifts spend
most of their life on the wing, but the swift colony at

Swift, Apus apus © Roger Wyatt

Causes of Change
Over both the long and short-term the increasing
need for housing has resulted in a decrease in the
average size of gardens; and modern trends for
decking, paving and other impermeable surfaces
means the overall green cover of garden holdings is
also declining (Head). Small gardens are much less
likely to contain hedges, tall shrubs and trees, which
will have consequences for both the wildlife and
ecosystems services provided by these features.
Increased fragmentation of habitat patches by
infrastructure such as roads and railways, and
increased fencing of gardens, prevents small
mammals such as hedgehogs from commuting across
the areas needed to provide sufficient resources for
them to thrive.
Water courses suffer impacts from the increase in
area of impermeable surfaces in and around
settlements (Astaraie-Imani, 2012), with storm drains
emitting high volumes of water to natural
watercourses. This causes watercourse erosion, bank
collapses and flash-flooding downstream. If wetlands
are adjacent to the eroded water course (as in the Lye
and Boundary brooks which run past/through Lye
Valley fens) the lowering of the water table dries out
fen and damages wetland communities.
The decline of creeping marshwort Apium repens in
Port Meadow is closely linked to altered drainage
regimes in the vicinity, and changes in the flooding
regime of the meadows caused by climate change.
Additional impacts come from land management
changes higher up the catchment and poor water
quality. A programme of works designed to bolster

the population has been in place for several years, but
the last two translocation events failed to establish
new populations. One translocation failure is thought
to have been due to insufficiently heavy grazing, and
the other was probably a result of transplanted
seedlings being killed by prolonged flooding on the
Port Meadow site. The thriving ‘reserve’ population in
North Hinksey Meadow may come under threat from
either hydrological change to a drier regime or a lack
of grazing when the Oxford Flood Alleviation scheme
goes through the adjacent meadow (Webb, 2016),
although it is also possible that the scheme may be
able to create more favourable conditions for this
plant.

Polluted flood water © Hilary Phillips

North and South Oxfordshire Dark Skies Map, CPRE
2016: these new maps provide a new baseline. (They are
not directly comparable to previous CPRE light pollution
maps due to advances in technology and a much more
sensitive satellite being used.). The maps are at a pixel
resolution of 400 x 400 metres, so the most detailed maps
ever of Britain’s night skies. They were created using data
captured throughout September 2015. Going forward,
CPRE will be looking to create comparable maps
approximately every five years. Map data © LUC 2016

Surface water pollution can come from cars (including
heavy metals (Defra, 2008)) but may also be from
sewage if there are mis-connections or leakages. This
can result in either sewage running directly to water
courses or leaking from pipes underground, causing
high nitrate levels in groundwater. This can negatively
impact important low nutrient spring-fed wetlands.
The Rivermead nature park (Oxford, Iffley) is a springfed pond which used to be one of the best and most
diverse ponds for invertebrates locally, and an
important toad population. The recent availability of
low cost, reliable water testing kits enabled this to be
tested for the first time in 2016, when it was found to
be enriched with a high nitrate load. Despite this it
still supports three amphibian species, but the
invertebrate assemblage is greatly reduced from that
recorded in 1991. It is thought that the nitrate
enrichment at this site is most likely a result of
leakage from the sewerage system crossing the site
(Webb, 2016).

foraging bats (Stone, 2013). Additional stresses for
wildlife in settlements include noise pollution, human
disturbance, predation by domestic pets (in particular,
cats who are major predators of wildlife (Woods,
2003)) and poor pest control. Intensive maintenance
of buildings, gardens and parks also negatively affects
species that rely on unkempt cracks, crevices, long
grass and deadwood for nesting, breeding and
foraging. The urban heat island effect – where a builtup area is warmer than a rural area – is caused by
artificial land surfaces, combined with concentrated
energy use. It impacts on wildlife and people – heatrelated stress accounting for 1,100 premature deaths
per year in the UK.

Recent mapping work by the Campaign to Protect
Rural England (CPRE) clearly shows light pollution
across nearly all of Oxfordshire. Greater light levels
severely affect breeding birds, night-flying insects and

Changes to the way buildings and green spaces are
maintained has impacts on a range of species that
have in the past relied on long grass and piles of
deadwood, and made use of cracks and crevices in

buildings. For example, repairs and renovations to
buildings resulting in the loss of nest sites for swifts
Apus apus, compounded by other factors (including
fewer insects, unpredictable weather conditions and
habitat changes in their African wintering quarters),
has led to a dramatic decrease in swift numbers over
the last twenty years. Swifts are site-faithful,
returning annually to their chosen nest site. Physically
adapted for a life spent almost completely on the
wing, swifts can only construct nests from light-weight
materials they catch in-flight and ‘glue’ together using
saliva, so accessible, deep crevices are crucial to their
survival.
The trend for over-managing urban parks and gardens
leaves few wild areas available for nesting, breeding
and foraging species. Lack of pest control (deer and
squirrels), invasive species and inappropriate mowing
regimes can all be issues when it comes to managing
our green spaces for wildlife. However, some more
enlightened authorities, as with more enlightened
gardeners, have been adopting more wildlife-friendly
management regimes which allow for wild corners
and more diverse habitats to be maintained.

Case Studies
Horspath Parish Council Wildlife Conservation Area

Horspath Local Wildlife Site is established in the
disused railway cutting accessible from Butts Road,
Horspath. Originally created by digging out and
deepening a pre-existing valley in the early 1860s, the
450 metres long tunnel was constructed by a large
travelling labour force over a period of about 3 years.
In 1969 Oxfordshire County Council bought the 5-acre
site and the tunnel which was subsequently
purchased in 1982 by Horspath Parish Council. In 2000
the Parish Council decided to convert the cutting into
a local nature reserve for the village as a Millennium
community project, and to secure the tunnel for use
as a bat hibernaculum.

The first phase of this project included the creation of
paths, three clay dams to separate a variety of
wetland habitats –– a frog breeding pond, a reed bed
and silt trap, and a seasonal bog - and a log pile
footbridge. The footbridge created a secure habitat
for amphibians as well as providing good pedestrian
access across the wetlands. In 2002 grants totalling
£25,000 were spent on the major engineering work to
convert the 450 metres long railway tunnel into a bat
hibernaculum, which is now a safe and secure for
both bats and volunteers to visit. Subsequently more
external bat boxes, tit nesting boxes, frog protection
cages and underground frog refuges have been
installed.
The site was designated an “Oxfordshire Jubilee
Wildlife Space” in 2003, and in the same year was
selected by the judges of the Best Kept Village
Competition as the “Best Nature Conservation Area in
Oxfordshire”. Since then local volunteers have devised
a sustainable annual maintenance programme to
further enhance the wildlife habitats on the site. With
improved paths to all parts of the site, there is no
reason now for visitors to disturb the more sensitive
wildlife habitats, and the wildlife is now better
protected.
This site’s national importance is for providing a vast
underground temperature and humidity controlled
environment for the hibernation of at least 4 species
of bats - Daubenton’s Myotis daubentonii, natterer’s
Myotis nattereri, barbastelle Barbastella barbastellus,
and brown long eared Plecotus auritus. Special bricks
with holes to accommodate bats have been set into
the wall at different heights, and many thick wooden
boards have been fixed attached with enough room
for bats to crawl behind them. This offers roosting
space sufficient to accommodate well in excess of
1,000 bats if necessary.
The bats start using the tunnel in late autumn as their
natural food supply of moths and flies reduces with
the first frosts. Temperatures are measured at 600
places inside the tunnel using passive infra-red
thermometry on the three occasions when the bats
are monitored between November to March. Airflow
is measured and controlled through the tunnel, and a
40 metres long lake is maintained inside the tunnel at
the Horspath end to raise the relative humidity to
about 90%: high humidity is critical for hibernating
bats.
The engineering modifications to the tunnel involved
inserting robust vertical box section steel
reinforcements within double layer concrete block

walls at each end of the tunnel and installing lockable
steel grill access doors. An external ladder is needed
to enter the tunnel at the Horspath end, and a steel
platform for instrumentation is installed just inside
this high-level entrance, with a secure steel ladder
fixed inside to descend from this onto a secure board
walk alongside the lake. The 3 metres higher elevation
of the Littleworth end over the Horspath end ensures
that any cold air sinks down towards this sump, while
any warm air tends to move along just under the
ceiling in the tunnel, thereby producing a great
spectrum of temperature zones suitable for the
different species of hibernating bats. This range is
maintained in both warm and cold winters.
This unique and pioneering wildlife conservation
project is very successful and is special to Horspath.
For more information see
http://www.horspath.org.uk/common/hwlca.htm

Chalk-marking a Natterer’s bat Myotis
nattereri during Oxfordshire Bat Group's autumn

