
Conservation Science and Practice Series

Urban Biodiversity and Design

Edited by

Norbert Müller, Peter Werner & John G. Kelcey

A John Wiley & Sons, Inc., Publication


ayyappan
9781444318661.jpg





Urban Biodiversity and Design



Conservation Science and Practice Series
Published in association with the Zoological Society of London

Wiley-Blackwell and the Zoological Society of London are proud to present our new Conservation

Science and Practice volume series. Each book in the series reviews a key issue in conservation today.

We are particularly keen to publish books that address the multidisciplinary aspects of conservation,

looking at how biological scientists and ecologists are interacting with social scientists to effect

long-term, sustainable conservation measures.

Books in the series can be single or multi-authored and proposals should be sent to:

Ward Cooper, Senior Commissioning Editor, Wiley-Blackwell, John Wiley & Sons, 9600 Garsington

Road, Oxford OX4 2DQ, UK

Email: ward.cooper@wiley.com

Each book proposal will be assessed by independent academic referees, as well as our Series Editorial

Panel. Members of the Panel include:

Richard Cowling, Nelson Mandela Metropolitan, Port Elizabeth, South Africa

John Gittleman, Institute of Ecology, University of Georgia, USA

Andrew Knight, Nelson Mandela Metropolitan, Port Elizabeth, South Africa

Georgina Mace, Imperial College London, Silwood Park, UK

Daniel Pauly, University of British Columbia, Canada

Stuart Pimm, Duke University, USA

Hugh Possingham, University of Queensland, Australia

Peter Raven, Missouri Botanical Gardens, USA

Michael Samways, University of Stellenbosch, South Africa

Nigel Stork, University of Melbourne, Australia

Rosie Woodroffe, University of California, Davis, USA

Previously published

Wild Rangelands: Conserving Wildlife While Maintaining Livestock in Semi-Arid Ecosystems

Edited by Johan T. du Toit, Richard Kock and James C. Deutsch

ISBN: 978-1-4051-7785-6 Paperback; ISBN 9781405194884 Hardcover; 424 pages; January 2010

Reintroduction of Top-Order Predators

Edited by Matt W. Hayward and Michael J. Somers

ISBN: 978-1-4051-7680-4 Paperback; ISBN: 978-1-4051-9273-6 Hardcover; 480 pages; April 2009

Recreational Hunting, Conservation and Rural Livelihoods: Science and Practice

Edited by Barney Dickson, Jonathan Hutton and Bill Adams

ISBN: 978-1-4051-6785-7 Paperback; ISBN: 978-1-4051-9142-5 Hardcover; 384 pages; March 2009

Participatory Research in Conservation and Rural Livelihoods: Doing Science Together

Edited by Louise Fortmann

ISBN: 978-1-4051-7679-8 Paperback; 316 pages; October 2008

Bushmeat and Livelihoods: Wildlife Management and Poverty Reduction

Edited by Glyn Davies and David Brown

ISBN: 978-1-4051-6779-6 Paperback; 288 pages; December 2007

Managing and Designing Landscapes for Conservation: Moving from Perspectives to Principles

Edited by David Lindenmayer and Richard Hobbs

ISBN: 978-1-4051-5914-2 Paperback; 608 pages; December 2007



Conservation Science and Practice Series

Urban Biodiversity and Design

Edited by

Norbert Müller, Peter Werner & John G. Kelcey

A John Wiley & Sons, Inc., Publication



This edition first published 2010,  2010 by Blackwell Publishing Ltd

Blackwell Publishing was acquired by John Wiley & Sons in February 2007. Blackwell’s publishing
program has been merged with Wiley’s global Scientific, Technical and Medical business to form
Wiley-Blackwell.

Registered office: John Wiley & Sons Ltd, The Atrium, Southern Gate, Chichester, West Sussex,
PO19 8SQ, UK

Editorial offices: 9600 Garsington Road, Oxford, OX4 2DQ, UK
The Atrium, Southern Gate, Chichester, West Sussex, PO19 8SQ, UK
111 River Street, Hoboken, NJ 07030-5774, USA

For details of our global editorial offices, for customer services and for information about how to
apply for permission to reuse the copyright material in this book please see our website at
www.wiley.com/wiley-blackwell

The right of the author to be identified as the author of this work has been asserted in accordance
with the Copyright, Designs and Patents Act 1988.

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or
transmitted, in any form or by any means, electronic, mechanical, photocopying, recording or
otherwise, except as permitted by the UK Copyright, Designs and Patents Act 1988, without the
prior permission of the publisher.

Wiley also publishes its books in a variety of electronic formats. Some content that appears in
print may not be available in electronic books.

Designations used by companies to distinguish their products are often claimed as trademarks. All
brand names and product names used in this book are trade names, service marks, trademarks or
registered trademarks of their respective owners. The publisher is not associated with any product
or vendor mentioned in this book. This publication is designed to provide accurate and
authoritative information in regard to the subject matter covered. It is sold on the understanding
that the publisher is not engaged in rendering professional services. If professional advice or other
expert assistance is required, the services of a competent professional should be sought.

Library of Congress Cataloguing-in-Publication Data
Urban biodiversity and design / edited by Norbert Müller, Peter Werner & John G. Kelcey.

p. cm. – (Conservation science and practice series)
Includes bibliographical references and index.
ISBN 978-1-4443-3266-7 (hardcover : alk. paper) – ISBN 978-1-4443-3267-4 (pbk. : alk. paper)
1. Urban ecology (Biology) 2. Biodiversity. I. Müller, Norbert. II. Werner, Peter.

III. Kelcey, John G.
QH541.5.C6U63 2010
577.5′6 – dc22

2009041247

A catalogue record for this book is available from the British Library.

Set in 10.5 on 12.5 pt Minion by Laserwords Private Limited, Chennai, India
Printed and bound in Malaysia

1 2010

This book is based on the international conference ‘‘Urban Biodiversity and Design –
Implementing the Convention on Biological Diversity in towns and cities’’ from 21 to 24 May
2008 in Erfurt (Germany). The conference and the book were prepared within a research project
at the University of Applied Sciences Erfurt (conductor Norbert Müller) supported by the
German Federal Agency for Nature Conservation (advisor Torsten Wilke) with funds from the
German Federal Ministry for the Environment, Nature Conservation and Nuclear Safety
(Duration 2006-2009, FKZ 806 80 220).

www.wiley.com/wiley-blackwell


Contents

Contributors ix

Foreword xv

Preface xvii

Introduction 1

1 Urban Biodiversity and the Case for Implementing the Convention
on Biological Diversity in Towns and Cities 3

Norbert Müller and Peter Werner

Fundamentals of Urban Biodiversity 35

2 Biodiversity of Urban-Industrial Areas and its Evaluation – a
Critical Review 37
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Christine Joas Heideflächenverein Münchener Norden e. V., Bezirksstraße
27, 85716 Unterschleißheim, Germany. info@heideflaechenverein.de

Mahito Kamada Tokushima University, 2-1 Minami-Josanjima, Tokushima,
Japan. kamada@ce.tokushima-u.ac.jp

Friederike Kasten ZHAW Zurich University of Applied Sciences, Institute of
Natural Resource Sciences, Campus Grüental, P.O. Box, 8820 Wädenswil,
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Foreword

The majority of the world’s population lives in urban areas, which continue
to expand rapidly. Although covering only about 2% of the world’s surface,
cities have an enormous impact on biodiversity because they account for the
consumption of 75% of global natural resources and 80% of ‘greenhouse’ gas
emissions.

Urbanization has many implications for urban biodiversity; on the one
hand, the unique diversity and mosaic of habitat structures in cities supports a
wide variety of animal and plant species and makes a significant contribution
to the quality of life. For example, green spaces provide the only enjoyment
and appreciation of nature that most of the world’s population has access
to. On the other hand and paradoxically, urbanization is one of the major
threats to global biodiversity and environmental degradation, leading to the
replacement of natural structures and homogenization.

The ninth Conference of the Parties of the Convention on Biodiversity
(COP 9), which was held in Bonn in May 2008, acknowledged for the first
time since the signing of the Convention in 1992, that cities are important
contributors to global efforts to protect and enhance biodiversity. The decision
IX/28 – ‘Promoting the engagement of cities and local authorities in the
implementation of the Convention on Biodiversity’ – emerged from two
important events during COP 9, namely, the

1. meeting ‘Local Action for Biodiversity’ of 50 city mayors from 30 countries
in Bonn on 26 and 27 May 2008, where the representatives of over
l00 million people underlined the importance of urban biodiversity;

2. conference ‘Urban Biodiversity and Design – Implementing the Conven-
tion on Biodiversity in towns and cities’, in Erfurt from 21 to 24 May 2008,
which was attended by 400 scientists, planners and other practitioners from
50 countries. It was the first conference ever to discuss and consider the
current state of scientific knowledge and practices in relation to biodiversity
and the planning, design and management of the urban environment.



xvi Foreword

This book comprises the more important results from the 250 presentations
at the Erfurt Conference. Although there is an increasing body of knowledge
about urban ecology, it is substantially less than all other ecosystems, whilst the
application of scientific knowledge to practical urban design and rehabilitation
issues is very rare.

This book is the first to consider the state of current information and its
application to sustainable urban development in relation to the Convention
on Biodiversity. The book examines the biological, cultural and social aspects
of urban biodiversity and their interaction with the abiotic environment, par-
ticularly climate change and global warming. The chapters demonstrate how
a high-quality environment can be created in order to enhance biodiversity,
provide attractive areas of green space, contribute to the alleviation of poverty
and to improve public health.

We highly recommend this book to politicians and their officials and
all disciplines involved in research, planning, design and management of
the green urban environment, including biologists, ecologists, landscape
architects, planners, horticulturists and urban designers.

Dr. Ahmed Djoghlaf, Executive Secretary, Convention on Biological Diversity,
Montreal

Prof. Dr. Beate Jessel, President, Federal Agency for Nature Conservation
Germany, Bonn

Prof. Dr. Dr. h. c. Herbert Sukopp, Honorary President of the Competence
Network Urban Ecology, Berlin



Preface

Urban biodiversity is ‘the variety and richness of living organisms (including
genetic variation) and habitat diversity found in and on the edge of human
settlements’. This biodiversity ranges from the rural fringe to the urban core.
At the landscape and habitat level, it includes

● remnants of pristine natural landscapes (e.g. leftovers of primeval forests,
rock faces);

● (traditional) agricultural landscapes (e.g. meadows, areas of arable land);
● urban-industrial landscapes (e.g. city centres, residential areas, industrial

parks, railway areas, formal parks and gardens, brownfields).

Urban biodiversity is determined by the planning, design and management
of the built environment, which are, in turn, influenced by the economic,
social and cultural values and dynamics of the human population. With the
rapid growth of an increasingly urban world population, especially since the
mid-20th century, urbanization has become one of the main drivers of
the threat to global biodiversity. Sustainable urban development, including
the management and design of urban biodiversity, is therefore of crucial
importance to the future of global biodiversity.

In this context, several research programmes have been carried out recently
at the University of Applied Sciences, Erfurt, to examine how urban biodi-
versity is considered within the Convention on Biological Diversity (CBD).
Important were especially two seminal ‘events’:

1. A project carried out from 2003–2004 in which we compared how ‘Urban
Biodiversity’ is incorporated within the working programme of the CBD
and in the national reports of their contracting parties. The project
concluded that there was a major lack of appreciation of urban biodiversity
within both the Convention and the parties.

2. A conference ‘Biodiversity of urban areas – basics and examples of imple-
mentation of the Convention on Biological Diversity’ which was held in
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2004 in Jena (Germany), to discuss the current state of knowledge of urban
biodiversity in Germany.

These events resulted in the decision to organize an international conference
to examine and debate the issues on the world stage. This International
Conference ‘Urban Biodiversity and Design - Implementing the Convention
on Biodiversity in towns and cities’ was held from 21 to 24 May 2008 in Erfurt
(Germany) as the third CONTUREC conference (German COmpetence
Network URban Ecology). The conference had two main objectives:

1. Presenting and discussing the current state of knowledge and practice
concerning biological diversity in urban areas and sustainable urban design.

2. Bringing the importance of urban biodiversity to the attention of the
members of the Convention on Biological Diversity during the ninth
meeting of the Conference of the Parties (the biennial follow-up to the Rio
Convention) in Bonn from 19–30 May 2008.

The conference under the patronage of Ahmed Djoglaf (Executive Secretary
of the Convention on Biodiversity) and Herbert Sukopp (Honorary President
of CONTUREC) was unique in bringing together 400 scientists, planners and
other practitioners from 50 countries around the world. Within the five main
topics, 20 themed symposia were held comprising a total of 120 oral and
120 poster presentations. Additionally, four excursions were made to sites
where some of the best practices relating to urban biodiversity and sustainable
design could be inspected and the practical difficulties and solutions discussed.
The sites were: the historic city and Bastion Petersberg in the conference
city Erfurt; the UNESCO World Heritage ‘Park an der Ilm – Weimar’, the
UNESCO World Heritage ‘Warthburg Castel by Eisenach’ and the ‘Naturpark
Südgelände, Berlin’.

After much careful consideration and discussion by the delegates, the
conference concluded with a statement to the ‘Conference of the Parties 9’
in Bonn, namely – the ‘Erfurt Declaration’. In order to continue the dialogue
between scientists and the Convention on Biodiversity and in order to
prepare further meetings, the participants founded ‘URBIO’ – an International
Network for Education and Research in Urban Biodiversity and Design.

The overwhelming response to the conference demonstrates that it was an
opportune time to hold it and to produce a book that summarizes some of the
more important results.



Preface xix

In the introductory chapter, the current knowledge of the ecology of urban
ecosystems and their biodiversity is discussed, especially in terms of why
they are essential to realizing the objectives of the Convention on Biological
Diversity. The subsequent chapters are arranged in five related and overlapping
sections.

Section – Fundamentals of urban biodiversity – contains the keynote presen-
tations of each of the five main topics of the conference and a review of ‘urban
biodiversity’ literature.

Section – History and development of urban biodiversity – comprises five
chapters that describe the evolution and distinctiveness of flora, fauna and
vegetation in urban areas.

Section – Analysis and evaluation of biodiversity in cities – includes seven
chapters that consider the analysis and evaluation methods used in the
determination of urban biodiversity in terms of species and habitats.

Section – Social integration and education for biodiversity – has six chapters
dealing with the perception of biodiversity and the integration of urban
biodiversity in education.

Section – Conservation, restoration and design for biodiversity – contains
seven chapters that describe projects in which principles of improving biodi-
versity have been applied.

The Conclusions that end the book outline the challenges that face biodiver-
sity in urban areas, and advocate what needs to be done if urban biodiversity
in towns and cities is not only to be maintained but enhanced.
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Summary

Climate change, loss of biodiversity and the growth of an increasingly urban
world population are main challenges of this century. With two-thirds of a
considerably larger world population predicted to be living in urban areas by
2050, we argue that urban biodiversity, that means the biodiversity within
towns and cities, will play an important role by holding the global loss of
biodiversity. As a consequence, the Convention on Biological Diversity (CBD)
must promote the engagement of cities and local authorities in future.

In the first part of this chapter, the efforts of the CBD towards urban
biodiversity are analysed from their foundation in 1992 until now.

In the second part, the current knowledge of urban ecosystems and their
biodiversity is summed up and the importance of urban biodiversity for
global biodiversity is highlighted.
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In the third part, challenges for the future of urban biodiversity are presented.
These challenges were addressed to the partners of the CBD during the
International Conference ‘Urban biodiversity and design – implementing the
Convention on Biological Diversity in towns and cities’ held in Erfurt in
May 2008.

Keywords

biodiversity, cities, convention on biological diversity, design, urban ecosystems

Background – the world goes urban

The year 2007 was a historical turning point in the development of the world
population, for it was at that time that more than half of the world’s human
population had come to live in urban settlements. The prediction is that by
2050, more than two-thirds of a considerably larger world population will be
living in urban areas; see Figure 1.1.

Land-use changes represent the main factor in the loss of biodiversity on the
local, regional and global scales. Both agriculture and urbanization are quoted
as the primary driving forces that result in changes to the vegetation (and
therefore of plant and animal species). Some scientists consider urbanization
to be the sole cause of the threat to global biodiversity (Czech et al., 2000). That
is especially true if agriculture is not considered to be an independent sector but
as a supplier of food for the predominantly urban population. This is linked
to the question of whether, from a global viewpoint, cities should be described
and evaluated primarily in terms of the 2% of the world’s surface that they cover
or of the 75% of resources that they consume and the 80% of greenhouse gases
that they produce (CBD, 2007). These are relevant issues when considering
the ecological footprint of cities, which is likely to expand rapidly as the result
of the increasing number and income of the world’s human population.

In recent years, several scientists have discovered that increasing urbaniza-
tion results in a large proportion of existing plant species in urban areas being
replaced by a small number of widespread and aggressive species. This process
of a few winners and many losers is termed biotic homogenization (McKinney,
2006; Olden et al., 2006). In some regions of the world, most of the invasive
species are non-native, which were first introduced into cities where they got
established and naturalized, and spread. Thus, cities were the principal starting
points from where many of these aggressive species spread.
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Figure 1.1 Development of world population (based on data of UN; http://esa.
un.org/unup; last accessed 18 February 2008).

Another important issue that must be considered is that in the future,
most of the urban population growth will mainly occur in the fast-developing
countries in South America, Africa and Asia that have a very high biodiversity
(= global biodiversity ‘hot spots’; see Figure 1.2).

Consideration of these main challenges for life on earth indicates that
changes in the climate and biodiversity will drive the planning, design and

Figure 1.2 Hot spots of global biodiversity and the 10 largest urban agglomerations
in 2015 (map amended from Barthlott et al., 1999).
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management of existing and future urban development, or to sum up in the
words of the Executive Secretary of the Convention on Biological Diversity
(CBD) in Curitiba 2007 ‘The battle for life on earth will be won or lost
in urban areas’ (CBD, 2007). To include sustainability by the design of cities,
urban agglomerations and mega cities will be therefore a major task to solve
global environmental, economic and social problems (e.g. Töpfer, 2007).

Whilst cities pose major challenges for the protection of biodiversity, the
opportunities they offer have received little consideration in the global debate
about biodiversity, at least so far. In principle, there are two complementary
ways for cities to play their part in meeting the CBD target of stopping
biodiversity loss, namely

● the sustainable use of ecosystem goods and services for and within cities;
● the conservation of biodiversity within towns and cities and the sustainable

design of all urban areas to maximize their ability to support biodiversity.

This chapter will give an introduction to the second target which was also
the focus of the International Conference ‘Urban Biodiversity and Design –
Implementing the Convention on Biological Diversity in towns and cities’
held from 21 to 24 May 2008 in Erfurt, Germany.

Firstly, we will give a short summary in the so far unsuccessful efforts to
add the item ‘biodiversity and cities’ on the agenda of the Convention on
Biological Diversity.

Secondly, we will present an overview of the scientific view of urban
ecosystems and will highlight the importance of urban biodiversity for global
biodiversity.

Finally, the challenges and opportunities for the future of urban biodiversity
are summarized, as a recommendation of the above-mentioned conference.

History of urban biodiversity within the Convention
on Biological Diversity

The Conventions on Biological Diversity and Climate Change were concluded
in Rio de Janeiro on 5 June 1992 and has been ratified by 191 nations. They
are the most important international environmental conventions of the late
20th and early 21st centuries.
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The aims of the CBD are as follows (UN, 1992):

● The conservation of biological diversity; maintaining the earth’s life support
systems and future options for human development

● The sustainable use of its components, that means providing livelihoods to
people, without jeopardizing future options

● The fair and equitable sharing of the benefits arising from the use of genetic
resources

The impact of urbanization on biodiversity and other natural resources was
considered by the CBD in 1992 and has been discussed at the subsequent
nine ‘Conferences of the Parties’. Whilst cities pose major challenges to the
protection of biodiversity, the opportunities they offer have received little
consideration, at least until now. An exception was the sixth Conference of
the Parties (COP 6) in The Hague in 2002, when it was recommended that
part of the COP 9 should focus on the issue ‘Biodiversity of urban & suburban
areas’. However, during the seventh COP in Kuala Lumpur in 2004, the topic
was postponed indefinitely.

Cities are centres of economic, financial, social and political power, as well
as of culture and innovation. They are also the places where most people have
the most contact with nature. In this sense, cities are not only the problem but
also the solution to the global challenges such as the CBD target of stopping
biodiversity loss by 2010. A major step towards recognizing the potential
of cities for increasing biodiversity was made in Curitiba in March 2007,
when 34 mayors and many of their senior officials from cities across four
continents initiated a global partnership to promote ‘cities and biodiversity’
with the objective of encouraging local authorities to implement the CBD.
The ‘Curitiba Declaration’, adopted at the meeting reaffirmed the urgency
that is needed to achieve the CBD objectives in urban areas and to engage
local authorities for the ‘Battle of life on Earth.’ Particular emphasis was
placed on raising public awareness and educating future generations, as well
as on disseminating best practices and lessons learned through cooperation
between cities. In order to provide a forum for the exchange of knowledge
and experiences, the Declaration also recommended the establishment of a
‘clearing house’ mechanism within the Secretariat of the CBD. The participants
mandated a steering committee, comprising mayors from each of the four
continents to take the lead in engaging local authorities in the implementation
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of the CBD and to participate in the municipal pre-conference of the ninth
meeting of the COP that was held in May 2008 in Bonn (SCBD, 2007).

At the COP 9 in Bonn, Germany in May 2008, the parties discussed the role
of local authorities in the implementation of the CBD and for the first time,
adopted a decision on cities and biodiversity (Decision IX/28). This decision
encourages the 191 parties to the Convention to recognize the role of cities
in national strategies and plans, and invites the Parties to support and assist
cities in implementing the Convention at the local level. Indeed, one of the
greatest achievements of the ninth meeting of the COP is the recognition
that the implementation of the three objectives of the CBD requires the full
engagement of cities and local authorities. A plan of action on cities and
biodiversity will be submitted at the 10th meeting of the COP, to be held
in Japan, in October 2010, the International Year of Biodiversity. A Nagoya
summit on ‘Cities and Biodiversity’ will be convened during the meeting. This
important decision was based on two events that occurred during the ninth
COP meeting in 2008, namely

● the International Conference on ‘Urban Biodiversity & Design’ in Erfurt,
uniquely brought together almost 400 scientists and practitioners from
40 countries. Ecologists, planners, designers and managers discussed how
to implement the CBD in towns in cities. At the end of the conference,
they united in issuing the ‘Erfurt Declaration’ and promised to support the
CBD initiative through their network ‘URBIO’ and further meetings on the
subject (for example Urbio 2010, which will be held in Japan in 2010);

● the ‘Mayor’s Conference on Local Action for Biodiversity’ was held on
26–27 May 2008 in Bonn, where over 50 mayors and other senior local
government officials discussed strategies, activities and experiences relating
to ‘Biodiversity and the Urban Space’ and adopted the ‘Bonn Call for Action’.

Characteristics of urban ecosystems

Alterations to local climate, soil, water and biodiversity

An urban area can be defined by applying the following criteria (Sukopp &
Wittig, 1998; Pickett et al., 2001).

1. Human population larger than 20,000 and with a population density (in
the central area) greater than 500 persons/km2


