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variable constructed ecosystems
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WHY VEGETATED ROOFS?

DYNAMIC ECOSYSTEMS

WILD URBAN ELEMENTS

In urban areas, plant communities growing
on roofs provide ecosystem services, such as
stormwater management, thermal insulation,
noise attenuation, carbon sink and
biodiversity, not to mention aesthetics and
greenness for citizens. Vegetated roofs are
nature-based solutions that may deliver
similar ecosystem functions that were lost
when original natural areas were replaced by
sealed surfaces like buildings and roads.

We found high temporal variability in the
structure and function of our experimental
vegetated roofs located around the Helsinki
Metropolitan Region. An obvious reason is
the extreme living environment with high
variation in temperature and moisture. Plant
and invertebrate communities, soil animal
(mainly nematodes) and microbial
abundances along with runoff quality vary
strongly over time. In order to understand the
ecology of these dynamic ecosystems, longterm, repeated measurements are needed.

Vegetated roof ecosystems are quite simple
compared to their natural counterparts and
are being controlled by humans, but high
temporal variability brings about complexity.
Thus, there is a “wild” element inherent to
constructed ecosystems like vegetated roofs
and this applies also to other human made
green features in cities. We argue that such
wildness should be accepted and taken into
consideration when designing urban green
infrastructure. Another important design
factor is multifunctionality to ensure the
provision of several ecosystem services.

Plant cover and community structure change dramatically with time resulting in a highly variable view of the same vegetated roof (210 m2), located in Hollola:
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Plant community succession strongly
depends on whether the roof was established by
using pre-grown vegetation mats or plug plants and
seeds. This also affects the survival of the original
planted species and the arrival and establishment of
spontaneous species, as was observed in an
experiment (40 m2) in Lahti during 5 years.
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Runoff from vegetated roofs may contain elevated
concentrations of nutrients, due to originally
nutrient-rich substrate, fertilisation of pre-grown
mats at production and/or the decomposition of
organic matter. Amending the substrate with
biochar reduced the leaching of phosphorus.

Although concentrations of nutrients were higher in
runoff from vegetated roofs than non-vegetated
roofs, these 10 cm thick vegetated roofs in Lahti have
retained 50-60% of rainfall annually.

Microbes in the rhizosphere can promote plant
growth and the survival of vegetation under harsh
roof conditions. Inoculation of fungi and bacteria led
to better plant growth. In a vegetated roof (1800 m2)
in Vantaa microbes rapidly increased in the
substrate, but after winter their abundance
decreased to <1% of that in previous year.
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FIFTH DIMENSION – GREEN ROOFS IN URBAN AREAS
The Fifth Dimension is an inter- and transdisciplinary research programme.
We study vegetated roofs from the perspectives of biodiversity, stormwater management and ecological, social and economical sustainability.

www.helsinki.fi/fifth-dimension

