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Green roofs  

WORDS Dick Clarke

Many green roofs don’t get past being a 
‘good idea’, but with some knowledge and 
planning you can follow through on your 
desire to green up high, writes Dick Clarke. 

GREEN ROOFS ARE PLACES WHERE 
nature can thrive in spaces we don’t usually 
use for any other purpose. And they are 
rightfully catching on around the world 
as more people recognise the benefits of 
bringing living greenery into what would 
otherwise be hard environments. But too 
few residential green roof projects get 
further than the drawing board, and often 
because of avoidable obstacles encountered 
in the design and planning process. 
 Before we get into the ‘hows’ of green 
roofs, it’s important to first consider the 
many good reasons to include one at home. 

WE NEED MORE URBAN GREENERY

Traditionally, increasing density has come 
at the expense of nature but this need 
not be the case. There is space to recreate 
natural systems between, on the sides 
of, and on top of our buildings. There 
can be many drivers for this, including 
government policy. 
 In Singapore, the government set a 
target of 50 per cent tree cover in what 
many people think of as a small island 
covered in high-rise. Their 2003 master 
plan A City in a Garden set the framework 
that is evident today, where the population 
has nearly doubled since the 1980s, yet the 
total green cover grew from 36 to 47 per 
cent. With over 90 per cent of Australians 
now living in towns and cities (and New 

Zealand isn’t far behind that percentage), 
we’re starting to think along these lines with 
the 202020 Vision that aims for 20 per cent 
more urban green space by the end of this 
decade.

Improved building performance
It is intensely interesting when buildings 
engage with plant life externally and 
internally. And green exteriors help to cool 
buildings too, so it’s an obvious strategy to 
wrap as much of the exterior as we can in 
suitable plant life. 
 This works by reducing the direct solar 
gain, by both the shading from foliage 
and the presence of the soil or planting 
medium. The shading provided by the 
foliage reduces the direct solar gain to the 
materials below, and it stands to reason 
that the more foliage, the greater the effect. 
So turf will have less of a shading effect 
than shrubs and trees. The extra insulation 
provided by soil or planting medium will 
also vary according to depth. Earth-covered 
houses, where the soil is a metre or more 
deep, are legend for their year-round 
stable temperatures, yet even a non-soil, 
lightweight planting medium will have a 
beneficial effect. 
 A recent report in the Environment 
Design Guide (environmentdesignguide.
com.au) showed shallow extensive green 
roofs could reduce heat transfer and 

provide a saving for cooling – up to 37 per 
cent annual heating and cooling energy 
saving in Perth and 10 per cent savings in 
Melbourne. The very act of transpiration 
and photosynthesis uses energy, which is 
coming from sunlight, so it stands to reason 
that a living green roof will absorb and 
use more solar energy than an otherwise 
identical fake one. 

Psychological & emotional benefits
Introducing greenery into our immediate 
surroundings has a hugely beneficial 
counter-effect, improving mental and 
physical health, raising workplace 
productivity, and leading to a better 
understanding of our place in the 
web of life. It is consistent with and 
complementary to biophilic design – 
where the very forms and features of the 
building are designed to mimic or respond 
to nature. Passive solar design is the most 
fundamental expression of biophilic design, 
and green roofs (and walls) fit hand in glove 
with it. Thankfully planners, architects and 
developers are getting in on it too. 

OVERCOMING OBSTACLES

Despite the benefits, there are any number 
of reasons why green roofs fail to happen, 
especially for residential buildings, even 
when a green roof is the most appropriate 
design solution.  a 

GETTING PAST FIRST BASE
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Completed last year, these award-winning 
townhouses in Angel Street, Newtown, 
NSW, were built by Steele Associates to 
incorporate native, low maintenance green 
roofs for thermal and acoustic insulation. 
Among other energy- and water-saving 
features, each house has extensive 
window shading, solar power, energy 
monitoring and 8000 litres of rainwater for 
irrigation, flushing and washing.
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Planning issues
Planners often advise against approving 
greenery on otherwise hard dry buildings. 
The reason is that in the past, poor 
technical design and lack of ongoing 
management have resulted in greenery 
dying, hanging limp and brown, and not 
having the desired effect at all. However, in 
my experience these cases are few, and the 
risk is now low thanks to a wider and deeper 
understanding of how to design for ease of 
maintenance, and the ready availability of 
on-demand irrigation systems.
 Even though green roofs contribute 
to the greening of urban spaces, most 
planning controls do not recognise them 
as ‘landscaped area’ unless there is natural 
soil of one metre depth or more. This means 
‘extensive’ green roofs with a thin layer of 
growing media (up to 200mm deep) are 
excluded despite providing a lot of benefits, 
and only some ‘intensive’ green roofs (soil 
over 200mm deep) are able to take full 
advantage of the planning rules; this is a 
reason why we do not see as much greenery 
as say in Singapore. 
 Things are changing (very) slowly. 
Greenstar is now awarding a point for a 
green roof and some local governments 
are starting to recognise the benefits of 
green roofs storing significant amounts of 
water, which reduces run-off entering sewer 
systems and waterways. 

Technical considerations
We now have lightweight planting media 
and integrated irrigation systems available 
virtually off the shelf, which means we no 
longer need to consider green roofs as part 
of ‘massive structures’. It is quite possible 
to have saturated roof mass loads of less 
than 120kg per square metre when mature, 
which lightweight structures can easily 
accommodate. The waterproofing and 
associated detailing is very straightforward, 
yet may be seen as an obstacle by builders 
and tradies, affecting cost.
 Lightweight planting media need 
constant irrigation, although at low 
rates. Providing the infrastructure for 
this is straightforward, but on some sites 

providing the necessary stored rainwater 
may not be and should be considered at the 
earliest concept design stage. The Growing 
Green Guide can be downloaded for free and 
can help you iron out any concerns.  

Costs
There is no doubt that green roofs cost 
more than a conventional tile or metal roof, 
and this is the most common reason green 
roof projects do not proceed. Incredibly, 
waterproofing issues are still the most 
common building fault and cause for 
consumer complaint in Australia, whether 
in bathrooms or balconies, and the last 
thing anyone would want is a planted roof 
failure. Therefore, most builders take the 
waterproofing seriously, but also see it as 
a major cost centre. Good planning and 
design can overcome these issues: a green 
roof arguably protects the waterproof 
membrane. And inexpensive leak detection 
systems are available to manage risks.
 The cost of the planting material 
and irrigation equipment must also be 
considered early on in the budgeting. 

Ongoing management
It’s a fact that commercial and and multi-
residential buildings are managed better 
than the average house, because they have 
a professional manager whose job it is to 
see that all systems are functioning and 
maintained. Single residential buildings 
generally rely on the owner or occupier, 
with ad hoc results. The fear of failure, or 
the worry about the time and cost involved 
in looking after a green roof, puts some 
people off. This is also part of the reason 
some planners are reluctant to support 
applications that contain small-scale 
green roofs. There are many gardeners and 
companies that offer great maintenance 
services, but with automated irrigation 
and appropriate soil and plant selections 
management problems can be averted (see 
Elke Haege’s article on page 85). 

Renovation difficulties
It is good to look for opportunities to green 
buildings any time anything is done to 

them. Although existing buildings can be 
structurally augmented to accommodate 
a green roof, we have seen several cases 
where an owner is keen to incorporate 
a green roof in their renovation, only 
to be thwarted by the limitations of the 
existing structure (even for extensive green 
roofs that can be relatively lightweight). 
Retaining the existing structure, and thus 
reducing cost and material consumption 
and waste is the main reason to renovate 
rather than rebuild. Therefore this may 
be an unavoidable obstacle and, while 
frustrating, we should remember that not 
everything is possible for every site! 

FUTURE IS GREEN

As we move towards medium and high 
density living, it is increasingly important 
to bring living nature with us. One of 
the best examples is in Milan, Italy. Two 
residential towers designed Stefano Boeri, 
which he calls a ‘vertical forest’, contain as 
many trees as one hectare of forest. There 
are a mixture of large and small trees, with 
5,000 shrubs and 11,000 floral plants, and 
the design team claim these will absorb 
dust in the air, helping to clean the city’s 
air. “This is a kind of biological architecture 
that refuses to adopt a strictly technological 
and mechanical approach to environmental 
sustainability,” says Boeri Studio. Central 
Park in Sydney is an Australian example of 
this kind of larger-scale living architecture. 
 Green roofs are what we need to see 
more of, along with green walls and planted 
balconies, and tree-lined boulevards. The 
future will be ‘green’ in all senses of the 
word, and no builder, developer, or planner, 
or government should try to convince you it 
should be any other way.  

Dick Clarke is principal of Envirotecture, a 
sustainable building design firm in Sydney.

http://www.abc.net.au/gardening/stories/s2321331.htm
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Gardening up high

WORDS Elke Haege

We’re learning more all the time about what plants can 
thrive, and survive, on rooftops. Elke Haege shares the latest 
research on your best soil and plant options for living roofs.

TO SURVIVE THE HARSH CONDITIONS 
of rooftop landscapes, certain plants have 
special adaptations, but it is also critical we 
provide plants with the right soil and water 
conditions. 
 Success or failure with a rooftop 
garden will most likely come down to your 
choice of soil and the availability of water. 
Evapotranspiration (water loss) of plants 
on windy, sunny rooftops can quickly dry 
plants out. Soil acts as a buffer and rooftop 
irrigation is essential. 

IRRIGATION

I recommend drip (under the surface) 

irrigation so that the water penetrates down 
into the soil and encourages deeper rooting 
by plants. As an aside: consider collecting 
rainwater that falls on other sections of 
your rooftop for irrigation – is there space 
on your rooftop for a water tank? [Bearing 
in mind the structural support needed for a 
full tank.]

SOIL VOLUME 

The right soil and soil depth will give 
you a successful landscape (more plant 
growth, healthier plants, less disease, less 
plant death, more resilience and tastier 
produce). This is because plant roots 

use soil to breathe air, take up water and 
anchor themselves. A larger volume of the 
soil provides the nutrients and minerals 
your plants can tap into which is vitally 
important on a harsh, windy rooftop. 

SOIL TYPE 

For rooftop soils you need to consider 
the topsoil as well as the subsoil (the 
next layer down). For topsoil, specify E1 
(rooftop ‘A’ Horizon) and for subsoil specify 
E2 (rooftop ‘B’ Horizon). Reputable soil 
supply companies will be able to supply 
you with these soil types. Make sure you 
ask for a certificate or letter stating that 

Image: Rhiannon Slatter



86

j

The green roof is fitted with a sensitive leak detection system to help avoid extensive excavation if a problem emerges. Green roof 
contractor Fytogreen was employed to lay the substrate, install the watering system and select and plant the grasses, groundcover and 
small shrubs that make up the rooftop park. This apartment retrofit project is featured in full on page 63. Images: Sonia Bednar
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what is going to be supplied to you meets 
these specifications. Check that the soil 
weight meets the parameters of your 
rooftop. Compliant E1 and E2 soil media are 
<2400kg/m3 (2.4kg/L) saturated density (for 
more detail on this, see Soils for Landscape 
Development, published by CSIRO).

SOIL DEPTH

A good rule of thumb for soil depth on 
rooftops is to have 300mm as the E1 (‘A’ 
Horizon) and 300mm minimum as the E2 
(‘B’ Horizon) for groundcovers and small 
shrubs. For screen planting, increase the 
‘B’ Horizon to 500mm. For small-medium 
tree planting, increase the ‘B’ Horizon to 
800mm to give 1.1 m total depth. 

TREE ANCHORS

Where taller trees or windy sites are 
involved, tree anchors may be necessary, it 
is however important not to penetrate the 
waterproofing layer when installing these. 

MULCH

Mulch helps prevent soil from drying out 
and provides nutrients as it slowly breaks 
down. One thing to consider is the amount 
of wind on your rooftop and if this will send 
lightweight mulch over the edge. If this is 
the case, consider larger diameter mulch, 
such as pine bark. Whichever mulch, make 
sure it complies with Australian Standard 
AS4454. 

FERTILISING

Given the potentially limited soil volume 
and the fact your plants don’t have natural 
ground from which to draw trace elements 
and other nutrients, fertilising is important. 
Slow release fertiliser with a supplementary 
liquid fertiliser in spring through to 
autumn will assist. I have a worm farm on 
my rooftop and am able to liquid fertilise 
regularly as well as use the castings and 
reduce my degradable waste. You may 
also need to top up the soil yearly due to 
slumping. 

SHADE PLANTS, TREES AND SCREEN 

PLANTS (SHEPHERDING)

Screen plants or larger plants can help 
protect and shade smaller plants, like a 
windbreak in a paddock. Consider: sacred 
bamboo, lilly pilly, grevillea, citrus trees, 
kunzea, banksia, dwarf magnolias and 
dwarf eucalypts. 
 Climbers on a pergola can also 
have a good screen/shade effect. 
Consider: wisteria, grape, flame vine and 
bougainvillea

BRINGING LIFE TO THE ROOFTOP

Birds will soon find your rooftop if you 
provide food and shelter (and water) for 
them. Most pollinator insects will likely 
find your rooftop, as long as the journey to 
get there isn’t too exposed or too high. As 
a rule of thumb, greater than five storeys 

(from what I have observed) means fewer 
pollinators. 

WINDY ROOFTOPS

When planting out a windy rooftop 
consider: groundcovers such as native 
fan flower, daisies, salvia, convolvulus, 
star jasmine, pelargonium, geranium 
and pigface; or low shrubs like rosemary, 
grevillea, coastal rosemary, large leaf jade, 
kangaroo paw, hakea, tea tree, lavender, 
bird of paradise. You can also select edibles 
including oregano, marjoram, flat leaf 
parsley, cherry tomatoes, thyme and sage. 

MORE INFO

Have a chat with your local nursery to 
find out what plants do well in your area. 
Experiment and have fun with your 
rooftop/balcony planting.  

Elke Haege is a landscape 
architect and consulting 
arborist, and co-author 
of Soils for Landscape 
Development: Selection, 
Specification and 

Verification, CSIRO Publishing. She’s been 
involved in a research project with Arup and 
Ecosystem Architecture where they have 
designed a working case study called VSU 
(Vertical Sustainable Urbanism). 




