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Greeting

DR. PETER RAMSAUER, MDB

The Federal Minister of Transport,
Building and Urban Development

On the roofs of the city

“Anyone who really wants to know me has to look into
my garden, because my garden is my heart.” This
statement is ascribed to the Prussian landscape archi-
tect Prince von Puckler-Muskau, and | have no doubt
we all wish we could say the same. However, city dwel-
lers, for obvious reasons, are often unable to fulfil their
dream of having a garden of their own. Space that
can be used as a garden is scarce in cities. Neverthe-
less, city dwellers do not have to resign themselves to
the fact that enjoying the advantages of modern urban
living also means that they have to go without a green
garden.

A change of perspective will suffice to discover that
there is a large amount of unused space available for
people to enjoy the pleasures of a garden just outside
their front door, on the roofs of the city. Here, waiting
to be tapped, there is a huge potential for people to
experience nature at first hand in the midst of the ur-
ban life of large cities. Over the roofs of a city, private
green spaces with a panoramic view have a flair all
of their own for residents. Whichever type of space it
is — nature conservation areas with a wide diversity of
species, classic flower beds, children’s playgrounds,
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ponds or leisure and recreational gardens — imagina-
tion knows virtually no bounds when it comes to desi-
gning roof spaces.

This is impressively illustrated by the third congress of
the German Association of Roof Gardeners and the
International Green Roof Association. Their message
is clear. Vegetated roofs are an innovative part of a
sustainable Baukultur — a term used in Germany for
measures to improve the quality of the built environ-
ment. Practical experiences with roof-top gardens pro-
vide valuable enrichment of our urban planning.

The organizers of this year’s congress are building an
interesting bridge between the International Garden
Show and the International Building Exhibition, which
are also being held in Hamburg this year. | gladly
agreed to become patron of the congress to promo-
te nationwide linkage and to highlight the importance
of Green Roofs for more sustainable cities. | wish the
congress every success and hope its visitors make lots
of exciting discoveries.
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Greeting

Hamburg is a green city and it should remain so. Ham-
burg has, however, also set itself the goal of building
6,000 housing units a year. We cannot, of course, just
build these new housing units on green fields. It makes
sense to make use of the good inner city infrastructure
and to limit area use. Creating more green areas and
building more housing units is a seeming contradiction
in terms. Creative solutions and smart and sustainable
urban development are needed. We need to develop
new free space, which can also be on the city roofs
seeing as these areas are often totally neglected. Roofs
offer possibilities to create breezy and sunny gardens,
especially for private space or children’s play areas,
which can contribute greatly to the quality of life in the

city.

Apart from building more housing units, Hamburg
also has to deal with the consequences of climate
change. An increase in hot days can also be a problem
in Hamburg, as a city climate analysis which we com-
missioned when reworking the landscape programme,
confirmed. Increased rainfall is also a problem, as we
have already painfully experienced with, for example,
the flooding in several districts caused by heavy rain
in 2011. Hamburg does have many canals and rivers,
but simply channeling the rainwater into them would
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Greeting

JUTTA BLANKAU

Senator
Hamburg State Ministry for
Urban Development and Environment

not equate sustainable urban development, and buil-
ding new rain water pipes would be too expensive.

Green Roofs are an important component in initially
retaining the rain and then releasing it slowly. In order
to promote Green Roofs Hamburg introduced a storm-
water fee which is reduced by 50% when a Green Roof
is built.

Green Roofs also offer other advantages which must
not be forgotten, they improve the micro climate, in-
crease biodiversity — even beekeeping on the roofs of
the city seems to be a new trend, as does Urban Gar-
dening, which can also be done on the roofs.

As the challenges of modern and sustainable urban
development also need to be faced in other cities
we can learn from each other. That is why we are so
delighted that Hamburg is hosting the International
Green Roof Congress and we are looking forward to
seeing projects from other cities.

| wish all congress participants interesting discussions
and an interesting stay in Hamburg.
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Greeting

ROLAND APPL

President
International Green Roof Association (IGRA)
www.igra-world.com

Greeting

Ladies and Gentlemen,

It is my pleasure to greet you here at the third “Inter-
national Green Roof Congress”. This time we are not
in the south of Germany, but rather here in the Hanse-
atic City of Hamburg where the International Garden
Show (IGS) and the International Building Exhibition
(IBA) are also being held and which | hope that you, as
attendees, will also be able to enjoy.

| am also very happy that our Federal Minister of
Transport, Building and Urban Development, Dr. Peter
Ramsavuer, has agreed to be our patron for this three
day event, along with numerous other congress part-
ners.

Participants from more than 30 countries have been
able to accept our invitation to be here in the Empire
Riverside Hotel, at the pulse of Europe’s largest urban
development project, the “Harbour City Hamburg”,
to meet and exchange information with like minded
people and to take a whole range of new impulses for
future work back home with them.

The impulses will, | hope, prove to be very diverse. Be
a part of it when international architects and experts
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talk about sustainable urban Green Roof projects,
be brought up to date on the subject of Green Roof
research and take part in the interactive Green Roof
workshops on “Green Roof Practical Experience” and
“Green Roof Policies: Urban Planning and Stormwater
Management”. And last but not least, make use of all
the networking possibilities.

IGRA's goal is to make practical experience and new
international scientific and technical knowledge in the
field of Green Roofs available to a large audience of
experts. This congress is our platform to achieve our
goal. | hope too that the simultaneous interpreters will
help to prevent any possible language barriers.

It is my pleasure to thank everyone who has contribu-
ted to make this congress possible, both the organizers
and especially our sponsors and the Hanseatic City of
Hamburg.

| wish you a pleasant stay in the “green city on the
water”, as Hamburg is also known, that you gain a lot
from the congress and that we progress a little further
towards our goal of “Bringing Nature Back to Town".
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Greeting

Ladies and Gentlemen,

Green Roofs coming home - this slogan from the
world of football describes the 3rd International Green
Roof Congress in Hamburg in May 2013 very aptly.
The harbour metropolis already belonged to the Ger-
man Green Roof city “Premier League” in the 1980s.
New challenges in climate protection, adapting to cli-
mate change and urban living standards have put the
subject of Green Roofing back on the agenda. Ham-
burg is, with its urban development projects Harbour
City and Wilhelmsburg, the perfect place to present
the current status of roof and facade greening and to
discuss their integration in modern living concepts and
urban planning solutions. Even more so seeing as the
International Garden Show (IGS) and the International
Building Exhibition (IBA) are also taking place here.

Even if the German Green Roof market has already
reached a high level as far as techniques, standards
and installed square meters are concerned, the future
still offers enormous potential for development and
innovation. Increasing urban green areas within the
framework of climate change adapted urban planning
is one of its important drivers. As the availability of sur-
face areas at ground level is limited, installing green

International Green Roof Congress
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REIMER MEIER

President
German Roof Gardener Assocation (DDV)
www.dachgaertnerverband.de

areas on roofs can give urban planners new room for
manoeuvre. The positive effects of Green Roofs include,
amongst other things, the absorption of greenhouse
gases, reducing the urban-heat-island effect and ease
the pressure on the sewage system. Green Roofs, af the
same time, also support biodiversity and save energy.
If the dream of having your own garden on a rooftop
can be made real for city dwellers then a huge growth
potential can be exploited.

The German Roof Gardener Association has been in-
volved in intensive publicity about the advantages and
uses of Green Roofs for more than 25 years. With the
3rd International Green Roof Congress we want to
show architects, planners, local authorities, companies
and investors that roof areas as additional space should
be consistently included in planning in order to develop
increased living and environmental quality. We have
invited Green Roof experts from different professions
to Hamburg so that they can discuss their compelling
and creative concepts along the theme of “building
with nature” with an audience of international experts.
Congress participants can therefore expect to expe-
rience a transfer of knowledge at the highest level. |
wish the event every success as well as many new im-
pulses for Green Roofing for the future.
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I
Schedule

Tuesday, 14 May 2013 — Morning

08:00 - 09:00 Registration, Refreshment,
Exhibition
09:00 - 09:15 Welcoming Speech
09:15-10:30 Green Roofs — Quo Vadis Roland Appl: Green Roof Engineer; President of the
International Green Roof Association (IGRA), Germany
Green is the New Black Jakob Lange: Partner and Project Leader at BIG (Bjarke
Ingels Group), Denmark
10:30-11:15 Refreshments/Exhibition
11:15-13:00 Breathing Architecture Wong Mun Summ: Architect; Founding Director of WOHA,
Singapore
Urban Waterscapes — Rain- Prof. Herbert Dreiseitl: Landscape Architect; Atelier
water in Urban Planning Dreiseitl; Germany, Singapore, China, USA
Facade Greening — Con- Prof. Dr. Manfred Kéhler: Landscape Architect; University
struction and Vegetation of Applied Science Neubrandenburg, Germany
13:00 - 14:00 Lunch/Exhibition

Workshop 1 — Afternoon: "Green Roofs — Practical Experience"

14:00 - 15:10 Planning and Installation Per Malmos: Landscape Architect; Director P Malmos A/S,
of Green Roofs — Practical Denmark
Experiences with Residential
Housing and Public Parks
(Mountain Dwellings,
Rigsarkivet and Tivoli
Congress Center)
Construction Site Christian Gerstenkorn: Landscape Architect
Management of Green and Environmental Engineer; Director TWOWORKS, Germany
Roof Projects — Coordi-
nation of the Trades

15:10 - 15:30 Panel Discussion

15:30 - 16:00 Refreshments/Exhibition

16:00-17:10 The Green Roof Systems Ralf Walker: Horticultural Engineer, Division Manager
Project — Key Findings of Research and Development ZinCo GmbH, Germany

a 4 Year Industry-Acade-
mia Partnership (EU-Marie
Curie Project: ZinCo GmbH
Germany — University of

Sheffield UK)
Technological and Ecological Dr. Christoph Maria Ravesloot: University of Applied Science
Performance of Green Roofs Rotterdam, Netherlands
A Vision for Roof Greening Dieter Schenk: Managing Director; ZinCo GmbH, Germany
in the 21st Century

17:10-17:30 Panel Discussion

Workshop 2 — Afternoon: "Green Roof Policies: Urban Planning and Stormwater Management"

14:00 — 15:45 The German Green Roof Prof. Dr.-Ing. Wolfgang Dickhaut: HafenCity University
Policy Guideline — Content Hamburg, Germany
and Experiences
The International Green Amy Chomowicz: Ecoroof Manager; City of Portland USA and
Roof City Network — A New Wolfgang Ansel: Director; International Green Roof Association
Platform to promote Green (IGRA), Germany

Roof Policies

The Current Development of Green Roof Policies in:

Linz Edmund Maurer: Urban Planning Department;
Municipality of Linz, Austria
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Schedule

London Dusty Gedge: Founder of Living Roofs.org; Great Britain
Copenhagen Dorthe Remg: Parks and Nature Department; City

of Copenhagen, Denmark
Chicago Michael Berkshire: Department of Housing and

Economic Development; City of Chicago, USA

15:45-16:15 Refreshments/Exhibition

16:15-17:15 The Green Roof Strategy Dr. Hanna Bornholdt: Ministry of Urban Development and
of Hamburg Environment Hamburg (BSU), Germany
Integration and Valuation Elke Kruse: Landscape Architect, HafenCity University
of Green Roofs in Storm- Hamburg, Germany
water Management Plans
Decentralized Stormwater Alfred Diem: Technical Engineer, diembaker GbR,
Management in New Germany
Development Areas — a
Case Study from Stuttgart

17:15-17:30 Panel Discussion

19:30 — ca. 21:30

Get Together Harbour Tour Hamburg (Registration required)

15 May 2013 — Green Roofs and Urban Development

08:00 - 09:00 Registration, Refreshment,
Exhibition
09:00 - 10:30 Paradigm Change? A New Martin Haas: Architect; haascookzemmrich/STUDIO 2050;
Architecture for 2050 Chairman German Sustainable Building Council, Germany
Integrating Nature and Peter Busby: Architect; Perkins + Will, Founder Canada Green
Architecture: Toward Building Council, Canada, USA
Regenerative Design
Building with Nature Martin Haas, Peter Busby, Roland Appl, Wong Mun Summ,
— Panel Discussion Prof. Manfred Kéhler and Heiner Baumgarten (Director
International Garden Show, Hamburg)
10:30-11:15 Refreshments/Exhibition
11:15-13:00 Intelligent Cities — On the Way ~ Martin Oldeland: Member of the Executive Board;
Towards Sustainable, Efficient German Association of Environmental Management,
and Liveable Towns Germany
Contemporary Roof Gardens Wolfgang Ansel: Director; International Green Roof
— The Sky is the Limit Association (IGRA), Germany
Zuidpark Amsterdam — Mattijs van Dalen: Gardener; Van der Tol, Netherlands
Europe 's largest Rooftop Farm
13:00 - 14:00 Lunch/Exhibition
14:00 - 15:45 Green Roofs in Russia llya Mochalov: Secretary General International Federation
of Landscape Architects (IFLA), Principal llya Mochalov and
Partners, Russia
Hym to Nature — Podlasie Krystyna llmurzynska: Partner in Marek Budzynski Architekt
Opera Bialystok (Poland) company, Poland
International Building Exhibition ~ Gerti Theis: International Building Exhibition (IBA) Hamburg,
— Building the City Anew Germany
15:45 -16:15 Refreshments/Exhibition
16:15-17:15 City in a Garden — The Skyrise ~ Joelyn Oh: Manager Skyrise Greenery, National Parks Board,

Greenery Experience of
Singapore

Singapore

Sustainable Shopping Malls
with Green Roofs in Turkey —
Shopping in a Green Environment

Binnur Simsek: Corporate Communication and Assistant
Marketing Manager, Onduline Avrasya A.S., Turkey

What s next with Green Roofs
— Closing Session

International Green Roof Congress
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Moderation
LINDA VELAZQUEZ
Founder Greenroofs.com,
ASLA, GRP LEED AP
www.greenroofs.com
Moderator

Linda S. Velazquez is founder and publisher of Green-
roofs.com (1999), the international greenroof industry’s
resource portal. Linda writes and reports extensively
about greenroofs and holds a Bachelor’s of Landscape
Architecture from the University of Georgia (2000) with
honors. Linda is also principal of Sky Gardens Design
(2004), a greenroof design and consulting firm. She is
a member of the American Society of Landscape Ar-
chitects (ASLA), a LEED Accredited Professional (LEED
AP) with the U.S. Green Building Council, and a Green
Roof Professional (GRP) with Green Roofs for Healthy
Cities (GRHC). Greenroofs.com is the founder and co-
organizer of the Greenroofs & Walls of the World™
Virtual Summit 2013.

Greenroofs.com is an internet news media organi-
zation whose goal is to inform, promote and inspire
the earth friendly technology of organic greenroof
architecture through the free interchange of ideas,
projects, news, video, research, organization/govern-
ment updates, and marketing opportunities. Exclusives
include guest articles, contributing editor columns, the
Sky Gardens Blog, “This Month in Review” video, and
the WebTV series Sky Gardens ~ Greenroofs of the
World™. Greenroofs.com publishes The Greenroof
& Greenwall Projects Database currently with about

1,500 projects; the Greenroof Directory of Manufactu-
rers, Suppliers, Professional Services & Organizations;
the Greenroofs of the World™ Calendar series; and
greenroofs.tv, a video channel devoted to greenroofs
and greenwalls. Linda will be moderating the lecture
sessions.
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Green Roofs — Quo Vadis

Roland Appl is a Building Physics Engineer (FH) and
has been the technical director of a leading Green
Roof system provider for more than 25 years. Green
Roofing as we know it today is still very young. First
examples were developed in the 1920s when con-
crete and modern waterproofing materials made flat
roof use possible. Far ahead of his time, Le Corbusier
predicted as early as 1927 that roof gardens would
become “preferred locations in houses” and would
allow “towns to regain their entire built up areas” in his
“Five points towards a new architecture”.

It took another 60 years, however, before the Green
Roof idea actually took hold in central Europe. A Green
Roof pioneer of the 1980s and 90s was the artist and
architect Friedensreich Hundertwasser. He consistently
applied his idea “where everything is white in winter it
should be green in summer” to his buildings.

While he deposited some 900 tons of earth on the roof
of his first project, the Viennese Hundertwasserhaus,
more modern methods were used for his later designs.

Triggered by the start of the ecological movement in
Germany, “grass roof” eco-settlements literally sprung
up like mushrooms along with Hundertwasser’s

International Green Roof Congress
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ROLAND APPL

Green Roof Engineer
President of IGRA, Nurtingen
www.igra-world.com

“forested roofs”. The technical details and execution
of these buildings often left a lot to be desired, how-
ever, which quickly led to the development and estab-
lishment of technical standards. The Research Society
for Landscape Development and Landscaping (For-
schungsgesellschaft Landschaftsentwicklung Land-
schaftsbau, FLL) and the German Roof Gardener
Association (Deutscher Dachgértner Verband, DDV)
played a leading role in this.

It was soon evident that there is not just “one” form of
Green Roofing, but many different kinds. Apart from
the “grass roofs”, with their 15 cm layer thickness and
weight of over 200kg/m?, solutions for less sound
flat roofs which also required less care were sought.
Structures which are covered with soil and planted with
trees, like underground parking areas, need to be ta-
ken into account as do, of course, the wish to use roof
areas with variable slopes for functional planting. The
expressions “extensive Green Roofing” and “intensive
Green Roofing”, which were introduced to describe the
different requirements, have proven not quite distinc-
tive enough and often cause confusion internationally.

A further point of conflict is that Green Roofing does
not only need to take “roof waterproofing” needs into

13 - 15 May 2013 11



Lectures

consideration, but also, naturally, those of planting.
While roof waterproofing aims to make water flow off
the roof as quickly and easily as possible, planting and
urban ecological views want as much rain water as
possible to be retained on the roof for as long as pos-
sible. This is not necessarily outright at cross-purposes,
it just requires intelligent solutions so as not to damage
the roof.

Intelligent solutions are also needed in order to put the
ideas created by architects, which are now produced
with the aid of computer animations, into practice. Not
everything is possible, but examples from around the
world show creative solutions to bring nature back into
an urban setting thanks to, for example, a shopping
centre with a Green Roof rather than having to resort
to the former option of sealing a “green field” out-
side of town. “Nature” is not the only thing in demand
though.

Accessible and creative roof landscaping are what
people want. Retirement homes, pre-schools and
schools have discovered roofs as usable spaces where
rest, play and sport can be combined with green.
Urban Farming on rooftops is yet another trend worth

watching.

THAT'S WHY THE ROOFING MEMBRANE
RHEPANOL® HG IS DIFFERENT.

The Original makes the difference. The long-term tight synthetic
roofing membrane Rhepanol® hg for green roofs.

A green roof must be tight even when nature forms aggressive roots on it. The sealing
membrane Rhepanol hg made of polyisobutylene is resistant to root penetration
according to FLL Guideline. Furthermore it is tough, highly resistant to UV radiation,
keeps flexible at temperatures down to —60 °C and hailstorm proved.

SF DT

FLACHDACH*TECHNOLOGIE

Seal with the Original.

FDT FlachdachTechnologie GmbH & Co. KG | EisenbahnstraBe 6-8 | 68199 Mannheim | Tel +49-621-8504-0 | www.fdt.de
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Green is the New Black

Jakob Lange is a Partner at BIG and has collaborated
with Bjarke Ingels since 2003. As a Project Leader for
several prize and award winning projects, Jakob has
been instrumental in several of BIG's largest commis-
sions. BIG-Bjarke Ingels Group is a Copenhagen and
New York based group of architects, designers and thin-
kers operating within the fields of architecture, urba-
nism, research and development.

By designing programmatically and technically inno-
vative, yet cost-and resource-conscious buildings BIG
has become internationally known. BIG's recently com-
pleted projects include the Danish pavilion at the 2010
World Expo in Shanghai, The 8 House, which was re-
cently awarded to Scandinavia the best Green Roof
project (2010) and The Mountain (2008), which was
named the Best Housing project at the World Archi-
tecture Festival in Barcelona. Architecture evolved by
interweaving political, economic, functional, logistical,
cultural, structural, environmental and social interests,
and more unnamed and unpredictable interests. “Yes
is More” is a design philosophy that brings a positive
approach to the design of buildings and cities we in-
habit. It also represents a determination to the masses,
with all the humor and fun involved in the adventure
of architecture.

Lectures

JAKOB LANGE

Partner and Project Leader
BIG (Bjarke Ingels Group)
www.big.dk

Copyright Jens Lindhe
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Green Solutions

functional, aesthetic, ecological

We provide complete sophisticated

plant systems for urban areas. These
green instant-solutions contribute
significantly to environmental

protection and sustainability.

Helix Pflanzensysteme GmbH
Ludwigsburger Str. 82

D-70806 Kornwestheim
www.Helix-Pflanzensysteme.de
inffo@Helix-Pflanzensysteme.de
Phone +49 7154 8016-0
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PFLANZENSYSTEME

Hillside greening
Erosion protection
Screening Delineation
Sound Insulation
Living Wall

Green Roof



Breathing Architecture

Wong Mun Summ is the joint founding director of
WOHA, an internationally-acclaimed architectural
practice based in Singapore. WOHA's projects are lo-
cated throughout Asia, and range from private houses
to luxury resorts, apartment towers, mass-transit sta-
tions, and large-scale public buildings. Wong Mun
Summ formed WOHA as a partnership with Richard
Hassell in 1994. Since then, the partnership has won
a large number of local and international awards. A
travelling exhibition devoted exclusively to their works
opened at the Deutsches Architekturmuseum, Ger-
many, in December 2011, and two substantial mo-
nographs — WOHA: The Architecture of WOHA and
WOHA: Selected Projects Vol. 1 — have already been
published.

Lectures

WONG MUN SUMM

Architect
WOHA

www.woha.net

WOHA explore architectural strategies in response to
contemporary issues of urbanisation, density, sustaina-
bility and climate, with a particular focus on Asia and
the tropics. Working on diverse projects, WOHA's works
are linked by a desire to provide everyday delight to
the end user and to connect with the local community.
“Breathing Architecture” presents a wide range of built
and speculative projects — from a specialist pre-tertiary
arts institution to a 69-storey tower in the heart of Bang-
kok, to a visionary city of 5 Million on just 45 square
kilometres — all of which are linked by these themes.

Wl hf:I
1

Copyright WOHA
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PROF. HERBERT DREISEITL

Landscape Architect
Atelier Dreiseitl
www.dreiseitl.net

Urban Waterscapes — Rainwater in Urban Planning

Herbert Dreiseitl is a urban designer, landscape archi-
tect, water artist, interdisciplinary planner and Professor
in Praxis at National University of Singapore. A hallmark
of his work is the inspiring and innovative use of water
to solve urban environmental challenges, connecting
technology with aesthetics, encouraging people to
take care and ownership for places. He has realized
groundbreaking contemporary designs in the fields of
urban hydrology, water design, stormwater manage-
ment, planning, and landscape architecture.

Water is a beautiful resource for all life and for our
enjoyments especially in places where people live
and depend on good water. But the changing climate
it is also a frightening challenge in cities like Ham-
burg and it will be even more in the future especially
in the fast growing urban areas of Asia, India, Africa
and South America. With critical water shortage and
poor water quality management as an inherent back-
ground, wasting urban water resources is a luxury, in
truth, which few can afford. Water is substantially con-
nected with all questions around energy and food.
In fact in some areas it is the most critical factor for
topics like the carbon footprint. Concerning the water
systems there are more or less two approaches:

16 International Green Roof Congress

1| All the water infrastructure is constructed beneath
buildings and streets and is directly flowing from roofs
and other surfaces into drainage systems combined or
separated with sewage into rivers, lakes and oceans.
Without buffer this water generates extreme conditions
like flooding and drought and is not available any
more for usage. The citizens are mostly disconnected,
have little feelings and no awareness of the water
cycle’s complexity. This typology depends substantially
on energy consumption and has a high demand for
maintenance.

2| The other option is to integrate, store and recycle
water in the urban environment and to upgrade the
water quality so that it can be reused for the city s or-
ganism. These systems include Green Roofs, cleansing
biotopes, retention areas etc. They are environmentally
smart, energy efficient and socioculturally intelligent.
Such more dynamic and open systems are differen-
tiated, flexible, take part in the complex urban land-
scape and therefore need an integrative approach.
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There are numerous great examples but what is the
success factor? In this presentation we will explore
the challenges and opportunities to implement Green
Roofs more successfully in the bigger picture. This
might also be a more adequate answer for improving
the carbon footprint and for climate change adapta-
tion. Technology is important but not enough as an
answer.

Bringing water in the public realm needs multifunctio-
nal arrangements and provides a chance for public
consciousness within the local culture. Function and
aesthetics have to be synergizing factors. This would
need an integrated approach of urban design, en-
gineering and intelligent policy. Public awareness is
the best starting point for identification, responsibility,
beauty and care about our waters. This might lead to
more ecological waterscapes for cities of the future.

Ecological waterscapes are powerful narratives, facing
the challenges and providing hope. They might give
realistic and site responsive solutions for working towards
a better future in urban areas.

Lectures
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Wurzelschutzbahn PV S

Completely root resistant membrane
proofed by FLL

Building owner, architects and experts
request secure flat roofs for a long term,
which fulfill the requirements to the efficiency.

Green roofs are a useful balance for the
loss of nature. They are positive for human
being, nature, the climate and water balance.

Green roofs become more and more
importance. In the future economically
and ecologically product — and processing
qualities are to request and to create,
which entrance a higher life expectancy
of green flat roofs.

The precondition therefore is the quality
of the used membrane.

The .- u Wurzelsc
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gives alongside the tested root resistance
a maximum of safety for the waterproofing.
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PROF. DR. MANFRED KOHLER

Landscape Architect
University of Applied Science Neubrandenburg
President of WGIN

www.gruendach-mv.de

Facade Greening — Construction and Vegetation

Prof. Dr. Manfred Kéhler has been researching and
teaching about the greening of buildings for many
years and has published over 100 articles on the
topic. His research focuses on long term studies of
the environmental effects of roof, facade and interior
greening. As editor of the recently published German
handbook “The Greening of Buildings”, he has re-
searched the most current state of facade-greenery
(traditional systems and living walls).

The words Green Walls and Living Walls are on
everyone's lips these days. Prof. Manfred Kéhler has
been accompanying and supporting the development
of facade greening for 25 years now. His lecture will
focus on the main differences between ground based
and facade based greening systems and he will also
present the latest research results and technical proce-
dures from around the world.

Facade greening refers to all forms of vertical structure
planting. Transitions to roof greening are fluent and are
defined by the angle of inclination of the structure. Clim-
bing plants have proven effective for facade greening
for years. Technical challenges are minimal if suitable
trellises are available. Vertical Greenery systems are
largely “ground based systems”.

18 International Green Roof Congress

Facade based systems can be divided into the fol-
lowing four categories: gabions, small boxes, modules
and geotextile variants. Most facade bound systems
are built without using soil, along the lines of “hydro-
ponics”. The technical demands of these systems are
their permanent fixing, their continual water supply
and the even distribution of water throughout the sys-
tem. Regular access to the greening modules needs to
be provided.

Once the technical challenges have been overcome,
the systems provide new vegetation possibilities for the
facades, giving us an unusual and fascinating perspec-
tive for many types of plants.
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PER MALMOS

Landscape Architect
Director P Malmos A/S
www.pmalmos.dk

Planning and Installation of Green Roofs — Practical Experiences

with Residential Housing and Public Parks

Per Malmos has been working as a landscape architect
for 25 years in his family owned landscape construc-
tion company. For the last 15 years he has also been
focusing on the establishment and maintenance of
Green Roofs.

The Mountain Dwellings, @restad in Copenhagen
— Creating a symphony of colours throughout the
year on10 floors. The Project “Mountain Dwellings”,
awarded the “Housing Award 2008”, is an uncon-
ventional mixture of car park and terraced housing.
A major challenge was the 4-5 months installation
period from the bottom to the top with getting one
level finished before going on to the next one. lvy,
clematis and honeysuckle grow from the planters that
are installed beneath the teak wood panelling of the
parapets and are irrigated with stormwater.

The Danish State Archive on Kalvebod Brygge in
Copenhagen is an inner city development, where a
225 meter long public path for pedestrians and bikes
was created — about 10 meters above ground. The
project required detailed planning and hard work, as
the landscapers were unable to use their usual ma-
chines. All materials were loaded onto the roof using a
crane truck, and the 3,000 tons were distributed using
a motorised wheelbarrow and manual labour.

Schenherr Landskab designed the 7,500 sgm roof
garden. In addition to a system of paths, the park in-
cludes areas of grass and plants which are able to
survive periods of drought. The large area is divided
by a recreational area constructed in the form of an
uncovered pergola.

-
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The Tivolis Congress Center is another project in the
same area. The Green Roof was designed by the com-
pany SLA, covers approximately 8,000 sgm and in-
cludes Chinese granite tiles, a playground and flower
beds. It is an intensive public garden on top of the con-
gress hall and it had to be established in a very short
period of time: from 14th April to the 1st of October
2010! That meant that it was necessary to put the big
trees in in September before they lost their leaves. The
landscape construction company also had to manage
this at the same time as a lot of other construction
people were doing electrics, facades, windows etc,
and they could only use one place for craning!

Those three projects demonstrate that building Green
Roofs requires very good knowledge to manage both
the logistic challenges and the plant selection — during
the installation period and for the growth afterwards!

www.lorberg.com
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CHRISTIAN GERSTENKORN

Landscape Architect and Environmental Engineer
Director TWOWORKS
www.twoworks.eu

Construction Site Management of Green Roof Projects -

Coordination of the Trades

Even the simplest building construction requires close
cooperation between all partners involved. The same
applies to the creation of Green Roofs when the
Green Roof installation follows the roof construction
and waterproofing work. Lack of information flow,
uncertainties about examination criteria and missing
safety measures can create a risk of failure. When
contractors work hand in hand not only does it lead
to a smooth construction sequence and to keeping
of deadlines; but the separate awarding of contracts
also generally increases the quality of the work.

Christian Gerstenkorn will discuss the practical im-
plementation of specific trades coordination requi-
rements in his presentation. The sizeable new head-
quarters of the Hamburg Department for Urban
Development and the Environment offers a diversified
roof landscape, with planted underground parking
areas and both intensive and extensive planting on
the upper stories, which was a real planning and im-
plementation challenge for all sectors involved.
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RALF WALKER

Horticultural Engineer

Division Manager Research and Development
ZinCo GmbH

www.zinco-greenroof.com
www.green-roof-systems.co.uk

The Green Roof Systems Project — Key Findings of a 4 Year

Industry-Academia Partnership (EU-Marie Curie Project:
ZinCo GmbH Germany - University of Sheffield UK)

Ralf Walker leads the Division Research and Develop-
ment at ZinCo GmbH in Germany. One of his main
areas of activity in the past 4 years was the EU financed
project GREEN ROOF SYSTEMS.

An in-depth investigation of many aspects of Green
Roofs and their components was made possible thanks
to this 4-year-project. During the presentation a first
“translation” of the mainly scientific results into appli-
cable new Green Roof systems as well as new/improved
Green Roof components and plant lists will be given.
Topics discussed include:

1| Water-linked processes within a Green Roof

Work was undertaken in order to visualize and under-
stand the processes far better as well as being able to
quantify them. Experiments including evapotranspira-
tion, rainfall simulations/runoff and fluorescent tracers
were carried out.

2| Results of the largest Green Roof plant
screening so far — towards a more diverse
Green Roof vegetation

The experiment has been set up including a compari-
son between 2 climates (Stuttgart/Sheffield). 3 different
growing media depths were used (50, 100, 150 mm).
A first comparison between already well known and
potential new plants is now available and allows for an
increased biodiversity on Extensive to Semi-Intensive
Green Roofs.

3| More detailed characterisation of Green Roof
substrates: plant available water (pf-curves and
evaporative losses)

The growing media is a key for long lasting Green
Roofs. But does the “standard” Water Holding Capacity
really tell us enough? Within an in-depth investigation
on substrates, adapted and new methodologies have
been developed and applied, allowing a characteri-
sation of substrates regarding the availability of wa-
ter during a drying cycle (from fully saturated to the
permanent wilting point). Interesting differences have
been found and can now be introduced into practice.
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4| A generic rainfall-runoff model for Green Roof -'-’mfl"l': .
Modelling of runoff is a key aspect when planning .
urban drainage. So far available figures have quite U ——
often proven not to be enough. The runoff-coefficient
according to FLL has its limits and therefore a holistic
approach has been sought and applied. Our aim was
to find a solution for predicting the runoff response
depending on the antecedent dry weather period.
Outdoor test-rigs have been established and data
collected in the field have fed and still do into this
model. The developed model can predict the rainfall-/ _
runoff-response rather accurately and can now be
implemented.

e

5| New system for Green Roof irrigation o ._ g ﬁﬁ 4
As many roofs are limited concerning their load-bea- K |
ring capacity and can therefore (equipped with a mini-
malistic Green Roof) show only limited benefits, a solution
was sought in order to be able to establish a perfor-
ming Green Roof from extensive to intensive with a
minimum build-up-height as well as an efficient way
of irrigation.

6| New system for rainwater detention

In many climates, especially during winter months,
evapotranspiration on Green Roofs is quite low and
can’t easily recharge the required volume for storm
water attenuation. In many new developments all rain
water needs to be treated on site. This is why a new
technical solution, independent of season, was sought.
Test results show the great potential of this approach.

The scientific work presented was made possible by
the Marie Curie Industry-Academic Partnerships and
Pathways (IAPP) program. Call: FP7-PEOPLE-2007-3-
1-IAPP.

Realize Your Most Inspired Visions

Vectorworks is the perfect software solution for design professionals
in the AEC, landscape design & building industry.

Our intuitive and flexible products give designers the freedom to
model anything they can image.

Request a free trial version: www.computerworks.de/landschaft
: Vectorworks is a registered trade mark of Nemetschek Vectorworks, Inc.
“Natiohal:9/11 Memorial (© PWP tartseane Architdcturs, E_erkefey CA, Péter Walker) .
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DR. CHRISTOPH MARIA RAVESLOOT

University of Applied Science Rotterdam
www.university-rotterdam.eur.nl

Technical and Ecological Characteristics of Green Roofs

Dr. Christoph Maria Ravesloot is Professor at the Rot-
terdam University of Applied Science. He is the leader
of an extensive two year research project on uniform
measuring and calculation procedures for technical
specifications of extensive Green Roofs and their acce-
lerated phasing in to practice at the Institute of Sustai-
nable Solutions.

The absence of standardized assessment procedures
and methods of calculation for the technical and eco-
logical characteristics of Green Roofs is hindering the
development of the Green Roof market in the Nether-
lands. In order to remove these market barriers, the
Rotterdam University of Applied Science is carrying out
a two year research project where they are studying
Green Roof characteristics for rain water retention and
thermal effects (insulation and protection from summer
heat) on the building shells. As a first step the scope
of possible effects was determined based on exten-
sive literature studies published by various research
groups. These values were the basis for developing
calculation models which were subsequently tested on
different Green Roof structures and building types. Dr.
Ravesloot’s lecture will present the current status of the
research on water management and energy aspects
of Green Roofs from the derivable calculation models

and their possible implementation in urban planning.
A further aspect concerns combining technical and
ecological characteristics with municipal support pro-
grammes, for example within the framework of rain-
water fees.
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DIETER SCHENK

Managing Director
ZinCo GmbH

www.zinco-greenroof.com

A Vision for Roof Greening in the 21st Century

Green Roofing history spans several decades. lts first
hesitant attempts have now developed into a world-
wide industry.

Since its beginnings many million m?2 of roof areas
have been greened. The first ones were almost exclusi-
vely individual solutions, but today specialized systems
and products are produced in series and sold specifi-
cally for Green Roofing.

The ecological aspect — after the architectural aspect
— is the decisive factor. Comprehensive ecological
aspects have always been the guiding principle for
ZinCo when developing products and systems solu-
tions.

A classic example is the roof substrate Zincolit, a pure
recycled item. lts decentralized, or regional, production
means that there are no long journeys to the building
site. While it was mocked at first, this substrate has
now become an essential element for growth on roofs
thanks to its basic component of recycled clay files.
Where ever possible, ZinCo uses recycled materials in
its individual system components sold on the market.

Now ZinCo is taking it yet another step further: with the
first system made of renewable raw materials!
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This system uses protective mats, drainage elements
and filter sheets made exclusively from renewable raw
materials.

Combined with the substrate mentioned above, this
system sets new ecological standards. Of course, all
relevant parameters for the use of each product are
adhered to. The lasting functional reliability of the
system is absolutely guaranteed.
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Global Networking for Green Roofs

Green Roofs have become a very important component of sustainable urban development within the last 30 years. At
present, Green Roofs can be found in nearly all big cities around the world, benefiting the urban environment and their
inhabitants. In order to guarantee lasting function, Green Roofs are all based on the same principles: high quality
materials, professional planning and installation, state-of-the-art technology and acknowledged guidelines.
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IGRA s targets are: IGRA s services include:

* Worldwide promotion of the * Consultation
ecological Green Roof idea * Networking
¢ International knowledge transfer * Newsletters
in the field of Green Roofs Research Database
* Sensitisation of the population Conferences
and political decision makers Public relation material
¢ Stimulation of international standards
for Green Roof technology and
Green Roof policies
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International Green Roof Association (IGRA)

PO Box 2025 - 72610 Nuertingen - Germany /R f Association
Phone: +49 70 22 7191 980 - E-mail: info@igra-world.com ‘e‘_“dﬁond Green Roo

www.igra-world.com - www.greenroofworld.com w
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PROF. DR.-ING. WOLFGANG DICKHAUT

HafenCity University Hamburg
www.hcu-hamburg.de

The German Green Roof Policy Guideline — Content and

Experiences

Wolfgang Dickhaut is leading the congress’ work-
shop 2: “Green Roof Policies: Urban Planning and
Stormwater Management”. His key note speech pre-
sents the “German Green Roof Policy Guideline”, which
was published in 2011 in cooperation with the German
Roof Gardener Association. Impressions, experiences
and feedback on the effectiveness of the guidelines will
be discussed.

Furthermore, he will give a brief insight into work by
experts on the stormwater management effectiveness
of Green Roofing. A report on the current status of the
creation of a continual measuring device for storm-
water drainage of the Green Roof on the HafenCity
University will be given.
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AMY CHOMOWICZ

Ecoroof Manager
City of Portland USA
www.portlandonline.com

The Current Development of Green Roof Policies in Portland

Amy Chomowicz is currently the Ecoroof Program
Administrator for the City of Portland and has 30
years of experience working in energy conserva-
tion, watershed health, and sustainable stormwater
management. Amy Chomowicz works in the Water-
shed Services Group for the City of Portland, Bureau of
Environmental Services. As the Ecoroof Program Ad-
ministrator, Amy takes the lead on program and policy
development and implementation. Since joining the
City in 1994, she has played several roles related to
improving watershed health. Prior to her work on eco-
roofs, she managed a $10 million watershed revitali-
zation grant, and she was the Columbia Slough Sedi-
ment Program Manager. Amy has a masters in Urban
Planning from the University of Washington.

Policies form the foundation of a strong greenroof
program. Portland’s greenroof policies are based on
managing stormwater sustainably, improving overall
watershed health, and protecting human health.

Climate Change Policy
The Climate Action Plan establishes policies, objec-

tives, and actions needed to reduce carbon emissions
80 percent from 1990 levels by 2050. Achieving this
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goal requires rethinking the entire community and
Green Roofs play an important role in energy conser-
vation and reducing urban heat island effect.

Watershed Management Plan

The Portland Watershed Management Plan (PWMP)
establishes goals and obijectives for watershed health.
The driving policy behind the PWMP is implementation
of a watershed approach, which views stormwater as
a resource rather than a waste product. Using a water-
shed approach, Portland implements actions, such as
constructing greenroofs and green streets, to integrate
stormwater into the design of the urban environment.

Green Building Policy

Portland’s Green Building policy requires city facilities
to meet energy efficiency and environmental stan-
dards. The policy requires all new facilities and roof re-
placements to install greenroofs covering a minimum
70 % of the roof where practical. When a greenroof is
not practical, the roof will be covered entirely with high
reflectance roof material.
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Central City Plan District

The Central City Plan District has special zoning
guidelines that regulate land use and building and site
design in downtown Portland. The plan district’s zo-
ning provisions include a set of development bonuses
called floor area ratio (FAR) bonuses. When a deve-
loper constructs a greenroof on a new building, the
Floor Area Ratio Bonus will allow them to build addi-
tional floor area than would otherwise be allowed by
zoning codes.

Stormwater Management Policy

Stormwater Management Manual emphasizes the use
of vegetated facilities and requires new development
to manage stormwater as close to its source as possi-
ble. Greenroofs play an important role in Portland's
stormwater management strategy because they reduce
impervious area and manage stormwater on-site. On
constrained sites where there is little or no land availa-
ble for a ground-level stormwater facility, a greenroof
may be the only stormwater management option for
new development.

Green Roof Incentive

The Grey to Green Initiative provided $6 million in
funding to significantly expand Portland’s greenroof
program. Most of the funds are used for an incentive
of $5 per square foot (40 Euro per square meter) and
for education and outreach.

Prioritizing Greenroofs

Portland’s policies direct us to use resources in ways
that maximize benefits and return on investment.
Using GIS, we are identifying areas where greenroofs
will benefit the combined sewer system and improve
and protect watershed and human health.

Workshop 2

Dow
Building Solutions

Sustainably innovative insulation
with the European market leader

High-quality and sustainable thermal insulation
Up to 20 % better insulation performance

with XENERGY™

Improved A values

Easy and quick to install

Passive house certification

Thickness combinations of up to 400 mm in
the roof and wall and up to 300 mm below
load-bearing raft foundations

Member of the German Society for Sustainable
Construction DGNB (Deutsche Gesellschaft fiir
Nachhaltiges Bauen)

A

Find out more about the new approvals for multi-layer installations
in the perimeter and inverted roof area as well as below load-bearing
raft foundations, the new insulation material XENERGY™ SL, our
passive house experience and the recently improved A values at
www.dowbaustoffe.de, or call ,,Das blaue Telefon” 0180 23737*

—— ek

Perimeter Inverted roof

°™ Trademark of The Dow Chemical Company (,Dow") or associated companies
* 6 cents per call from a Deutsche Telekom landline, max. 42 cents per min. from
a mobile phone

Photograph: Dow Passive House Project, Wimbish, England, picture credits © Dow Deutschland Inc.
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EDMUND MAURER

Urban Planning Department
Municipality of Linz
www.linz.at

The Current Development of Green Roof Policies in Linz

The main focus of the lecture is the 4 cornerstones
of successful urban renewal policy, especially Green
Roofing in Linz. This had already begun in 1985 with
the requirement for greening measures, for example
roof planting, in the urban development plans for Linz
which were legally binding for builders and property
developers.

In 1989 the city of Linz began to give generous financial
support for the greening measures. This took away the
additional financial burden argument put forward by
property developers. Meanwhile Linz has approxi-
mately 500,000 m? of greened roof surfaces (about j
80 % of which are extensive). As recognition for this  Copyright City of Linz
performance the Verband fir Bauwerksbegrinung, the
Austrian organisation for Green Roofs, awarded Linz
1st prize as Austria’s leading Green Roof City in 2008.

The current main challenge is to maintain some of the
nearly 30 year old greened roofs while applying the
new ONORM L1131 for carrying out Green Roofing.
Today one can quite rightly say that Green Roofing in
Linz is firmly established and that there is no more dis-
cussion about their meaningfulness among architects
and property developers.
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DUSTY GEDGE

Founder of Living Roofs.org
President EFB
www.livingroofs.org

The Current Development of Green Roof Policies in London

Dusty Gedge is Director of livingroofs.org and Presi-
dent of the European Federation of Green Roof Asso-
ciations. Although his main interest is in biodiversity
and Green Roofs, his work evolved into covering all
aspects of Green Roofs — from policy to design, deve-
lopment of systems to helping write Codes of Practices
and training programmes for Green Roof installation.
He was instrumental in the development of the London
Green Roofs Policy and is also recognised in the UK as
one of the people who really help make Green Roofs
mainstream. He has also helped investigate and ad-
vice on detail research on Green Roofs in UK. Through
his consultancy he has designed some of the seminal
Green Roofs for biodiversity and has recently been
working on Green Infrastructure Audits of the Central
Activity Zone of London. He is also advising on policy
and master plans in a number of European Cities.

International Green Roof Congress

This presentation will give an overview of the transfor-
mation of London’s roofscapes over the last 15 years.
The first part of the presentation will focus on the Lon-
don Policy for new developments and how this has
an effect on the uptake of Green Roofs. The second
part of the presentation will deal directly with the re-
cent green infrastructure audits commissioned by the
London Government to assess when green infrastruc-
ture and Green Roofs could be installed in London at
ground level and at roof level. This will highlight the
huge potential for retrofitting in a large City like Lon-
don. The audit process could be replicated in any city
in the world. Retrofitting of Green Roofs will have an
important role in helping major urban areas to adapt
to climate change and therefore this work could lead
challenge perceptions of where Green Roofs can be
installed in Cities.
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DORTHE ROMG

Parks and Nature Department
City of Copenhagen
www.kk.dk

The Current Development of Green Roof Policies in Copenhagen

Dorthe Remea is a Biologist and manager of the cities
freshwater system and is involved in the city’s climate
adaptation work in general. She is behind the initia-
tive to Green Roofs Copenhagen and has in the last 5
years been in head of the project as part of the Public
Administration for the City of Copenhagen. A major
part of that work deals with bringing her knowledge
about Green Roofs technology and philosophy into
future modern sustainable and climate adapted city
developments, considerations and decisions. On be-
half of the city she received an award in 2009 for the
Green Roofs initiative in Copenhagen from IGRA.

In Copenhagen we started to focus on the Green
Roofs in 2008. It was the year we completed our wa-
stewater plan. In this plan the framework for wor-
king with local drainage of rainwater was described.
Since then Green Roofs in Copenhagen has evolved
in step with knowledge and learning from interna-
tional experience. The Green Roofs became a part of
Copenhagen's climate plan in 2009 and since then
a part of our strategy for biodiversity and climate
change adaptation plan. Our Green Roof policy from
2010 mandating Green Roofs became a part of the
Municipal plan 2011, a frame for setting requirements
for Green Roofs in new local plans. We also developed
a guideline for the environment in construction for the
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buildings owned by the Municipality. In that guideline
we mandate Green Roofs for the Municipality's own
constructions. We have since 2010 mandated Green
Roofs in most new local plans, providing approxima-
tely 200,000 square meters of Green Roofs in the co-
ming years, which is based on approved local plans
in 2010 and 2011, so even more will be expected over
the years.

Today we have many good showcases for Green Roofs
projects and development plans. One of these is the
green botanical corridor composed of three Green
Roofs on three different buildings lifted 10 meters above
the ground which are connected and accessible for the
public to walk and cycle though from one area in the
city to another in green surroundings away from the
heavy traffic.

A long side this project we started up a cooperation
project between public, private and science institutions
in Denmark. In this cooperation we have established
a working group with more than 20 participants from
consulting firms, Green Roofs suppliers, universities,
waste water utilities and municipalities where we gather
and share knowledge about Green Roofs with special
focus on stormwater management.
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MICHAEL BERKSHIRE

Department of Housing and Economic Development
City of Chicago
www.cityofchicago.org

The Current Development of Green Roof Policies in Chicago

Michael has a Masters Degree in Urban and Regio-
nal Planning and has been with the City of Chicago
for the past 10 years implementing public policy that
has resulted in over 350 Green Roofs totaling 5.5 mil-
lion square feet. In 2011, Michael received an Honor
Award in Analysis and Planning from The American
Society of Landscape Architects for the comprehensive
plan, "Adding Green to Urban Design: A City for Us
and Future Generations". He is a member of the Board
of Directors for the lllinois Chapter of the United States
Green Building Council (USGBC).

Michael will be presenting the combination of incen-
tives, policies and regulations that have been used du-
ring the last decade to encourage the construction of
Green Roofs in Chicago. He will also be providing the
results of a recent analysis that was completed to deter-
mine the number, square footage and relative health
of Green Roofs that exist in Chicago. This analysis was
based on satellite imagery from the Fall of 2010.
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DR. HANNA BORNHOLDT

Ministry of Urban Development
and Environment Hamburg (BSU)
www.hamburg.de

The Green Roof Strategy of Hamburg

The Green Roof strategy provides tools for Hamburg
to create more Green Roofs and to identify areas and
properties suitable for Green Roofing. Itis a component
of the package of measures for adapting to climate
change. The Free and Hanseatic City of Hamburg is a
growing city and is continuing to develop as a green
city. The planned sealing of the city centre will provide
more living space while the city has to face the effects
of climate change (including increased heavy rainfall
and increased risks of flooding). Densely constructed
zones encroach increasingly on free space for the popu-
lation. Green Roofs play a key role in this context: they
allow for rainfall retention and evaporation, they re-
duce pressure on the drainage systems and they re-
duce flood risks in Homburg. They have a positive in-
fluence on the city climate, they tap into as yet unused
and new free spaces and increase biodiversity in the
city. Creating Green Roofs on existing buildings con-
nects Green Roof strategy with building refurbishment
and therefore also with climate protection. The Green
Roof strategy provides a solution for sustainable area
development, joining Hamburg’s rooftop area re-
sources with the climate policy goals of climate change
adaption.
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ELKE KRUSE

Landscape Architect
HafenCity University Hamburg
www.hcu-hamburg.de

Integration and Valuation of Green Roofs in Stormwater

Management Plans

Elke Kruse will present research results in the field of
“Integrated Urban and Spatial Development” from the
“KLIMZUG-NORD" joint project. The aim of the pro-
ject is to highlight predicted climate change, possible
adaptation strategies and appropriate implementation
tools for adapting to climate change for the Hamburg
metropolitan region by the year 2050. As an example
she will present the model area “Wandse catchment
area” in the north east of Hamburg, which has been
worked on by an interdisciplinary research team from
various colleges and practice partners. Apart from
technical processing, she was responsible for the co-
ordination of the model area together with Thomas
Zimmermann of the HCU.

The model area represents different urban structures
which, because of their exemplary vulnerabilities to
climate change, are being examined to find solutions
for climate adapted development by the year 2050.
One unusual feature is the combination of urban and
open space concepts with impact studies on the urban
climate and water management taking different socio-
economic development scenarios into account. These
scenarios span the next 40 years for varying urban and
natural changes in the model area as well as various
adaption strategies for the impact of climate change.
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An important aspect of the interdisciplinary coopera-
tion was the focus on different types of urban struc-
tures. They present modules which, given their plan-
ning characteristics (size, building shape and layout
and allocation of constructed and open spaces), their
open space characteristics (ratio of unsealed ground,
vegetation and woody plants), infrastructure characte-
ristics (layout of transmission routes for water and waste
water) and their use are fairly homogenous.

Results show that especially inner city structures (town
and district centres and inner city residential and
mixed-use areas) are more susceptible to the effects
of climate change because of the high construction
density combined with the amount of sealed ground.
Industrial and small business areas are also affected.
These areas are also characterised by the mainly flat
or flat inclined roofs of the structures.

If one assume that by the year 2050 Hamburg's flat
roofs will be made into Green Roofs, the heat island
effect of further growth, densification and inner city de-
velopment can be reduced.
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What is more, the conversion of Green Roofs com-
bined with other decentralized measures to store or
drain rainwater on properties will relieve the burden
on drainage systems and reduce flood water run-offs
into the water system. Green Roofing is therefore an
important component of adaption to climate change,
not only where new buildings are concerned but also
specifically to make already built up areas qualify and
comply.

Further information on the model area can be found
in the final report “Urban development and climate
change adaptation: climate change effects, adaptation
concepts and implementation tools as shown in the
district Hamburg-Wandsbek”, which will be published
in the autumn of 2013 (see www.klimzug-nord.de).

Copyright Elke Kruse
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ALFRED DIEM

Technical Engineer
diembaker GbR

www.diembaker.de

Decentralized Stormwater Management in New Development

Areas — a Case Study from Stuttgart

Alfred Diem has over 20 years of experience in the
field of stormwater management. He operates and
manages development projects, stormwater treatment
and stormwater management projects, as well as
wastewater treatment plants in Germany and ab-
road. He is an independent co-owner of the enginee-
ring company diem.baker GbR in Stuttgart and active
member of the fbr group “rainwater harvesting”.

In the district Zuffenhausen, the City of Stuttgart is de-
veloping a new building site, “Hohlgrabendcker”, with
mainly single family dwellings in the form of single-de-
tached, semi-detached and row housing. In total, the
final construction of the area of 16.7 ha shall comprise
ca. 265 private homes and 9 apartment buildings in
a relatively dense development. Through the com-
bination of cisterns, infiliration pavement and Green
Roofs, significant costs could be diverted from rainwa-
ter management. Concurrently, Green Roofs provide
an important contribution to reducing the impact of
the building measures on ecosystem functions. With its
approach, the building site “Hohlgrabenécker” could
assume a pioneering task in the matter of ecological
stormwater management for new building sites in
Stuttgart. In doing so, the full effectiveness of Green
Roofs arises through integrated planning.

International Green Roof Congress

Minor modifications to substrate depth can suffice for
cost savings on the order of five-figures (Euro). That
Green Roofs also provide cost savings on heating and
air conditioning through their insulating and shading
effects, that they improve the urban climate, and that
they provide new habitats for plants and animals are
further important aspects which, in this case, are bonus.
A second case study will deal with the new sustainable
city quarter “Neckarpark” on the site of the former
train-freight terminal Bad Cannstatt.
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MARTIN HAAS

Architect

haascookzemmrich/STUDIO 2050

Chairman German Sustainable Building Council
www.haascookzemmrich.com

Paradigm Change? A New Architecture for 2050

As a partner in Behnisch Architekten, Martin Haas was
responsible for, amongst other things, the Unilever
Headquarters and the Marco Polo Tower in Hamburg,
the maritime museum Ozeaneum in Stralsund and
the "Norddeutsche Landesbank" in Hannover. Martin
Haas is also a founding and board member of the
German Sustainable Building Council (DGNB). In April
2012 Martin Haas founded his own firm haascook-
zemmrich/STUDIO2050 with projects in Germany and
abroad.

Hardly a construction project can be conceived today
without environmental aims being mentioned. Sustai-
nability is based almost solely on energy, the reduction
of which is quantitatively measurable. The possibili-
ties of sustainable architecture go much further than
the development of new forms of producing energy
or improved building materials. The social impact of
the sustainability debate gives us architects the chance
to redefine approaches to architecture, to designs and
to construction methods. The demands made of our
built environment, of our towns and cities, will change
dramatically over the coming years because of the
changing demands made by a networked and know-
ledgeable society. The way we develop and evaluate
architecture could also change. The time is right to

start to question many things. The debate about a re-
sponsible quality of life is, | believe, also an expres-
sion of societal change. How should a house look in
the future? Which design and construction processes
produce better results? Which parameters need to be
taken into consideration? How should we deal with
existing structures?
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PETER BUSBY

Architect; Perkins + Will
Founder Canada Green Building Council
www.perkinswill.com

Integrating Nature and Architecture: Toward Regenerative Design

Peter Busby is Managing Director of the San Fran-
cisco office of Perkins+Will. Since merging his Van-
couver-based firm with Perkins+Will in 2004, Peter
has been a driving force across the practice, leading
the Sustainable Design Initiative for the firm’s 24 of-
fices. As founder and former Chair of the Canada
Green Building Council, Peter initiated the develop-
ment of LEED in Canada. He has devoted much of
his time to his profession, to the community, the de-
velopment of public policy and the advancement
of sustainable education and practices. In recog-
nition of his professional and community contribu-
tions, Peter became a Fellow of the Royal Architectural
Institute of Canada in 1997 and in 2005 Peter was in-
vested as a member of the Governor General's Order
of Canada, the country's highest civilian award that
recognizes a lifetime of outstanding achievement, de-
dication to the community and service to the nation.
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In a custom lecture tailored to the Green Roof Con-
gress audience, Peter will speak on all aspects of na-
ture and architecture connectivity; from sustainable
design (daylight, natural ventilation, and natural mate-
rials) to current best practices in resource conservation,
material health, utilizing lower-impact wood structures,
and other strategies to reduce environmental harm.
Peter will also discuss the development of regenerative
design, an emerging focus for sustainable design that
examines the larger relationship between human foot-
print and natural systems.
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MARTIN OLDELAND

Member of the Executive Board
German Association of
Environmental Management
www.baumev.de

Intelligent Cities — On the Way Towards Sustainable, Efficient and

Liveable Towns

The practical Report “Intelligent Cities — Routes to a
sustainable, efficient and livable city” wants to support
mayors, local politicians, regional decision makers et
al. on their route to an intelligent city. The German
Association of Environmental Management (B.A.U.M.)
e. V. developed the result jointly with the co-initiator Ac-
centure and the other partners ECE, Hewlett-Packard,
Panasonic and NATURpur Institut (HSE) by means of
an infegrated approach.

A city is a living space to many people. Cities and re-
gions play a key role in the development of future living
spaces as well as the environment and climate. Cities
generate approximately 70 percent of the worldwide
CO, emissions and are the primary cause of air, water
and environmental pollution. At the same time, cities
are exposed to specific risks due to climate changes
which have negative effects on people’s health (e.g.
heat or cold related deaths). Adaptation and precaution
strategies are sought-after in such a case. An overall
view is a decisive factor on the route towards a sus-
tainable, efficient and livable city. Within the scope of
this report, we have considered numerous national
and international projects that have already been im-
plemented, best and good practice examples as well
as exemplary measures in the development of cities.
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From the large variety of topics related to an intelligent
city development, this report focuses on the following
four action areas (core areas):

* Intelligent energy concepts: Renewable energies,
energy efficiency, storage, requirements for power
grids and distribution structures, energy saving
measures and reduced consumption

* Intelligent mobility: Innovative, infrastructural and
logistical transport and traffic concepts

* Intelligent planning and governance: Intelligent
city administration and structural measures in the
redevelopment or new development of real estate,

streets or entire sections of city, safety

* Intelligent economy: Production, waste manage-
ment, consumption patterns, lifestyle

This report is special since apart from these action are-
as, the three cross-cutting issues are also included in it:

* ICT (Information and Communication Technologies)
* Civic participation

* Finance
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The consideration of practical examples has shown
that activities for developing an intelligent city — de-
pending on the focus and characteristics — are nor-
mally associated with these clusters. This results in an
integrative, comprehensive approach that often goes
beyond a technologically oriented consideration since
technology alone is not the solution. Although it offers
enormous potential, it also causes a lot of problems.
A holistic approach is therefore essential. As per our
basic understanding, an intelligent city is not only a su-
stainable, green or smart city, but more than that. Whi-
le these terms are textually restricted and often only
focus on topics like environment and climate, an intel-
ligent city also includes mobility, economy, resources,
land usage, consumption patterns and quality of life. It
also involves networking and interactions between ac-
tors, creative forces, competencies, existing solutions,
etc. The objective of this report is to present interesting
solution approaches and successfully implemented
examples with the help of the four core areas and the
three cross-cutting issues, to recommend actions and
ultimately simplify access to an “intelligent city”.

Green Roofs

We need new and innovative solutions for cities of the
future. Some of them are to be found just around the
corner. Citizens take over a sponsorship for a green
areaq, cities become “edible cities” and Green Roofing
captures roofs of different buildings. Green areas create
space for social interaction, offer room for recreation
and provide for a healthy urban climate. This newly
created “urban green space” offers the chance for a
new urban quality of life and became a substantial lo-
cation factor. Housing, living and working in a green
environment is often essential for businesses, citizens,
investors etc. Green Roofs are, if necessary not only
easy accessible but also provide for the preservation
of biodiversity and improved insulation in winter and
cooling in summer. In short, every newly greened roof
improves conditions for the urban environmental and
living space. Further information is available on our
website: www.intelligent-cities.net.
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WOLFGANG ANSEL

Director
International Green Roof Association (IGRA)
www.igra-world.com

Contemporary Roof Gardens — The Sky is the

Wolfgang Ansel is a biologist and the Director of the
International Green Roof Association (IGRA). He is co-
author of different Green Roof books. One of his main
areas of work is implementing Green Roof policies and
guidelines on an international level.

City living is popular. Having cultural, sporting and
medical institutions close at hand, short work com-
mutes and shopping on your doorstep have all led
to an inner city renaissance. Despite all these perks
though, many city dwellers still have one desire left un-
fulfilled — their own garden. Ground surface areas are
either sealed or the few properties with a usable gar-
den are so expensive as to be unaffordable. Does this
mean that people have to come to terms with the fact
that modern urban advantages rule out the possibility
of experiencing nature nearby? Are they really only left
with the choice of fleeing the city at the weekend to
be able to enjoy nature in the surrounding country-
side? Not at all. All we need is a change of perspective
to discover a huge potential area for private gardens
right outside, or in this case over, our own front doors
- on the roofs of the city.

Limit

The talk “Contemporary Roof Gardens — The Sky is
the limit” will present a richly illustrated compilation
of different roof garden examples and their possible
uses. Apart from classic private roof gardens, exa-
mples of gardens on company buildings, apartment
blocks, medical facilities and urban rooftop farming
will also be given. The projects presented will serve to
give an insight info constructional frameworks, the roof
garden owner’s motivation and desired garden use
and implementation of this by architects and garden
designers.
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The subject of embedding the roof gardens in the sur-
rounding scenery will be broached as will the unique
roof atmosphere be described.

The examples presented will provide a comprehensive
pool of ideas and design examples allowing construc-
tors, designers and installers to agree on principles and
basic themes of roof garden design and use. Parallel
to this, the constituent parts of a long term useful roof
garden will be presented. The relationship between
structural and planting bases and their repercussion
on the choice of vegetation plays a very big role.

A step by step presentation of the planning process
of a roof garden — from first consultations through
building design measures, choosing an appropriate
Green Roof system and plants through to care, wate-
ring and securing flaggings and terraces will be made.

Roof gardens do allow modern urban living and the
desire for private green retreats to be combined. The
English phrase “The sky is the limit” means that there
are no upper limits. What phrase can better describe
the possibilities we have with city roofs?

Lectures
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MATTUS VAN DALEN

Gardener
Van der Tol
www.vandertolbv.nl

Zuidpark Amsterdam — Europe “s largest Rooftop Farm

Mattijs van Dalen is customer manager at Van der Tol
Group in Amsterdam. He specialises in landscaping
urban cities and creating innovative rooftops.

Urban farming, i.e. urban agriculture, is the cultiva-
tion, processing and distribution of food in an urban
environment. Unlike other manifestations of urban agri-
culture the approach in the case of the Zuidpark roof-
top farm is mainly recreational, without an economic
profit background - the crops are produced and used
for the needs of the Zuidpark residents and served
in a common restaurant. Apart from the recreational
aspect, the project has some specific additional objec-
tives which should not be neglected.

First, the project will serve as a role model and en-
courage other building owners to create their own
urban faming projects and exchange experiences.
Another goal is to connect people: interested Zuidpark
residents can register for a gardener group. Sowing,
weeding and harvesting the roof garden together is
not only fun, but also creates a bond between people.
For those who are not addicted to garden work, the
rooftop offers picnic tables for breaktimes.
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Furthermore, various rooftop events take place in the
course of the year. So the rooftop farm is not only a
gardening place, but also a platform to exchange ideas,
create social networks and develop friendships.

The fully bonded waterproofing membrane and the
Green Roof System for the 3,000 m? rooftop farm were
provided by Mastum Roofing, ZinCo Benelux and Van
der Tol Gardeners. All companies are member of the
Dutch association “Leven op Daken” (winner of the
IGRA Green Roof Leadership Award 2011). In addition,
the investor decided to install a leak detection system by
the company PROGEO Monitoring GmbH.

The establishment of the vegetable garden was coordi-
nated by Beet & Boon, an Amsterdam based company
specializing in urban agriculture. This unique collabo-
ration created the platform for an intensive information
exchange where knowledge in the field of roof gardens
and urban agriculture has come together. For the plan-
ting areas a roof garden substrate was used that was
especially developed for urban agriculture. The mini-
mum substrate height of 30-40 cm enables the roof
gardeners to grow various herbs and vegetables. High-
er substrate layers which offer more opportunities for
plant production are also possible. But it is important to
note that the weight of the substrate layer must always
meet the load bearing capacity of the roof. And special
attention has to be paid to fall protection systems, like
guard rails or protective plant containers at the edge of
the roof in order to guarantee that the visitors of the roof
garden enjoy a safe and comfortable stay.
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ILYA MOCHALOV

Secretary General International Federation
of Landscape Architects (IFLA)

Principal llya Mochalov and Partners
www.iflaonline.org

Green Roofs in Russia

In his keynote speech llya Mochalov will address is-
sues of the urban growth of Russian cities (Moscow
and St. Petersburg) in recent years and the role of
landscape architects in this process. Green Roofs are
considered to be a popular subject in Russia, but are
they a reality here? llya Mochalov will show a few good
examples of different approaches of the developers,
clients, architects and landscape architects working to-
gether and what could be learned from that case stu-
dies. Two of the examples which will be shown are the
works from the office “llya Mochalov and Partners”.

The first project is an intensive Green Roof of the pri-
vate house in Zhukovka Estate. Like a living creature,
the house of unusual shape grows out of the ground on
a forest meadow. The fairytale tells us, that rising from
the ground, the house picks up the plants that have al-
ready been growing here for a long time. This project
is a result of successful collaboration between specia-
lists from different areas, which is a key to success of
any large-scale architectural and landscape ensemble.
The other key project is a Green Roof of an office buil-
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ding in Moscow. It did not assume the presence of a
landscaped roof at all, but the desire of the investor
— the landscape company — to have a demonstration
area to show the city's modern environmental technolo-
gies have been implemented in the form of extensive
Green Roof.

Let us find the answer to this difficult question — “Who
is the winner — client, the landscape architect or the
mother nature?”
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KRYSTYNA ILMURZYNSKA

Partner of Marek Budzynski Architekt company,
co-designer of the Podlasie Opera and of the
University Campus in Bialystok
www.mbarch.pl

Hymn to Nature — Podlasie Opera Bialystok (Poland)

The local planning guidelines located the Opera buil-
ding in the place of an existing music amphitheatre
from the 70s, between two parks founded by the late
Orthodox and Jewish cemeteries. The competition
guidelines defined the programme of the opera and
the flexibility of being able to use the stage and au-
dience area.

Concept: The transformation of the music amphithe-
atre into the Podlasie Opera, the raising of the pro-
file of the decaying, only periodically used space, and
of its sacralisation and mythologizing. The Opera
launches the relationship between nature and culture
over ideological opposites. The aim was to link the-
se opposites with architectural art and the art of for-
ming a garden of native vegetation together with the
art of regulating the formation of the city. The colon-
nade, the amphitheatre and the park on the roofs
create links between the holy sites of the ceme-
teries and Odeska street, which connects the exis-
ting downtown of Bialystok and a new downtown (Si-
enny market).

A natural park permeates the opera. The greenery on
the roofs and walls of the Opera House is the bond
between the two parks. The elements of the building
— the skylights, racks, paths, railings, sculptures and
water reservoirs — and the existing landscape elements
create a homogeneous park atmosphere connecting
the past with the future.

International Green Roof Congress = 13 - 15 May 2013 47



Lectures

Rainwater from about 2/3 of the roof flows to the water
reservoirs and can be used for watering the greenery.
Inside, the mood of this historical opera merges with its
contemporary multifunctional flexibility. The opening
of the 16 x 16.5 m stage, the roof over the audience
at the level of the roof over the stage and the acoustic
ceiling of variable shapes and height, along with the
entire set of equipment on stage provide the basis for
the variability of performances and audience size. The
foyer is an internal passage with art galleries and a
restaurant, which allows it to function as an all-day art
event space.
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GERTI THEIS

Project Coordinator
International Building Exhibition (IBA) Hamburg
www.iba-hamburg.de

International Building Exhibition IBA Hamburg — Building the City

Anew

Gerti Theis is project coordinator at the IBA Hamburg.
She is responsible for the future development of In-
ternational Building Exhibitions in Germany and local
artistic and creative structures.

In the heart of the city of Hamburg the IBA seeks
answers to the most urgent questions posed by con-
temporary urban planning. Wilhelmsburg, Europe’s
largest inhabited river island, Veddel and Harburg's
inland port are the venues for the IBA’s 60 or so
projects, due to be completed from 2013 onwards.
A stone’s throw from Hamburg’s inner city we give
fresh impetus to urban design; socially, technically and
culturally. We are building for and with local residents.
We are creating housing and constructing a new city
within the city. We are taking a stand for more edu-
cation and greater interpersonal communication, and
we are working on new ideas for protecting the climate
and the environment.

One City — Three Key Themes

Cosmopolis: How can we ensure that every resident
benefits from Hamburg's cultural diversity? By creating
“New Opportunities for the City”.

Metrozones: How can Hamburg find new uses for
Hamburg’s inner-city margins? By finding “New
Spaces for the City”.

Cities and Climate Change: How can Hamburg be-
come energy independent and protect the climate? By
demanding “New Energies for the City”.
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JOELYN OH

Manager Skyrise Greenery
National Parks Board
www.nparks.gov.sg

City in a Garden - The Skyrise Greenery Experience of Singapore

As a Skyrise Greenery manager with the National
Parks Board in Singapore, Joelyn encourages the im-
plementation of rooftop and vertical greenery through
outreach activities and providing technical assistance.
She manages the Skyrise Greenery Incentive Scheme,
which provides financial incentives to assist building
owners with the installation costs of skyrise greenery.
Her team also organises events, such as the Inter-
national Skyrise Greenery Conference and Skyrise
Greenery Awards, to recognise skyrise greening efforts
and facilitate knowledge-sharing.

City in a Garden - this is Singapore. The lush and
verdant green mantle that envelops much of the city
now is the result of a far-sighted vision of having a
clean and green city; this is backed by political will,
careful planning and painstaking efforts in nurturing
the garden. As we mark 2013 as 50 years of gree-
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ning Singapore, we have progressed to not only gree-
ning our streetscapes, creating parks and preserving
nature reserves, but also injecting green into our cold
concrete buildings. To Singapore, Skyrise Greenery
is an important strategy to optimise urban spaces for
greenery and recreation. The Skyrise Greenery initia-
tive of Singapore aims to promote the integration of
greenery with buildings and with the social fabric of
the nation. This presentation illustrates the policies,
programmes and initiatives that Singapore utilises to
encourage Skyrise Greenery in Singapore. Outstan-
ding local projects of the past, present and future will
also be highlighted.

13- 15 May 2013



Lectures

BINNUR SIMSEK

Corporate Communication &
Assistant Marketing Manager
Onduline Avrasya A.S.
www.onduline.com/tr/

Sustainable Shopping Malls with Green Roofs in Turkey
— Shopping in a Green Environment

Istanbul, the 13.9 million inhabitant megalopolis which
connects the European and Asian continents, has re-
ceived some new attractions. Although the city is not
short of markets and bazaars (e.g. the wonderful
“Grand Bazaar”), the shopping malls “Zorlu Center”,
“Kanyon” and “Meydan” are absolutely extraordinary.
What makes these projects a showcase for a new gene-
ration of shopping centres is the synergetic combina-
tion of ecology and economy. They follow the concept
of efficient multiple land-use, the creation of a natural
landscape, which provides a kind of green oasis in the
commercial properties integrating the roof areas and
the underground car parks.

The Metro Group Asset Management shopping centre
“Meydan” in the heart of the Umraniye district is host
to, for example, more than 50 shops, a number of res-
taurants and a movie theatre on 70.000 m2. At first
sight nothing to write home about. But what makes
the “Meydan” project a showcase for a new genera-
tion of shopping centres are the roof surfaces which
are covered with 30,000 m?2 of meadow vegetation.
The basic design of the roofs resembles a hilly land-
scape. Some parts of the Green Roof are accessible
and equipped with seating.

The special atmosphere of these modern urban parks
invites visitors to take a break from their shopping
frenzy and enjoy the relaxing atmosphere. By provi-
ding the investor and the environment with a yield in
an ecological and economical way, the Green Roofs
will soon pay for themselves.
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Panel Discussion

Roland Appl, Green Roof Engineer,
President of IGRA

Prof. Dr. Manfred Kéhler, Landscape Architect, University of Applied Science,
Neubrandenburg, President of WGIN

Peter Busby, Architect, Perkins + Will,
Founder Canada Green Building Council

Martin Haas, Architect, haascookzemmrich/STUDIO 2050,
Chairman German Sustainable Building Council

Wong Mun Summ, Architect,
WOHA

Heiner Baumgarten
Managing Director

International Garden
Show Hamburg (IGS)

Building with Nature — Panel Discussion

A special highlight of the congress programme is the
panel discussion “Building with Nature”. The partici-
pants can expect a very intensive knowledge transfer
and new ideas to make the roof a living space. The
panel includes sustainability experts like Martin Haas
(Chairman German Sustainable Building Council),
Peter Busby (Founder Canada Green Building Coun-
cil), Wong Mun Summ (architect, WOHA), Roland
Appl (Green Roof Engineer), Manfred Kéhler (Vertical
Greenery expert) and Heiner Baumgarten (Managing
Director International Garden Show Hamburg and
President of the Municipal Gardens and Parks Confe-
rence Germany).
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Hamburg as the showcase for Green Buildings

The global trend towards urbanization continues to accelerate. This raises fundamental questions about the living
quality of the urban population and the irreplaceable link to nature. How can a 21st-century metropolis continue to
grow in a sustainable and balanced way? And how can urban planning meet the challenges of climate protection
and climate change adaption? The answer to all these questions is located directly over our heads. Urban roofs are
offering a huge potential that could be activated for creative usage ideas. Whether it is an exclusive rooftop garden,
a public park, a rooftop farm, a stormwater management facility or a nature conservation area, there are almost no
limitations — true to the motto — the sky is the limit.

The 3rd International Green Roof Congress in Hamburg (13 — 15 May, www.greenroofworld.com) pro-
vides a platform for a cross profession information exchange in this field. Some of the world“s most innovative archi-
tects and sustainability experts will discuss the future of urban roofs with roof and facade greenery engineers, resear-
chers and urban planners. The lecture programme is complemented by two hands-on workshops and excursions to
Green Roof projects in the region of Hamburg.

In 2013 Hamburg also celebrates the International Garden Show which covers more than 100 hectares, and the
International Building Exhibition with its ground-breaking sustainable buildings, like the “Water”-, “Hybrid”- and “Smart
Material”-houses. Spectacular landscaping and innovative architecture connected by green roofs.



