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Abstract  

When establishing urban nature, it is usually done with the purpose of raising the biodiversity in the 

city. The Vild Campus initiative, a part of the Center for Macro ecology, Evolution and Climate at 

Copenhagen University, created five biotopes with four different types of native habitat, a meadow, 

a forest, two grasslands and a beach, in Universitetsparken, Copenhagen. The purpose of this study 

was to provide a quantitative measure on the effect on the amount and diversity of pollinators, in 

this case wild bees (Hymenoptera: Apoidae: Anthophila) and hoverflies (Diptera: Syrphidae), in 

Universitetsparken, after establishing the biotopes. From April until July, bees and hoverflies where 

collected by the means of pan traps and net catching. The Vild Campus the meadow and forest were 

compared to a well-established meadow and forest at Gentofte Lake, representing suburban nature. 

To give an indication of the biodiversity in Universitetsparken before the Vild Campus biotopes 

were established, a control area, dominated by traditionally managed lawn, located in 

Universitetsparken, was picked out and compared to the current status of biodiversity in 

Universitetsparken and at Gentofte Lake. The only significant difference found was between the 

control location and Vild Campus meadow, showing an increase in number of pollinator species. 

Comparisons were also made between the four types of Vild Campus biotopes, to determine if some 

biotopes are more favorable when trying to raise the diversity of pollinators in urban areas. No 

significant difference was found between the four types of biotope. Based on the data from both 

meadow and forest, it can be estimated that the average effect of establishing a Vild Campus 

biotope in Universitetsparken, is a 4.6 times increase in the number of individuals and a 2.4 times 

increase in the number of species. Furthermore we estimate that a Vild Campus biotope will obtain 

50.9 % of the richness in individuals and 150 % of the richness in species that a suburban reference 

location, with a similar habitat, would have. These results also indicate that bees are a better 

indicator of biodiversity in small-scale urban areas, than hoverflies are. 
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Resumé 

Når der bliver etableret naturområder i byer, er det som oftest med det formål at øge biodiversiteten. 

Vild Campus initiativet, som er en del af Center for Macroøkologi, Evolution og Klima på 

Københavns Universitet, anlagde i 2015 fem biotoper med fire forskellige hjemmehørende habitat 

typer, én eng, én skov, to græsland og én strand, i Universitetsparken. Formålet med dette projekt 

var at give en kvantitativ måling af virkningen på mængden og mangfoldigheden af bestøvere, i 

dette tilfælde vilde bier (Hymenoptera: Apoidae: Anthophila) og svirrefluer (Diptera: Syrphidae), I 

Universitetsparken, efter at Vild Campus biotoperne blev anlagt. Fra maj frem til juli blev bier og 

svirefluer indsamlede ved hjælp af fangstbakker og ketsjer fangst. Vild Campus engen og skoven 

blev sammenlignet med en vel etableret eng og skov ude ved Gentofte Sø, som reference til bynært 

miljø. Et kontrol område, domineret af traditionelt plejet græsplæne, blev valgt I 

Universitetsparken, for at sammenligne hvordan biodiversiteten var før Vild Campus biotoperne 

blev anlagt og den nuværende status af biodiversitet I Universitetsparken og ved Gentofte sø. Den 

eneste signifikante forskel der blev fundet, var mellem kontrol området og Vild Campus engen, der 

viste et øget antal arter af bestøvere. Sammenligninger blev også lavet mellem de fire typer Vild 

Campus biotoper, for at stadefeste om nogle typer af biotoper er mere velegnede I forsøget på at øge 

diversiteten af bestøvere I bymiljøer. Ingen signifikant forskel blev fundet mellem de fire typer af 

Vild Campus biotoper. Baseret på data fra bade eng og skov, kan vi estimere at den gennemsnitlige 

effekt af at anlægge en Vild Campus biotop I Universitetsparken, er en 4,6 gang forøgelse i antallet 

af individer og en 2,4 gang forøgelse i antallet af arter. Derudover vurderer vi, at en Vild Campus 

biotop vil få 50,9 % af den rigdom i individer og 150 % af den rigdom i arter, som en bynær 

lokalitet, med et lignende miljø, ville have. Disse resultater indikere endvidere at bier er en bedre 

indikator for biodiversitet små bymiljøer end svirrefluer er. 
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Introduction  

Urban nature  

As time goes by, the focus on biodiversity and the negative effects of modern day management of 

agricultural land has on pollinators, is increasing significantly. The world's population of important 

pollinators’, like wild bees and hoverflies, is declining. This has been shown in studies (Biesmeijer 

et al 2006, Goulson et al 2008) and can have severe consequences for the future pollination of wild 

plants and agricultural crops (Potts et al 2010). Therefore different programs have been developed 

to help wild bees (Anthophila) populations, and thereby also affecting hoverflies (Syrphidae) and 

other insect populations, by establishing increasing amounts of urban areas with a floral 

composition that tends to the pollinators’ specific needs. Studies show that a specific floral 

composition can benefit the wild bees (Pawelek et al 2009) When creating new floral beds, it is 

important that the plants are of native origin (Tuell et al 2008), and that the vegetation height and 

structure (Carvell 2002) and nesting areas are considered as well. The nesting habits for many 

species require access to sandy areas, hollow straws or undisturbed ground areas, due to some 

species preferences for burrowing nests in the ground. Furthermore the direction of the nesting 

grounds are of important, and need to be facing south, for it to be heated by the sun (Falk & 

Lewington 2015). The change in the way people think, when establishing urban gardens and green 

areas (van Heezik et al 2012), could mean, that in time we will have a wider variety of wild bees 

and hoverflies, hopefully including a wide variety of specialist.  

The effect of nature in urban areas 

The biodiversity in urban areas can be increased by creating different semi natural biotopes in parks 

(Cornelis & Hermy 2004). There is a significantly higher species richness of native flora in the 

cities, giving urban areas the possibility to be a biodiversity hotspot (Kühn et al 2004). Meadows 

are frequently being created in urban areas to increase biodiversity (Hicks et al 2016) and the effects 

of urban forests are proven important for nesting, foraging (Alvey 2006, Croci et al 2008) and 

acting as a corridors for the migration of different organisms (Vergnes et al 2012). There are in 

general more and more urban gardens being established in Copenhagen and these gardens could 

potentially become a refuge for a lot of hoverflies (Sutherland et al 2001) and wild bees (Lin et al 

2015, Matteson et al 2008). It is still uncertain what effect urban gardens have on different groups 

of pollinators in general, but some studies indicate that the urban setting enhances the conservation 

of wild bees (Sirohi et al 2015). 
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Bees 

In Denmark alone there are 286 known species of bees (Madsen et al 2015), including Denmark’s 

two domesticated bees, the honey bee (Apis mellifera) and the alfalfa leafcutter bee (Megachile 

rotundata). Most wild bees in Denmark have a solitary or eusocial lifestyle. Some species of 

Halictidae are eusocial, meaning that they live in small, short-lived colonies, with minimal social 

agreement. Only bumblebees live in social organized societies with a queen, workers and males. 

The foraging pattern and preference is not consistent either for all bees. Solitary bees have a 

significantly shorter fly range than the social bees (Krewenka et al 2011), as there is a positive 

correlation between the body size and fly range of a bee (Greenleaf et al 2007). There are 

oligolectic bees that specialize in collecting pollen from one or a few genera or species of flowering 

plants, and polylectic bees that are opportunistic foragers that gather pollen from a broad spectrum 

of plants. The morphology of the different species’ varies from short tongues to long tongues and 

this trait indicates which type of flowers they are equipped to collect nectar from.  There are 

however bees that are nectar-robbers and therefore not as restricted by tongue length 

Hoverflies 

There are 270 species of hoverflies observed in Denmark (Bartsch et al 2009b). Their biology is 

very diverse and the food source and living environment of the larvae differs greatly from that of 

the imago, which feeds on pollen and nectar from flowering plants. Adult flies lay their eggs near 

the larvae’s specific food sources depending on the species. The larvae can feed on aphids and other 

small insects, sap or microorganisms contained in the sap, decomposing organic material, fungi or 

parts of living plants, while others are cleptoparasitic, living in nests of other insects. Among 

hoverfly species generalist and specialist are also found , but studies indicate that there are more 

specialized on colors than genus or species of the plants (Haslett 1989).  At night when the 

temperature is low, hoverflies seek refuge. Members of the genus Melanostoma can be active at 

temperatures as low as 8 °C, while most species’ need temperatures to be no less than 12 °C. Most 

species’ also become inactive and lie dormant if temperatures rise above 25 °C. Hoverflies can in 

general withstand relatively strong winds, if all other factors are satisfactory, but seek refuge from 

the rain (Bartsch et al 2009a, Bartsch et al 2009b). 

Gentofte Lake 

Gentofte Lake and Brobæk bog, also called the Insulin bog, is a Nature Reserve appointed as a 

Natura 2000 area (Fødevareministeriet 2016). This means that there are special requirements for 
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how the natural habitat in the area is conserved and developed. There is a rich and varied animal- 

and plant life, and the bog is managed, so that the natural development of new growth and old fallen 

trees is retained. In the open areas, there are rare herbs such as orchids and different strategies are 

being conducted to preserve these areas. In the 19th century the forest and its surrounding area were 

used for harvesting reed and subsequently for grazing, but since 1932 there has been no 

maintenance in the forest. The meadow and its surrounding area were used strictly for grazing until 

1932. From 1932 until 1970 the area was occasionally used for winter harvesting, but in 1970, the 

area was filled with excess soil from the construction of Gentofte Town hall and a soccer field was 

established. In 1980 the organization Gentofte Natur & Ungdom (Gentofte Nature and Youth) 

persuaded the municipality of Gentofte to restore the meadow that had been destroyed and 

approximately 20 years later, in 2006, the Southern marsh orchid (Dactylorhiza praetermissa) was 

found this meadow. After the 1
st
 of August each year, the area is harvested and the cut material is 

removed from the meadow (Thomas Vikstrøm, personal communication 13.07.2016). For further 

information on the area see the municipality of Gentofte homepage (Gentofte Kommune)  

The Vild Campus project  

In 2015, the Vild Campus initiative, a part of the Center for Macro ecology, Evolution and Climate 

at Copenhagen University, established five biotopes in Universitetsparken, at Copenhagen 

University’s Noerre campus. The purpose was to invoke interest and give people easy access to 

information about Danish nature and to encourage and inspire citizens of Copenhagen to explore 

nature, outside of the urban environment. The five areas were made to resemble four different 

habitats, namely forest, meadow, grassland and beach. All five biotopes were established in an area 

that, for the past 80 years, has been dominated by traditionally managed lawn (personal 

communication with Jonas Bjørn Ringheim, Gartner at Universitetsparken, 10.08.2016). Such areas 

are known to have low floral diversity (Ahrné 2008, Thompson et al 2004), but changing and 

increasing the floral content of traditionally managed lawns, is proven to enhance insect density 

(Cornelis & Hermy 2004, Smith et al 2015). When the Vild Campus biotopes were established, they 

contributed with 13,000 individual common native plants, belonging to 98 different species, and the 

four kinds of biotope, all have a different composition of plant species. The plants were supplied by 

Urban Green, which is an interdisciplinary project, where gardeners, biologists and architects have 

combined their best skills to make the city greener, healthier and more beautiful, and that previously 

have conducted research on similar established biotopes (www.urbangreen.dk; accessed 

02.09.2016). The plant composition was made to produce an overlapping flowering period, for 

http://www.urbangreen.dk/
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insects to maintain a stable food source over a longer period of time. Furthermore, the topsoil cover 

in each biotope was replaced with soil corresponding to the natural soil cover found in each biotope. 

The grassland biotopes had nonwovens placed between the new soil cover and the original soil to 

prevent the plants from obtaining nutrients from the deeper strata. The same procedure was used for 

the meadow, to prevent water penetrating and disappearing into the deeper strata. This was done in 

collaboration with Urban Green and GXN, who work with applied architectural research in green 

materials and technologies (http://gxn.3xn.com) 

 

All reference to Vild Campus and the Vild Campus biotopes will from here on, in the text, be 

referred to as V.C. and it should be made clear that the purpose of the Vild Campus project was 

never to enhance biodiversity. 

 

This study  

The purpose of this study was to provide a quantitative measure on the effect on the amount and 

diversity of pollinators in Universitetsparken after establishing the V.C. biotopes. We chose to aim 

our focus on similarities and differences in bees and hoverflies among the different habitats, 

dependent on type, and age. To see the degree of effect, we compared the meadow and forest 

created by V.C. to a well-established meadow and forest at Gentofte Lake, representing suburban 

nature. Furthermore, to represent the biodiversity of bees and hoverflies before the V.C. biotopes 

were established, a control location, within an area dominated by traditionally managed lawn, in 

Universitetsparken was picked out and compared to the V.C. biotopes. To see if it makes a 

difference, which type of biotope is established, a comparison was made among the five V.C. 

biotopes. 

Materials and Method  

The main data was sampled from the five V.C biotopes (55°42’05.9”N 12°33’35.4”E), representing 

four different types of habitat (Figure 1 – location A-B and D-E). Supplementing material was 

collected from the control location (Figure 1 – location F) and the two reference locations (meadow 

55°44’53.6”N 12°31’48”E and forest 55°44’05.3”N 12°31’54.1”E) at the Insulin bog at Gentofte 

Lake (Figure 1 – location H-G). 
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Figure 1 – The photos show an overview of the Vild Campus biotopes. A: 110 m2 V.C. grassland 1 (V.C. graesland 1), B: 165 m2 V.C. 

forest (V.C. skov), C: 100 m2 control location (kontrol lokalitet), D: 125 m2 V.C. beach (V.C. strand), E: 110 m2 V.C.-meadow (V.C. 

eng), F: 110 m2 V.C. grassland 2 (V.C. graesland 2), G: 100 m2 ref. meadow (ref. eng) and H: 100 m2 ref. forest (ref. skov). All photos 

are cropped from satellite maps found by Google Maps (Google Maps, accessed 26.08.2016).  
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Collecting material for data analysis  

The sampling method used, was equivalent to the method Urban Green used and described in a 

previous similar study (Ejrnæs et al 2015), so that they could use the data obtained in this project 

for their own work in the future. 

 

Material was sampled twice a month for the duration of April, May and June 2016 (Table 1). 

Yellow pan traps were filled with 2-3 liters of water, mixed with 2-3 droplets of neutral dish soap to 

act as a surfactant. Four pan traps were placed at each location and left between six and eight days, 

depending on the weather. The content was drained and then transferred into a plastic container 

containing 70% ethanol. Each sampling period was supplemented with 30 minutes of net catching 

at each location. Subsequently the sampled data was sorted for bees and hoverflies, everything else 

was discarded. In the first sampling period, observations of crows and magpies feeding on the 

insects, caught in the pan traps, was observed at the V.C locations. Subsequently, two out of four 

pan traps was covered with chicken wire, and the remaining two were supplemented with 30 ml of 

Rodalon
1
. Both methods were effective and continued at the V.C locations throughout the 

remaining 5 sampling periods. In June, two out of four pan traps were placed on high-stands due to 

overgrowing vegetation at location A, B, E, F and G (Figure 1).  

 

A loose estimate was done of the blooming flora at the reference locations at Gentofte Lake once in 

May and once in June, while V.C ambassadors made a more thorough estimate of the biotopes in 

Universitetsparken Their method of estimating was equivalent to the method used and described by 

Urban Green (Ejrnæs et al 2015).  

 

                                                
1
 Rodalon is a water-based and pH neutral disinfectant that kills both bacteria and fungi. 

Sampling period Setup date Setup time Collecting date Collecting tine including net catching 

  Gentofte Lake Universitetsparken  Gentofte Lake Universitetsparken 

1 06.04.16 10 am – 12 pm 13 pm – 16 pm 12.04.16 10 am – 12 pm 13 pm – 16 pm 

2 20.04.16 10 am – 12 pm 13 pm – 16 pm 28.04.16 10 am – 12 pm 13 pm – 16 pm 

3 04.05.16 10 am – 12 pm 13 pm – 16 pm 11.05.16 10 am – 12 pm 13 pm – 16 pm 

4 24.05.16 10 am – 12 pm 13 pm – 16 pm 30.05.16 10 am – 12 pm 13 pm – 16 pm 

5 08.06.16 10 am – 12 pm 13 pm – 16 pm 15.06.16 10 am – 12 pm 13 pm – 16 pm 

6 15.06.16 10 am – 12 pm 13 pm – 16 pm 22.06.16 10 am – 12 pm 13 pm – 16 pm 

Table 1 – Table showing dates and time of the sampling period in Universitetsparken and at Gentofte Lake. 
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Data analysis 

Every sampled bee was categorized to species using “Field Guide to the Bees of Great Britain and 

Ireland” by Falk & Lewington (Falk and Lewington 2015). The Bombus species B. cryptarum, B. 

lucorum, B. magnus and B. terrestris, are difficult to define to exact species. The queen bees have 

obvious recognizable traits, but the worker bees are difficult to tell apart just by morphological 

traits. These species are therefore categorized together as one species, terrestris complex, to give as 

exact data as possible. Henning Bang Madsen, University of Copenhagen approved all categorized 

bee species. All hoverflies were categorized to species using “Nationalnyckeln Til Sveriges Flora 

och Fauna: Tvåvingar – Blomflugor, bind 53a-b” (Bartsch, Binkiewicz et al. 2009) and approved by 

Monica Aimée Harlund Oyre, Naturhistorisk Museum Aarhus. There is for bees no Danish red list 

assessment therefore all species were assessed by the Swedish red list (Westling 2015) for both bees 

and hoverflies, further was the Schleswig-Holstein red list (van der Smissen 2001) used for bees 

and the Danish red list (Wind 2004) for hoverflies (appendix 2.1-2.2). All data was entered into an 

Excel sheet before analyzing (appendix 1).  

 

Graphpad prism, version 7.01, was used to run a 2-way ANOVA tests with time and location as the 

two variables. If any significant differences were found (P>0.05), a Tukeys multiple comparison 

test was performed. Repeated measures were done on the same location over six periods, but 

without any replicates, therefore a factorial ANOVA was best suited, due to its ability to compare 

any number of sample means in one test. It allows us to estimate the effect of the two independent 

variables: time and location (Fowler et al 2013, McDonald 2009).  

 

The graphs were made in Microsoft excel, version 8.1. The bar charts were made to illustrate the 

difference in number of species and individuals among the locations. Linear regressions were made 

to illustrate the distribution of species per. family and tribus over time. Biodiversity measures were 

calculated using the Shannon-Wiener diversity index, Pielou evenness index and Simpson’s 

dominance
2
, for this the number of species (S) and individuals (N) was used. This was done for 

bees and hoverflies separately and total, for all locations. Venny 2.1 was used to make the Venn-

diagrams (Oliveros 2007-2015), to illustrate any overlapping species among the locations, as well 

as any location specific species.  

 

                                                
2
 Shannon-Wiener diversity index: , Pielou evenness index: , Simpsons dominance:  
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Information on the weather condition during the whole sampling period was obtained from DMI – 

the Danish meteorological institute (appendix 5).V.C contributed with all data on the flora in 

Universitetsparken (appendix 3.2) No analysis was conducted, on the floral composition at 

Universitetsparken or Gentofte Lake, and the data was not used in any of the statistical analyses on 

the difference between the locations.  

Results 

At the end of the sampling period, 1065 bee individuals were sampled and categorized into 47 

species, distributed into 15 genera belonging to five different families. The 700 hoverfly individuals 

were sampled and categorized into 31 species, distributed into 17 genera, belonging to seven 

different tribes. Out of the 78 species found in total, 26 species were caught exclusively in one 

specific location, including 15 species that were represented by one individual only. Hylaeus 

communis and Bombus terrestris complex were the only species sampled in all eight locations (table 

2.1 and 2.2). In total 30 bee species were sampled exclusively in Universitetsparken, including 10 

species represented by one individual only, whilst Nomada ferruginata was the only species 

sampled exclusively at Gentofte Lake. Andrena chrysosceles and Apis mellifera were the only 

species present at the control-, combined V.C.-, and the combined ref. locations (table 2.1). At 

Universitetsparken, 13 hoverfly species were sampled exclusively, including Eristalis arbustorum, 

Helophilus trivittatus and Pipizella viduata with only one individual per. species, and 12 species 

were sampled exclusively at Gentofte Lake, including Anasimyia transfuga, and Parhelophilus 

versicolor with only one individual per. species. Eupeodes corollae and Syrphus vitripennis were 

the only species present at the control-, combined V.C-, and the combined ref. locations (table 2.2). 
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 Family Genus Species 
Control 

location 

V.C. 

beach 

V.C. 

grassland 1 

V.C. 

grassland 2 

V.C. 

meadow 

V.C. 

forest 

Ref. 

meadow 

Ref. 

forest 

Colletidae Colletes daviesanus  5 11 32     

 Hylaeus brevicornis  1  2     

  communis 4 29 40 33 25 1 1 2 

  confusus  1       

  hyalinatus 1 4 2 30     

Andrenidae Andrena chrysosceles 1 1 1  1  4  

  fulva 1 1 1  3 2   

  haemorrhea  1 2 2 1 3 3  

  helvola  1 2  1 12   

  minutula   5 1 1 1 2  

  nigroaenea   1 1     

  praecox    1   3  

  subopaca     1 1 1  

Halictidae Halictus tumulorum 1 2 2 5 5 1   

 Lasioglossum albipes   1 1  2   

  calceatum  1 4 9 1 1  1 

  leucopus  5 3 12 1 1   

  minutissimum 3 32 8 9 3 1   

  morio 1 39 20 36 42 8   

  nitidulum (NT) 2 3 1 28 4 1   

  punctatissimum    3     

  quadrinotatum (VU)      1   

  sexstrigatum 2 9 3 2 1 1   

  villosulum    1 1    

 Sphecodes crassus  1  1     

  geoffrellus  1       
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Megachilidae Hoplitis claviventris     1    

 Chelostoma florisomne     1    

 Osmia bicornis   1  5 20  1 

  caerulescens     1    

 Megachile centuncularis   1 6 1    

  willughbiella   1 10 9    

 Coelioxys elongata (CR)     1    

Apidae Nomada fabriciana   1  2  3  

  ferruginata   1      

  fulvicornis     1    

  marshamella       2  

 Anthophora quadrimaculata (CR)    1     

 Bombus hortorum  1  3  7  2 

  hypnorum  1 11 17 2 1 3 1 

  lapidarius    6 1  5  

  norvegicus     4    

  pascuorum   7 4 12 8 5 3 

  pratorum   2   3 2 4 

  sylvestris   1  1    

  terrestris complex 5 7 7 31 10 15 17 4 

 Apis mellifera 9 1 30 53 57 16 2  
Table 2.1 – Number of bee individuals found in Universitetsparken and at Gentofte Lake. Red-listed species are marked with their individual status, as registered on the Schleswig Holstein red-list (NT= near threatened, VU= 

vulnerable, CR= critically endangered).  

 

Tribe Genus Species 
Control 

location 

V.C. 

beach 

V.C. 

grassland 1 

V.C. 

grassland 2 

V.C. 

meadow 

V.C. 

forest 

Ref. 

meadow 

Ref. 

forest 

Melanostomini Melanostoma scalare      3 1  

  mellinum       2  

 Platycheirus albimanus      2   
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  scutatus complex    1  3   

Syrphini Episyrphus balteatus  2 2   1   

 Eupeodes corollae 3 5 3 10 5  1  

 Syrphus ribesii  2 1  2 2   

  torvus  2 2      

  vitripennis 2 1 10 1  2 1  

Chrysogastrini Neoascia interrupta (NT)        2 

  meticulosa       1 11 

  podagrica        9 

  tenur       30 118 

Eristalini Anasimyia lineata       316 11 

  transfuga        1 

 Eristalis arbustorum     1    

  intricaria       2  

  pertinax    1    3 

  tenax  1 1      

 Helophilus hybridus  1   1    

  pendulus   4 7 4 6 9 4 

  trivittatus      1   

 Myathropa florea   1 1     

 Parhelophilus frutetorum        3 

  versicolor        1 

Eumerini Merodon equestris 1 1 4 4     

Pipizini Pipizella viduata  1       

Xylotini Chalcosyrphus nemorum       1 41 

 Syritta pipiens  3 3 9     

 Tropidia scita       10  

 Xylota sylvarum       5  
Table 1.2 – Number of hoverfly individuals found in Universitetsparken and at Gentofte Lake. Red-listed species are marked with their individual status, as registered on Danish red-list (NT= near threatened).  
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The meadows 

The V.C. meadow had 5.8 times more individuals and 2.6 times more species as the control 

location, as well as having 48.4% of the number of individuals and 138.5 % of the number of 

species observed in the ref. meadow (figure 2). 

 

Statistical tests show, that there was a significant difference in the number of species in total, caught 

among locations (F2,10 = 4.166, P = 0.048), explaining the 24% variation. A post-hoc test showed 

the significance to be between the control location and V.C. meadow (P = 0.048). No significant 

difference was found for individuals in total among the locations (F2,10 = 2.756, P = 0.111) and 

sampling time was not a significant factor either, although it showed a notable tendency when 

looking at number of species in total (S: F5,10 = 3.280, P = 0.052; N: F5,10 = 2.503, P = 0.102). 

 

When analyzing the two groups separately, the number of bee species and individuals differed 

significantly among locations (N: F2,10 = 4.209, P = 0.047; S: F2,10 = 4.742, P = 0.036) and a post-

hoc test showed the significance again to be between the control location and the V.C. meadow (S: 

P = 0.045; N: P = 0.043). There was no significant difference in hoverfly species or individuals 

among the locations (S: F2,10 = 3,601, P = 0.066; N: F2,10 = 3.221, P = 0.083) and sampling time was 

not a significant factor either (S: F5,10 = 1.379, P = 0.3105; N: F5,10 = 1.039, P = 0.446) (appendix 

6).  

 

 
Figure 2 – Graph over the number of individuals and species of bees and hoverflies sampled at the control location, the V.C. meadow and the ref. 

meadow. The marking “*” shows a significant difference of P<0,05. 
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The Venn-diagrams show that among the locations, there were only five out of the total 51 species 

that were found in all locations, namely the bees Hylaeus communis, Andrena chrysosceles, Bombus 

terrestris complex and Apis mellifera and the hoverfly Eupeodes corollae (figure 3.1). Looking at 

bees separately, Andrena praecox, Nomada ferruginata and Bombus pratorum were sampled 

exclusively at the ref. forest and Hylaeus hyalinatus at the control location. Out of the 31 bee 

species sampled in the V.C. meadow, two species are red-listed. Coelioxys elongata (CR) was only 

found in the V.C. meadow, whereas Lasioglossum nitidulum (NT) was also found in the control 

location (figure 3.2). Looking at hoverflies separately, Syrphus ribesii, Eristalis arbustorum and 

Helophilus hybridus were exclusive to the V.C. meadow and Merodon equestris to the control 

location. Out of the 12 hoverfly species sampled in the ref. meadow, nine were sampled exclusively 

at this location (figure 3.3). 

 

    

 

 
Figure 3.1 – Bees and hoverflies. Venn-diagram showing the 

overlapping species among the control location, V.C. meadow and 

ref. meadow. Locations and overlaps including red-listed species 

are marked with a “*” per. species. 

 
Figure 3.2 - Bees. Venn-diagram showing the overlapping species 

among the control location, V.C. meadow and ref. meadow. 

Locations and overlaps including red-listed species are marked with 

a “*” per. species. 
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The forests 

The V.C. forest had 3.5 times more individuals and 2.1 times more species as the control location, 

as well as having 55.8% of the number of individuals and 166.7 % of the number of species 

observed in the ref. forest (figure 4.  

 

Based on the data from both meadow and forest, it can be estimated that the average effect of 

establishing a V.C. biotope in Universitetsparken has a 4.6 time increase in the number of 

individuals and a 2.4 time increase in the number of species. Furthermore we estimate that a V.C. 

biotope will obtain 50.9% of the richness in individuals and 150% of the richness in species, as a 

suburban reference location, with a similar habitat, would. 

 
Figure 3.3- Hoverflies. Venn-diagram showing the overlapping 

species among the control location, V.C. meadow and ref. meadow. 

 
Figure 4 – Graph over the number of individuals and species of bees and hoverflies sampled at the control location, the V.C. forest and the ref. 

forest. 
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Statistical tests show that there was no significant difference in the number of species (F2,10 = 2.5; P 

= 0.132) nor individuals (F5,10 = 2.104; P = 0.149) among the three locations. The time variable 

differed significantly for the number of species sampled (F5,10 = 3.546; P = 0.042), but the number 

of individuals was not significantly different over time (F2,10 = 2.61; P = 0.122).  

 

When analyzing the two groups separately, the tests showed that there was no significant difference 

in the number of bee species or individuals over time (S: F5,10 = 2.325; P = 0.120; N: F5,10 = 1.152; 

P = 0.396) or among locations (S: F2,10 = 3.817; P = 0.057; N: F2,10 = 2.778; P = 0.110). The same 

goes for hoverfly species and individuals over time (S: F5,10 = 1.228; P = 0.365; N: F5,10 = 1.027; P 

= 0.452 ) or among locations (S: F2,10 = 3.211; P = 0.084; N: F2,10 = 3.719; P = 0.062 ) (appendix 6).  

 

The Venn-diagrams show that among the locations, there were two out of the total 44 species that 

were found in all locations. This was the two bee species H. communis and B. terrestris complex 

(figure 5.1). Looking at bees separately, H. hyalinatus and A. chrysosceles were sampled 

exclusively at the control location, while no species was specific to the ref. forest. Out of the 22 

species of bees sampled in the V.C. forest, two are red-listed, Lasioglossum quadrinotatum (VU) 

found only in the V.C. forest and L. nitidulum (NT), found in the V.C. forest and the control 

location (figure 5.2). Looking at hoverflies separately, six species were exclusively sampled at the 

V.C. forest and E. corollae and M. equestris in the control location. Out of the 11 hoverfly species 

sampled in the ref. forest, 10 were location specific, including Neoascia interrupta (NT), which is 

red-listed (figure 5.3).  
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Figure 5.1 – Bees and hoverflies. Venn-diagram showing the 

overlapping species among the control location, V.C. meadow and 

ref. meadow. Locations and overlaps including red-listed species 

are marked with a “*” per. species. 

 
Figure 5.2 - Bees. Venn-diagram showing the overlapping species 

among the control location, V.C. meadow and ref. meadow. 

Locations and overlaps including red-listed species are marked with 

a “*” per. species. 

 
Figure 5.3 - Hoverflies. Venn-diagram showing the overlapping 

species among the control location, V.C. meadow and ref. meadow. 

Locations and overlaps including red-listed species are marked with 

a “*” per. species. 
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Universitetsparken  

The V.C. grassland 2 had the highest total number of individuals in general, but had the same amount 

of hoverfly individuals as the V.C. grassland 1, which also had the highest number of hoverfly 

species, as well as the highest number of species in total. V.C. beach had the same amounts of 

sampled hoverfly species as V.C. grassland 1. The V.C. meadow had the highest number of bee 

species, but the lowest count of hoverfly individuals. V.C. forest had the lowest number of total 

species and individuals, as well as the lowest number of bee individuals (figure 6). 

 

Looking at the total number of species between the five locations at Universitetsparken, there is a 

significant difference among the sampling periods (F5,20 = 13.48; P = <0.0001), but not between the 

locations (F4,20 = 1.775; P = 0.1736). The same goes for total number of individuals, where there is a 

significant difference over time (F5,20 = 7.792;P = 0.0003) but not among locations (F4,20 = 2.296;P = 

0.095). 

 

When analyzing the two groups separately, there is a significant difference found in the number of 

species and individuals among the sampling periods for both bees (S: F5,20 = 16.1; P = <0.0001; N: 

F5,20 = 7.498; P = 0.0004) and hoverflies (S: F5,20 = 4.015; P = 0.0110; N: F5,20 = 3.093; P = 0.032) 

(appendix 6). 

 

 
Figure 6 – Graph over the number of bee and hoverfly individuals and species sampled at the V.C. beach, V.C. grassland 1, V.C. 

grassland 2, V.C. meadow and V.C. forest. 
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The Venn-diagrams
3
 show that among the locations, 15 out of the total 64 species were found in all 

locations. Only one hoverfly species, Syrphus ribesii, was included in those 15 species, as well as the 

bee species, L. nitidulum (NT), which is red-listed (figure 7.1). Looking at bees separately, Hylaeus 

confuses and Sphecodes geoffrellus were sampled exclusively at the V.C. beach and the red-listed L. 

quadrinotatum (VU) was the only species sampled only in the V.C. forest. At the V.C. grasslands 

1+2 there were five bee species exclusively sampled at that location, including the red-listed species 

Anthophora quadrimaculata (CR). The V.C. meadow had six location specific species, including the 

red-listed C. elongata (CR) (figure 7.2). Looking at hoverflies separately, Pipizella viduata was only 

sampled at the V.C. beach, Melanostoma scalare, Platycheirus albimanus and Helophilus trivittatus 

at the V.C. forest, Myathropa florae and Eristalis pertinax at the V.C. grasslands 1+2 and E. 

arbustorum at the V.C. meadow figure 7.3). 

 

     
 

                                                
3
 Due to the program Venny Oliveros JC. 2007-2015. Venny. An interactive tool for comparing lists with Venn's 

diagrams. limitation in creating Venn diagrams, we were only able to compare up to four locations at one time. Therefore, 

we merged the two grasslands. 

 
Figure 7.1 – Bees and hoverflies. Venn-diagram showing the 

overlapping species among the all V.C. locations. Locations and 

overlaps including red-listed species are marked with a “*” per. 

species. 

 
Figure 7.2 – Bees. Venn-diagram showing the overlapping species 

among all V.C. locations. Locations and overlaps including red-

listed species are marked with a “*” per. species. 
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Bee families 

The distribution of the families is relatively even among the five V.C. locations (figure 8), this goes 

for both number of species per family and number of individuals per family.  

 

 

 
Figure 7.3 - Hoverflies. Venn-diagram showing the overlapping 

species among all V.C. locations.  

 
Figure 8 – Graph showing the distribution of bee families, by species and individuals, among locations.  
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Two families were present at the first sampling and throughout the whole sampling period, 

Andrenidae and Apidae (figure 9). The number of Apidae species fell by two in the second sampling 

in April and peaked with 10 species in the first period in June, The number of Andrenidae species 

peaked with eight species in the second sampling in May and fell to two species in the last sampling, 

being the family with the lowest tendency for growth over time (r
2
= 0,011) (figure 10). Halictidae 

appeared with one species in the second sampling and was represented by eight more species in the 

next sampling, as well as 10 species in the last sampling, increasing continuously throughout the field 

period and being the family with the second highest tendency for growth over time (r
2
= 0,757). 

Megachilidae appeared in the first sampling in May with two species and peaked in the first sampling 

in June with only four species. Colletidae was not represented until the second sampling in May, 

increasing continuously from three to five species and showing the highest tendency for growth over 

time (r
2
 square = 0.8791)(appendix 4.2).  

 

 
Figure 9 – Graph over linear regressions showing the tendency for number of species, from the families Colletidae, Andrenidae, Halictidae, Megachilidae and 

Apidae, to increase over the whole sampling period. 
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Hoverfly families  

The distribution of tribes is not relatively even among the five V.C. locations and some tribus are 

only found in a few locations (figure11). 

 

 
Figure 10 – The graph illustrates the increase/decrease of species per. family of bees, over time. 
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Figure 11 – Graph showing the distribution of hoverfly tribes, by species and individuals, among locations 
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Analyses show that the main difference is the composition of tribes found at Universitetsparken and 

Gentofte Lake. Only five out of seven tribes are found at Gentofte Lake and six out of seven tribes 

are found in Universitetsparken. Chrysogastrini are only registered at Gentofte Lake, and Pipizini 

and Eumerini are only registered in Universitetsparken. 

 

Two tribes were present at the first sampling in April, Eristalini and Syrphini with Eristalini being 

the only tribe present throughout the whole sampling period (figure 12). The number of Eristalini 

species rose until May with two peaks of 10 species in both May and June, but with a drop in 

between of two species, this making it the tribe with the second highest tendency for growth (r
2
 = 

0.826). Xylotini had the highest tendency for continuously to increase over the whole sampling period 

as the only tribe (r
2
 square = 0.964)(figure 13). Pipizini was only present with one species in June and 

thereby also the tribe with the lowest tendency for growth (r
2
 square=0.154). Eumerini appeared first 

in May and with only one species through the rest of the sampling period. Both Chrysogastrini and 

Melanostomini where present from April, though Chrysogastrini was first present in the second 

sampling period. Both peaked in May but Melanostomini with four species and Chrysogastrini with 

only three species (appendix 4.1). 

 

 

 
Figure 12 – non-linear regression showing the tendency for increase in the number of species from the Tribe Melanostomini, Syrphini, Chrysogastrini, 

Eristalini, Eumerini, Pipizini and Xylotini,  through the entire field period. 
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Biodiversity measures 

Analysis showed that the diversity at Universitetsparken was higher than at Gentofte Lake. The only 

location with a less diversity and evenness was the V.C. forest. When looking at the dominance, 

Gentofte had a higher dominance than Universitetsparken (table 3.1). When looking at bees and 

hoverflies separately there is still on average, higher diversity and evenness at Universitetsparken 

than at Gentofte Lake. The location V.C. forest is lower in diversity in bees than the control (table 

3.2) and when looking at hoverflies they have the same score of diversity (table 3.3).  

 

 

 

 
Figure 13 - illustration of the increase/decrease of hoverfly species per. tribe over time. 
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Bees and hoverflies 
Control 
location  

V.C. beach 
V.C. 

grassland 1 
V.C. 

grassland 2 
V.C. meadow V.C. forest Ref. meadow Ref. forest 

N - individuals 36 166 201 374 209 126 432 221 

S - species 14 32 38 36 36 30 26 18 

Shannon diversity 
index 

3.21 4.36 4.64 4.45 3.88 2.16 3.14 3.53 

Pielou evenness index 1.22 1.26 1.27 1.24 1.08 0.64 0.96 1.22 

Simpsons dominance 0.54 0.31 0.28 0.30 0.43 0.20 0.83 0.52 

Table 3.1 – Bees and hoverflies - Overview of individuals, species, diversity, evenness and dominance for each location. 
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The flora 

The V.C volunteers made a floral estimate of the V.C. biotopes on May 11th and July 5th (appendix 

3.2). We ourselves made estimates of the floral composition at the reference locations at Gentofte 

Lake (appendix 3.1)).  

The weather  

The first sampling period started with the lowest temperature, least sunlight and relatively little 

rainfall. The second period had 21 more hours of sunlight, but came with a 1.6 °C
 
fall in temperature 

and the largest amount of wind and rain for the whole sampling period. The third period had an 8.5 

°C rise in temperature, no rain and the amount of sunlight peaked, with 55.5 more hours. The 

temperature rose further in the fourth period, with little rain and the lowest amount of wind. There 

was a 1.9 °C
 
fall in temperature in the fifth period and rose again at the sixth and last sampling 

period, which also had a relatively high amount of rainfall (table 4).  

 

Bees 
Control 

location 
V.C. beach 

V.C. 

grassland 1 

V.C. 

grassland 2 
V.C. meadow V.C. forest Ref. meadow Ref. forest 

N - individuals 30 147 170 340 200 107 53 18 

S - species 11 22 28 28 31 22 14 8 

Shannon diversity 

index 
2.20 2.23 2.60 2.74 2.46 1.73 2.42 2.17 

Pielou evenness index 0.92 0.72 0.78 0.82 0.72 0.56 0.92 1.04 

Simpsons dominance 0.15 0.17 0.12 0.08 0.15 0.03 0.12 0.13 

Table 3.2 – Bees - Overview of individuals, species, diversity, evenness and dominance for each location. 

 

Hoverflies 
Control 

location 
V.C. beach 

V.C. 

grassland 1 

V.C. 

grassland 2 
V.C. meadow V.C. forest Ref. meadow Ref. forest 

N - individuals 6 19 31 34 13 19 379 204 

S - species 3 10 10 8 5 8 12 11 

Shannon diversity 
index 

1.01 2.13 2.03 1.70 1.43 1.01 0.73 1.37 

Pielou evenness index 0.92 0.92 0.88 0.82 0.89 0.49 0.29 0.59 

Simpsons dominance 0.39 0.14 0.17 0.22 0.28 0.17 0.70 0.39 

Table 3.3 – Hoverflies - Overview of individuals, species, diversity, evenness and dominance for each location. 
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Discussion 

The Meadow 

There was no significant difference found in species or individuals found over the sampling time, 

though there was a notable tendency when looking at number of species in total. This result was not 

expected, because of the temporal fluctuation in the presence of pollinators and flowering flora. The 

reason for this could be explained by the weather, with only sampling period three having 114 hours 

of sunlight and no rainfall compared to the remaining five periods (table 4). 

 

A significant difference was found in the number of species between the control location and the 

V.C. meadow as (figure 2). This indicates that establishing biotopes with a diverse floral 

composition, in otherwise lawn-dominated areas, has an effect on the diversity of pollinators, and 

even though there was no significant difference found in the number of individuals, a 5,8 times 

increase, from the control area to the V.C. meadow, indicates that establishing these biotopes has an 

effect on the number of pollinator individuals as well. The difference between the V.C. meadow and 

the ref. meadow was not large enough to be significant, which could indicate that the changes in 

Universitetsparken have been effective enough to be positively compared to a well-established 

suburban area. The V.C. meadow had 138,5 % of the number of species observed in the ref. meadow, 

but only 48,4 % of the number of individuals. If looking at the diversity measures the V.C meadow 

had a higher diversity with a lower dominance, whereas the ref-meadow had a high dominance, so 

the result of the 48,4% could be explained by the large amount of Anasimyia lineata individuals 

caught in the pan traps in the ref. meadow (table 2.2). The lacking significant difference between the 

Sampling period Date duration Mean temp. (°C) Rainfall (mm) Sunlight (hours) Mean wind (m/s) 

1 06-12.04.16 7.0 8.0 37.5 4.0 

2 20-28.04.16 5.4 32.7 58.5 4.5 

3 04-11.05.16 13.9 0.0 114.0 3.3 

4 24-30.05.16 16.1 2.8 75.0 3,2 

5 08-15.06.16 14.2 8.4 59.0 3.7 

6 15-22.06.16 16,2 24.9 46.0 3.5 

 

Table 4– Mean temperature, amount of rainfall, amount of sunlight and mean wind speed at each time period, for the duration of the sampling period. 
All values are estimates from the monthly weather prognosis in DMI’s weather archives. (http://www.dmi.dk/vejr/arkiver/vejrarkiv/; accessed  

10.08.2016) 

 

http://www.dmi.dk/vejr/arkiver/vejrarkiv/
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control location and the ref. meadow, could also, however, give doubt to whether the ref. meadow 

has as high a diversity as first expected. The flora in the ref. meadow had a low number of different 

flowering species, though Trifolium repens, Trifolium pretense, Anthriscus sylvestris and Ranunculus 

repens were present as the dominant flora (appendix 3.1), compared to the flora at the V.C. meadow, 

with approximately 19 different species in bloom (appendix 3.2). 

Forest 

There was a significant difference in the number of species and individuals over the sampling time, 

which was expected due to the temporal fluctuation in the presence of pollinators (Oertli et al 2005), 

but also due to the temporal variation in flowering flora (Potts et al 2003) (appendix 6).  

 

There was no significant difference found, in number of species or individuals, among the control 

location, the V.C. forest and the ref. forest. Though the V.C. forest had 3,5 times as many individuals 

and 2,1 times as many species as the control location (figure 4), this indicating that it does have some 

effect on the number and diversity of pollinator, when establishing a biotope resembling a forest in an 

urban habitat, but not enough to be significant. The V.C forest there were sampled 166,7 % of the 

number of species sampled in the ref. forest, implying that the diversity in the V.C. forest can be 

positively compared to that of a well-established suburban forest. The V.C forest was the location 

with the lowest score of diversity measures, also lower that the ref-forest. So if only judging from a 

diversity measuring point of view it is not as obvious a choice for raising the diversity, even though it 

did contain more species than both the control location and the ref-forest. The V.C. forest had 55,8% 

of the number of individuals observed in the ref. forest, which could be explained by the large 

amount of Neoascia tenur individual caught in the pan traps in the ref. forest (table 2.2). The ref. 

forest was a swampy area with moss dominated vegetation and sparse floral vegetation, compared to 

the forest at Universitetsparken with approximately 19 different species of herbs planted, but in May 

and June only seven and eight species respectively were in bloom. A few flowering species, were 

found in the ref. forest. In May, three was registered; Geum rivale, Salix repens, Sorbus aucuparia, 

and in June, four species were registered; Geum rivale, Iris pseudacorus, Cornus sericea and Crepis 

paludosa and in sparse numbers. A tree log is placed by the forest at Universitetsparken but it is still 

not contaminated with enough decay to have an influence on the composition of hoverflies. 
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Vild Campus 

There was a significant difference in the number of species and individuals, found in the V.C 

biotopes, over the whole sampling period, which again was expected due to the temporal fluctuation 

in the presence of pollinators and flowering flora (appendix 6).  

 

Creating the four different types of biotopes at V.C made a difference in the biodiversity at 

Universitetsparken, though it did not show any statistical difference. It raised the number of species 

2.4 times and the number of individuals 4,6 times. To say what type of biotope to create for 

enhancing the diversity the most, this study is not sufficient. Maybe in fact, it was the effect of 

establishing four different types, with four different soil types, and the variation of flora that has 

given Universitetsparken the possibility to obtain 50.9% of the richness according to individuals, and 

150% of the richness in species that a suburban reference location, with a similar habitat, would. 

When comparing the results in this study with the results found in the previous study by Urban green, 

this study also indicates a high potential for the urban environment to contain a rich pollinator fauna 

(Ejrnæs et al 2015). The variation of soil cover and flora gives possibilities for nesting and foraging 

for both groups of pollinators examined.  

 

The distribution of species among the V.C. locations was fairly even (figure 6), but comparing the 

number of individuals, the V.C. grassland 2 had 374 individuals, which is 161 more than the 213 

individuals the second richest location, the V.C. meadow, had. One explanation could be the 

placement of the location. The V.C. grassland 2 is more isolated than the remaining locations, it has 

high buildings surrounding it, and this could results in a slightly higher temperature and less wind. 

There are fewer students located in that area and therefore less pedestrian disturbances.  

 

The biodiversity measures showed that the V.C. biotopes have in general a higher diversity and lower 

dominance than the reference locations. This enhances the suggestion that it does make a difference 

in diversity when establishing new biotopes in an urban environment, but not which biotope to create, 

if one were only to establish one of the four. If only looking at the diversity measures the V.C. forest 

could be excluded, but in the long run, this habitat could provide the right conditions for the 

hoverflies that are related to decaying wood, and thereby attract new genus to the pool of pollinators. 
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The probability of the same species being present at each of the five locations is likely to be high due 

to the size of Universitetsparken, and this could be an explanation to the lack of significant 

difference. All species found could originate from the same aggregations or colony of animals. 

Bees 

Insects are affected by the weather conditions (Tuell & Isaacs 2010, Vicens & Bosch 2000)  and at 

low temperatures only few pollinators are active. Also when it is raining, only few genus are active. 

This includes e.g. Bombus. This could be an explanation for the 20% of Bombus out of the total 

number of bees sampled during this study.  We had one sampling period in May with the highest 

number of sunlight hours compared to the remaining two months. A sampling period in April and one 

in June had a fair amount of rain and also the temperature was not that high (table 4). This could have 

affected the number of sampled individuals.  

 

There was a remarkable difference in the number of hoverflies compared to bees found in all 

locations with the dominant group being bees, which was not expected; the expectation was that the 

two groups had been even in the distribution between the locations. The number of bee species found 

was also not expected, 46 at Universitetsparken in total, which is a higher number than we expected. 

It is also interesting that four red listed species appeared, and that Chelostoma florisomne, Colletes 

daviesanus and Andrena praecox, who are all oligolectic bee species, were found (appendix 7.1). So 

the new established biotope have been able to attract not only the generalist, but also a few 

specialists.  

 

Out of the 46 species of bees found, 23 nest in the ground but with different preferences of soil. The 

four different locations consist of different soil types which could be beneficial for the soil and 

ground living bees and there by hosting a wider variety of species, which (Cane 1991) also 

demonstrates 

 

Coelioxys elongata was sampled in the V.C. meadow and its main host Megachile willughbiella, 

which was the species occurring the most frequently of the Megachile genus in V.C with 20 

individuals out of a total of 28 individuals. C. elongate habitat varies, but includes coastal dunes and 

gardens. It is known to forage on Lotus corniculatus but also other flowers. C. florisomne, another 

species found at the meadow, requires specific nesting sites and pollen source. It needs Ranunculus 

and pre-existing holes in for example decaying wood, hollow stems or building timber and is usually 



 33 

found in meadows (Falk & Lewington 2015). Anthophora quadrimaculata (CR), another species 

found at the meadow, is a solitary ground nesting species, it is polylectic, though Lamiaceae is 

mainly used for pollen foraging. For all species goes that the meadow provides the food source 

necessary. Ranunculus acris, Lotus pedunculatus, Prunella vulgaris and Mentha aquatica are all 

found in the meadow, but also the nesting sites is present. Lasioglossum is mostly a ground nesting 

genus from the family Halictidae. They are mostly polylectic and can be both social and eusocial. 

They are attacked by cleptoparasitic bees and mostly from the genus Sphecodes whom we also found 

at V.C. Lasioglossum quadrinotatum a polylectic species, associated with acid grassland and heath 

land was found in V.C forest, which is placed relatively close to V.C-grassland-. Lasioglossum 

nitidulum
4
 is a polylectic species that prefers cliff faces, old walls or slopes without dense vegetation 

for nesting and often large nesting aggregations. We found 39 individuals in total, 28 of these where 

in VC- græsland-2  

 

There is a slightly higher diversity of bees than hoverflies, at Universitetsparken. An indication, that 

the type of biotopes that V.C has created enhances a more positive environment for bees than for 

hoverflies. 

Hoverflies 

A difference is observed in the species of hoverflies.  The difference could be explained by the 

biology of these. The species found at Gentofte Lake, where mainly related to decaying wood or sap 

for their larvae to feed, whereas the ones at Universitetsparken was mainly related to having aphid 

feeding larvae. The imago with aphid feeding larvae sampled at Gentofte was all found at the 

meadow location.  At Gentofte Lake two species was highly dominant in the number of individuals 

found, Anasimyia lineata and Neoascia tenur. A. lineata is a species known for occurring in numbers 

of hundreds within a few square meters (Bartsch et al 2009a). Furthermore, the different biology of 

bees and hoverflies could explain the lesser abundance of hoverfly species. Hoverflies larvae need 

other resources than adult hoverflies and no parental care is known. Also they are very good fliers 

and can travel very long distances following the same route over several years (Sommaggio 1999). 

Little is known on their fly range but it seems that if wanting to use hoverflies as indicators on 

                                                
4
 . After consulting with Henning Bang Madsen, it was decided, due to the lack of descriptions on L.nitidulum, 

the information on this species is from the description of Lasioglussom smeathmanellum, because these two 

species are almost identical in behavior. 
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biodiversity you need to look at them in a larger scale (Hennig & Ghazoul 2012) than what V.C. can 

provide. 

The flora 

The reason for the V.C. locations to have a higher number of species then the ref. location could be 

explained by, as with (Pawelek et al 2009), the change of flower composition in the park to a more 

bee friendly environment. If the surrounding green areas had been closer examined, these could also 

be an explanation of the relatively high number of species found in Universitetsparken. In the last 

couple of years an expanse of rooftop gardens has increased combined with individual homes in the 

city creating their own small gardens, containing a wider combination of flowers, herbs and 

vegetables. This development might increase the number of pollinators in the city (Lin et al 2015) 

and thereby create the possibility for pollinators to easier colonize the new biotopes at 

Universitetsparken. A research on the catchment area was not prioritized in this study due to a limited 

time period.  

Biases and limitations 

Universitetsparken is an area with many disturbances. It is a public park which students from the 

University of Copenhagen, children on excursions, dog walkers and so on walking through daily. The 

Vild Campus project is designed to be for the public to use and interact with and because there are 

benches placed at each V.C. biotope, it encourages people to spend time there. Information signs with 

QL codes also invite the public to smell the flowers and taste the herbs and fruits growing there. In 

the beginning children were playing in the pan traps at the V.C. grassland 1, because of its location 

near the Zoological Museum, but after placing signs, asking the public to stay out, this was no longer 

an issue. Subsequently a new problem arose. Crows and magpies started to empty the traps, but with 

a supplement of 30 mL Rodalon and covering the pan traps with chicken wire, this was prevented. 

These problems could also be an explanation to the difference between the V.C. grassland 2 and the 

remaining four locations. 

 

Due to a strict time schedule, data was only sampled in April, May and June 2016. This excluded 

some species of both bees and hoverflies, and thereby does not give a complete impression on what 

could be at the new established biotopes(Oertli et al 2005).  
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The sampling method could have affected the results, the use of only yellow pan traps might have 

exclude some species and could explain that Lasioglossum being the genus most frequent represented 

by 29% out of the complete number of bees found in this study. The use 30 min of net catching 

compared to one week with the pan traps can give a wrong picture of the relationship between 

species and individuals, but because we have use the same method at all location it gives a correct 

picture when comparisons are made among the locations (Cane et al 2000, Gollan et al 2011, Leong 

& Thorp 1999, Roulston et al 2007). 

 

The lack of experience in net catching could also have skewed the results. Due to no experience the 

beginning of this study to have developed an effective technique during the study. A high amount of 

insects, not interesting for this study, was also collected. When sorting these some, some species of 

bees and hoverflies, could have been lost. Species from the Lejogaster tribus are small and black and 

could resemble Musca domestica when an untrained eye looks at it. Many species of bees are also 

small such as species from the Halictidae family or the Andrena family and could easily disappear 

when not knowing what to look for. 

 

There was no study done on the biodiversity in Universitetsparken before creating these new 

biotopes, and with the control location being relatively close to the new biotopes, the data sampled in 

this could be suspected to be part of the same pool of pollinators as sampled in the V.C. biotopes. 

When selecting reference areas, an knowledge about these areas are important in the matter of flora 

and already existing biodiversity, for them to be as comparative a reference area as possible 

Recommendations for further studies 

If establishing such new biotopes as V.C has done, to see the proper effect it would be 

recommendable to do an analysis on the biodiversity of the area beforehand. This could give a better 

indication on the development in biodiversity. When using pan traps, it would be preferable to use a 

variation of colors. Also when sampling, to see the whole picture and a possible development of the 

biodiversity, a sampling during the complete flight season and also over more than one year. A 

comparison between all V.C locations, and a corresponding reference location, could give a better 

indication, on which type of biotype to establish to enhance biodiversity the most, if only choosing 

one of the four types. 
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Conclusion 

The establishment of the four different types of biotopes in Universitetsparken, in the centre of 

Copenhagen, has changed the biodiversity in the park. It has increased the number of species and 

individuals in both bees and hoverflies. The increase in number of bee species was higher than of 

hoverflies, which could imply that Universitetsparken has a better environment for wild bees than for 

hoverflies. In this study we could not conclude which type of biotope is the most beneficial, but there 

is an indication that either grassland or meadow would benefit more than forest or beach. The effect 

of establishing four different types of biotope, with four different soil types and floral compositions 

gives the insects at greater variation of habitat, than establishing only one type of biotope would. This 

is possibly the reason for the 4.6 time increase in the number of individuals and 2.4 time increase in 

the number of species from the time of establishment. As well as the reason for the 50.9% of richness 

in individuals and 150% of richness in species, that a suburban reference location, with a similar 

habitat, would. However, there need to be conducted further studies, to be able to conclude the full 

effect of the Vild Campus biotopes in Universitetsparken. 
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