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BEAMN TASHRENTHELBRRRNEINGE, KFERMEERAAARAE. TEREA—M
B, BRAERRRITEHE, FERMAEELRFNRN. A, FEEMAAZ—TEY, HER—
G, BEEMREIM. BAMEZARMMAZL, MEXSEWNRIT. BRRITSOEN ZRE
x (EERFHEN) BFREFEENNS. ERFERMNES T UNMARELAS, PEHHNX
FESMEENEITZFRRAZITZEBRANENCHE. RHTELMIERAR, NRARBRIKT
ZEBRTNERIMIEEN . AREAELESTRELRNAB L, ARTMARREHRT —MAENE
#, TBR—ARLEREZEEIRITHISKAFM.

With the improving awareness of ecological environment and sustainable development, we
are more familiar with green roof. Green roof has unique significance itself, whatever it as a
concept, a technology or a design field. Nevertheless, green roof is more than a trend or a
style; it is an interchange with profession, technology and art, also an extensive fusion referring
to the professional fields as landscape design and architectural design.

Now, International New Landscape coordinates with authoritative professional organizations,
such as the Green Roofs for Healthy Cities and the International Green Roof Association, to
publish this book, aiming at deeply analyzing green roof on its categories, design essentials
and engineering technologies with concise texts and rich design cases, so as fo introduce the
designing theories and practical guidelines of green roof to readers. This book also provides
designers with a wise choice on ecologically sustainable development. It is a practical
handbook on popularizing the design of green roof.
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Regulations and Guidelines
for Green Roofs

Only a few countries have regulations and
guidelines which apply to Green Roofs. The oldest
regulations, which were published in the 1990's, are
the German Standard "Guidelines for the planning,
execution and upkeep of Green Roof sites",
and are from The Landscaping and Landscape
Development Research Society e.V. (FLL) in Bonn
(Germany). The Green Roof guidelines contain
the types of Green Roofs, the various vegetation
types, requirements for the building technique,
Green Roof procedures as well as upkeep and
maintenance for Green Roofs. The Green Roof
guidelines are available in English but the content
applies to the middle European climate region
and the common German Green Roof system
build-up.

Whether Green Roof guidelines exist or not,
the complementary country regulations and
guidelines must also be considered. These
guidelines can include: building technique (e.g.
load bearing capacity, wind uplift protection,
fire protection, temperature, noise protection,
etc); and the roof technique (waterproofing
material and installation, upstands, slope,
drainage, etc.). Consideration must also be
given to any existing regulations and guidelines
for garden and landscape architecture (e.q.
soil and plants, lawn, seed mixture, upkeep
and maintenance works, etc.). High buildings,
according to the particular country, require
various regulations regarding the security and
fall protection on roofs.

Regulations and Guidelines

009



‘ <
E30ER, ZERTMA ITHTUHSEABN—EE
EERD . AMIAEEKNRERIRNEmMS LNE K
SMEHEFHTZERITNMARTEE. 14, EHARHM
HAHTE, SMEEEN. X&HENETEEBELWT
, EEEETHENEAEFEETHER.
HEMEMH BTN AN FAEERNETFHFF IR 6
Emiﬁh1TMzﬂ%oﬁTﬁﬁm%m%ﬁﬁ,E%
FBEEN. FAISKUNMATZEEBMAPEEE N FX B
TEN. BREAsE. TRt T. BEZARN
BURIE AR ZIABANENFIIE
A TFFREERTNEBMBEARANERZSANME—FMESRE, &
AR ERIEHNEARTE K,

Intfroduction

Green Roofs have become a very important
component of sustainable urban development
within the last 30 years. Growing environmental
awareness and the striking economical and
ecological advantages are the driving forces for
this great success. At present, Green Roofs, sky
gardens and rooftop gardens can be found in
nearly all big cities around the world, benefiting
the urban environment and their inhabitants.
Finally, landscaped roofs provide many positive
effects for the life expectancy and the energy
balance of a building. In order to guarantee
lasting function, Extensive Green Roofs, Semi-
Intensive Greening and Intensive Green Roofs
are all based on the same principles: high quality
materials, professional planning and installation,
state of the art technology and acknowledged
guidelines.

An international exchange of ideas and
technologies within the Green Roof sector,
therefore, is not only desirable, but simply a
necessity with regard to efficient environmental
strategies.
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Benefits of

Green Roofs

Even today the opportunities of Green Roofs
are still underestimated. The "natural look"
is only one obvious credit within the broad
range of arguments for Green Roofs. Further
benefits of Green Roofs include the protection
of waterproofing, water retention, thermal
insulation, improvement of the climatic
environment as well as new natural habitats for
flora and fauna.

No other architectural style provides such a wide
range of positive effects for buildings, inhabitants,
and the environment. Thus, Green Roofs meet
one of the essential conditions of sustainable
development, the reconciliation between
economy and ecology.

It is very difficult to find positive arguments for
bare or gravelled roofs. Lower building costs for
"Non-Green Roofs" in comparison to a Green

04 | ERBMUEXNESEN

Roof, are weak arguments considering it is only
a short term calculation. Long term costs of
maintenance and repairs of 'naked roofs' are
much higher than that of Green Roofs. It has
to be considered that roofs belong to the most
strained parts of a building; if no precautions are
taken and product qualities lack, problems arise
quickly.

Private Benefits

Increased Roof Life

The life expectancy of a "naked" flat roof is only
15 to 25 years, even with professional installation.
This is due to the physical, chemical and
biological stress on the roof skin/ waterproofing
over the years. Temperature differences of
more than 100°C during the year and 60°C

over 24 hours are not unusual. UV-radiation
and high Ozone ratios accelerate the ageing
process of the waterproofing; which results in,
material fatigue, shrinking, crack formation, and
leakage. Green Roofs provide protection for the
waterproofing. The vegetation layer buffers the
temperature stress during summer and winter,




and temperature differences of, 35°C during
the year and 15°C over 24 hours are not usually

exceeded. In addition, the Green Roof creates a
protection layer for the waterproofing in case of
mechanical damage like hail, wind, vandalism,
and fireworks.

Reduced Noise Levels

Green Roofs reduce sound reflection by up to
3 dB and improve sound insulation by up to 8
dB. This is important for people who live near
airports, noisy discotheques, or industrial parks.
Additionally, electromagnetic waves from
transmitting stations can be effectively shielded
by the vegetation layer.

Thermal Insulation

Green Roofs can be regarded as additional
thermal insulation, thus, reducing the use of
primary energy. This is a well known economic
benefit; however, in former times it was not
possible to quantify this effect and integrate
Green Roofs into the building energy balance.
This gap was closed at the beginning of the
nineties when special Green Roof build-ups were

officially credited with thermal resistance values
(R-Values) by the German Institute for Construction
engineering. Depending on the original thermal
insulation, an amount of 1-2 L/m? of oil can be
saved with this additional thermal insulation.

Heat Shield

During the summer months Green Roofs reduce
indoor temperatures through transpiration.
According to tests from Drefahl (1995), the
microclimate of an apartment underneath a
Green Roof is comparable with one on the base
floor. The typical overheating of attic flats in
summer can be avoided with vegetated roofs;
therefore, decreasing the use of air conditioning
and energy consumption.

Use of Space

Green Roofs offer various possibilities for usage,
including: natural refuges for insects and plants,
recreational roof gardens, roof cafés, and
sporting areas. If the technical and construction
requirements of the building are met, there are
virtually no limits for landscape designs with
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perennials, small trees, terraces, or gardens. Due
to the utilization of the roof property, the building
owner can save costs from purchasing additional
land at ground level. A gorgeous view, fresh
air, and privacy are also included in the price.
Roof gardens increase the work environment
enormously and offer nearby recreational areas,
even in conurbations.

Public Benefits

Natural Habitat for Animals and Plants

The sealing of the landscape by human building
activities has several negative effects on the
ecosystem and the human habitat. This applies
in particular for urban areas, where a large
share of the total land area is sealed. Vegetated
Roofs can compensate for lost green areas.
As "step-stone habitats", they create lively and
vigorous places and connect isolated refuges
for flora and fauna within sterile city centres. Low
maintenance extensive Green Roofs especially
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promote biodiversity, as wild bees, butterflies,
and beetles find food and shelter there. Even rare
and protected species can be found on Green
Roofs. The natural cycle of plant growth, self-
seeding and stress-selection lends to ecological
systems with unique character.

Stormwater Retention

Green Roofs are very important instruments
in preventing local flooding. Depending on
the Green Roof system and the depth of the
growing medium, the immediate water run-off
can be reduced by 50-90%. Most of this water
returns directly into the natural water cycle by
transpiration/evaporation of the Green Roof.
The excess rainwater is filtered and drained off
with a temporal delay. This leads to reduced
stress on the sewer system during the year and
at peak flow periods. As a result less or smaller
dimensioned sewerage systems can be installed.
In combination with other forms of modern
rain water management (for example, storage
tanks or retaining trench-soaking hole-systems)
the rainwater can be entirely infilirated on



