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1. Executive Summary

Following the incorporation of brownfield habitat characterised landscape design at
Barking Riverside offices, a survey baseline was established to assess and monitor

the value of the landscaping in terms of biodiversity supported.

Nineteen permanent fixed-point monitoring positions were established throughout the

landscaping from which site development could be monitored.

Fixed points were located in the best positions to capture change in the various

different habitat areas.

Stereo photographs were taken from each fixed-point to act as a permanent record of

the development of the landscaping.

Within the field of view of each fixed point photo pair, the habitat was characterised

into synusial and the vegetation within each synusia was recorded.

In total 5 synusia were identified within which 112 species of plant plus lichen and

fungi were recorded.

Invertebrate surveys were carried out across the site to assess the biodiversity

supported by the landscaping and to provide a baseline.

Invertebrate species identified included several species of national conservation
concern, most notably a UKBAP bumblebee species, RDB2 species, several
nationally rare and scarce species as well as numerous Essex Red Data book
species.

Timed observational surveys and pitfall trapping revealed variation across the
landscaping relative to habitat heterogeneity. This indicated that the mosaic of
habitats created within the landscaping may have been enhancing overall site
biodiversity.

A brownfield habitat assessment survey indicated the presence of many key features
at the site which are considered to be representative of high quality brownfield
habitat. The assessment also found indicators of poor quality brownfield habitat.

The baseline survey demonstrated that, if designed to mimic habitat of regional value,
green infrastructure within sustainable development could support biodiverse
ecosystems containing species of regional and national conservation value.

Such biodiverse green infrastructure could play a vital role in urban conservation if
incorporated on a landscape-scale

Further monitoring is vital to determine how biodiversity at the site changes with the
management of the office landscaping and whether these rare invertebrate species
can persist within the landscape once the Barking Riverside region as a whole is

developed.



2. Introduction

The extent and financial cost of global biodiversity loss is only just being realised (TEEB
2010). From pollinator declines to the loss of coastal protection services associated with
mangrove swamps and coral reefs, anthropogenic-driven loss of ecosystem services has

impacted communities, government and industry worldwide.

Nowhere is this impact more noticeable than in the mega-cities that dominate our urban
landscapes. Currently more than 50% of the world’s population lives in cities. This is predicted
to rise to almost 5 billion by 2030 (UNFPA 2007). Built upon old models of high-density living
and economic development, cities suffer numerous environmental impacts associated with
the loss of biodiversity (White 2002):

cities represent major consumers of energy;

urban heat island effect leads to problems with air quality, energy use and ambient

temperatures;

large expanses of impervious surfaces result in rapid rainwater run off and

overloading of storm drains and increases the tendency of rivers to overtop their

banks and flood surrounding land (Environment Agency 2002; Villareal et al. 2004;

Mentens et al. 2006);

quality and quantity of water held in the soil immediately beneath the hard surfaces is

reduced,;

surface seepage to re charge groundwater aquifers is reduced;

effective desert conditions are created for wildlife squeezed between urban

expansion and agricultural intensification;

significantly reduced possibilities for contact with nature resulting in a reduction in the

health and well being of communities (English Nature 2003).

Restoration of greenspace is a potential intervention for all of these problems. Establishing
biodiversity-focused green infrastructure provides numerous ecological and economic
benefits including water management (Mann 2000; Mentens et al. 2006), mitigation of the
urban heat island effect (Ernst and Weigerding 1985; Von Stilpnagel et al. 1990; Bass et al.
2002), energy conservation (Takakura et al. 2000; Niachou et al. 2001) and it is also a
positive step to promoting a sustainable community capable of supporting and enhancing
biodiversity (Pickett et al. 2001; English Nature 2003; Schochat et al. 2006; Cadenasso et al.
2007; Hunter and Hunter 2008).

In the UK, the Thames Gateway, Greater London, has been designated a national priority for
urban regeneration and sustainable development. The area is, however, also recognised
under Natural England's Natural Area designations for its distinctive and unique nature

conservation value in terms of wildlife and natural features. In addition to statutory
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designation, the value of brownfield (post-industrial) sites in the area is being increasingly

recognised.

A series of post-industrial sites have been found to support nationally significant populations
of numerous UK Biodiversity Action Plan (UKBAP) and Red Data Book (RDB) invertebrates
(Jones 2007; Harvey 2007). These brownfield sites are under greatest pressure from Thames
Gateway development (Harvey 2000). For development in the region to be environmentally
sustainable, nationally important invertebrate populations in the region must be protected
through the landscape-scale conservation of suitable habitat. One step towards achieving this
aim is the innovative incorporation of green infrastructure into new and existing

developments.

The Barking Riverside development aims to become a sustainable community in the heart of
the Thames Gateway (Barking Riverside 2009). As such there is a need to incorporate
ecological interest within residential and recreational infrastructure. Natural England's
commitment to conserve the region’s distinctive and unique wildlife and natural features
requires that the region’s unique invertebrate assemblages, and more specifically, the
brownfield habitat features of interest supporting these populations, must be incorporated
when planning landscape design. In order to sustainably conserve these invertebrate
populations, these habitat features of interest must be incorporated into green infrastructure
on a landscape scale (Usher 1997, Bourn and Thomas 2002; Gilpin 1987, Opdam 1990,
Reed 2004).

Habitat features occur at a range of differing scales within the landscape. In the sense of
Gillet & Gallandet (1996), and Rivaz-Martinez et al. (1999), these landscape components
occur as nested scales of detail from large-scale landscape features such as the Thames
Valley, to tesela based on the edaphic template, then to phytocoenosis sub-units based on
local conditions and management, to niche-specific (synusial) features representing the small-
scale micro-structure of a habitat. For many invertebrate species, it is the synusial level of
landscape detail which provides the particular niche requirements so essential for the success
of the species. For example, the 5-banded tailed digger wasp (Cerceris quinquefasciata) is
associated with small patches of bare sandy ground within a mosaic of floral nectar sources,
whereas the brown-banded carder bee (Bombus humilis) requires a mix of dense grass sward
and more disturbed grassland patches. When brownfield sites are redeveloped following
traditional urban planning and landscape design principles, many of these vital synusia are

lost.

At Barking Riverside offices (TQ470822), Natural England and DF Clark Bionomique Ltd are
incorporating the synusial habitat interest features characteristic of the region’s brownfield

sites into traditional office landscaping techniques. The aim of such design, if successful,



being to create biodiversity-focussed green infrastructure with the potential to act as a blue-
print technique for the incorporation of landscape-scale conservation of brownfield

invertebrates as part of sustainable development.

As part of this process, it is necessary to assess the success of the design in terms of its
conservation benefits. Such a demonstration is only possible if the site is monitored.
Monitoring differs from survey because it is characterised by repeated visits to a locality in
order to identify change from a defined state. Hellawell (1978) has refined the concepts still
further by recognising monitoring as an activity used to recognise change resulting from a

specific impact, while surveillance is repeated survey to identify change for any reason.

In practice it is often extremely difficult, if not impossible, to identify conclusive proof of cause-
and-effect in relation to a specific impact on an ecosystem, because the natural world is an
open system. An ecosystem is subject to many influences, not merely those resulting from the
impact under investigation. Thus ‘brownfield landscaping’ may lead to colonisation by
conservation priority invertebrates due to the created habitat features being able to support
these populations, but equally it may be a consequence of the more widespread environment
supporting the populations and the landscaping merely acting as a forage or nesting site but
being unable to support them in isolation. With this in mind, a monitoring programme looking
at the development and colonisation of the site is likely to differ considerably from a general

surveillance programme.

In the case of Barking Riverside office landscaping, the underlying purpose of the monitoring
exercise is closer to Hellawell's concept of surveillance than to his definition of monitoring. It
is important to recognise this distinction in relation to the programme presented here because
the words “monitoring” and “surveillance” are used very specifically (sensu Hellawell) in some
of the guidance provided by the country conservation agencies, particularly in the various
publications produced by Countryside Council for Wales (Hurford & Perry 2000; Hurford,
Jones & Brown 2001; Brown 2000).

The programme detailed here should be recognised as a surveillance programme rather than
a monitoring exercise, even though the term “monitoring” is used throughout the rest of this
document because it is more widely-used and is better understood at least in its broader

sense.

With these aims and constraints in mind, we will present here the outline methodology
incorporated to establish a baseline of biodiversity data for the first year of the brownfield
landscaping. Subsequent monitoring should be based upon this baseline data in order to

assess the development of the Barking Riverside office landscaping in terms of its value in



supporting regional biodiversity, with particular focus on the niche specific features (‘synusial’

features) of importance to invertebrate populations.

3. Methods

3.1. Establishment of baseline data

A baseline survey is a one-off event because it is impossible, thirty years hence, to come
back and re-do part of the baseline which was omitted from the original programme. It is
possible to establish new baselines for new techniques or new aspects of interest, but it is
impossible to re-capture the past. There is thus a strong argument for carrying out the best

baseline monitoring programme possible within available funding.

If monitoring involves repeated survey at the same locality to determine change of a feature
over time, then monitoring requires that any detected change is a true reflection of change in
the feature, and not simply a change in the method of monitoring adopted between one date
and the next. In other words, it is necessary to be confident that 100% of detected change
results only from changes in the feature being monitored, and that NONE of this change

results from the monitoring methods employed.

Four key requirements arise from this condition:

that the methods used at every repeat visit are identical to those used during the
baseline survey;

that the first survey — the baseline survey — records all likely features of interest in a
way that is both repeatable and anticipates as far as possible all future likely
information needs;

that the method is sufficiently independent of the observer employed to ensure that
observer bias is minimised;

that the monitoring method does not itself induce change in the feature.

The rationale behind these factors has been incorporated into the design of all three levels of

baseline survey proposed here.

Additionally, all three levels of baseline investigation were incorporated into the design to

provide information on four key habitat features:
vegetation composition;

vegetation structure;



habitat structure;

invertebrate assemblages.

3.2. Annual monitoring

The monitoring work consisted of two distinct components. The first component was the
fieldwork to monitor the development of target flora and colonisation of the site by
invertebrates. The second component was the analysis and presentation of the resulting data,
with a particular focus on informing site management, identifying beneficial habitat features
and guiding practical management considerations. All of this is underpinned by scientific

evidence obtained from the monitoring work.

3.3 Three levels of monitoring

Vegetation monitoring

For a basic level of monitoring the repeatability and value of photography cannot be
surpassed. Not only does it capture a portrait of the site at a particular point in time, but this
portrait can then be examined by subsequent researchers at any point in the future for further
analysis. For this reason, the Barking Riverside office landscaping was divided into a series of
management units and each was monitored by fixed-point stereo photography. Annual

photography would provide easily interpretable surveillance of vegetative development.

Fixed points along the main track were determined from which stereo photos of vegetation
were taken (Appendix B, Figure 23). Each point was marked with a permanent surveyors peg
and a GPS reading of location was taken using a GPSmap 60CSx (Garmin, Hampshire, UK).

Records of all fixed-point locations are provided in the Results section.

Once each fixed point was established a tripod camera was positioned above the location and
orientated to best record the habitat management unit. Once orientated, the bearing of the
camera lens was recorded to ensure annual replicability. Within each stereo photo-pair the
height of a landmark-feature was recorded. Based on the height of this, a scale bar was

generated for vegetation height comparisons.

Fixed-point stereo photographs were taken:
in colour;
in stereo;

from a known point in a known direction.
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Whilst not presented within this report, an archive of the stereo photograph pairs for each
fixed-point location are available in electronic format from the University of East London’s
Environmental Research Group (www.uel.ac.uk/erg). It is particularly important that the
photographs were taken in stereo. They have, for example, the advantage of giving a much
clearer picture of the vegetation height and microtopography than is possible with

monographic fixed-point recording.

Stereo-views involve no complex technology - merely a 35mm camera, tripod, fixed point
positions and a marker post for scale. The photos are taken using a normal digital camera,
merely moving the tripod sideways by about 5 cm between the two photos. The view of the
site from each fixed point is selected to show the foreground vegetation. The viewpoint is
also selected to highlight areas of particular interest (e.g. vegetation boundaries, important

vegetation types, and rich mixtures of structures and vegetation).

In addition to the fixed-point photography, ground survey of vegetation was carried out. Plant
identification followed Stace (2010). Results are presented as a series of photographs of
each habitat management unit with a record of the plant species readily distinguishable within

each synusia within the photographic images.

Invertebrate monitoring

Due to time and financial resource limitations preventing comprehensive general surveys,
invertebrate survey was targeted towards key species or groups. Within the Barking region of
the Thames Corridor, the UK Biodiversity Action Plan (UKBAP) invertebrate species with the
highest probability of colonising and utilising the proposed landscaping are the brown-banded
carder bee (Bombus humilis), the shrill carder bee (Bombus sylvarum), the red-shanked
carder bee (Bombus ruderarius) and the mining bee (Colletes halophilus). Another potential

coloniser of note in the region is the RDB3 mining bee species Andrena florae.

Due to this potential for UKBAP bee colonisers on the site and the design of bee nesting
banks, it was decided that targeted survey for bees would be the most appropriate survey

method for a basic surveillance level.

Surveying comprised fixed-time walking surveys and fixed-time sweep net surveys. In
addition, due to the lack of vegetation available for walked sweep net surveys, pitfall trapping

was carried out within each habitat management unit to identify ground dwelling invertebrates.

Fixed-time walking surveys - a series of fixed timed walks were carried out encompassing the

identified habitat management units of the Barking Riverside site landscaping. Ten repeated



five minute walked-surveys were carried out within each unit. Walks comprised a modified
version of the bee walk transects used by Banaszak (1980) and Saville et al. (1997).
Modification of the method was necessary as the shape and forage distribution of each unit
was too patchy and discontinuous for single straight-line transect walks to be effective. Thus,
non-linear walks were used which covered the whole of each unit including the main flowering

patches.

Due to the observational (rather than capture) design of this standardised invertebrate
monitoring method, it was only possible to record invertebrates readily identifiable on the wing
or by rapid assessment following capture in a queen bee marking cage (Kwak 1987). Thus
identification was limited to bumblebees and butterflies (plus any other easily identifiable

individuals such as dragonflies).

Observations were made approximately 2 m either side of the observer and walking speed
was about 10 m per minute. Timed walking surveys were carried out between the 5" and 10"
August, 2010. The survey dates corresponded with the peak flight periods for a range of
bumblebee species in Southern England as reported by Edwards and Jenner (2005) and on
observed peak timings from previous surveys in the region (Connop et al. 2010). In order to
standardise search conditions, all searches were conducted between 9:30 and 17:00 BST

and during warm dry weather favourable to bumblebee and butterfly activity.

By carrying out fixed-timed surveys it was possible to standardise sampling effort between the
habitat management units. This enabled comparison of invertebrate populations across the
site and will also enable assessment of the effectiveness of the landscaping year-upon-year
as Barking Riverside as a whole develops.

Fixed-time sweep net surveys — Due to the lack of establishment of grass and clover/flower

meadow habitat areas, general sweep net surveys through established herbaceous
vegetation were not possible. Sweep net surveys were therefore targeted towards
invertebrates observed on the wing or resting on the ground or on flowers which were not

readily identifiable during fixed-time walking surveys.
A 15 minute sweep net survey was carried out in each of the identified habitat management
units. Groups targeted included Aculeates, Diptera and Syrphidae. The standardised nature

of the sweep net surveys makes them replicable between each study year.

Following surveying, identification of samples collected during sweep netting surveying was

required.
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Pitfall traps — a series of pitfall traps were located in key habitat management units across the
site. Pitfall traps were positioned to coincide with areas targeted by fixed-time walking surveys
and fixed-point photography. Traps were checked and emptied every two weeks throughout

the survey period. Individuals trapped were identified to species level when possible.

Brownfield habitat monitoring

In addition to the habitat surveillance programme describe above, a Brownfield Habitat
Assessment Survey (Roberts et al. 2006) was carried out across the landscaped site
(Appendix D). This was carried out concurrently with vegetation and invertebrate surveys. It is
envisaged that this brownfield survey would be reassessed annually as an additional means

of monitoring landscaping development.
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4. Results
4.1. Vegetation monitoring

Vegetation monitoring was carried out on the 6" August 2010. The vegetation monitoring
baseline was started at the woodland habitat unit at the western end of the site, on the right-

hand side (entering) of the entrance.

The camera used was a Nikon D50 digital SLR with 18-55 mm lens, set on 18mm.

The camera height on top of the tripod was 1465 mm. This represents the height from ground
level to the base of the camera. For each pair of stereo photos taken, the height of a fixed
object within the view was taken. Each height is represented as a yellow and black scale bar
on the photos of each habitat unit (BR0O1 to BR19).

Synusia identified

Five different synusia were identified during the establishment of the vegetation monitoring
baseline. These comprised:

Ground layer;

Herb layer;

Shrub layer;

Tree layer;

Non-ground level layer.

Each of these synusia are defined and classified in Figure 1.

Vertical and harizontal
tree surfaces

§ X _ﬂ K \/
/ Conrete structures

Metal sheeting

e

1.Ground layer 2 Herbaceous 3. Shrub layer 4. Tree layer 5. Non-ground
layer level layer

Figure 1. Synusia identified at Barking Riverside o ffice landscaping.
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A complete species list for each synusia recorded at the site can be found in Appendix A.

The following sections BRO1 to BR19 each contain one of the two stereo photographs taken
at each fixed-monitoring point within the Barking Riverside office landscaping, a diagrammatic
representation of the distribution of the synusia within each photograph and a list of the
vegetation recorded for each synusia within each of the 19 key habitat management units. A
diagram representing the locations of each fixed-point marker is presented as Figure 23 in
Appendix B.
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Fixed-point survey - habitat management unit descri ptions

BRO1

Sta ndmg deadwaa

ry=y

Ground flora
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Synusia identified

Herbaceous layer :

Planted ground flora — Snowy mermaid (Libertia formosa), Foxglove (Digitalis x

purpurascens), Primrose var. Miller’'s Crimson (Primula japonica ‘Miller’s Crimson’),
Candelabra primrose (Primula bulleyana), Common ivy (Hedera helix), Lenten hellebore

(Helleborus orientalis ‘Smokey’), Stinking hellebore (Helleborus foetidus).

Colonised ground flora — Common nettle (Urtica dioica) Scented mayweed (Matricaria

recutita), Wild carrot (Daucus carota), Germander speedwell (Veronica chamaedrys),

Creeping thistle (Cirsium arvense), Hoary mustard (Hirschfeldia incana).

Shrub layer :

Planted shrubs — Dog rose (Rosa canina), Common holly (llex aquifolia), Goat willow (Salix
caprea), Sea buckthorn (Hippophae rhamnoides), Hawthorn (Crataegus monogyna), Acer
campestre.

Tree layer:

Planted trees - Sycamore (Acer pseudoplatanus), Field maple (Acer campestre), Deborah

Norway maple (Acer platanoides ‘Deborah’)

Non-ground level layer

On dead standing wood - Hedera helix

15




BRO2

Sta m:iiﬁg deadwood

Hedge

Ground flora
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Synusia identified

Herbaceous layer

Planted ground flora: - Libertia formosa, Hedera helix, Digitalis x purpurascens,

Colonised ground flora: - Cirsium arvense, Hirschfeldia incana, Urtica dioica, White

deadnettle (Lamium album), Field bindweed (Convovulus arvensis), Daucus carota, Bristly

ox-tongue (Picris echioides).

Shrub layer

Planted shrubs — Rosa canina, llex aquifolia, Salix caprea, Hippophae rhamnoides,Crataegus

monogyna, Acer campestre

Tree layer

Planted trees - Acer campestre, Horse chestnut (Aesculus hippocastanum).

Non-ground level layer

On dead standing wood - Bracket fungus, Tree moss (Isothecium myosuroides).
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BRO3

e
:
1
|
|
|

Standing deadwood

Ground flora

D.eacihu'od piles
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Synusia identified

Herbaceous layer

Planted ground flora - Helleborus orientalis ‘Smokey’, Libertia formosa

Colonised ground flora - Cirsium arvense, Picris echioides, Smooth sow thistle (Sonchus

oleraceous), Veronica chamaedrys, Hirschfeldia incana

Shrub layer

Planted shrubs - Rosa canina, llex aquifolia, Salix caprea, Hippophae rhamnoides, Crataegus

monogyna, Acer campestre

Tree layer

Trees - Weeping silver birch (Betula pendula ‘Tristis’)

Non-ground level layer

On dead standing wood - Lichen
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BRO4
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Synusia identified

Herbaceous layer

Planted ground flora - Echinacea ‘Arts Pride’ (Echinacea purpurea ‘Arts Pride’), Ox-eye daisy

(Leucanthemum vulgare), Coneflower (Rudbekia fulgida ‘Goldsturm’)

Colonised ground flora - Hirschfeldia incana, Matricaria recutita, Picris echioides, Sweet

clover (Melilotus officinalis), Yarrow (Achillea millefolium), Red goosefoot (Chenopodium
rubrum), White goosefoot (Chenopodium album), Ribwort plantain (Plantago lanceolata),
Birdsfoot trefoil (Lotus corniculatus), Hedge bindweed (Calystegia sepium), Lesser burdock
(Arctium minus), Black nightshade (Solanum nigrum), Common knotgrass (Polygonum
aviculare), Black medick (Medicago lupulina), Annual mercury (Mercurialis annua), Common

vetch (Vicia sativa), Sainfoin (Onobrychis vicifolia)

Shrub layer

Planted shrubs - Lavander ‘Hidcote’ (Lavandula angustifolia ‘Hidcote’), Japanese barberry

(Berberis thungerbii), Hedera helix,

Colonised shrubs - Bramble (Rubus fruticosus agg)
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BRO5
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Synusia identified

Herbaceous layer

Planted ground flora - Leucanthemum vulgare

Colonised ground flora - Mercurialis annua, Calystegia sepium, Plantago lanceolata,

Chenopodium album, Black horehound (Ballota nigra), Urtica dioica, Hirschfeldia incana,
Onobrichis vicifolia, Red clover (Trifolium pratense), Spear thistle (Cirsium vulgare), Achillea
millefolium, Rosebay willowherb (Epilobium angustifolium), Square-stalked willowherb

(Epilobium tetragonum), Creeping cinquefoil (Potentilla reptans)

Shrub layer

Planted shrubs - llex aquifolium, Lavandula angustifolia ‘Hidcote’, Common beech (Fagus

sylvatica), Hedera helix
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Synusia identified

Herbaceous layer

Planted ground flora - Rudbekia fulgida ‘Goldsturm’

Colonised ground flora - Plantago lanceolata, Mercurialis annua, Chenopodium album,

Cirsium arvense, Calystegia sepium, Lotus corniculatus, Ballota nigra, Epilobium
angustifolium, Chenopodium rubrum, Urtica dioica, Epilobium tetragonum, Narrow-leaved
ragwort (Senecio inaequidens), Potentilla reptans

Shrub layer

Planted shrubs - llex aquifolia, Fagus sylvatica
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BRO7
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Synusia identified

Herbaceous layer

Colonised ground flora - Cirsium arvense, Hirschfeldia incana, Millet spp (Panicum

miliaceum), Urtica dioica, Matricaria recutita, Calystegia sepium, Arctium minus

Shrub layer

Planted shrubs - Rosa canina, Blackthorn (Prunus spinosa), Salix caprea, Dogwood (Cornus

sanguinea), Fagus sylvatica, Acer campestre
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BRO8

28



Synusia identified

Herbaceous layer

Planted ground flora - Globe thistle (Echinops ritro)

Colonised ground flora - Cirsium vulgare, Chenopodium rubrum, Melilotus officinalis, Plantago

lanceolata, Medicago lupulina, Mallow (Malva sylvestris), Potentilla reptans, Lotus
corniculatus, Trifolium pratense, Onobrychis vicifolia, Mercurialis annua, Epilobium
tetragonum, Cirsium arvense

Shrub layer

Planted shrubs - Buddleia (Buddleia var.), Pyracantha ‘Red Column’ (Pyracantha coccinea

var. Red Column), Rosemary (Rosmarinus prostates)
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Synusia identified

Herbaceous layer

Planted ground flora - Red campion (Silene dioica), Feather Grass (Stipa tenuissima),

Rudbekia fulgida ‘Goldsturm’, Michaelmas daisy (Aster pyrenaeus lutetia),Russian sage
(Perovskia atriplicifolia), Verbena (Verbena bonariensis), Sage var. (Salvia x superba),

Round-headed rampion (Phyteuma orbiculare)

Colonised ground flora - Medicago lupulina, Hirschfeldia incana, Cirsium arvense,

Chenopodium album, Plantago lanceolata, Polygonum aviculare, Potentilla reptans, Malva
sylvestris, Chenopodium rubrum, Cirsium vulgare, Onobrychis vicifolia, Sonchus oleraceous,
Picris echioides, Epilobium tetragonum, Solanum nigrum, Narrow-leaved birdsfoot trefoil

(Lotus glaber), Senecio inaequidens, Achillea millefolium

Shrub layer

Planted shrubs - Buddleia var., Salix caprea, Lavandula angustifolia ‘Hidcote’, Hebe (Hebe

pinguifolia ‘Pagei’), Gorse (Ulex europaeus)

Colonised shrubs - Rubus fruticosus agg.
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Synusia identified

Herbaceous layer

Colonised ground flora - Hirschfeldia incana, Chernopodium album, Onobrychis vicifolia,

Mercurialis annua, Chenopodium album, Cirsium vulgare, Potentilla reptans, Chamaenerion
angustifolium, Lotus corniculatus, Medicago lupulina, Cirsium arvense, Ballota nigra,

Epilobium tetragonum, Borage (Borage officinalis)

Colonised ground flora (withn the planting pocket) - Cirsium arvense, Picris echioides,

Hirschfeldia incana, Common vetch (Vicia sativa), Greater plantain (Plantago major), Brassica
spp., Medicago lupulina, Lotus corniculatus, Potentilla reptans, Malva sylvestris,
Chenopodium rubrum, Matricaria recutita, Veronica chamaedrys, Plantago lanceolata,

Mercurialis annua, Achillea millefolium, Redshank (Persicaria maculosa)

Planted ground flora (withn the planting pocket) — Rockcress (Aubrieta deltoidea ‘Royal
Blue’)

Shrub layer

Planted shrubs — Buddleia var., Lavandula angustifolia ‘Hidcote’

Planted shrubs (within planting pocket) — Buddleia var, Salix caprea
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Synusia identified

Herbaceous layer :

Planted ground flora — Libertia formosa, Digitalis x purpurascens, Helleborus orientalis

‘Smokey’, Helleborus foetidus , Common male fern (Dryopteris filix-mas), Ladder-to-heaven
(Polygonatum multiflorum), Rudbekia fulgida ‘Goldsturm’, Lords and ladies (Arum italicum),

Candleabra primula (Primula bulleyana), Silene dioica, Spurge (Euphorbia wulfenii)

Colonised ground flora - Chenopodium album, Solanum nigrum, Picris echioides,

Hirschfeldia incana, Matricaria chamomilla, Ballota nigra, Calystegia sepium, Sonchus
oleraceous, Purple deadnettle (Lamium purpureum), Urtica dioica, Mercurialis annua,
Plantago lanceolata, Polygonum aviculare, Persicaria maculosa, Veronica chamaedrys, White
campion (Silene latifolia), Bladder campion (Silene vulgaris), Cow parsley (Anthriscus

sylvestris)

Shrub layer :

Planted shrubs —. Salix caprea, Buddleia var.

Colonised shrubs - Rubus fruticosus agg.

Tree layer:

Planted trees - Acer campestre, Acer platanoides ‘Deborah’, Betula pendula ‘Tristis’

Non-ground level layer

On dead standing wood — Hedera helix, Calystegia sepium, Lichen, Cirsium arvense
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Synusia identified

Herb layer

Colonised ground flora - Arctium minus, Cirsium arvense, Teasel (Dipsacus fullonum), Picris

echioides, Senecio inaequidens

Shrub layer

Planted shrubs - Salix caprea, Acer campestre, Cornus sanguinea, Crataegus monogyna, llex

aquifolium, Rosa canina

Colonised shrubs - Rubus fruticosus agg.
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Synusia identified

Herb layer

Colonised ground flora — Common knapweed (Centaurea nigra), Hirschfeldia incana, Cirsium

vulgare, Chenopodium album, Mercurialis annua, Lotus corniculatus, Melilotus officinalis,
Trifolium pratense, Scentless mayweed (Tripleurospermum inodorum), Vicia sativa,
Calystegia sepium, Plantago lanceolata, Hemlock (Conium maculatum), Potentilla reptans,
Malva sylvestris, Chenopodium rubrum, Cirsium arvense, Senecio jacobaea, Urtica dioica,

Solanum nigrum,

Planted ground flora — Echinacea purpurea ‘Arts Pride’, Gayfeather (Liatris spicata)

Shrub layer

Planted shrubs — Buddleia var., Salix caprea, Pyracantha coccinea ‘Red Column’

N.B. Due to problems with the camera’s waterproof housing during the original survey, the
stereo photos taken at this recording point were not of sufficient quality to be used. Thus a
second visit was made to the site on the 17" October 2010 and a second pair of stereophotos
was taken from the same location. Whilst this occurrence was unfortunate, it does
demonstrate the repeatability of the method used for establishing the fixed point monitoring
photos. All synusial descriptions are those recorded on the original day of the survey.
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Synusia identified

Herb layer

Colonised ground flora — Chenopodium album, Calystegia sepium, Hirschfeldia incana,

Potentilla reptans, Plantago lanceolata, Cirsium vulgare, Onobrychis vicifolia, Senecio
jacobaea, Vicia sativa, Tripleurospermum inodorum, Picris echioides, Salad burnet
(Sanguisorba minor), Mercurialis annua, Malva sylvestris, Medicago lupulina, Sonchus
oleraceous, Epilobium tetragonum,

Planted ground flora — Rudbekia fulgida ‘Goldsturm’

Shrub layer

Planted shrubs — Lavandula angustifolia ‘Hidcote’, Berberis darwinii

Colonised shrubs - Rubus fruticosus agg.
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Synusia identified

Herb layer

Colonised ground flora — Cirsium arvense, Calystegia sepium, Arctium minus, Cirsium

vulgare, Tripleurospremum inodorum, Sonchus oleraceous, Urtica dioica, Hirschfeldia incana,
Common hop (Humulus lupulus),Strawberry (Fragaria vesca), Picris echioides, Potentilla
reptans, Conium maculatum, Leucanthemum vulgare, Mercurialis annua, Veronica

chamaedrys, Malva sylvestris, Persicaria maculosa

Planted ground flora — Japanese anemone (Anemone hupehensis ‘Japonica’), Echinops ritro

Shrub layer

Planted shrubs — Pyracantha coccinea ‘Red Column’, Fagus sylvatica

Tree layer

Planted trees — Mountain Ash ‘Edulis’ (Sorbus aucuparia ‘Edulis’), Swedish whitebeam
(Sorbus intermedia)
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Synusia identified

Herb layer

Planted ground flora — Amenity turf, Digitalis x purpurascens

Colonised ground flora (Lavender patch) — Conium maculatum, Veronica chamaedrys,

Persicaria maculosa, Mercurialis annua, Calystegia sepium, Creeping buttercup (Ranunculus
repens), Lamium album, Picris echioides, Solanum nigrum, Polygonum aviculare, Urtica
dioica

Colonised ground flora (Holly, pyracanthus and beech patch) — Ranunculus repens, Picris

echioides, Chenopodium album, Cirsium arvense, Persicaria maculosa, Daisy (Bellis
perennis), Urtica dioica, Calystegia sepium, Leucanthemum vulgare, Veronica chamaedrys,
Dandelion (Taraxacum officinale ssp.), Mercurialis annua, Sonchus oleraceous, Conium

maculatum, Polygonum aviculare

Colonised ground flora (Pyracanthus, lavender and holly patch): Groundsel (Senecio

vulgaris), Conium maculatum, Cirsium arvense, Veronica chamaedrys, Picris echioides,

Ranunculus repens, Calystegia sepium,

Shrub layer

Colonised shrubs - Butterfly bush (Buddleia davidii),

Planted shrubs (Lavender patch) — Lavandula angustifolia ‘Hidcote’, Shrubby honeysuckle

(Lonicera nitida ‘Baggensens Gold’), Hebe pinguifolia ‘Pagei’, llex aquifolia, Berberis

thungerbii, Fagus sylvatica, Pyracantha coccinea ‘Red Column’, Berberis darwinii
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Synusia identified

Herb layer

Colonised ground flora — Urtica dioica, Conium maculatum, Senecio vulgaris, Picris echioides,

Cirsium vulgare, Cirsium arvense, Tripleurospermum inodorum, Veronica chamaedrys,
Spurrey (Spergula spp.), Malva sylvestris, Calystegia sepium, Broad-leaved dock (Rumex
obtusifolium), Mercurialis annua, Hirschfeldia incana, Polygonum aviculare, Shepard’s purse

(Capsella bursa-pastoris)

Planted ground flora — Verbena bonariensis, Stipa tenuissima, Aster pyrenaeus lutetia,

Perovskia atriplicifolia, Bowles’ perennial wall flower (Erysimum bicolour ‘Bowles’ ‘Mauve’)

Shrub layer

Colonised shrubs — Rubus fruticosus agg.

Tree layer

Planted trees — Betula pendula ‘Tristis’
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Synusia identified

Herb layer

Colonised ground flora — Hirschfeldia incana, Conium maculatum, Veronica chamaedrys,

Persicaria maculosa, Chenopodium album, Rumex obtusifolius, Ranunculus repens, Solanum
nigrum, Cleavers (Galium aparine), Wood-sorrel (Oxalis acetosella), Spergula spp., Urtica

dioica, Sonchus oleraceous, Calystegia sepium, Picris echioides

Planted ground flora — Erysimum bicolour ‘Bowles’ ‘Mauve’, Verbena bonariensis, Stipa

tenuissima, Aster pyrenaeus lutetia

Shrub layer

Colonised shrubs — Buddleia davidii

Planted shrubs — Rosa canina, Hebe pinguifolia ‘Pagei’, Fagus sylvatica
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Synusia identified

Herb layer

Colonised ground flora (Pyracantha patch) — Polygonum aviculare, Hirschfeldia incana ,

Cirsium arvense, Calystegia sepium, Capsella bursa-pastoris, Mercurialis annua, Picris

echioides, Chenopodium album, Sonchus oleraceous

Colonised ground flora (Grass-slope patch): Mercurialis annua, Chenopodium album,

Leucanthemum vulgare, Picris echioides, Sonchus oleraceous, Solanum nigrum, Calystegia
sepium, Polygonum aviculare, Veronica chamaedrys, Cirsium arvense, Capsella bursa-
pastoris, Oxalis acetosella, Tripleurospermum inodorum, Conium maculatum, Silene vulgaris,
Arctium minus, Malva sylvestris, Epilobium tetragonum, Senecio vulgaris, Chenopodium

rubrum, Potentilla reptans, Plantago lanceolata

Planted ground flora — Stipa tenuissima

Shrub layer

Colonised shrubs — Rubus fruticosus agg.

Planted shrubs — Pyracantha coccinea ‘Red Column’
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4.2. Invertebrate monitoring

Invertebrate monitoring was carried out in three phases:
i) Timed counts;
i) Sweep net survey;

i) Pitfall trapping.
i) Timed counts

Ten separate five-minute timed counts were carried out on each of six key habitat areas
selected to encompass the diversity of habitat management units across the landscaping.
These areas were termed Invertebrate Survey Areas (ISA) 1 to 6. An additional area was
surveyed within the surrounding ‘brownfield’ landscape (ISA7). The order of surveys was
randomised across the habitat units. All surveys were carried out between the 5" and 10"
August 2010 and during weather suitable for bumblebee and butterfly activity. A diagram

representing the locations of each surveyed habitat unit is displayed in Figure 2.

Figure 2. Location of timed invertebrate survey are  as (ISAs): 1- Woodland planting; 2-
Herbaceous + shrub planting pocket; 3- Sand bank; 4- Woodland planting; 5- Herbaceous +

shrub planting; 6- Rubble and feature planting; 7- Brownfield area control.
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Average timed counts

Due to the timed observational methodology, it was only possible to record easily identifiable
species during the timed counts. At the Barking Riverside office landscaping site this
comprised almost exclusively bumblebee (Bombus) species and butterfly (Lepidoptera)
species. The average timed counts for bumblebees and butterflies within each six key habitat

areas are presented in Figure 3.

Figure 3. Average timed counts at each invertebrate survey area (ISA), Barking
Riverside office landscaping, August 2010. Number of surveys at each area = 10. Each
survey comprised a 5 minute walk throughout each habitat area. ISA1 to ISA6 represent
landscaped habitat areas. ISA7 represents an adjacent area of brownfield land. Error bars

represent the standard error of the mean.

The brownfield area ISA7 recorded the highest average timed counts for both bumblebees
and butterflies. This was substantially the case for butterflies, averaging nearly twice the
number of the highest recorded on the landscaped areas. With the exception of ISA6, this
was also the case for ISA7 bumblebee counts. ISA6 however recorded mean bumblebee
counts almost as high as those on the brownfield habitat. The reason for this appeared to be
a number of planted herbaceous species within the rubble area of ISA6 to which bumblebees

were frequently recorded visiting.
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Species diversity

In addition to number of individuals, biodiversity was a key impetus for the development of the
landscaping at the offices. Figure 4 represents the diversity of bumblebee and butterfly
species at each of the key habitat areas observed during time surveys and the adjacent

brownfield area.

Figure 4. Total number of species of bumblebee and butterfly observed at each
invertebrate survey area (ISA), Barking Riverside o  ffice landscaping, August 2010.
Number of surveys at each area = 10. Each survey comprised a 5 minute walk throughout the
habitat area. ISA1 to ISA6 represent landscaped habitat areas. ISA7 represents an adjacent
area of brownfield land. Due to the difficulty of distinguishing the species whilst in the field,
Bombus terrestris and Bombus lucorum were recorded as the aggregated group B.

terrestris/lucorum agg..

Species diversity demonstrated a similar pattern to that for average number of individuals,
with the greatest number of species recorded on the brownfield area (ISA7). In addition to a
high average number of bumblebees, ISA6 also recorded a higher number of bumblebee
species than the other landscaped areas. Despite recording relatively low average numbers

of butterflies, the herbaceous and shrub planted area, ISA2, recorded as many species of
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butterflies as the adjacent brownfield area. The proximity of these two areas may explain this

result.

Summary of vegetation use for each habitat area

In addition to number and diversity of bumblebees and butterflies visiting each survey area, a
record was made of the behaviour of each individual at the time of observation. These
records were used to generate a proportional picture of flower use within each habitat area
(Figures 5to 17):

ISAL - Woodland planting

Butterfly species recorded:  Small white (Pieris rapae)

Bumblebee species recorded: None

Other notables: Honey bee (Apis mellifera)

Figure 5. Proportional distribution of observations of butterflies at ISA1. Categories in
purple represent planted species, categories in brown represent non-planted species and

habitat features.

N.B. No bumblebees were recorded during timed surveys at ISA1, thus no graphical

representation of their observed distribution within this key habitat area is presented.
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ISA2 - Herbaceous + shrub planting pocket

Butterfly species recorded:  Pieris rapae, Meadow brown (Maniola jurtina), Red admiral
(Vanessa atalanta)
Bumblebee species recorded: Red tailed bumblebee (Bombus lapidarius)

Other notables: n/a

Figure 6. Proportional distribution of observations of butterflies at ISA2. Categories in
purple represent planted species, categories in brown represent non-planted species and

habitat features.

Figure 7. Proportional distribution of observations of bumblebees at ISA2. Categories in
purple represent planted species, categories in brown represent non-planted species and

habitat features.
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ISA3 - Sand bank

Butterfly species recorded: Pieris rapae, Maniola jurtina, Common blue (Polyommatus
icarus)

Bumblebee species recorded: Bombus lapidarius, Common carder bee (Bombus
pascuorum), White/Buff-tailed bumblebee aggregate (Bombus terrestris/lucorum agg.)

Other notables: Evidence of solitary bee nesting

Figure 8. Proportional distribution of observations of butterflies at ISA3. Categories in
purple represent planted species, categories in brown represent non-planted species and

habitat features.

Figure 9. Proportional distribution of observations of bumblebees at ISA3. Categories in
purple represent planted species, categories in brown represent non-planted species and

habitat features.
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ISA4 - Woodland habitat

Butterfly species recorded: Pieris rapae

Bumblebee species recorded: Brown-banded carder bee (Bombus humilis), Bombus
lapidarius, B. terrestris/lucorum agg.

Other notables: European wasp (Vespula europaea), White ermine moth

Figure 10. Proportional distribution of observation s of butterflies at ISA4. Categories in
purple represent planted species, categories in brown represent non-planted species and

habitat features.

Figure 11. Proportional distribution of observation s of bumblebees at ISA4. Categories
in purple represent planted species, categories in brown represent non-planted species and

habitat features.
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ISAS5 - Herbaceous + shrub planting

Butterfly species recorded: Pieris rapae, Maniola jurtina
Bumblebee species recorded: Bombus lapidarius, Bombus humilis

Other notables: Common darter (Sympetrum striolatum)

Figure 12. Proportional distribution of observation s of butterflies at ISA5. Categories in
purple represent planted species, categories in brown represent non-planted species and

habitat features.

Figure 13. Proportional distribution of observation s of bumblebees at ISA5. Categories
in purple represent planted species, categories in brown represent non-planted species and

habitat features.
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ISA6 - Rubble and feature planting:

Butterfly species recorded: Pieris rapae, Maniola jurtina

Bumblebee species recorded: Bombus humilis, Bombus lapidarius, Bombus pascuorum,
Early bumblebee (Bombus pratorum), Bombus terrestris/lucorum agg. (including Bombus
terrestris queen)

Other notables: n/a

Figure 14. Proportional distribution of observation s of butterflies at ISA6. Categories in
purple represent planted species, categories in brown represent non-planted species and

habitat features.

Figure 15. Proportional distribution of observation s of bumblebees at ISA6. Categories
in purple represent planted species, categories in brown represent non-planted species and

habitat features.
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BR7 — Brownfield area control:

Butterfly species recorded: Painted lady (Vanessa cardui), Small tortoiseshell (Aglais
urticae), Pieris rapae

Bumblebee species recorded: Garden bumblebee (Bombus hortorum), Bombus humilis,
Bombus lapidarius, Bombus pascuorum, B. pratorum, B. terrestris/lucorum agg.

Other notables: Sympetrum striolatum

Figure 16. Proportional distribution of observation s of butterflies at ISA7. Categories in
purple represent planted species, categories in brown represent non-planted species and

habitat features.

Figure 17. Proportional distribution of observation s of bumblebees at ISA7. Categories
in purple represent planted species, categories in brown represent non-planted species and

habitat features.
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In total, five species of butterfly (Maniola jurtina, Vanessa cardui, Vanessa atalanta, Aglais
urticae and Pieris rapae) and six species of bumblebee (B. hortorum, B. humilis, B. lapidarius,
B. pascuorum, B. pratorum, B. terrestris/lucorum agg.) were recorded during the timed
invertebrate surveys. Whilst numbers and diversity of both butterflies and bumblebees were
greatest on the brownfield control site, only one species of bumblebee (B. hortorum) and one
species of butterfly (Vanessa cardui) were recorded on the brownfield area but not recorded

on Barking Riverside Office landscaping.

Of particular interest from the surveys was the location of these observations. Figures 5to 17
show that the majority of observations were made on floral species that were not recorded as
directly planted within the landscape design. Indeed non-planted species Hirschfeldia incana,
Lotus corniculatus and Arctium minus made up a large proportion of the flora observed being
visited for nectar and pollen foraging. This result may be indicative of the survey being carried
out during the establishment phase of the landscaping . Further monitoring would be required
to determine whether this was the case and whether subsequent development and additional
seeding of the site would alter the ratio of results in future years. Such monitoring would be
invaluable for determining the efficacy of the planted species and identifying additional or

alternative target species for biodiversity-focused landscaping.

i) Sweep net surveys

A fifteen minute sweep net survey was carried out within each of the invertebrate survey
areas. Individuals caught were stored and returned to the laboratory for identification. Results

are presented here:

Table 1. Sweep net survey species, ISA 1- Woodland  planting

# $ %& '# % &# % #

Andrena nigriceps 1f Notable/Nb Essex Red Data Book
species, only two records
for the county (VC18/19) in

N.E. Essex
Episyrphus balteatus Im
Eristalis tenax 1m
Lasioglossum morio 2m

Planthopper indet.
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Table 2. Sweep net survey species, ISA2- Herbaceous

+ shrub planting

# $ %& '# % &# % #
Nothing
Table 3. Sweep net survey species, ISA3- Sand bank
# $ %N& '# % &# % #
1
Table 4. Sweep net survey species, ISA4- Woodland p  lanting
# $ %& '# % &# % #
!
"# $ %N& "% % ()
! * Y% % ()t
HEHE &
- # . %.
0.
Table 5. Sweep net survey species, ISA 5- Herbaceou s + shrub planting
# $ %& '# % &# % #
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Table 6. Sweep net survey species, ISA6- Rubble and  feature planting

# $ %& '# % % #
&#

Table 7. Sweep net survey species, ISA7- Brownfield  area control

# $ %& '# % % #
&#

In total 16 additional species were recorded during the timed sweep net surveys. Of these,
two species (Andrena dorsata and Eristalis intricarius) were only recorded on the brownfield
control area. The additional 4 species recorded on the control area were also recorded on the

landscaped areas along with 10 other species only recorded on the landscaped areas.

Species recorded varied between invertebrate survey areas, with survey areas 1, 4 and
control area 7 recording the highest numbers. Interestingly, landscaped survey areas 1 and 4
are the woodland landscaped areas, neither of which scored highly on the butterfly and
bumblebee timed counts. This indicated that the habitat variation incorporated into the

brownfield landscaping design may be having a beneficial effect on overall site biodiversity.
Of most interest from the sweep net surveys was the record of the solitary bee Andrena

nigriceps on the woodland landscaped area of ISA1. This was only the third modern record of

this bee in Essex and the first from the East Thames Corridor.
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i) Pitfall trapping

Pitfall traps were placed in a series of locations throughout the invertebrate survey areas
(ISAs) (Figure 18). Traps were installed in August 2010 and regularly emptied throughout the
summer until early October 2010. Unfortunately two of the traps were lost due to repeated
disturbance — ISA4 — woodland and ISA7 — brownfield. It is unclear as to why these were
disturbed, but it is likely that it was due to fox activity. No data is therefore available for these

areas.

All other traps were emptied and the invertebrates contained within were identified and
counted. Total data for the pitfall trap survey is displayed in Table 8 (Appendix C). Figure 19

shows the total number of individuals recorded in each survey area.

Figure 18. Location of pitfall traps:  Traps were located within the previously defined
invertebrate survey areas (ISA1- Woodland planting; ISA 2- Herbaceous + shrub planting
pocket; ISA 3- Sand bank; ISA 4- Woodland planting; ISA 5- Herbaceous + Shrub planting;
ISA 6- Rubble and feature planting; ISA 7- Brownfield area control) plus an additional trap
(ISA8 — Grass + herbaceous near offices) located next to the offices and a green roof

experiment area. Traps 4 and 7 were disturbed and no data is available for them.
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Figure 19. Total number of invertebrates caught in pitfall traps, Barking Riverside office
landscaping, summer 2010. Pitfall traps were positioned within each survey unit for the

same duration to standardise sampling effort.

As can be seen from Figure 19, the sand bank area recorded the highest number of
individuals of all of the survey areas, substantially so when compared to the woodland and
herbaceous areas ISA2 and ISA8. A similar pattern can be seen when analysing the
invertebrate diversity data (Figure 20). The rubble, sand and herbaceous (ISA5) areas
recorded a substantially higher diversity of invertebrate orders than the other traps. The
highest diversity being eight invertebrate orders (Collembola, Hemiptera, Diptera, Araneae,
Coleoptera, Hymenoptera, Isopoda and Pulmonata) recorded in the ISA5 herbaceous trap.
The woodland and herbaceous (ISA2) areas recorded the lowest diversity of invertebrate

orders.
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Figure 20. Total number of invertebrate orders reco  rded in each pitfall trap, Barking
Riverside office landscaping, summer 2010.  Number of orders recorded in each trap was
used as an indicator of invertebrate diversity within each habitat unit. Pitfall traps were

positioned within each survey unit for the same duration to standardise sampling effort.

Detailed ID

The limited scope of this monitoring programme meant that it was not possible to identify all
invertebrates within the traps to species level. However, Araneae and Coleoptera individuals
were identified to this level. These were selected as the frequency of capture of these two
groups within the pitfall traps was considered to be a good representation of ground dwelling
invertebrate biodiversity at the site. In total, 25 species of beetle and 23 species of spider

were recorded from all of the traps collectively.

In contrast to the overall invertebrate totals, the woodland area recorded the highest number
and diversity of spiders (Figures 21 and 22). Herbaceous area ISA2 also scored much more
highly for beetle and spider numbers and diversity than for all invertebrates when compared
to the other survey areas. Beetle diversity and number was highest on the sandy area ISA3.
The differentiation between areas and species groups highlights the importance of the habitat

heterogeneity throughout the office landscape design.
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Figure 21. Number of beetles and spiders recorded i  n each pitfall trap, Barking

Riverside office landscaping, summer 2010.

Figure 22. Number of beetles and spider species rec  orded in each pitfall trap, Barking

Riverside office landscaping, summer 2010.
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Rare species records

Of the 23 spider species identified, one was a proposed nationally notable (pNa) species
(Zodarion italicum), one was a species of local importance (Agroeca inopina) and one was a
currently undescribed species found on several occasions within the southeast

(Megalepthyphantes sp. nova.).

Of the 25 beetle species identified, 1 was a Red Data Book 2 (RDB2) species (Polistichus
connexus), 4 were nationally scarce (Nb) species (Brachinus crepitans (Essex RDB),
Calathus ambiguus (Essex RDB), Harpalus ardosiacus and Notiophilus quadripunctatus
(Essex RDB)), 4 were very local species (Amara convexiuscula, Amara eurynota, Calathus
cinctus and Helophorus rufipes) and 2 were local species (Calthus erratus and Phyllotreta

consobrina).

4.3. Brownfield habitat monitoring

Complete results from the brownfield habitat assessment survey can be found in Appendix D.
The survey identified that, even in the first year of development, the landscape management
at Barking Riverside offices created many habitat characteristics considered to be of specific
value on East Thames Corridor brownfield sites of national conservation importance. The
survey also revealed that the landscaping contained several negative features associated

with poorer quality brownfield sites, such as an abundance of buddleia.

Of particular interest now is how the balance between good and poor quality brownfield
habitat features will develop on this site in future particularly in relation to designing
management plans for the site (a process ‘alien’ to the majority of brownfield sites in the
region upon which natural disturbance and stress are the main driving forces behind habitat
development). As such, it would be particularly interesting to continue the brownfield habitat

assessment annually to monitor the development of the site landscaping.
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5. Summary

In a field trial such as this, with no comparative control site containing more-traditional office
landscaping, it is impossible to definitively quantify the additional benefits of the incorporation
of brownfield habitat characteristics into the design of this site. Nevertheless, the baseline
survey has demonstrated that, if designed to mimic habitat of regional value, green
infrastructure within sustainable development can support biodiverse ecosystems containing

species of regional and national conservation value.

For the baseline survey, nineteen fixed points were established within the Barking Riverside
office landscaping. From these points annual fixed-point photography can be carried out to
document the development of the landscaping. Within the field of view of these fixed-points,
vegetation surveys were carried out. In total, the vegetation surveys identified five different
synusia within which 112 different species of plant, plus lichen and fungi, were recorded. Had
surveying been carried out throughout the year rather than on a single occasion, it is possible

that this number may have been significantly higher.

Five synusia and 112 plant species is a substantial number for a site of this size, particularly
when compared to what would be expected of a more traditional landscape design featuring
amenity turf and evergreen hedging. Moreover, many of the floral species recorded at the site
are those considered to be representative of the high quality brownfield habitats within the
region that the landscaping was designed to emulate (Appendix D). It thus seems apparent
that, even within the first year of establishment, the landscaping has gone some way towards

achieving its aim of developing biodiverse vegetation within the site.

Despite the limited nature of the baseline invertebrate survey, both in terms of survey intensity
and timing, and the lack of establishment time for the landscaping, numerous invertebrate
species were also recorded during the surveys. This included several species of national
conservation concern, most notably a UKBAP bumblebee species, RDB2 species, several

nationally rare and scarce species as well as numerous Essex Red Data book species.

Many of these species are thermophilic and/or saproxylic invertebrates with complex life cycle
requirements. Being heavily focused on visual aesthetics, traditional urban landscape design
provides some of the nectar and pollen-rich flora vital for many of these invertebrates. It does
not however, encapsulate the range of synusia (such as bare sand, rubble and standing
deadwood) and many of the native wildflowers necessary for these invertebrates to persist.
As such, these invertebrates are becoming increasingly rarer as they are marginalised on the
only sites that retain these features in urban landscapes - brownfield sites. With brownfield
sites targeted for redeveloped through regeneration initiatives, the final strangleholds of these

species in the UK are being lost.
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The presence of these species at Barking Riverside offices indicates that the landscaped area
has gone some way to achieving its aim of encapsulating the mosaic of habitats typical of
brownfield sites. Indeed, this conclusion was supported by the positive result of the brownfield
assessment form (Appendix D) which recorded many of the typical brownfield substrates and

vegetation types within the landscaping.

The success of the landscape design in capturing this variety was also demonstrated by the
substantial differences between the invertebrate assemblages recorded within different
habitat management areas. Quite stark contrasts were recorded in the abundance and
diversity of different invertebrate groups between the sand, woodland, rubble and herbaceous
habitat areas. This highlighted the importance of incorporating habitat heterogeneity into
design plans for enhancing the overall site biodiversity. When compared to more traditional
office landscaping (based on amenity grass areas and non-native evergreen hedging), the
landscaping created at Barking provides much greater habitat interest and heterogeneity and
thus a greater capacity to support biodiversity and the associated ecosystem services. In a
region where brownfield sites, brownfield habitat characteristics, and the nationally important
biodiversity associated with these sites is being lost to development on a landscape scale

(Harvey 2000), the conservation value of such habitat provision cannot be underestimated.

A note of caution must be expressed at this point however. When timed butterfly and
bumblebee counts were compared to a nearby area of brownfield land, the number of
individuals recorded and species diversity was consistently lower on the landscaping.
Moreover, the brownfield control site would not be considered to be an area of high quality
brownfield land typical of many sites in the region. Were a higher quality brownfield area
selected for comparison, the disparity between the results for this and the landscaping would
be expected to be even greater. Whilst these results may in part be due to the Barking
Riverside site being in a state of development at the time of the survey, it must be recognised
that single small parcels of brownfield landscaping such as this cannot encapsulate all of the
habitat heterogeneity found on the brownfield sites of greatest conservation importance. This
is reflected in the few conservation priority species recorded on the landscaping relative to
those supported on high quality brownfield sites in the region. What is required to preserve
the nationally important invertebrate populations of the Thames Corridor is the conservation
of larger sites of importance to act as sources of these populations. These must then be
connected by innovative landscape-scale biodiverse green urban infrastructure such as has

been developed at Barking Riverside.

Nevertheless, results from Barking appear to be a step in the right direction in terms of

invertebrate conservation, with species of conservation concern interwoven into the fabric of
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office landscaping on a major regeneration site. The most important next step in this process

is to monitor whether this can be sustainable into the future.

The majority of butterfly and bumblebee visits observed during the timed walk surveys were to
floral species that had colonised bare areas of the site, rather than those targeted in the
planting. As the planting matures and site management is implemented, it is likely that
planted species will dominate the landscaping and non-target floral will become marginalised.
Planted species included species like buddleia and sycamore which are considered to be
indicators of poor brownfield habitat. Continued monitoring of vegetation, invertebrate
populations and their floral use, and brownfield habitat assessment would provide vital
information on the impact of vegetation development on invertebrate populations at the site. It
would also provide valuable insight into the most important floral species for site management

and the planning of additional landscaping within the Barking Riverside Development.

Also of great importance from continued monitoring would be assessing the role of the
landscape as a whole within which the office landscaping sits. At the time of this survey, large
proportions of the Barking Riverside site remained undeveloped and were characteristic of
brownfield habitat. It is highly likely that these areas were providing a source for the
invertebrate populations that were recorded on the office landscaping. As the site as a whole
is developed into the new community that is envisaged for the area, and suitable habitat is
increasingly fragmented and marginalised, it would be interesting to monitor whether the
bioidiversity recorded on the landscaping remains. Current understanding of habitat
fragmentation and metapopulation dynamics (Gilpin, 1987; Opdam, 1990; Hanski & Gilpin,
1991; Reed, 2004) dictates that there is a critical area of habitat required to support
populations of these rare invertebrates. Unfortunately, however, it is not fully understood what

this critical area is and how it changes from species to species.

Ecological engineering of the Barking Riverside Development will incorporate areas
specifically for invertebrate conservation (Personal communications — Francesca Barker,
London Wildlife Trust). Comparative monitoring of the office landscaping to this initial baseline
as the Barking Riverside community is developed would provide a guide to whether sufficient
habitat interest can be incorporated into the development as a whole to conserve
metapopulations of these conservation priority species in the region. It would be expected that
the conservation priority species recorded in the baseline survey would remain on the site if
conditions remain favourable on the landscaping, unless they are lost from the Barking
development area as a whole. As such, continuation of this monitoring programme into the
future would not just provide an indication of whether site management is successful in
maintaining the brownfield habitat characteristics of the landscaping, but would also provide a

measure of the achievement of the development’s biodiversity targets.
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Whilst by no means providing a solution to the conflict between urban development and
environmental protection, the results of the first year of this study do provide an innovative
solution to the restoration of biodiverse green infrastructure and it associated ecosystem
services into urban environments. If Barking Riverside Development is able to conserve these
invertebrate populations throughout the growth of the new community, it would serve as a
blueprint for future urban planning on how to incorporate habitat heterogeneity and

biodiversity into sustainable development.
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Appendix A

Synusia species list

1. Ground layer:

Due to the regular landscape management of the site and the lack of development time of the

landscaping, no ground layer species (mosses/liverworts) were recorded during the survey.

2. Herbaceous layer:

Colonised species

Achillea millefolium
Anthriscus sylvestris
Arctium minus

Ballota nigra

Bellis perennis

Borage officinalis
Brassica spp.
Calystegia sepium
Capsella bursa-pastoris
Centaurea nigra
Chamaenerion angustifolium
Chenopodium album
Chenopodium rubrum
Cirsium arvense
Cirsium vulgare
Conium maculatum
Convovulus arvensis
Daucus carota
Dipsacus fullonum
Epilobium angustifolium
Epilobium tetragonum
Fragaria vesca
Hirschfeldia incana
Humulus lupulus
Lamium album

Lamium purpureum
Leucanthemum vulgare

Galium aparine

77

Lotus corniculatus
Lotus glaber

Malva sylvestris
Matricaria recutita
Medicago lupulina
Melilotus officinalis
Mercurialis annua
Onobrychis vicifolia
Oxalis acetosella
Panicum miliaceum
Persicaria maculosa
Picris echioides
Plantago lanceolata
Plantago major
Polygonum aviculare
Potentilla reptans
Ranunculus repens
Rumex obtusifolium
Sanguisorba minor
Senecio inaequidens
Senecio jacobaea
Senecio vulgaris
Silene latifolia
Silene vulgaris
Solanum nigrum
Sonchus oleraceous
Spergula spp.
Taraxacum officinale ssp.
Trifolium pratense

Tripleurospermum inodorum



Urtica dioica
Veronica chamaedrys
Vicia sativa

Total - 61 species

Planted species

Anemone hupehensis ‘Japonica
Arum italicum

Aster pyrenaeus lutetia

Digitalis x purpurascens
Dryopteris filix-mas

Echinacea purpurea ‘Arts Pride’

Echinops ritro

Erysimum bicolour ‘Bowles’ ‘Mauve'

Euphorbia wulfenii

Hedera helix

3. Shrub layer:

Colonised species

Rubus fruticosus agg.
Buddleia davidii

Total - 2 species

Planted species

Acer campestre
Berberis darwinii
Berberis thungerbii
Buddleia var.

Cornus sanguine
Crataegus monogyna

Fagus sylvatica

4. Tree layer:

Planted species

Acer campestre
Acer platanoides ‘Deborah’
Acer pseudoplatanus

Aesculus hippocastanum

Helleborus foetidus
Helleborus orientalis ‘Smokey’
Leucanthemum vulgare

Liatris spicata

Libertia formosa

Perovskia atriplicifolia
Phyteuma orbiculare
Polygonatum multiflorum
Primula bulleyana

Primula japonica ‘Miller’s Crimson’
Rudbekia fulgida ‘Goldsturm’
Salvia x superb

Silene dioica

Stipa tenuissima

Verbena bonariensis

Total - 25 species

Hebe pinguifolia ‘Pagei’

Hedera helix

Hippophae rhamnoides

llex aquifolia

Lavandula angustifolia ‘Hidcote’
Lonicera nitida ‘Baggensens Gold’
Prunus spinosa

Pyracantha coccinea ‘Red Column’
Rosa canina

Rosmarinus prostates

Salix caprea

Gorse (Ulex europaeus)

Total - 19 species



Betula pendula ‘Tristis’
Sorbus aucuparia ‘Edulis’
Sorbus intermedia

Total - 7 species

5. Non-ground level layer:

Colonised

Bracket fungus
Calystegia sepium
Cirsium arvense
Hedera helix

Isothecium myosuroides
Lichen spp.

Total - 6 species
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Figure 23 . Location of fixed-point markers at Barking Riversid e offices, Barking, East

London.
N.B. Fixed-point marker for BR4 is the same as for BR3; Fixed-point marker for BR8 is the
same as for BR7; Fixed-point marker for BR12 is the same as for BR11; Fixed-point marker

for BR15 is the same as for BR14. (Aerial photo © Getmapping.com)
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Appendix C

Table 8. Barking Riverside offices pitfall trap spe

cies identification.
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Table 8. Continued
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Table 8. Continued

(& Lt )T ) ) ) ) ! )
# #E&H#
* + ! &
# &
** # &
# 8/
*# &
* , # &
&, #( &
&, #( &
I1# 8/
, # *
* &
& #( &
& #( #E&H#
" && HH# 01 # &
"% &%# &, #( &
& #( &
# * &) #( O#&#
# &+ #( &
2

83




Table 8. Continued
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* Megalepthyphantes spp. nova was first discovered in Britain in 1999 by P.R.Harvey at Minster undercliffs on the Isle of Sheppey. It has subsequently been
recorded at an increasing numbers of sites on shingle and outdoors and indoors in synanthropic situations in Kent, London and Essex. Although close to M.
collinus occidentalis, it is thought to be a new undescribed species, which appears to have colonised Britain and is in the process of spreading.
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Appendix D

Brownfield habitat assessment form ( Roberts et al. 2006)
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