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Biodiversity in urban blue space � increasing knowledge and
species richness
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Large-scale global urbanization has no doubt a negative
effect on biodiversity (McDonald et al., 2019). On the other
hand, with increasing urbanisation cities play important
roles in the conservation of global biodiversity and there is
great hope that negative effects can be partly alleviated
through the planning and management of so-called urban
green spaces (UGS) (Aronson et al., 2017; Farinha-Marques
et al., 2011). Traditionally, freshwater habitats were per-
ceived as part of the UGS (Aronson et al., 2017), but more
recently they are termed as Urban Blue Spaces (UBS), partly
in consideration of the specifically degraded situation of bio-
diversity in earth's freshwater ecosystems (Maasri et al.,
2022). UBS include all water features within the urban area
such as rivers, canals, lakes, reservoirs, wetlands, and ponds.
These have been studied under the aspect of negative effects
of urbanisation, e.g. on degradation of river structures, the
‘urban river syndrome‘ (Meybeck, 2003). On the other
hand, UBS may provide important habitats as well as an
important habitat network for many species including spe-
cies that are declining at a global scale. Their importance for
biodiversity has been shown in a growing number of studies
in the past years. For example, urban blue space has a biodi-
versity index similar to the rural areas (Hassall and Ander-
son, 2015; Hill et al., 2017). Moreover, urban landscape in
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central Europe hosts more species of dragonflies per grid
cell than agricultural landscape and almost as many as forest
landscape (Goertzen and Suhling, 2019). However, while
our knowledge on how to optimize biodiversity in the urban
blue space is increasing, there is growing room for improve-
ments. The goal of this Virtual Special Issue in Basic and
Applied Ecology is to provide increased knowledge on how
to optimize biodiversity in UBS.

The issue includes six articles, four original articles and
two literature reviews, presenting recent research on various
aspects of UBS and biodiversity. The urban areas considered
reach from smaller towns with some 10,000 or 100,000
occupants to large cities, including one of the most densely
populated megacities, Buenos Aires. All articles have in
common that the authors do not share the mostly negative
view on biodiversity development in cities. Three of the
articles indeed provide rather optimistic views on aquatic
macroinvertebrate species richness in UBS.

Deacon and Samways (2021) summarise current informa-
tion on the aquatic arthropod biodiversity patterns of UBS
in and around Cape Town, South Africa, including the
iconic Table Mountain. The region and particularly Table
Mountain are exceedingly rich in biodiversity, including
many localized endemic species, but today the mountain is
also more or less completely encircled by Cape Town, one
of the fastest-growing metropolitan areas globally. The
authors review the urban threats and conservation measures
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relating to aquatic arthropods of the Table Mountain and the
surrounding urban area. Despite all worrying observations,
the authors conclude that the impacts of urbanization can be
mitigated, and past damage can be repaired, through good
restoration practices.

The ongoing macroinvertebrate monitoring by Goertzen,
Schneider, Eggers and Suhling (2022) carries the promising
message of increasing biodiversity in urban streams, despite
all anticipated urbanisation effects. Over a period of 12 years
the authors monitored changes of macroinvertebrate biodi-
versity in running waters at 56 urban stream sites in
Braunschweig, Germany. Overall taxon richness was
increasing over the study period. Also > 50% of the sites
had significant positive trends becoming most eminent since
2014, while only 10% had negative trends. Most of the envi-
ronmental conditions having positive effects on taxon rich-
ness were improved by various programs set up by the local
environmental authorities. However, an extraordinary dry
period since 2018 revealed a decrease of species richness at
many sites, implying that climate change effects may undo
revitalisation efforts � or respectively require even more
efforts.

Another example how UBS may improve biodiversity are
garden ponds, which have high abundance and popularity
within the urban landscape, particularly in suburban areas.
Hill et al. (2021) quantified the contribution of garden ponds
to urban freshwater diversity in terms of taxonomic richness,
community composition and conservation value of aquatic
macroinvertebrates compared to non-urban ponds. Garden
ponds were found to support compositionally different mac-
roinvertebrate communities compared to non-urban ponds,
affected by variation in water depth and conductivity.
Although garden ponds currently support limited macroin-
vertebrate diversity and have lower conservation value com-
pared to non-urban ponds, they contribute to the regional
species pool and their potential to limit future urban biodi-
versity loss is significant. But, clear guidance is recom-
mended for pond-owners on how to best manage garden
ponds to support and sustain biodiversity. The authors con-
clude that more research is required to increase fundamental
understanding of urban pond ecology, and the development
of evidence-led garden pond management practices.

Lozano et al. (2022) present results of a governmental res-
toration program based on pond cleaning and native vegeta-
tion recovery at an artificial lake in Buenos Aires,
Argentina. They used odonates as indicators for success
because of their quick response to changes in environmental
quality. Their study recorded 81% of the regional species
diversity indicating that management practices such as the
increase of native vegetation on the banks (especially in
grassland areas), keeping a diverse floating vegetation and
the cleaning and removal of wastes from the water, promote
a significant and rapid increase in the levels of biodiversity.

Besides the question of how much biodiversity UBS may
host and how habitats may be managed it is of central impor-
tance how UBS are connected by corridors, so that
organisms may disperse between sites, i.e. reach those sites.
Hyseni, Heino, Bini, Bjelke and Johansson (2021) investi-
gated the relative roles of pond environmental properties,
spatial structure, and functional landscape connectivity on
differentiation of invertebrate metacommunities in urban
ponds in the city of Stockholm, Sweden. The authors charac-
terized functional connectivity as blue connectivity (distance
to water bodies) and green connectivity (land use). They
estimated functional connectivity by using electrical circuit
theory to identify dispersal corridors. This method has rarely
been applied before in a meta-community context in urban
areas. The authors conclude that blue-green functional con-
nectivity was the most important factor in explaining com-
munity differentiation, with the local environment
contributing comparatively little, and spatial structure the
least. The results suggest that to preserve biodiversity in
urban ponds, it is important to enhance functional connectiv-
ity, and that open green spaces could augment blue corridors
in maintaining functional connectivity in urban pond meta-
communities.

Another article in this issue reviews urban vegetation,
which is topic of numerous articles about UGS. However,
freshwater vegetation in UBS, i.e. particularly waterplants,
is often neglected. Stroud, Peacock and Hassall (2022) con-
sider both UGS and UBS in their review of vegetation-based
ecosystem service and disservice delivery in urban land-
scapes. The authors provide a systematic review of the liter-
ature (684 relevant studies) to characterise the current state
of research on ecosystem service provision by urban blue
and green space. The review showed that few studies had a
focus on aquatic systems such as blue space (11%) and the
majority were on terrestrial systems (89%). Trees were the
most frequently reported vegetation type (29%), while
aquatic vegetation was rarely considered (5%). Disservices
were reported in 16% of studies with the greatest single cate-
gory of a disservice being biogenic volatile organic com-
pounds and allergenic potential. The authors conclude that
there is a broad spectrum of research on urban vegetation
services, but that the literature is uneven with regard to
geography and ecosystem service, and it is recommended
that research should seek to examine the species-specific
responses to urbanisation and counter geographic dispar-
ities.

In summary, the articles in this special issue suggest UBS
might hold a decent aquatic biodiversity despite being urban.
Some studies also noted an improvement in biodiversity of
UBS after restoration efforts and less-invasive maintaining
have been applied. It is, however, important to note that to
accurately estimate the impact of restauration a relevant befor-
e�after control�intervention (BACI) framework is needed
(Wauchope et al. 2022). We note that this special issue does
not cover a complete survey of UBS research and is biased
towards Europe. Studies from Asia and Central Africa were
not included, but studies are available from these geographic
areas, see e.g. Zhang et al. (2016). But, we agree with Oertli
and Parris (2019) who state that we need more studies from
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continents which are under particularly intense urbanization
pressures (Africa, SouthAmerica,Asia).
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