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Definitions
● Green Infrastructure:

A strategically planned network
of high-quality natural and
semi-natural areas with other
environmental features which
is designed and managed to
deliver a wide range of
ecosystem services, in either
rural or urban settings.
● Green roof: A vegetative roof

system that hosts plants in a
growing medium installed over
a waterproof membrane, often
including an irrigation system
and drainage layer.
● Green wall: A wall (partially)

covered with greenery planted in
a layer of soil, water and/or
growing substrate – also known
as a living wall or vertical garden.
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Planting into a green roof at Joze Plecnik High School in
Ljubljana

Why are green roofs important?
While protecting us from the elements, the roofs over
our heads can be an otherwise wasted resource when
taking their traditional form, potentially having negative

‘Green roofs
can provide
resilience in urban
environments
and help to reduce
the (costly) impact
of flooding’

impacts such as increased stormwater run-off. Planting
our roofs offers an opportunity to adapt our buildings
to the effects of climate change and extreme weather
events, with green roofs serving multiple purposes,
including the absorption of rainwater, provision of
insulation for our homes, and habitat creation for wildlife,
as well as the further greening of our cities and towns.
Green walls share many of the benefits associated with
green roofs, including their capacity to reduce stormwater
run-off by storing rainwater for irrigation.1
As a key component of the wider green infrastructure
network, particularly in urban areas characterised by a
constrained land supply and competing land uses, green
roofs can be used to refurbish existing buildings or can
be included in new development to contribute to urban
flood management and water retention systems.
As there is an increasing likelihood of flooding events in
many of our cities, green roofs can provide resilience in
urban environments and help to reduce the (costly)
impact of flooding.

Types of green roof
The many different forms of green roof can be split in two
categories: intensive and extensive.2
Intensive green roofs have a deeper layer of soil
(20 centimetres or more) that can support trees and
shrubs, as well as grasses and perennials. The extensive
green roof, which has received more interest as it does
not require additional structural support, includes
lightweight layers of free-draining material that can
support low-growing and drought-tolerant vegetation.
Using a diverse set of vegetation to replicate specific
habitats, planted roofs can support a variety of flora and
fauna. Design, installation and maintenance are factors to
consider when selecting a type of green roof.3

General characteristics and benefits of types of green roof
Green roof type
Extensive

Semi-intensive

Intensive

Use

Ecological landscape Garden or ecological Garden, park, or
landscape
roof terrace

Type of
vegetation

Moss, herbs, and
grasses

Moss, herbs, and
grasses

Benefit

Water retention,
thermal, and
biodiversity

Water retention,
Water retention,
thermal, biodiversity, thermal, biodiversity,
and amenity
and amenity

Depth of
substrate

60-200 millimetres

120-250 millimetres

Weight

60-150 kilogrammes
per square metre

120-200 kilogrammes 180-500 kilogrammes
per square metre
per square metre

Cost

Low

Periodic

Lawn/perennials,
shrubs, and trees

150-400 millimetres

High

Source: ‘Types of green roofs’. Webpage. European Federation of Green Roof Associations.
https://efb-greenroof.eu/green-roof-basics/

Benefits of green roofs
Green roofs offer a wide range of benefits, as outlined below.

Benefits in addressing climate change

Flood risk reduction: Green roofs reduce peak flow
rates and rainwater run-off, as they store rainwater
in the plants and the substrate, with some research
findings4 indicating reductions in run-off volume of up
to 65.7%. The same research found that a 10% increase
in intensive green roof construction would increase
annual rainfall retention for Manchester city centre
by 2.3%, demonstrating the benefits of scaling-up
green roof construction and the possibility of saving
costs on drainage infrastructure.5 Rainfall retention
can even be achieved on sloped green roofs, although
different construction methods (at higher costs) are
required.6
● Countering the urban heat island effect: Given their
different thermal qualities in comparison with
conventional roofs, green roofs reflect more sunlight,
●

‘Green roofs reduce
peak flow rates
and rainwater
run-off, with some
research indicating
reductions in
run-off volume
of up to 65.7%’

Breevast

Green roof on top of the Breevast office in Zuidas, Amsterdam

while water evaporation from plants cools down the roof, reducing roof surface
temperatures by 50%.7
● Increased biodiversity: Green roofs can be designed to replicate various habitats to
support a range of species, particularly when used in combination with green walls
and other green infrastructure to create green corridors.8
● Improvements in air and water quality: A planted roof can contribute to the removal
of airborne particles and heavy metals from the local atmosphere, in turn improving
local water quality by retaining contaminants found in infiltrating water.9

Benefits for people

Increases in amenity space: Depending on the level of access to the rooftop, green
roofs can provide new green space for building occupants or the general public to
enjoy. For example, a strategy for greening the Amsterdam Zuidas business district
recognises the user and experience value of green roofs, in addition to their ability
to store stormwater.10
● Reductions in noise pollution: The organic material on the rooftop can reduce noise
transfer through the roof structure and increase acoustic insulation.11
● Supporting better health: By further greening the built environment, green roofs can
help to deliver mental health and wellbeing benefits, although future research on
the specific health benefits of green roofs is needed.12
●

Green roof of the New Town Hall building in Freiburg, Germany

Benefits for building(s)

Increases in roof lifespan: Green roofs have been found to slow down
the rate at which waterproof membranes wear out, and last up to
three times longer than conventional roofs.13
● Reductions in energy consumption: Green roofs provide additional
insulation that reduces air cooling requirements in summer and
heating requirements during the winter, and have been found to
reduce energy consumption by up to 9% in summer.14
●

Communities and green roofs
The greening of roofs offers additional benefits when opportunities are
created for the local community to participate in their construction and
upkeep. The roof terrace garden at Joze Plecnik High School in Ljubljana
demonstrates that the greening of roofs does not have to be a resourceintensive exercise, while providing students and staff with additional
opportunities for socialising and learning.15 Students themselves designed
and constructed the roof garden and are responsible for the maintenance of
the beds, which has become part of their education on ecology and biology.
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Thanks are due to Koen Rutten for writing this Factsheet.

About PERFECT
PERFECT (Planning for Environment and Resource eFficiency in European Cities and
Towns) is a five-year project, running from January 2017 to December 2021, funded by
Interreg Europe. It aims to demonstrate how the multiple uses of green infrastructure
can provide social, economic and environmental benefits. It will raise awareness of
this potential, influence the policy-making process, and encourage greater investment
in green infrastructure.
To find out more about PERFECT, visit http://www.interregeurope.eu/perfect/
Or contact: Jessica Fieth, Project Manager – PERFECT,
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