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Background 

The bio-solar green roof at 1 Angel Lane was created 13 years ago as a standard 

sedum mix carpet. In its early days the roof was of limited biodiversity value containing 
a narrow range of species. In the years since its installation a variety of common 

wildflowers have spontaneously colonised the roof which through a process of natural 
succession has evolved from being a simplistic sedum roof to becoming a more 
biodiverse green roof.  

Alongside the plants which have colonised the roof, the evolving habitat has attracted 

a wide range of invertebrates which have in turn become food for birds including the 
Nationally Scarce and Biodiversity Action Plan priority species the Black Redstart. 

Over the years previous contractors have seeded small areas of the roof, introducing 

new species of native and non-native hardy annuals and perennial wild flowers to 
create pollen and nectar rich habitat for pollinators. The roof now offers food for 
pollinators in some capacity virtually all year round. In recent years the very rare IUCN 

red data book species the Green Winged Orchid have colonised the roof. The 
population at Nomura’s London office represents the largest of the 3 known colonies 
of this rare plant in the Greater London region represented by just up to 10 individual 

flowering plants. 

Prior to St Marys and Apicultural taking over maintenance of the green roof in 2019 the 
roof was frequently cut during the growing season maintaining the vegetation at a low 

height. This management regime restricted flowering of many species of plant 
inhabiting the roof which in term limited flower availability to pollinating insects and 
biodiversity potential in general. At the same time there had been little study of the 

invertebrate and plant communities utilising the roof.  

Since 2019 a more relaxed and dynamic-responsive approach has been taken towards 
management of the rooftop with vegetation being allowed to grow longer in spring and 

summer before being cut short in autumn. Additional species of flowering plant have 
been introduced to prolong the flowering season and provide food for pollinating 
insects. Larval food plant species have also been introduced to benefit butterflies and 

moths. Hoverfly breeding ponds have been installed alongside solitary bee nesting 
habitats and additional bird boxes for nesting birds. 

Alongside these habitat improvements an active program of biological monitoring has 

also been undertaken, the findings of which can be used to better inform future 
management of the roof and to contribute towards and inform the city of London 
Biodiversity Action Plan 2021-2026. 
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Monitoring wildlife on the Green Roof (1AL) 

Throughout 2021-2022 wildlife on the green roof was monitored and recorded. Some 

of the monitoring this recording period was restricted due to the Covid19 Pandemic 
and the extremely hot weather conditions experienced in 2022. 

Vascular plants Methodology 

Vascular plants were recorded during monthly survey visits undertaken March to 
September. Each visit involved a walk around the roof following the same route each 

visit. All plants along the route are recorded.  

Since 2021 we discontinued using 1m2 quadrats to monitor vegetation as Crows and 
Gulls repeatedly tampered with them making monitoring difficult.  

Any plants found by random chance whilst visiting the roof were also added to the data 
set. 

Vegetative keys by Rose 1981, Fritter et al 1984 and Fritter et al 1974 were used to 

help identify plants and Phillips 1981 used to identify Fungi. Cole and Waller 2020 were 
used to identify Orchid species. The Botanical Society of Britain and Ireland assisted 

with some plant identifications where the author was unsure of the species 
identification. Some plants were tricky to identify owing to the climatic extremes on the 
roof effecting typical growth habits. 
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Invertebrate Monitoring Methodology 

Invertebrates were monitored and recorded monthly using a variety of techniques. 

Each Month we conducted a walk around the roof area. Any invertebrate easily 

identified in the field was recorded. A sweep-net and or pooter was used to catch 
insects in need of closer examination during these walk around surveys. 

Flower visiting insects were recorded monthly during a timed walk along the same 

route each month making note of all flower visitors 2 meters either side of the route 
walked. Any bee in need of closer examination to identify to species level was netted 
in a sweep net and examined by hand lens. No species were encountered that required 

euthanisation for microscopic study. For each insect counted the type of flower the 
insect was visiting was also noted. 

Study of vegetation quadrats  to count the number of bees visiting flowers in a particular 

1m2 area was discontinued after 2021 since this yielded poor information as the results 
were highly weather dependant and most snapshots of the quadrats yielded no bees 
visiting most months of the year, as generally the bees that visit the roof are spread 

out thinly and seldom visit a quadrat when the recording was taking place.  

Pan traps were left out once per month for a period of several days before being 
checked for insects. These are brightly coloured shallow bowls filled with a detergent 

solution. Insects are attracted to the pan traps by the bright colours and upon landing 
in the bowl drown in the solution. Insects are collected from the trap, washed in a sonic 
washing machine and dried out to be identified. In very hot, dry conditions the pan and 

pitfall traps won’t work as the liquid quickly evaporates. Crows, Gulls and contractors 
walking around the roof can also easily displace them. 

Use of the Malais Trap. The trap is a large tent like structure which funnels flying insects 

into a collection pot where they can be collected for study. It enables more thorough 
sampling of flying insects, eliminates recorders bias as with sweep netting and can be 
left in position for long periods enabling a large sample to be taken. On the green roof 

the trap is erected and left in place only for 24-48 hours and can only be operated 
during very calm weather. The malaise trap used at 1AL has been modified with the 

support legs mounted inside buckets filled with concrete as the roof substrate is too 
shallow to sink the legs into the ground. This ensures the trap does not easily blow 
over 

Moth trapping for nocturnal insect monitoring. The trap uses an energy efficient bright 

light to draw in nocturnal insects into a collection chamber where they can be studied. 

The trap is set up at dusk and checked early the following morning with the catch being 

released alive and unharmed. Our moth trap was deployed throughout the recording 
period with the exception of July and August when it was deemed too hot to operate – 
any insects caught in the live trap would have quickly cooked and perished. There was 

also some caution over using the electric device on the roof in very hot dry conditions. 

Guides by Waring & Townsend 2017 were used to aid moth identification. 
Hymenoptera were identified using keys from Falk 2015 and hoverflies using Ball and 
Morris 2013. Other invertebrates were identified with assistance from members of the 

London Natural History Society. 
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Below: 1st image Malaise trap in operation on the roof 2nd image Moth trap in operation 
at dusk 

  

Malaise trap in operation on the roof Moth trap in operation at dusk 
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Bird Monitoring Methodology 

Birds were recorded during the plant and invertebrate monitoring sessions as well as 

noted when visiting the bee hives. Calls and visual detection were recorded. 

Plants on the green roof (1AL) 

169 species of flowering plant were recorded on the roof, of which 83 are most likely 

self-colonised arrivals. Many of these species are considered as garden weeds, are 
typical of urban green roofs and either have small airborne seeds or seeds which are 

attractive to birds. In addition, many other species were recorded which have been 
introduced in previous years by the maintenance contractors in their seed mixes. 
These include exotic plants such as Eschscholzia californica , Lupinus arcticus, Limum 

usitatissimum and Echium ‘Blue Bedder’. These exotic flowers have a longer flowering 

season than most native plants found on the roof and offer food to pollinating insects 
during lean times of the year. Other plants have been introduced from 2019 onwards 

as part of the biodiversity improvements and were chosen for their value to wildlife and 
climate change resilience. 1 fern, 3 fungi, 5 species of grass, mosses and 3 species of 

lichens were also recorded. 

The plant records collected have been used to generate the graph in figure 1. The 
results of our 2019-2021 planting activities are evident in this graphic as it can be seen 
that the total number of species in bloom each month has increased substantially from 

the 2019 baseline. The increase in 2020 was mostly represented by annuals and fast 
growing perennials which were sown as seed or planted as well grown plug plants in 

autumn 2019 by our Buzzing project trainees. In 2021-22 the perennials and biennial’s 
began to bloom. 

In addition to our planting additions several perennial species have been discovered 
flowering on the roof which had not been noted flowering in previous years and were 

not introduced as part of the 2019 improvements. Under the former maintenance 
regime these plants would have been cut frequently and unable to bloom or their 

blooms cut down before they have been noticed. Most notable among plants in this 
category are the Small Flowered Tongue Orchids Sarapias parviflora. 
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The variety of flowering plants in bloom varies 
throughout the year. June was the month in 

2019 when the most species flowered but 
owing to the early spring in 2020 and 2022 the 
peak month for flower diversity was May. In 

2021 the peak was June with a second peak in 
August following heavy rain in June and July 

after an abnormally dry spring. Many species 
flower on the roof far earlier than they normally 
would owing to the roof’s micro climate and due 

to the soil drying out by mid-summer. Some of the plants on the roof never reach 
flowering potential as the conditions are too harsh but spread vegetatively by suckers 
and or rhizomatous roots. The plants with the longest flowering period for the third year 
in a row are Erodium cicutarium (Common storksbill) and Geranium molle (Doves-foot 

Cranes-bill, pictured below). Both of these plants have small insignificant flowers but 

form large carpets of many flowers and flower almost 12 months of the year on the IAL 
roof. Their pollen is regularly seen on the Pollen baskets of Honey Bees returning to 
the rooftop hives. A wide variety of woody shrubs and trees continue to self-seed into 

the roof. These have the potential to damage the roof membrane and are cut to the 
ground regularly and where possible dug out. 

Senecio inaequidens known as Narrow Leaved 

Ragwort is a plant originating in South Africa 
where it occupies the high veld habitats. It was 
accidently introduced to the UK in sheep’s wool 

imports during the 70’s and has rapidly colonised 
most of Europe. In the UK it is now very common 

in the south east and is frequently found on green 
roofs where it fills the niche of its relative 
Jacobaea vulgaris which struggles with very dry 

conditions. On the irrigated western side of the 
green roof the native ragwort is much more 
abundant and excessive amounts of the exotic 

Ragwort is being removed in favour of the native 
plant. Both these plants are highly attractive to 

pollinating insects as well as being food for the 
larva of the Cinnibar Moth. Ragworts are the 
second most visited flower on the Green Roof by 

pollinating insects throughout the year and the 

number one most visited flowering plant in 

August and September specifically. They are clearly an important resource for 
pollinating insects. In 2021 Cinnabar moth Caterpillars were found on the roof. This 
species is dependent upon Ragworts as a larval food plant. 

Other important plants on the roof include Mouse Eared Hawkweed and Common Cats 

Ears. These are yellow composite flowers resembling Dandelions and are the third 
most visited flowering plants on the green roof year round. These species have self-

colonised the roof and have increased in abundance in recent years since the relaxed 
mowing regime has allowed them to spread. 
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The crown jewel in the biodiversity portfolio is Anacamptis moria (Green Winged 

Orchid), an IUCN globally rare species which is considered to be ‘near threatened’ with 

extinction. Once common throughout England it is now very rare and confined to only 
3 known locations within Greater London including the green roof. Initially 3 plants were 
found in 2018 which expanded to 5 in 2019 when Mike Waller Author of Orchids of 

Britain and Ireland surveyed the roof. In 2020 this expanded to 6 plants and in spring 
2021 10 plants had been discovered flowering on the roof. This represent the largest 

population of the species in Greater London. Of these 10 plants only 7 flowered in 2022 
and at time of writing 6 plants are showing signs of growth. Its highly likely that some 
of the 10 plants flowering in 2021 did not survive the 2022 extreme heat wave and 

have perished. 

In May 2021 a second Orchid species was discovered on the green roof Serapias 
parviflora The Small Flowered Tongue Orchid. This plant is exceptionally rare in the 

UK and was previously known only from a single site in Rame Head Cornwall. That 
population went extinct 20 years ago and the discovery of 16 plants on the green roof 
was hailed as the botanical discovery of the year. The find resulted in an enormous 

amount of media interest with coverage on all major TV news channels both domestic 
and international, widespread coverage in the press and social media. The story was 
a ‘most read’ article in the guardian and 3rd most viewed news story on the BBC. 

The orchid is a Mediterranean species with a widespread distribution around the 
Mediterranean basin and Atlantic coast of Portugal as far north as Britany in France. 
The Discovery at 1AL is only the second time it has been recorded in the UK and its 

colonisation has likely been assisted by climate change. It requires hot dry and nutrient 
poor conditions to thrive which is exactly what the roof provides it with. Having traced 
the origins of the sedum matt which was sourced by Sempigreen in the Netherlands 

(where the orchid is not known from) the most plausible explanation for their arrival on 
the roof is seed being carried on the winds. It’s plausible that wind phenomena that 

frequently bring Saharan dust clouds across the channel could have carried the tiny 
seeds, one million of which weight less than a gram. Samples of the seed pots and 
leaf tissue were sent to Prof Saracen at Kew Gardens Jodrell Laboratory for analysis 

but we have not yet received any results. It was hoped that DNA analysis could have 
shed some light on the origins of the plants. In 2022 28 plants were present. The Image 

left shows the plants known distribution 
(image taken from field guide to Orchids 
of Europe and the Mediterranean by 

Rolf Khun).  

The second image overleaf shows how 

we marked the Orchids with numbered 

flags. 
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2 other orchids grow on the roof. A small 
population of Common Spotted Orchid 
Dactyorrhiza fuchsia are present alongside 2 
Bee Orchids Orphys apifera. The Bee Orchids 

were transplants rescued from a domestic 

garden in Waltham forest where they were 
about to be destroyed by the home owner. The 

plants were rescued with the homeowners 
consent. 

Agrostis capillaris continues to be the dominant 

grass species found on the roof. Most grasses 

prefer a moist soil but this species is one of the 
few that tolerates the very dry conditions. Poa 

pratensis, Melica ciliata, Hordeum murinum 
and Koeleria macrantha were also found as 

individual clumps. 

Ferns are represented on the roof by a single 

species which can be found growing out of 
gaps between paving slabs and along 

guttering. We believe the species present is 
Broad Buckler Fern Dryopteris dilatata or a hybrid thereof. 

Fungi are surprisingly frequent on the green roof in autumn. 3 species have been 
recorded. A bright orange-yellow mushroom belonging to the Wax cap family probably 
Hygrocybe marchii, a ‘Funnel Cap’ mushroom Clitiocybe vivulosa which is the most 
abundant and a brown mushroom Nolanea farinolens. The presence of Fungi and 

extensive mycelial networks throughout the roofs soils is most likely responsible for the 
rare orchids being able to survive the hostile conditions. Orchids require the presence 
of Fungi to germinate and form a relationship with them. The fungi supply the orchids 

with nutrients and in some cases the orchid may supply the fungi with sugars from 
photosynthesis but they are thought to mostly be a one way relationship from which 
the orchid benefits. 

3 species of Lichen were identified using keys by Field Studies Council. 

Since altering the cutting regime on the roof there has been a noticeable shift in species 
composition within the monitored quadrats. Since the sward is now allowed to flower 
and set seed there has been an increase in naturally occurring species like the Hares-

foot Clover, Scarlet Pimpernel and composite flowers like Hawkbit and Common Cats 

Ears resulting in a reduction in bare ground. Bareground is an important component in 
the green roof habitat mosaic and some areas of bare ground are being maintained to 

accommodate basking and nesting invertebrates 
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Figure 2 below illustrates plant composition change over time in one studied quadrat. 
The quadrat has developed a more diverse range of plants and Hares-foot Clover has 

responded by increasing in area as a result of being allowed to flower and set seed. 
Overall on the roof the area occupied by sedum is reducing as deeper rooted broad 
leaf plants and grasses take over. 

 

Quadrat 1 ground cover composition in 2019 

 

 

Quadrat 1 ground cover composition in 2020 

 

 

Quadrat 1 ground cover composition in 2021 

A full list of plants found on the roof can be found in Appendix 1 
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Invertebrates on the Green Roof (1AL) 

80 Invertebrate species have been identified on the roof this recording period which is 

increase on the 44 species observed the previous year.  

14 species of bees were observed using the roof, which is down on 17 species 
recorded 2019 but an increase on the 9 species recorded in 2020. A total of 21 bee 

species have now been recorded on the 11th floor green roof with a further 3 species 
recorded on the 6th floor terrace gardens. 4 species of bees used the nesting mounds. 
Buffish Mining Bee Andrena nigroaenea (picture below left) and its Cuckoo Bee the 

Early Nomad Bee Nomada leucopthalma (picture below right) are the first records for 

these species in Zone 1 London. The former were found nesting in one of the mounds 
on the West side of the roof in April 2022 and its Cuckoo Bee was caught in one of the 

Pan traps. 

 

3 species of Moth were caught using the moth trap which was a decline on 7 species 
caught in 2019. The species caught were the same ones recorded in 2021. In addition 

day flying Cinnabar Moths larva were recorded and several unidentified moth 
caterpillars. Artificial Light at Night (ALAN) has been shown to have a negative impact 
on moths and other nocturnal invertebrates. ALAN is likely a limiting factor for moths 

in the Square Mile and the biggest issue for Moths second to habitat suitability. ALAN 
in turn has an effect on nocturnal predators like Bats and can also have knock-on 

effects on diurnal creatures through the disruption of arcadian rhythms.  

Research shows that Mercury, Vapour, Metal Halide and compact fluorescent bulbs 
are more harmful than LED and Sodium lamps and a review of the types of lamps used 
on the premises may go some way to limiting the effects of ALAN on moth numbers. 

LED lights have their caveats however, they tend to be brighter than older types of light 
and the intensity of brightness can negatively affect nocturnal creatures. LED lights 

which can be dimmed and or set or fitted with a softener to give off a less bright but 
warm light are less disruptive to wildlife. Red coloured LED lights are probably the least 
disruptive lights of all as red is part of the colour spectrum nocturnal creatures are less 

sensitive towards and many cannot see red at all. 

Switching lights off in unoccupied rooms and outside areas after dark can also limit the 
effects of ALAN. Where internal lights cannot be switched off the use of blinds to 

prevent ALAN leaking into the outside environment can help. Lights fitted with sensors 
and timers which automatically dim or switch off during inactive periods are also better. 
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Lights positioned near to the Chillers are a particular threat to Nocturnal insects as they 
draw them into the rotating fans to their death. This has been observed during night 

time visits whilst attending the Moth Trap. 

The City of London has recently launched a new set of planning guidance documents 
aimed predominantly at new developments but includes guidance on lighting of 
existing buildings to reduce light pollution.  

4 species of Butterfly were recorded. 

7 species of wasp were noted which included nesting Bee Wolf Philanthus Triangulum 
nesting in one of the sand mounds created in autumn 2019 as well as spider hunting 
wasps, ichneumon wasps and parasitic wasps found within mason bee and leafcutter 

bee nests.  

Breeding Bee Wolf was deemed a big success as our habitat installations were quickly 
occupied. This is the first recorded nesting for this species within the Square Mile, the 

nearest recorded location is St Marys Secret Garden in Hackney 3km NE of the 
Nomura London site. 

 

Bee wolf Philanthus trianhulum using the mounds 

2 species of Slug were recorded.  

Since 2020 we observed a marked increase in Hoverfly and other species of Fly Using 
the roof. Species numbers increased from 7 to 15 identified species, there were many 

more mainly very small specimens captured in our monitoring traps which we were 

unable to identify. 3 hoverfly breeding pools or hoverfly lagoons were installed in early 
2020. These were occasionally checked for signs of breeding hoverflies but non have 

been found yet. The extreme heatwave in summer meant they dried out so were likely 
undesirable to breeding hoverflies despite our efforts to keep them topped up with 
water. In Future we need to employ a specialist Dipterist to identify specimens collected 

from the Malaise and Pan traps. 
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Bugs, Beetles and spiders were also recorded though the author’s ability to confidently 
identify species in these groups is limited. There are over 4,000 species of beetle alone 

in the UK and many are extremely difficult to separate to species level. In future we 
would like to commission a specialist Spider, beetle and ground bug expert to conduct 
a survey of the roof for these taxanomic groups. These are priority actions in the City 

of London Biodiversity Action Plan. Based on spider surveys of green roofs elsewhere 
in London it is likely that 40-60 species of spider could inhabit the roof including a 

number of nationally rare species which like pioneering habitats and arid conditions.  

Grass Hoppers and Pill Woodlouse, Centipedes, Earth Worms and 2 species of Snail 
were also found. 

The Nationally rare Adonis Ladybird beetle Hippodamia variegata is frequently found 

on the roof where it feeds on aphids among the sedums.  

A recent report by Buglife claims that 40% of the countries invertebrates are at threat 

of extinction if current declines continue. Butterflies and bees on the roof are probably 
the species found on the roof suffering declines the most. They are also easier to 

record than other invertebrate groups and easiest to cater for through improved 
planting. The most recent State of Britain’s Moths report produced by Butterfly 
Conservation demonstrates that moth numbers have declined 2/3rds over the last 50 

years. The moth species found on the 1AL green roof are all generalist common 
species which cope well with light pollution. The Charities 2022 State of Britain’s 

Butterflies Report also shows an 80% reduction in butterfly numbers across the UK 
since the 1970’s. 

  



 

  Version 2.0  
  Survey period 2021-2022  

Figure 4 below illustrates the most popular flowering plants on the roof by number and 
type of pollinating insects seen visiting them. This data was collected during timed 

counts of Insects on flowers. 
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Figure 4. Most visited Flowers by Pollinator type March 2021 to August 
2022
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Figure 5 below shows the composition of pollinators visiting the roof at different times 
of the year. 

 

 

 

 

  

7%

43%

7%

7%

29%

7%

Composition of pollinating insects visiting the roof in March/April from 
timed insect counts on flowers

Buff Tailed Bumblebee

Honey Bee

Hoverflies

Butterfly

Hairy footed flower bee

Red Mason Bee

Composition of pollinating insects visiting the roof in May/June from 
timed insect counts on flowers

Common Carder Bumblebee

Buff Tailed Bumblebee

Honey Bee

Hoverflies

Butterfly

Other Flies

Solitary Bees

Solitary Wasps

Red Tailed Bumblebee

Tree Bumblebee

swollen thigh beetle

Composition of pollinating insects visiting the roof in July/August from 
timed insect counts on flowers

Common Carder Bumblebee

Buff Tailed Bumblebee

Honey Bee

Hoverflies

Butterfly

Other Flies

Solitary Bees

Solitary Wasps



 

  Version 2.0  
  Survey period 2021-2022  

Figure 6 illustrates Insect pollinator visitations over the seasons. When presented in 
this format trends can clearly be seen in how and when individual species are using 

the roof. Peak pollinaor visitations coincide with the peak in flowering plant species. 
Most species use the roof in spring and early summer. Honey Bees use the roof most 
in late summer and early Autumn after trees and shrubs (their prefered forage sources) 

have ceased flowering. 

 

 

In August 2022 honey sample was 

taken from rooftop hives and sent 
to the centre for ecology and 

hydrology who run the national 
honey monitoring scheme.  Our 
sample contained 22 plant taxa and 

15 most abundant of which are 
shown in the graph in figure 7 right. 

Only one of the plants in this list 
grows on the roof indicating that 
honey bees are mostly foraging 

elsewhere. This is consistent with 
data from our timed pollinator 
counts. 
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Figure 8 illustrates trends in Bumblebee numbers visiting the roof over 4 years from 
2019 to 2022. In 2021 numbers soared in June in response to the introduced Kidney 

Vetch and Vipers Bugloss blooming for the first time. At this time of year colonies are 
reaching their peak in size and food consumption needs. The roof is providing forage 
for Bumblebees at a crucial time in their annual life cycle. Unfortunately the trend was 

not repeated in 2022 as the extremely dry spring and summer meant the Kidney vetch 
and Bugloss flowered poorly and likely yielded less nectar as a result of the drought. 

 

Figures 9 below shows the results of our pan trapping catches. 
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The pan trapping exercises resulted in a large number of Diptera specimens, the 

majority of which were not identified to species level. Gnats, Sawfly, non biting Midges 
and Gall wasps were very numerous. 

  

Pan Trap Catch Breakdown 2022 

Non Biting Midge
Mosquito
Other Flies
Solitary Bees
Hover Flies
 Bumblebees
Honey Bee
Ghats
aphid
other beetles
sawfly
oil beetle
ladybird
Solitary Bees
moth
Ground bugs
gall wasps
Ichneumon Wasps
Robber Flies
leaf hopper
swollen thigh beetle
ants
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Figure 10 illustrates the results of the Malais trapping exercise. This method of 
monitoring allows for a high volume of specimens to be generated which takes 

considerable time to sift through, sort into insect groups and key out to individual 
species level. Many of the Diptera and Beetles were beyond our ability to Identify to 
species level and in future we would like to be able to employ a Dipterist specialist to 

ID these. Identification of specimens from the malaise trap was particularly difficult in 
2022 as the very hot temperatures meant specimens caught in the trap quickly 

desiccated, becoming fragile and fell apart in transit inside the collecting vessel. The 
resulting mass of disembodied specimens was very difficult to identify. 

 

Timed counts of flower visiting insects recording which species of flower were being 
visited is useful in identifying which plants are most useful to pollinators and can inform 
the roof management. Figure 4 shows this data for the entire year. Figure 10 below 

shows the results of this survey for late spring and summer. In March and April flower 
visiting insects are more or less restricted to just 4 plants species which are Comfrey, 
Cerinthe, Muscari and Crocus. This increases to a wide variety of flowers in May and 

June with the most visitations being to Kidney Vetch, Echium, Clovers and Yellow 
composite flowers. In July and August this shifts to Ragworts Senecio species as the 

most popular flower. 

In September pollinators are almost exclusively visiting Ragworts. 
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Figure 10. Malaise Trap Catch Breakdown 
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Figure 11.
Top 20 Most visited Flowers in May/June
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Top 20 Most visited Flowers in July/August
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Birds using the Green Roof (1AL) 

14 species of bird are regularly seen on and around the 1 Angel Lane.  

Birds regularly using the roof include song birds like Blackbird Turdus merula, Starling 

Sturnus vulgaris, Dunnock Prunella modularis and Goldfinch Cardeulis carduelis. 

These birds mostly use the roof space to forage for seeds and invertebrate food as the 

roof lacks vegetation suitable for these species to nest in. Dunnock are frequently seen 
skulking about the chillers and beneath the gang walks often behaving very mouse like 
and shy. A flock of between 30-40 Starlings regularly visited the roof and 6th floor lawn 

areas. The birds could easily be observed from the 11th Floor roof. The Starlings 
appear to be foraging on the bee nesting mounts allot – signs in the soil left by their 
beaks where they probe for insect larva can often be found. Goldfinch frequently visit 

the roof. In 2021 we planted lots of teasel to create seed heads for the birds to feed 

on. 

The very rare Black Redstart Phoenicurus ochruros are frequently observed visiting 

the 1AL Roof. There are fewer than 100 breeding pairs of this bird in the UK making it 
one of the countries rarest breeding birds. This bird is a schedule 1 species under the 
wildlife and Countryside Act 1981 and it is an offence to disturb the birds, nest, eggs 

or offspring during the breeding season. Black Redstart is a priority species for 
conservation in the City of London, Greater London and UK Biodiversity Action Plans. 

Whilst we have no evidence they bred on the roof they were frequently seen throughout 

the year foraging on the roof and undoubtedly nest nearby. 
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Pied Wagtail Motacilla alba and occasionally Grey Wagtails Motacilla Cinerea can be 

seen or heard on the roof. These birds race across the ground very fast scooping up 

small insects, spiders and bugs. Sometimes they may be seen fly catching from the 
antenna and communications dishes on the roof.  

Wood Pigeons Columbia livia are frequently seen on the roof and are probably the 

main vector for invasive tree and shrub seeds colonising the roof. Feral pigeons are 

frequently seen flying overheard but seldom land. 

Corvids are frequent visitors to the roof including Magpies Pica pica and Carrion 
Corvus corone Crows which regularly visit the roof carrying discarded human food 

items they have found on the streets below. Chicken bones are frequently found on 

the roof. The birds carry these food items to the roof to eat in safety as there are no 
ground predators. 

Kestrel Falco tinnunculus and Peregrine Falco peregrinus were seen flying over the 

roof on numerous occasions during 2020. In July a pair of Peregrine were seen circling 
the roof passing prey to one another whilst vocal youngsters circled the pair begging 
to be fed 

Seasonal visitors which occur during spring and autumn migrations include Wheatear  

and Ring Ouzel – both upland bird which migrates to the UK each spring from Africa.. 

A full list of animals found on the roof can be found in Appendix 2. 
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Performance of plants introduced in 2019 

In 2019 Naturescape curated 1.5kg of a bespoke seed mix for us containing 18 species 

of flowering plant. Species were chosen by us for their attractiveness to pollinators, 
nutritional benefit to pollinators and ability to cope with dry conditions. Many were 

chosen because they are larval food plants for butterflies and moths. Evening Primrose 
and Mullein were chosen specifically because they attract nocturnal pollinators. 

The seed mix was sown directly into the sedum carpet and also into areas of bare earth 
where additional substrate had been spread on top of the sedum. 

This mix was sown in autumn 2019 but due to the very dry winter and spring much of 

the seed did not germinate until summer 2020 and subsequently much of the seedlings 
failed owing to the extremely hot summer conditions. This was the 3rd hottest summer 

on record and 2nd consecutive year when the roof at 1AL experienced extreme drought 
conditions. 

Seedlings that did survive the drought then made a rapid recovery after being irrigated 
and following late summer and autumn rains. In 2021 and 2022 the surviving plants 

set seed which has seen those species multiply further. 

The table below details the species in the seed mix, the percentage of each species in 
the mix and how they performed. 

Species % in mix performance 

Vipers Bugloss, Echium Vulgare 13% 
High degree of success 2nd 
Highest success rate 

Betony, Stachys officinalis 3% No evidence they survived 

Common Agromony, Agrimonia 
eupatoria 

3% Very few survived 

Common Knapweed, Centaurea 
scabiosa 

3% Very few survived 

Ladys Bedstraw, Galium verum 3% Small number of plants survived 

Rough Hawkbit. Leontodon 
hispidus 

3% Many plants survived 

Birds Foot trefoil, Lotus 
corniculatus 

10% Very few survived 

Yellow Toadflax, Linaria vulgaris 4% Small number survived 

Musk Mallow, Malva moschata 3% many plants survived 

Weld, Reseda luteola 3% Very few survived 

Bladder Campion, Silene vulgaris 5% Small number survived 

Great Mullein, Verbascumthapsus 10% 
Plant with highest rate of success 
with a great many plants 
surviving 

Kidney Vetch, Anthyllis vulneraria 15% 3rd highest success rate 
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Species % in mix performance 

field Scabious, Knautia arvensis 3% No evidence any survived 

Evening Primerose, Oenothera 
biennis 

3% 
Many plants survived. Probably 
the 4th most successful plant 

Greater Knapweed, centuarea 
scabiosa 

3% No evidence any survived 

Wild Marjoram, Origanum vulgare 10% 
A handful of plants survived. 
Poor considering the % of the 
mix 

Red valerian Centranthus ruber 3 Very few plants survived 

 

In addition to this seed mix we also collected seed locally and spread on the roof. This 
seed was a mixture of natives and non natives from Mile End Park, Tower Hamlets 
Cemetery Park and the Queen Elizabeth Olympic Parks stitch meadows. These 
species were all attractive to pollinators and drought tolerant. Very little of this seed 
appears to have taken on the roof with the exception of several Holyhock plants, some 
Wall flowers, Snapdragons and Fennel. 

We also planted the roof with 500 plug plants from 23 species in 2020 and again in 
2021. These were grown from seed by our Buzzing Project trainees. The plug plants 
were mostly planted in areas where additional substrate had been laid down. These 
areas were subject to less competition from other plants being predominantly bare 
ground. The plug plants survived and established better than most of the introduced 
seed up until July 2022 when the extreme heat wave caused the majority of the plugs 
and seedlings to perish on the East side of the roof. An irrigation system has since 
been installed on the East side of the roof to aid in the establishment of new plantings 
and for emergency usage to prevent large swathes of the green roof dying in extreme 
heat events. 

Many green roof professionals claim that seeding green roofs is more successful than 
plug planting because the seeds will germinate and grow where the conditions are best 
suited to them and plants are not forced to grow where they are planted. Our 
experience on the green roof has been that when planted in a suitable place and 
planted in late autumn when the conditions are least dry, plants have time to establish 
themselves before late spring when conditions become dry and arid. Established 
plants with a strong network of roots survived better than small seedlings which 

germinated in autumn or spring. It is likely that owing to the climatic extremes 
experienced on the green roof many plants seeds find the conditions too trying to 
germinate and develop successfully but when given a head start through plug planting 
can establish and thrive. 
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Biodiversity improvements undertaken in 2021 

In autumn 2021 an additional 5 tonnes of substrate was delivered onto the roof to add 

depth to the existing thin soil and to refresh the earthen mounds to attract solitary bees 
and wasps to breed. This was all moved to the 11th floor roof by hand and added to the 

4 tonnes of material introduced in 2019. We also installed over a tonne of gravel and 
cobbles to create basking areas for invertebrates and to act as a fire break. 

The materials were delivered to the ground level of the building outside the main 
pedestrian entrance on Angel Lane. The materials arrived in 25kg bags on wooden 

pallets and were broken up into movable loads and transported to the basement by 
transit van. 

From the basement the material was then transported through the building using the 

freight elevator and soft wheeled trolleys. Wooden boards were laid down to protect 
the marble floor from damage under the load of the materials on trolleys.  

Finally, the material was passed through the roof hatch onto the 11th floor roof by a 
chain of men manually handling the sacks of materials. 

Once on the roof the material was then distributed using trolleys which can carry a 

maximum of 4 sacks at a time. A total of 180 x 25kg sacks of material was moved. 

The materials for replenishing the earthen mounds consisted of 50% soft builder’s 
sand, 25% sharp sand and 25 % top soil. Additional sacks of crushed concrete grit, 

rocks, natural wooden logs, natural chalk and garden clay and silver sand were brought 
to the roof to create bee nesting boxes replicating earth banks for wild bees to nest in. 
These materials were sourced locally as waste materials from gardens and building 

sites with landowner permission. Logs were kindly donated by the Friends of Tower 
Hamlets Cemetery Park and St Marys Secret garden. 

The following were created and installed: 

 1 large and 5 small habitat mounds with a log wall on the north side of the larger 
mound 

 5 solitary bee nest boxes refreshed including an observation nesting box.  

 1 long linnera gravel/cobble fire break and insect habitat 

 Numerous smaller gravel/cobble basking habitat piles 

500 plug plants were planted on the roof by our volunteers from St Marys Secret 

Garden in December alongside another 1000 Muscari Bulbs. Plants were grown in the 
St Marys glasshouse from seed sown in May and bought in plug plants supplied by 

NatureScape in July and potted on prior to planting out. Planting larger more 
substantial plants greatly improved survivability of the plants introduced 

Many species which had failed to establish from seed were successfully introduced as 
plug plants in autumn 2020 and 2021. Knapweed, Greater Knapweed, Filed Scabious 

and Birds Foot trefoil all established much better from planting as large plug plants 
than they had from seed. No additional planting took place in 2022 as we wanted to 

access the performance of previously planted plants before adding more. In 2021 we 
also introduced Canary clover to see how it would perform on the roof.  
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Management of the Green Roof 

Monthly visits were made June to September to undertake minor maintenance of the 

vegetation. This involved reducing the height of vegetation immediately in front of the 
solar panels to avoid shading and a reduction in electricity generation. The arising were 

taken away to St Marys Secret Garden to be composted. At the same time any woody 
species encountered were cut down and where possible up-rooted to prevent damage 
to the roofs waterproof membrane. During extreme heat events we were unable to 

undertake vegetation management as the building managers could not afford to switch 
off the chillers as this would compromise the ability to cool electrical equipment and 
risk damaging essential systems. The chiller must be switched off during vegetation 

management to avoid arising being sucked into the fans and choking the heat 
radiators. In 2022 the vegetation could not be cut for several months and the Ragworts 

were able to dominate. 

In November 2021 and 2022 the entire green roof was cut using a battery powered 
electric strimmer.  

Due to the unseasonably mild autumn and winter the roof had to be cut again in 
January 2022 as the vegetation had quickly regenerated.  

The arising from the cut were taken to St Marys Secret Garden where they were 
shredded and composted. 
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Effects of Climate Change on the Green Roof (1AL) and our 

Climate Change Adaptation efforts 

The last 3 years have been record breaking for extreme weather. The 2020 year broke 
records for rainfall, record dry spring, record sunshine and was the second consecutive 

summer of heatwaves and severe rainfall. It also ended the hottest decade on record. 
2021 and 2022 were even hotter, drier and once again broke records for sunshine. We 
also experienced Saharan dust storms in spring 2022. 

According to the MET Office 2022 was warmest year since records began. The 

mercury broke 40 celcius in parts of London and the green roof was no exception. 

The spring was very hot and dry with drought conditions experienced on the roof 
persisting well into the autumn. As a consequence, large areas of the roof turned brown 

with plants completely dying off. Shallow rooted plants had little chance of surviving 
these conditions, deeper rooted perennial and rhizomatous plants were able to more 
easily recover when the conditions improved. 

Met Office modelling indicates that the extreme weather conditions experienced in 
recent years can be attributed to climate change and can now be expected every other 
year rather than every 90 years which is the historical case. 

The effects of extreme weather on the newly introduced plants and seeds was very 

noticeable. Seedlings and smaller plug plants suffered the most and many failed during 
the dry conditions requiring the irrigation system to be switched on to avoid further 
investment in plants being lost. The irrigation system was extended to the East side of 

the roof in part to prevent large swathes of the green roof dying but also to reduce the 
risk of grass fires. 

The warm autumn and mild winter meant many plants regenerated quickly after the 

autumn cut and removal of green material. Many of the plants which regenerated 
quickly in autumn were invasive undesirable species like Canadian fleabane which is 
becoming a pest species on the roof. Narrow leaved ragwort also regenerated and 

quickly spread in autumn following the cut. This highlights how climate change can aid 
invasive plants which can become a problem for native wildlife. 

During very dry spells on the roof even Sedums and Hares-foot clover; exceptionally 

drought tolerant species began to fail and die back. This highlights the need for 
designing green roofs and other urban green spaces with climate change in mind, 
choosing resilient plants that can cope with a changing climate. On the green roof we 

have included several non-native plants including Canary Clover, Knifophia and 
Carthusian Pinks which are more tolerant of dry conditions than many native plants. 

They are all also attractive to pollinators. These performed well until summer of 2022 
when the extreme heatwave caused most of these plants to perish. This is quite 
worrying given that these plants are native to dry and arid parts of Europe yet are not 

able to withstand a UK drought event. 

Plants growing in areas where we had introduced additional substrate creating deeper 
soil survived the effects of drought better than other areas of the roof where the soil is 

only 70mm deep. It is now recommended that green roofs are constructed with a 
minimum of 200mm substrate as this affords plants better growing conditions and 
makes the planting more resilient to prolonged dry spells. 
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Drought periods resulted in fewer pollinating insects visiting the roof. The likelihood is 
that insects chose to visit irrigated gardens elsewhere during such periods when water 

stressed plants on the roof would have yielded less nectar. The effects of heat, 
reduction in blooming plants species and reduction in pollinating insects is clear from 
the data that has been collected. This can be seen by overlapping data from Figures 

1, 6 and 7. 

There was a noticeable difference in vegetation and associated visiting pollinators 
between the dry east side of the roof and the less dry west side which is occasionally 

irrigated. The below images both of which were taken in late June illustrate the 
difference. 

 

The dry east side of the roof. Note the vegetation has almost completely died  

 

 
The Irrigated west side of the roof. More flowers survived on this area of the 
roof though the number of flowers was still noticeably less than in previous 

years despite being irrigated. 
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Several of our Green Winged Orchids perished during the 2022 heat wave. The effects 
of drought on rare and declining species such as our Orchids highlights how vulnerable 

some of our wildlife is to climate change. Green Winged Orchids are only found in 3 
sites within Greater London, all of which are on green roofs. Climate change could 
easily cause this species to become regionally extinct. 

Climate change has undoubtedly played a role in the colonisation of the green roof by 

the Small Flowered Tongued Orchids. This is a Mediterranean species which favours 
a dry, hot environment, but even they were not untouched by the drought. Many plants 

turned black and perished before they could bloom. Many appear to have not survived 
the trying conditions. 

The addition of substrate has a small contribution in helping to reduce storm water run-
off from the green roof alleviating flood risk and contributing to local flood risk 

management. Each additional inch of soil depth improves the water retention by about 
5% per m2 of surface area. Longer vegetation and increased biomass also has the 

ability to intercept more rain water again slowing down run-off into sewers and reducing 
flood risk. 

Research shows that green roofs with a more diverse range of plants and more 
complex root network are better at storm water retention during heavy rain events. This 

is because grasses and herbaceous plants absorb more water than Sedums which 
have low moisture needs and because their root systems are more dynamic and 

extensive and therefore able to absorb more water. Furthermore, they can withhold the 
storm water for longer after the rain event has occurred and are effective for longer 
during prolonged rainfall events. We are not able to place a figure on how the plantings 

have enhance the roofs storm water retention performance but it is likely to be 
significant. We are working with Nomura to investigate how we could capture data 

relating to this and be able to quantify this benefit. This is an important adaptation as 
we are likely to experience more frequent high intensity rainfall events with Climate 
Change. 
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Looking to the Future 
 
As the vegetation on the green roof continues to evolve the management regime will 
need to adapt. 
 
A complex mosaic of different vegetation types is forming. Areas of dry sedum with 
bare areas are important for pioneering species including spiders and beetles. It’s 
important that some of these areas be retained to cater for species which require short 
vegetation and open ground. This habitat is where the Small Flowered Tongued 
Orchids have colonised. They require more regular cutting and weeding of rank 
species to maintain the habitat. 
 
Large areas of the western side of the roof are now dominated by grasses and 
herbaceous plants which are replacing the once dominant sedums. These areas 
support more pollinating insects, grass hoppers and Lepidoptera than the shorter 
sedum areas. They require an annual cut and removal of the arising’s to prevent course 
vegetation and woody plants from taking over. It’s also important to keep under control 
the exotic fleabanes and Ragworts which can dominate the habitat. 
 
In addition, the taller vegetation can cause issues for Engineers and other technicians 
which need unhindered access to maintain the plant and equipment on the roof. The 
climatic extremes experienced recently can lead to unexpected unseasonable growth 
in vegetation which requires a dynamic maintenance regime which can respond to 
developments. 
 
In longer areas of vegetation, it will be necessary to maintain bare open areas for 
species which need basking sites. Bare open areas can also act as fire breaks limiting 
the risk of grass fires during hot dry conditions.  
 
Additional bare areas and fire breaks can be included by introducing more areas of 
shingle, gravel, cobbles and fine rubble spread over the ground. 
 
It will be beneficial to include some areas of longer vegetation which can be cut every 
other year on rotation and some years left over winter intact to provide refuge areas in 
winter for hibernating invertebrates and seed heads for winter visiting birds to feed on. 
These areas could include plants with hollow or pithy stems like Teasel, Thistles, 
Ragwort, Solidago and Eupatorium. We had planted some small areas with Teasel and 
other tall herbage in 2021 to achieve this but the planting mostly failed in 2022 due to 
the heatwave. 
 
Following the autumn cut and removal of arising’s there remain very few flowers for 
pollinating insects on the green roof. It would be best to stagger an autumn cut leaving 
some areas to flower later on into autumn. It would also be beneficial to include some 
late flowering species into these areas.  
 
Whilst it is not ideal to have to irrigate the roof, in exceptionally dry conditions irrigation 
can prevent the loss of vegetation, protect vulnerable species like the Green Winged 
Orchids and prevent the loss of investment in resources put into the roof and its 
habitats.  
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Irrigation should only be used during extreme drought and for brief periods to avoid 
changing the dry conditions which many of the rare plants and invertebrates require.  
 
In the past the irrigation has been left on too long which encourages unwanted rank 
herbage which can dominate. We need to review the ways in which we can manage 
the irrigation system, an important part of this is improved communications between 
the ecologist and the Facilities management and grounds maintenance contractors. 
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St Marys Secret Garden 51 Pearson Street, Hackney E2 8EL is a registered charity 

no.1152027 and Company Limited by Guarantee no.05987612. 
http://www.stmaryssecretgarden.org.uk/ 

For 25 years we have supported local people with wellbeing and physical support 
needs offering hands on experience in horticulture and ecotherapy. 

We help tackle social isolation, offer an inclusive environment and develop valuable 
employment skills helping people to live productive and fulfilling lives. 

Apicultural works with Businesses and communities to help London’s pollinators, 
offering sustainable urban beekeeping solutions, Pollinator habitat creation and 

http://www.livingroofs.org.uk/
http://www.iucnredlist.org/
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community engagement. We work in partnership with St Marys Secret Garden 
delivering beekeeping activities and lead on biodiversity monitoring and 
improvements at Nomura. www.apicultural.co.uk 

Nomura, 1 Angel Lane City of London EC4R 3AB  Nomura is an Asia-based financial 
services group with an integrated global network spanning over 30 countries.  By 
connecting markets East & West, Nomura services the needs of individuals, 
institutions, corporates and governments through its three business divisions: Retail, 
Asset Management and Wholesale (Global Markets and Investment Banking).  Their 
London Offices houses 4500 staff occupying a BREEAM excellent rated building with 
a 2500m2 11th floor biodiverse green roof and two smaller separate terraces covered 
with intensively managed formal gardens. www.nomura.com 

 

 

http://www.apicultural.co.uk/
http://www.nomura.com/
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Appendix 1: Checklist of Plants found on the  

Green Roof (1AL) 

 

Appendix 1 Checklist of Plants found on the 1AL Roof 

self colonised - white   

introduced  prior to 2019 
by previous contractor- 
green   

introduced since 2019 - 
yellow   

Virginia Creeper 
Parthenocissus quinquefolia   

Common Mouse-ear 
Cerastium fontanum   

Mexican Vervian Verbena 
bonariensis   

California Poppy 
Eschoschozia californica   

Meadow Saxifrage 
Saxifraga granulata   Thrift America maritima   

Oxe Eye Daisy 
Leucanthemum vulgare   

Yellow Oxalis Oxalis 
stricta   Weld Reseda luteola   

Rough Haksbit Leontodon 
hispidus   

Field Foreget-me-not 
Myosotis arvensis   

Musk Mallow Malva 
moschata   

Dove's-Foot Cranesbill 
Geranium molle   

Barren Strawberry 
Potentilla sterilis   

Kidney Vetch Anthylis 
vulneraria   

Field Green Speedwell 
Veronica agrestis   Blue Flax Linium leweskii   

Trailing bellflower 
Campanula poscharskyana   

Hares Foot Clover Trifolium 
arvense   

Common Poppy 
Papaver rhoeas   

Small Catmint Nepeta 
musilini   

White Clover Trifolium 
repens   

Black medic Medicago 
lupulina   

Field Scabious Knautia 
arvensis   

Corn Flower Centurea 
cyanus   

Alpine Lupin Lupinus 
articus    wall flower Cherianthus   

Chives Allium 
schoenoprasum   

Creeping Cinqfoil 
Potentilla repens   

evening primerose 
Oenothera biennis   

Round Headed Onion 
Allium  sphaerocephalum   

Biting Stonecrop Sedum 
ocre   

Fox and Cubs Pilosella 
aurantiaca   

 Globe Onion Allium 
cristophii   

White Stonecrop Sedum 
alba   

Maiden Pink  Dianthus 
deltoides   

Grape Hyacinch Muscari 
amerian   

Pink  Stonecrop Sedum 
telephium    

Cheddar Pnk Dianthus 
gratianoplitanus   

Siberian Squill Scillia 
siberia   sedum angelicum   

Deptford Pink Dianthus 
ameria   

Wild Carrot Daucus diotica   
Wall Lettuce Lactuca 
muralis   

Red Valerian Centranthus 
rubra   

Ribwort Plantain Plantago 
lanceolata   

Burnet Saxifrage 
Pimpinella saxifraga   

Canary Clover  Lotus 
hirsutus   

Perennial Sow Thistle 
Sonchus arvensis   

Scentless Mayweed 
Tripeurospermum 
inodorum   

Ground Ivy Glechoma 
hederacea   

Common Vetch Vicia sativa   
Lawn Daisy Belis 
perennis   Bugle Ajuga repens   

Dandelion  Taraxicum 
platycarpum   

Green Winged Orchid  
Anacamptis morio   Geranium machorizorm   

Box Leaf Honeysuckle 
Lonicera nitida   

Common Chickweed 
Stellaria media   

Wild Basil  Clinmopodium 
vulgare   
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Red Deadnettle Lamium 
purpereum   

Hottentot Fig 
Carpobrotus edulis   Sainfoin Onobrychis viciifolia   

White Deadnettle Lamium 
album   

Vipers Bugloss Echium 
vulgare   

Mexican Fleabane Erigeron 
karvinskianus   

Nipplewort Lapsana 
communis   

Vervian Verbena 
officinalis   

Bladder Campion Silene 
vulgaris   

Comon Catsear 
Hypochaeris radicata   

Betony Stachys 
officinalis   

Hoary Plantain Plantago 
media   

Spear Thistle Circium 
vulgare   

Common Agrimony  
Agrimonia eupatoria   

Yellow Blue Eyed Grass 
Sisyrinchium stratum   

Groundsel Senecio vulgaris   
Common Knapweed  
Centaurea nigra   

Creeping Thyme Thymus 
serpyllum   

Catmint Nepeta 'six hills 
giant'   

Greater Knapweed 
Centaurea scabiosa   Hairy Tare Vicia hirsuta   

Hairy Nightshade Solanum 
sarrachloides   

Ladys bedstraw Galium 
verum   

Geurnsey Fleabane Conyza 
sumatrensis   

Lambs Lugs Stachys 
byzantina   

Birdsfoot Trefoil Lotus 
corniculatus   

Canadian Fleabane 
Erigeron canadensis   

Broad Leaved Willowherb 
Epilobium montanum   

Yellow Toadflax Linaria 
vulgaris   

Penny Royal Mentha 
pulegium   

Herb Robert Geranium 
robertianum   

Purple Toadflax Linaria 
purperea   

Shaggy Soldier Galinsoga 
quadriradiata   

Common storksbill 
Erodium cicutarium    

Snapdragon Antirrhinum 
majus   

tree of heaven Alianthus 
altissima   

bedstraw species Galium   
perennial Candyturf 
Iberis sempervirens   

Narrow Leaved Ragwort 
Senecio inaequidens   

Yarrow Achilea millifolium   
Dark Mullein Verbascum 
nigrum   

Smooth Sow Thistle 
Sonchus oleraceus   

Annual Vipers Bugloss 
Echium blue bedder   

Great Mullein 
Verbascum thapsus   bulb sp. chionodoxa    

Bramble Rubus fruiticosus   
Opium Poppy Papaver 
somniferum   

House Leek Sempivivum 
tectorum   

Dog Rose Rosa canina   
Welsh Poppy 
Mecanopsis cambrica   

Butterfly Bush Buddliea 
dividii   

Ash tree Fraxinus excelsior   
Wild thyme Thymus 
serpyllum   

Goosefoot/Fat Hen 
Chenopodium  album    

Kaffir Lilly Agapanthus sp.   
Wild Marjoram Oregano 
vulgare   Dogwood Cornus sp.   

False acacia Robinia 
pseudoacacia   

Calamint  Calamintha 
nepita   Blanket Flower Galardia sp.   

Knuatia macedonia   Hollyhock Alcea sp.   Lucerne Medicago sativa   

Cotoniaster  dielsianus   Iris species   Cone flower Rudbeckia sp.   

Creeng Belflower 
Campanula rampunculoides     

Red Hot Pocker 
Kniphofia sp.   Fennel Foeniculum vulgare   

Orange Milkweed Asclepias 
tubersosa   

American Evening 
Primerose Oenothera 
missouriensis   Campanula carpatica   

Snow in Summer 
Cerastium tormentosa   Pumonaria   Mossy Saxifrage   

 Crocus   Snow Drop Galanthus sp   Saxifraga arendsii   
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Caucasian stonecrop 
phedimus spurius    

Lemon Balm Melissa 
officinalis   

Scarlet Pimpernel Anagallis 
arvensis   

Commen Bent grass 
Agrostis capillaris   

Smooth Meadow Grass 
Poa pratensis   

Ciliate Medick Grass Melica 
ciliata   

Fungi Hygrocybe marchii    
Broad Buckler Fern 
Dryopteris dilatata   

Crested Hair Grass Koeleria 
macrantha   

Fungi Clitiocybe vivulosa    Fungi Nolanea farinolens    
European Michaelmas 
Daisy Aster amellus   

Field Pansey   
Bitter Cress Cardamine 
Sp   Euphorbia-spurge   

Speedwell Veronica persica   
Wall Speedwell Veronica 
arvensis   

Sherardia arvensis Field 
Madder   

Galium vulgare Cleavers   Salix caprea Goat Willow   
Anthemis tinctora-Yellow 
Chamomile   

Dianthus carthusianorum   

Small Flowere Tongue 
Orchid Serapias 
parviflora   

Corn Chamomile Anthemis 
arvensis   

Sweet Alysum   
knotgrass Polygonum 
aviculare   

chewing gum lichen 
Lecanora muralis   

Hypotrachyna revoluta A 
foliose Lichen   

Ceratodon purpureus 
clump moss   

Common Orange Lichen 
Xanthoria parietina   

Great Burnet Sanguisorba 
officinalis   

Common Whitlow Grass 
Rophila verna   

Aslike Clover Trifolium 
hybridus   

Comon Ragwort Jacobaea 
vulgaris   

Himilayan Honeysuckle 
Leycesteria formosa   

Garden Catchfly Silene 
armeria   

White Melilot Melilotus 
albus   

Sea Campion Silene 
uniflora   Giant Squil Scillia peruviana   

Crimson Clover Trifolium 
incarnatum   Knotgrass Polygonium sp.   

Common Spotted Orchid 
Dactyorrhiza fuchsii   

Bee Orchid Ophrys apifera       
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Appendix 2: List of Animals found on the Green Roof 

(1AL) 

Green highlights species recorded this reporting period 2021and 2022 

species latin type abundance 

honey bee Apis Mellifera bee abundant 

buff tailed bumblebee Bombus terrestris bee abundant 

garden bumblebee Bombus hortorum bee occassional 

Tree Bumblebee Bombus hypnorum bee occassional 

Common Carder Bee Bombus pascorum bee Rare 

Early Bumblebee Bombus pratorum bee rare 

vestal cuckoo bee Bombus vestalis bee occassional 

white tailed bumblebee Bombus lucorum bee occassional 

red mason bee Osmia Bicornis bee common 

hairy footed flower bee Anthophora plunmipes bee common 

common yellowfaced bee Hylaeus communis bee common 

patchwork leafcutter megachile centuncularis bee occassional 

furrow bee lassioglosum morio bee occassional 

Holly blue Celastrina argiolus butterfly rare 

small white pieris rapae butterfly rare 

7 spotted ladybird coccinella punctata beetle abundant 

red admiral Vanessa atalanta butterfly rare 

german wasp vespula germanica wasp common 

commo wasp vespula vulgaris wasp common 

black ant lassius nigra ant common 

red ant myrmica rufra ant occassional 

ruby tailed wasp Chrysis species wasp rare 

jersey tiger moth euplagia quadripunctaria moth rare 

  tachina fera fly rare 

green bottle Lucilia caesar fly common 

blue bottle Calliophora vomitoria fly common 

house fly stomoxys calcitrans fly common 

swollen thigh beetle Oedemera nobilis beetle occassional 

nettle  ground bug Heterogastor urticae bug abundant 

green shield bug Palomena prasina bug occassional 

earwig Forficula sp bug occassional 

field grasshopper Chorthippus brunneus grasshopper abundant 

belted hoverfly vollucella zonaria hoverfly occassional 

  Myathropa florea hoverfly occassional 

  Eristalix tenax hoverfly occassional 

  Eupeodes luniger hoverfly common 

  Platycheirus ambiguus hoverfly common 

  Eistalis pertinax hoverfly common 

  Episyrphus balteatus hoverfly common 
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  Syritta pipiens hoverfly common 

  Eupeodes luniger hoverfly first record 

  Eristalis nemorum hoverfly   

  Eupeodes corollae hoverfly common 

davies mining bee colletes davisanus bee common 

jumping spider Salticus scenicus spider common 

wood pigeon columbia livia bird common 

carrion crow corvus carone bird common 

Dunnock Prunella modularis bird common 

goldfinch Carduelis carduelis bird occassional 

herring gull Larus argentatus bird occassional 

Black Redstart Phoenicurus ochruros bird occassional 

pied wagtail Moticilla alba bird common 

wren troglodytes troglodytes bird occassional 

blackbird Turdus merula bird occassional 

Grey Wagtail Moticilla cinerea bird occassional 

feral pigeon columbus  livia domestica bird common 

pill woodlouse Armadilidium vulgare crustacean common 

resin bee herades tunculorum bee rare 

spider hunting wasp Anopilius species wasp uncommon 

Crabonoid wasps   wasp common 

painted lady  Vanessa cardui butterfly rare migrant 

blue mason bee osmia carulescens bee uncommon 

least carpet Idaea rusticata moth common 

silver Y  Autographa gamma moth common 

tortrix moth Latrielle species moth common 

mint moth Pyrausta aurata moth common 

jersey tiger moth Euplagia quadripunctaria moth occassional 

humingbird hawk moth Macroglossum stellatarum moth rare migrant 

cinibar Tyria jacobaeae moth rare 

kestrel falco  tinnunculus bird common 

peregrine falco peregrinus bird common 

magpie pica pica bird common 

Wheatear Oenanthe oenanthe bird 
annual 
migrant 

Common Mini Mining Bee Andrena minutula Bee Occassional 

Bee Wolf Philanthus triangulum Wasp Occassonal 

Red Tailed Bumblebee Bombus lapidarius bee rare 

Silver Fish Lepismatidae crustacean common 

stone fly plecoptera insect occassional 

Wodcock   bird rare  

White lipped snail Cepaea hortensis snail occassional 

Garden Snail Cornu aspersum snail common 

parasitoid wasp 
Monodontontomerus 
obscurus wasp first record 
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parasitoid wasp Melittobia acasta wasp first record 

  Cynipid hymenopteran first record 

  Exetastes adpressorius wasps first record 

Adonis Ladybird Hippodamia variegata beetle common 

  Quedius (fuliginosus?) beetle first record 

oil beetle species unknown Tenebrionoidea beetle first record 

pollen beetle Nitidulidae beetle occassional 

Welsh chafer Hoplia philanthus beetle occassional 

Buffish Minning Bee Andrena negroenea Bee first record 

Early Nomad Bee abundant+A102:D104 Bee first record 

Leapard Slug Limax maximus Mollusc rare 

Banded Snail Cepaea nemoralis Mollusc occassional 

Black Slug Arion ater agg. Mollusc occassional 

Green Eyed Flower Bee Anthothora bimaculata bee occassional 

Fork Tailed Flower Bee Anthophora furcata Bee occasional 

Four Banded Flower Bee Anthophora quadrimaculata Bee occassional 

Wool Carder Bee Anthidium maculatum Bee occasional 

Aphid species   bug abundant 

non biting midge   Diptera abundant 

Mosquito sp   Diptera abundant 

Gnat   Nematocera abundant 

Leaf Hopper   Bug Abundant 

Cranefly sp   Diptera common 

Fruit fly sp   Diptera occassional 

Fruit fly sp   Diptera Occassional 

weavil sp.   beetle ocassional 
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Appendix 3: List of Project Outputs and achievements 

Biodiversity monitoring outcomes 

 City of London Biodiversity Action Plan 2021-2026; Action Plan 4: Data collection, 
survey and monitoring Aim: to improve monitoring and data on biodiversity in the 
City – wildlife records sent to GIGL, City Gardens and National recording schemes. 

 169 species of Flowering Plant identified, 82 of which self-colonised/existed prior 
to 2019 planting improvements 

 Largest colony of the near threatened Green Winged Orchid in the Greater London 
area. 

 Only colony of Small Flowered Tongued Orchid Serapias parviflora in the UK 

consisting of 28 plants. 

 3 species of Fungi. 

 1 species of Fern. 

 5 species of Grass. 

 3 species of Lichen. 

 Over 80 invertebrate species identified this recording period. 

 14 species of Bee present this recording period. 

 4 species of Butterfly recorded this period. 

 3 species of Moth recorded. 

 7 species of Wasp recorded including breeding Bee Wolf. 

 1 species of Dragonfly. 

 2 species of Slug. 

 Earth Worms recorded. 

 2 species of Snail. 

 15 species of Hover Fly recorded. 

 14 species of Bird using the roof. 

 Black Redstarts – a rare breeding bird regularly using the roof. 

 Roof home to 2 protected species. 

 9 City of London BAP priority species recorded. 

 9 ecological monitoring visits made April to September. 

Habitat improvement outcomes delivered 

 City of London Biodiversity Action Plan 2021-2026; Action Plan 1: Open space and 
habitat management Aim: to protect and enhance habitats and species in the 
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Square Mile – enhancements to habitats on the roof equal to 2500m2 including 
provision of pollen and nectar rich plants, deadwood habitats and planting for 
climate change. 

 City of London Biodiversity Action Plan 2021-2026; Action Plan 2: The Built 
environment Aim: to improve green infrastructure in the built environment - Green 
roof enhancements and nest box installation. 

 5 tonnes of additional substrate introduced. 

 3 areas enhanced with deeper soil profile. 

 Large earthen bee nesting mounds added to with additional substrate. 

 5 smaller bee nesting mounds built. 

 5 solitary bee hotels installed. 

 Maintenance and monitoring of the 8 solitary bee nesting habitats installed the 
previous year. 4 species found using the habitats. 

 3 hoverfly lagoons maintained and monitored. 

 Inclusion of watering trays filled with moist mud to provide mason bees with nesting 
materials in spring.. 

 1/2 tonne of reclaimed natural timber used to create invertebrate habitat. 

 1/4 tonne of reclaimed crushed concrete, chalk and clay re-used and diverted from 
landfill. 

 1/2 tonne of green waste taken away to be composted offsite. 

 Over 500 wildflower plug plants introduced. 

 Over 1000 spring bulbs planted. 

Additional outputs which tie into the City of London Biodiversity Action plan 2016-2020: 

 Action Plan 3: Education and community engagement Aim: to promote a greater 
understanding of the City’s Biodiversity – Through staff engagement volunteer 
planting events, weekly bee hive inspection visits over 50 people have been 
engaged in improving awareness of Biodiversity on the green roof and the wider 
City of London environment. This year we resumed participation in Open Garden 
Squares weekend after 2 years of Covid19 restrictions. Thousands of people 

visited the site and learnt about the roofs biodiversity. The green roof has also 
featured extensively in the media highlighting biodiversity in the city, in particular 
the coverage of the rare Orchids and was featured in the 2021 Chelsea Flower 
Show TV coverage when gardeners visited the roof to gain inspiration for wildlife 
friendly and climate change tolerant planting. These have reached a wide 
audience. Social media has also been used to highlight and showcase wildlife 
found on the green roof engaging thousands of interested members of the public. 
Highlights have included the rare Orchids and birds visiting the roof. 

Other benefits and other strategies which the improvement works contribute towards: 
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 Increased capacity for water retention of the green roof. Roof able to intercept and 
slow additional storm water run off contributing to the City of London Local Flood 
Risk Management Strategy  

 City of London Air Quality Champions initiative - increased carbon capture in soil 
and vegetation. 

 The Environment Agency River Thames Catchment Flood Risk Strategy - rain 
water catchment & retention. 

 Greater London Authority Flood Risk Management Plan - Rain water capture and 
retention. 

 London Environment strategy—contributes to goals set for Flood alleviation, air 
quality and climate change 

 Greater London Biodiversity Action Plan - via improved wildlife habitat 
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Appendix 4: Images of the Green Roof habitats and 

improvements undertaken in 2019 

  

Above: Most of the roof is open in nature and 

covered in sedum matting with average soil depth of 
70mm. A variety of dry tolerant plants have colonised 
the sedum area. 

The areas dominated by sedum include bare areas. 

Above: An area sown with wildflower mix containing a 

number of native and non native annuals, biennials 
and perennials in 2019. This area offers flowers later 
into the season than most other areas of the roof and 
provides food for pollinators at a critical time of the 
year when food is scarce. 

  

Above: Areas between the solar arrays and cradle 

platform tracks support a wider variety of plants 
including self colonised Stachys byzantina. These 
areas benefit from increased moisture from rain runoff 
and shade from the infrastructure. 

Left: In open areas away from the solar panels Plants 

like Thistles survive on the roof in low numbers. Their 
flowers are a lifeline to insects like this solitary 
Magachile bee and come autumn their seeds are food 
for birds 

Above: In late summer the areas between the solar 

panels and Cradle tracks support flowering plants like 
Hares-foot Clover.  
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Above: St Marys Volunteers plating bulbs and plug 

plants on the roof in autumn. 

Above: Spring bulbs flowering in March being visited 

by Red Mason Bees which had emerged from the bee 

hotels installed 2019 

 

 
Left: Habitat mounds were installed to 

provide homes for invertebrates.  
These have been designed to be 
especially attractive to ground nesting 
bees.  
The retaining north facing wall 
provides hibernation habitat for 
Bumblebees whilst the south facing 
dry slope provides nesting 
opportunities for ground nesting 
solitary bees and solitary wasps like 
the Bee Wolf Philanthus triangulum.  

Some species will also use the 

decaying dead wood. 

 

 
Left: one of the bee mounds built in 

2019 now mature and being used. 
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Above left and right: Some of the cosmopolitan dry meadow style planting we have trialled on the green roof. 

 

 
Left: One of the hoverfly lagons we installed 

on the roof.  
Below: images showing how the 4+ tonnes 

of additional substrate were transported to 
the roof by hand using a soft wheeled trolley.  
This activity was made much more difficult 
and uncomfortable for the volunteers this 
year since Covid restrictions required we 
wear face masks and shields. 
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Above left and right: Some of the Hoverflies which used the roof this recording period 

 

Left: A Hairy Footed Flower Bee caught in a 

sweep net on the roof. 

 

Below left: Pan trapping to catch Insects on the 

green roof. 

 
Below: Small Flowered Tongue Orchid 
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Appendix 5: Diagram of Green Roof (1AL) 

 


