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Biodiversity Research: Urban Waterbodies 
From conservation science to practical conservation  

Water quality assessment 
The Water Framework Directive (WFD) demands good 
status of all waterbodies. To put the WFD into practice 
water quality assessment and, in case of insufficient 
results, corrective measures or restoration are required. 

Urban aquatic biodiversity 
Urban waterbodies are highly abundant and provide 
diverse aquatic habitats. Facing the ongoing loss and 
degradation of freshwater habitats they may offer a 
great chance for the conservation of threatened aquatic 
biodiversity. We are working on urban waterbodies in 
order to assess their potential for aquatic biodiversity 
conservation. 

Our current research focuses on understanding biodi-
versity patterns and the causal relationships with 
environmental determinants in urban surroundings. This 
knowledge is essential to develop sustainable manage-
ment implications for sucessful biodiversity conser-
vation. We work on dragonflies and other aquatic inver-
tebrates because they are established indicator 
organisms for habitat as well as water quality. 

Landscape scale 
Objectives: analysing abundance patterns of species in 
response to different land-use types and investigating 
the impact of large-scale urbanisation on dragonfly 
diversity (in prep.) 
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One third of 30 widespread dragonfly species showed highest abundance in areas with 
high proportion of urban land-use, for instance Anax imperator. Abundance of only few 
of the studied species significantly decreased with high levels of urbanisation.  

Biodiversity determinants 
The characteristics of urban ponds and streams strong-
ly impact their biodiversity potential. Urban waterbodies 
show a wide range from a fairly natural to a strongly 
modified appearence regarding bottom, water regime, 
vegetation, shoreline, and surrounding. 

Management and Restoration 
Based on these assessments we can develop manage-
ment suggestions to improve the ecological status of 
urban waterbodies. We use the field data for scientific 
analyses to deepen the knowledge on the success and 
sustainability of waterbody management (in prep.). With 
this knowleldge we offer consulting for local stake-
holders. 
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Monitoring 
In collaboration with the local company SE|BS we 
perform a regular monitoring of the water quality 
(„Gewässergüte“) as well as the structural quality 
(„Strukturgüte“) of urban streams in Braunschweig. 
Results are published in an annual report (e.g. 6,7). 

Diversity patterns 
Urbanisation affects biodiversity at different spatial 
scales, therefore we study diversity patterns of 
dragonflies at the scale of habitats (i.e. single ponds), 
cities and landscapes in Central Europe. 

Habitat scale 
Objectives: surveying dragonflies in urban environ-
ments (2-4), analysing α- and γ-diversity patterns and 
identifying determinants for dragonfly diversity (1). 

Urban ponds can host species-rich dragonfly assemblages, but α-diversity varies 
between pond types. High pond diversity increases γ-diversity. Some species are able 
to develop in strongly modified ponds or to be highly abundant in citypark ponds. 

City scale 
Objectives: learning how many species occur in cities, 
comparing regional species pools with the urban fauna 
and assessing the potential of cities to host regional 
diversity, including species of conservation concern (5) 

Monitoring of the structural quality of streams (according to “Strukturgütekartierung”) 
reveals where improvement of stream structure is necessary and which are the 
deficiencies. It is also a useful tool to evaluate the success of stream restoration. 
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We could identify major determinants for urban aquatic biodiversity, which is a natural 
shoreline in ponds and the flowing diversity in streams. High structural heterogeneity 
(e.g. of substrate or vegetation) usually leads to increased biodiversity. 

Distribution of Ophiogomphus cecilia and its occurrence in major cities, 
a species listed in the FFH Directive 

Studied major cities 
          presence  
          absence 
 
Distribution in Germany 
          before 1980 
          1980-1994 
          after 1994 
 

Libellula Supplement 14: 1-394

211KƉŚŝŽŐŽŵƉŚƵƐ�ĐĞĐŝůŝĂ

10

12

14

16

18

20

22

24

26

28

30

32

34

36

38

40

42

44

46

48

50

52

54

56

58

60

62

64

66

68

70

72

74

76

78

80

82

84

86

02 04 06 08 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56

Ophiogomphus cecilia
Anzahl der Datensätze: 6.063

Rasterfrequenz gesamt: 22,2 %

Rasterfrequenz für die Funde ab 1995: 18,9 %

1980 - 1994

ab 1995

vor 1980

 
 

  
 

outer box: Ecological Potential 
AD: General Degradation 
Sap.: Saprobic Index 
 
       high 
       good 
       moderate 
       poor 
       bad 
 

Ecological Potential of stream sites in the Schunter catchment (6) 

Structural quality of the Fuhsekanal before and after restoration (6,7) 

2014 2005 

natural 
near-natural 

moderately impaired 
considerably impaired 
strongly impaired 

far from nature 
non-natural 

Libellula Supplement 14: 1-394

211KƉŚŝŽŐŽŵƉŚƵƐ�ĐĞĐŝůŝĂ

10

12

14

16

18

20

22

24

26

28

30

32

34

36

38

40

42

44

46

48

50

52

54

56

58

60

62

64

66

68

70

72

74

76

78

80

82

84

86

02 04 06 08 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56

Ophiogomphus cecilia
Anzahl der Datensätze: 6.063

Rasterfrequenz gesamt: 22,2 %

Rasterfrequenz für die Funde ab 1995: 18,9 %

1980 - 1994

ab 1995

vor 1980

 

Cities have great potential for high dragonfly species richness, as almost all Central 
European species occured in cities. Where a species occurs in the hinterlands there is 
a great chance for it to occur also in the city, even for species of conservation concern. 

Sampling according to WFD (Perlodes) using aquatic macroinvertebrates allows for 
comparative assessment of water quality and reveals qualities as well as deficiencies 
of a stream site. 

Photo by T. Eggers, 2011 

Map from Müller et al. (2015) Libellula Suppl. 14, edited 
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