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Foreword

On behalf of the IALE Executive Committee and the Congress Organizer of the
IALE-China Chapter, we would like to welcome you all and invite you to participate in the
8th IALE World Congress in Beijing, China.

China is an ancient country with a rich cultural legacy. The beauty of China’s natural
areas and the diversity of its cultural landscapes have gained much attention from all over the
world. The harmonious multi-national development in this region of the world provides an
ideal background for studying the relationships between humanity and nature, and natural and
cultural landscapes. Over the past three decades, China has experienced a dramatic change in
economic development which has resulted in accelerating rates of landscape change and
inevitable conflicts between man and the environment. China now faces the challenge of
developing landscape ecology practices that will provide a basis for economic growth as well
as environmental security.

By organizing the IALE Congress, we wish to bring these issues to the attention of
international scientists and to establish a platform to start cooperative research projects in
China. We welcome all IALE members and interested individuals to participate in this
congress in Beijing with our full hospitality. We expect to provide a rich academic and social
experience that participants in past IALE World Congresses have always enjoyed.

As a contribution to a “Low Carbon Society”, and to lower the weight of the luggage you
take back home, we have saved the proceedings with all abstracts and symposium proposals
as PDFs on a USB stick, which is also intended as a souvenir.

Enjoy the presentations and may you have a rewarding stay in Beijing!
Bruce Jones and Bojie Fu

Chairs of the 8" TALE World Congress
Aug. 17" 2011
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Foreword to the 8" IALE World Congress in Beijing, 18-21 August 2011 on
Landscape Ecology for Sustainable Environment and Culture

Zev NAVEH
Faculty of Civil and Environmental Engineering, Technion, Israel Institute of Technology,
Haifa, Israel
E-mail: znave@tx.technion.ac.il

Dear Congress participants!

I accepted with pleasure the kind offer by my dear friend and collaborator, Professor Xiuhzen
Li, to address the participants of this IALE World Congress by a short foreword. As I will not
be able to attend personally this important event, it affords me the opportunity to share with
you my thoughts about the challenges of realizing the theme of this conference and thereby
transforming landscape ecology into the leading science for sustainable environment and
culture.

Introduction

Landscape ecology has emerged and developed in the industrialized countries of the West,
expanding after the foundation of IALE from Central Europe across the Atlantic Ocean to
North America and then also across the Pacific Ocean to Australia. However, since the
beginning of the last century and landscape ecology has further expanded into a truly global
science with strong roots in the rapidly developing countries of Asia and especially in China.
It 1s therefore very appropriate that the present 8™ International Congress will take place in
Beijing. This is a good opportunity to address the need for facing the great challenges facing
the rapidly developing countries in the global information society and to fuse the experience,
knowledge and insights gained by Western landscape ecologist with the changing outlooks
and needs of Asian landscape ecologists

I feel myself very privileged having been able to participate in this fusion of West and East
with the publication of the Chinese version of my 2007- Springer anthology (Naveh, 2007).
This was possible, thanks to the close cooperation with Professor Xiuzhen Li and the support
and encouragement by Professor Larry Bai-Lian Li, to whom we are both grateful (Naveh and
Li, 2010).

In our joint discussion of the severe problems facing China to create such a sustainable
environment and at the same time safeguarding the great cultural values of Chinese
landscapes, we stated that no other developing country in the world can serve a better
example of a society that has moved successfully with such a fast space from a
pre-industrial agrarian phase with two thirds of a poor and hungry population, to the
accelerating global information phase, becoming one of the leading economic nations in the
world with a dramatic rise in its life standard. This has been achieved in spite of its poor
natural resources, but with heavy costs for the quality of environment, and with great threats
to human health and the biological and cultural assets of its landscapes. Therefore China is
now approaching the critical "window decision" phase, at the crossroads between sustainable
and unsustainable development.

We pointed out that China has still the chance to prevent these threats by avoiding the fatal
mistakes made in highly developed industrial countries of the Western world. Chinese, as well



as other Asian people should not accept uncritically the strife of most Western people to
pursue only one-sided economic goals of quantitative and materialistic values, by which
development is regarded merely as economic growth, and not as overall qualitative
improvement and progress of human welfare. Instead, they have still the opportunity to
develop their own version of sustainable development. This version should be based on
authentic and indigenous natural and cultural values and traditions, which have been shaped
by the naturalism of Lao-tzu, the social discipline of Confucius, and the concern with personal
enlightenment of Buddha.

If these basic principles would be adopted, then sustainable development could lead to the
qualitative improvement of human life, dignity and equity and the concern for nature and both
its life supporting instrumental and life enriching intrinsic values. This could be realized if
these eastern cultural values would be modernized but not westernized by their careful,
step- by-step transformation into well-adapted, comprehensive, planning and land use
strategies ensuring lasting synergistic (mutually reinforcing) benefits for the people,
their economy, culture and their rural and urban landscapes.

The need for a breakthrough towards a sustainability revolution of our global Total
Human Ecosystem

In this conference we have to realize that we are dealing not only with the need for a
sustainable environment, but with a sustainable world of our Total Human Ecosystem, by
which we humans, together with all other organisms are integrated with our total environment
into an irreducible whole. Our global Total Human Ecosystem is undergoing presently, what
the world renowned systems scientist, philosopher and planner Ervin Laszlo (2006; 2008) has
called: A World Macroshift transformation. This is a chaotic process, driven by economic,
sociological, and ecological unsustainability, and therefore leading sooner or later to a global
breakdown. Human society has left little time for the choice of navigating this transition from
the threatening breakdown to a breakthrough towards a sustainable world. Such a
breakthrough is a "chaos point", during which any input or influence on the system, however
small, can replace existing trends by new trends and processes. This can be achieved only by
a complete change in ways of thinking and doing things, in effect, an all embracing
sustainability revolution. It demands a shift from the age of fossil energy emphasis to a solar
age, and a shift from the depletion of natural resources to their more efficient and wiser
sustainable use. This requires recycling through-flows of material and energy and reduction of
their adverse impacts on human and landscape health. It must be coupled with more
sustainable lifestyles and consumption patterns, caring for nature and even investing in nature.
As one of the central challenge facing humanity, this can be achieved only by a true
synthesis between nature, human society and its culture, in which full use will be made
both of natural and human scientific and technological potentials for their mutual benefit. But
such a synthesis cannot be ensured and enhanced merely by piecemeal, ecological,
technological, political, and economical means. It requires a far-reaching shift in our
worldview, including the spheres of scientific, cultural, spiritual and ethical values.

The role of transdisciplinary landscape science in advancing the sustainability
revolution

As outlined in more detail, both in the Springer anthology (Naveh, 2007) and its Chinese
version (Naveh and Li, 2010), there is no other science, like a holistic and transdisciplinary
landscape science, dealing with land use planning, management, conservation and restoration,



that is better equipped with theoretical and practical tools to contribute to these aims.

In such a transdisciplinary landscape science we have to respond, together with all those
academicians, professionals, and practitioners, concerned with sustainable land use planning
and development, to the demands of the emergent global information society. This means,
taking an active role in steering this transition towards an all embracing, radical change,
a revolution for sustainable healthy and attractive global landscapes. It demands a mind
shift from narrow disciplinary approaches to transdisciplinary systems thinking and acting,
transcending and crossing disciplines and professions, and aiming together towards a common
systems goal.

In such a holistic landscape science, landscapes are not considered merely as large-scale
repeated ecosystems of different geometric shapes, but they are studied and managed
simultaneously with a biperspectivable view as both tangible-physical and
mental-cognitive ecological Gestalt systems of closely interwoven, coherent natural and
cultural entities, ranging from the smallest discernable landscape cell or ecotope to the
global ecosphere landscape.

Landscapes are more than puzzles of mosaics in repeated patterns of ecosystems. Their
multidimensional organized landscape complexity is much greater than that of the
monodimensional ecosystems complexity, characterized solely by material processes of flow
of energy/matter and biophysical information. Our mixed natural-cultural,
multidimensional and multifunctional landscapes serve as tangible bridges between
nature and mind. They deal both with the functional dimensions of natural bio-ecological
processes which are transmitted by biophysical information, and with the cognitive mental
and perceptual dimensions,  transmitted by cultural information. This information cannot be
described fully by the formal scientific language, but only by our natural language and its
visual means. Therefore both languages have to be used for translating this multidimensional
functional complexity into actual landscape appraisal, planning and management practices.
Only in this way can we attain an optimization of the 'hard" instrumental and monetary
landscape values and the "soft", eco-cultural and psycho-hygienic, and intrinsic existence
value of nature.

For a full comprehension of these values, we have to overcome our deeply ingrained dualistic
view of the positivistic natural sciences, by which mental phenomena "do not count" because
they cannot be counted, measured and quantified by conventional statistical methods and
mathematical models. We should realize that even the important term "natural capital",
introduced by ecological economists, cannot account for the intangible, but not less vital life
enhancing services provided by the therapeutic functions of aesthetic, cultural, spiritual and
re-creative values of healthy and attractive biosphere landscapes. Their value in the
information society is becoming now even of greater importance than in the industrial society,
hence they will become critical issues in the land use decision-making process. Of greatest
relevance in this context are the findings by Kaplan (1995) on “the restorative experience of
nature” against the multitude stresses of modern life and especially after “direct attention
fatigue”, caused by continued and intensive mental work. These are presently performed by
High-Tech workers, and all those, spending many hours behind the computer.

Therefore, in such a transdisciplinary landscape science we will be able to cope
comprehensively with the complexity of landscapes as an integrative part of the complex
network of interactions between nature and modem life, if we will apply this biperspectivable



landscape view to deal with all relevant human-ecological aspects, concerning the people
living using, perceiving and shaping these landscapes. We will have to consider not only the
material and economic needs, but also their spiritual needs, wants, and aspirations of all stake
holders involved and seek their active participation. And most importantly, we will have to
convince land-users and decision makers that our semi-natural and cultural biosphere
landscapes should not merely be viewed as a source for our materialistic satisfaction, but also
as a source of enlightenment and enjoyment, a source of mental health. If managed well, they
can fulfill not only the free tangible carrier, protection, purification, detoxification,
stabilization and mitigation "ecosystem services" and their dollar-priced "hard" values, but
also those "soft" intangible psychotherapeutic, spiritual, aesthetic and cultural functions,
serving as unique and invaluable sources of physical and mental health. These open, green
and attractive landscapes are the most efficient antidote for uplifting our lives from the severe
urban density stresses.

Some practical tools: "Total Landscape Diversity" and '"Redbooks" for threatened
keystone landscapes

One of our major transdisciplinary challenges is therefore to provide meaningful parameters
and indices for the evaluation of these 'soft', non-marketable landscape values to be included
in any land use decision, and their application by land managers and users These integrative
parameters could be expressed as “Total Landscape Ecodiversity”, taking into account not
only the biological and geophysical diversity, but also the cultural diversity, as evaluated
by the richness and distribution of cultural, historical and other artifacts within the
specific landscape unit.

As explained in more detail by Naveh (1998b) and by Li (2001), we can achieve the goal of
having precisely manipulative linguistic expressions for these qualitative, aesthetic, spiritual,
historic values and other "soft" cultural parameters with the help of innovative statistical and
modeling methods, based on fuzzy logic mathematics.

Such highest attainable landscape ecodiversity and its vital biological, ecological, cultural
and socio-economic functions and values, require the well-controlled continuation,
simulation and restoration of all natural and cultural landscape patterns and processes
and their homeorhetic flow equilibrium. These have shaped the permutation dependent,
seminatural biosphere landscapes throughout their human land use history (Naveh 1998 a, b).

For such a comprehensive evaluation of this multifunctional landscape complexity as well as
for the preparation of strategies for integrated ecological, socio-economic and cultural
sustainable development, a common effort of landscape ecologists is required with scientists
from relevant natural, social and humanistic fields, such as artists, planners, architects,
eco-economists and eco-psychologists, historians and philosophers, as well as land use
managers and decision makers. As shown by Grossman and Naveh (2000) and by Naveh
(2007), it can be achieved by jointly developed systems dynamic models in combination with
cross-catalytic networks, assessing the interrelations between anthropogenic process and
landscape dynamics for regional sustainable development.

As outlined in more detail elsewhere (Naveh, 1993; Naveh, 2009; Naveh and Lieberman,
1994), practical and valuable tool for the conservation of threatened biosphere landscapes,
are "Redbooks" or "Greenbooks'", which serve as '"keystone" landscape systems and
their life supporting and enlightening values. These should demonstrate how demands for



safeguarding intrinsic biological and cultural "soft" landscape values can be reconciled with
the sustainable utilization of "hard" values, vital for socio-economic advancement. In contrast
to the "top-down" syndrome of conservation plans exposed by administrators, maximum
involvement of all the stakeholders and the local population should be ensured. Although
based on strict scientific methods, such as dynamic simulation models and scenarios, the
information gained thereby should be presented in clear, well-illustrated non-technical
language. Instead of being filed away - like so many valuable research projects - this semantic
information should be translated into "pragmatic" information, utilized for changing the
reality through its feedback on the decision maker and land managers.

New challenges, demanding not only ecological, but also ethical and socio-economic
solutions

A new challenge is facing now landscape ecologist: New ecological problems are arising,
demanding not only strictly ecological, but also ethical, social and economic sound solutions.
Already now it has became apparent that even desirable and urgently needed "green
technologies", such as wind power farms, can despoil landscape scenery and cause severe
damage to birds, especially if these are established in or near the flyways of migrating birds
along routes of bird migration.

This is the case, China is leading the way by building wind power farms with more than
10,000 megawatts in the single year of 2009. This is the first time any country has with
25,000 megawatts overall, doubled its total installed wind capacity in each of the last five
years, bringing it into third place behind the United States and Germany. And considering the
ambitious projects already in its development pipeline, it is not likely to stay in third place for
long. Thus, for instance, besides the inland windmills, Shanghai is developing the first
offshore windmill park at the Yangtze Estuary, with a capacity of 100,000KW. It is supposed
to start working in 2010. Other coastal provinces are also aiming to develop coastal / offshore
windmill parks in the coming couple of years. Although Shanghai has made great effort to
avoid "bird collision" to the wind turbines at the designing stage, she is still worried about the
whole migration route, if more windmill parks are to be established along the coast ( Xiuzhen
Li 2010, personal information).

Further progress in the right direction towards sustainability in the post-industrial information
age will be accompanied by other serious ecological problems, requiring practical solution for
the reconciliation between clashing "Clean" - and "Green Technologies" and landscape
demands. Their importance for successful sustainable development lies not only in the
ecological but also in the socio-cultural, ethical and economic reality, determined among
others, by the "free market principle".

Lester R. Brown, in chapter 10 “Can We Mobilize Fast Enough?” of his important recent
book: Plan B 4.0: Mobilizing to Save Civilization (Brown 2009) has, rightly, pointed out to
this severe obstacle for of sustainable development, that is also the most serious threat for
the future of our open landscapes:

"A market that is allowed to ignore the indirect costs in pricing goods and services is irrational,
wasteful, and self-destructive. The key to building a global economy that can sustain
economic progress is the creation of an honest market, one that tells the ecological truth. To
create an honest market, we need to restructure the tax system by reducing taxes on work and
raising those on carbon emissions and other environmentally destructive activities, thus



incorporating indirect costs into the market price. If we can get the market to tell the truth,
then we can avoid being blindsided by a faulty accounting system that leads to bankruptcy."

These principles should also apply for the conversion of green, open land into concrete of
buildings and asphalt of highways or for any other technosphere construction leading to the
loss of these vital, free landscape services.

New insights into nature-humans-culture—landscape relations

Of far-reaching implications for the comprehension of the connectivity between nature -
human - culture — landscape, are the new insights gained thanks to some of the most
important recent breakthroughs in such diverse sciences as quantum physics, physical
cosmology, evolutionary-, neuro, - and quantum biology, as well as in the new field of
consciousness studies. Fortunately they have been brilliantly summarized and integrated by
Laszlo (2002; 2004), into a unified view of the world as the "informed universe", by which all
organisms and their environment are coherently connected. It opens new vistas for our
understanding of the place of humans in nature — and therefore also in landscapes - as an
integral part of an all-embracing conception of synthetic, geological, biological, cultural
and even cosmic evolution. These issues are of the greatest significance for the theoretical
foundations of a new transdisciplinary science of landscape planning and management,
conservation and restoration (Naveh, 2007; Naveh and Li, 2010).

I look forward to a scientific breakthrough, enabling us to expand our landscape studies deep
down to the "nano-scales" of a new science of "quantum ecology". It may help to provide
conceptual, educational and practical tools for all those concerned with the sustainable future
of human life on Earth. It should also help to attain the urgently needed post-industrial
symbiosis between human society and nature on which the sustainable future of both nature
and mankind depends.

Conclusions

I would like to conclude my foreword, with the hope that on this important event, Chinese and
other Asian landscape ecologist will have the opportunity to interact with landscape ecologists
from all over the world, not only in formal lectures and seminars, but in close, personal
contact, which we are in the danger of loosing altogether in this age of virtual, computerized
information.

I also hope that there will be sufficient time for an open discussion on the future directions of
landscape ecology, as a problem-solving and mission-driven transdisciplinary science. It
should be based on integrative, dynamic and flexible systems thinking and systems acting, by
which scientific and professional knowledge and ecological and evolutionary literacy is
combined with ecological wisdom and indigenous knowledge and culture. It should be
implemented with ecological ethics and norms for the sake of nature, society and future
generations.

References:

Brown LR, 2009. Plan B 4.0: Mobilizing to Save Civilization. W.W. Norton & Company,
New York. (Available on-line at www.earthpolicy.org/index.php?/books/pb4).

Grossmann WD, Naveh Z, 2000. Transdisciplinary challenges for regional sustainable
development toward the post-industrial information society. 3" International



Conference of the European Society for Ecological Economics. 2000, Vienna.

Kaplan S, 1995. The restorative benefits of nature, toward an integrative framework.
Environmental Psychology 15, 169-182.

Laszlo E, 2002. The Connectivity Hypothesis. Foundations of an Integral Science of Quantum,
Cosmos, Life, and Consciousness. Foreword by Ralph H. Abraham. New York: State
University of New York Press.

Laszlo E, 2004. Science and the Akashic Field An Integral Theory of Everything. Inner
Traditions Rochester, Vermont.

Laszlo E, 2006. The Chaos Point. The World at the Crossroads. Hampton Roads Publishing
Company, Inc. Charlottesville, VA U.S.A.

Laszlo E, 2008. Quantum Shift in the Global Brain. How the New Scientific Reality Can
change Us and Our World. Inner Traditions, Rochester, Vermont

Li BL, 2000. Why is the holistic approach becoming so important in landscape ecology?
Landscape and Urban Planning , 50, 27 47.

Naveh Z, 1993. Red Books for threatened Mediterranean landscapes .as an innovative tool
for holistic landscape conservation. Introduction to the western Crete Red Book case
study. Landscape and Urban Planning 24: 241-247.

Naveh Z, 1998a. From biodiversity to ecodiversity -- holistic conservation of the biological
and cultural diversity of Mediterranean landscapes. In: Landscape Disturbance and
Biodiversity in Mediterranean-type Ecosystems, eds. P.W. Rundel, G. Montenegro
and F.M. Jaksic. Springer, Berlin, Heidelberg, New York: pp.23-54.

Naveh Z, 1998b. Culture and landscape conservation: A landscape-ecological perspective. In:
Ecology Today: An Anthology of Contemporary Ecological Research, ed. B. Gopal, P.S.
Pathak and K.G. Saxena. New Delhi: International Scientific Publications, pp.19-48.

Naveh Z, 2007. Transdisciplinary Challenges in Landscape Ecology and Restoration Ecology
— An Anthology with Forewords by E. Laszlo and M. Antrop and Epilogue by E. Allen.

Naveh Z, 2007 Landscape ecology and sustainability. Landscape Ecology 22:1437-1440.

Naveh Z, 2009. Transdisciplinary Challenges for Sustainable Management of Mediterranean
Landscapes in the Global Information Society. Landscape On Line 14, 1-14.

Naveh Z, Lieberman AS, 1994. Landscape Ecology, Theory and Applications. Second
edition. Springer - Verlag, New York

Naveh Z, Li Xiuzhen. 2010. Towards a Holistic Science of Landscape Sustainability — An
Anthology of Transdisciplinary Outlooks for Landscape and Restoration Ecology,
Conservation and Restoration. With Foreword by E. Laszlo. Chinese Higher Education
Publisher, Beijing (Chinese).



Abstracts of plenaries

Landscape Ecology Principles Incorporated into Other Fields for Solutions on
the Land

Richard T. T. FORMAN
Harvard University, Graduate School of Design, Cambridge, MA 02138, USA
E-mail: rforman@gsd.harvard.edu

History is likely to record two remarkable accomplishments in the rapid 25-year emergence of
modern landscape ecology. First, a robust body of principles, theories and models has
developed to readily understand the land of nature and people. Second, the principles are useful
and therefore have been quickly absorbed, enhanced and used by many disciplines for solutions
on the land. Familiar principles include edge types/widths, functions of natural corridors,
metapopulations in a mosaic, spatial scale dimensions, and changing spatial-pattern trajectories.
Diverse impressive uses of principles are highlighted, e.g.: (1) in forestry, a sequence of cut
stands selected relative to surrounding mosaic pattern to mesh wood products, biodiversity and
soil conservation; (2) in transportation, wildlife overpasses/underpasses across highways to
reduce roadkills and the barrier effect, and increase habitat connectivity; (3) in landscape
architecture, park designs combining visual quality with soft/hard edges plus small patches for
wildlife viewing; (4) in biological conservation, using the patch-corridor-matrix model for a patch
on land surrounded by diverse habitats, each a source of effects on the patch, a species source,
and differentially suitable for movement between patches; (5) in water resources, the width and
habitat heterogeneity of natural corridors to protect a stream or reservoir system; and (6) in urban
planning, using greenways, which combine recreation with ecological conservation, in the
“emerald network” of large connected natural patches. Landscape ecology has been readily
incorporated into geography. Many principles are also valuable for, e.g., agriculture,
archaeology, range science, hydrology, recreation studies, and climate change. Thus published
landscape ecology research provides double value, catalyzing both the field itself and other fields
for society. The highlighting of principles with wide applicability and predictive ability is likely
to accelerate their absorption, enhancement and use by other disciplines, for molding the land so
nature and people both thrive long-term.

Planning for Landscape Services: Linking Human Benefits to Landscape
Systems

Paul OPDAM
Land use planning group, Wageningen University, Droevendaalse Steeg 3, 6708 PB The
Netherlands
E-mail: Paul.opdam@wur.nl

Since prehistoric times, humans have been changing landscapes to their benefits. By adapting
the physical pattern, landscape processes were changed to create added value to the owners
and users of land. Thus, landscapes were amended to produce more food and fibre, to prevent
floods and erosion, or to create beautiful scenery to enjoy. However, this basic notion learns
that the classic paradigm of landscape ecology (understanding the interaction between



landscape pattern and process) is not adequate for providing a scientific basis for landscape
planning. Landscape change is primarily about values. Therefore, to bridge the gap to
application to planning and design, landscape ecology needs to extend its basic paradigm with
a link to valuation, as considered in economic and social sciences.

Termorshuizen and Opdam (2009) introduced the concept of landscape services, as a
specification of ecosystem services, to link the physical landscape system to valuation by
humans. In this plenary I discuss recent findings in The Netherlands how landscape
infrastructure can be used as the physical basis for collaborative planning by local
multi-stakeholder groups. These achievements suggest that the ecological services provided
by Green (or blue) infrastructure networks structure complex planning processes, enhance
coalition building and stimulate actors in a planning process to recognize the physical pattern
as conditional to the values they want to create. In this plenary, I will draw conclusions on
how this concept could be built into socio-ecological models. These emerging models may
provide a tool to understand how local communities respond to change by adapting their
landscape, and how such responses can be influenced by governmental instruments.

Reference
Termorshuizen J, Opdam P, 2009. Landscape services as a bridge between landscape ecology
and sustainable development. Landscape Ecology 24: 1037-1052.

The State-of-the-Art of Urban Landscape Ecology: Key Issues and Future
Directions

Jianguo (Jingle) WU
School of Life Sciences & Global Institute of Sustainability, Arizona State University, Tempe,
AZ 85287-4501, USA, and Sino-US Center for Conservation, Energy, and Sustainability
Science, Inner Mongolia University, Hohhot, 010021, China
E-mail: Jingle. Wu@asu.edu

Cities are home to more than half of the world population. Cities have been the centers of
economic and social developments, as well as sources of many major environmental problems.
Cities are created and maintained by the most intense form of human-nature interactions.
Cities are spatially extended complex systems — which we call landscapes. The future of
humanity will increasingly rely on cities, and the future of landscape ecology will inevitably
be more urban. To meet the grand challenge of our time — sustainability — cities must be
made sustainable and, to this end, landscape ecology has much to offer. In this presentation,
I compare and contrast different perspectives in urban ecological studies, and examine their
relevance to urban sustainability. Recent advances in urban ecological studies will be
reviewed and synthesized. Key issues and future directions in urban landscape ecology will
then be discussed. I argue that, in order to achieve urban sustainability, we need to go
beyond the “ecology of cities” perspective and develop a landscape-based approach to the
“sustainability of cities”. This integrative approach combines landscape ecology of cities
with sustainability science and resilience thinking of cities.



Ecological Design: Marking Landscapes to Protect Ecosystem Services

Joan Iverson NASSAUER
School of Natural Resources and Environment, University of Michigan, U.S.A.
E-mail: nassauer@umich.edu

Ecological design is intentional landscape change that rigorously applies scientific knowledge
and promotes environmentally beneficial behavior. A challenge for ecological design is to
functionally link science and behavior. Strategies that seek to understand and employ public
experience of landscapes can help to forge this link. One key strategy is to create public
attachment to landscapes that embody ecosystem services by marking them with forms,
patterns, and textures that have recognizable cultural value.

This strategy is possible because of a powerful intrinsic characteristic of landscapes, their
visibility. The visibility of landscapes can be exploited to achieve both more relevant science
and more environmentally beneficial behavior. More relevant science will enable and learn
from real world applications. Synthesis of data and knowledge from across environmental and
social, theoretical and applied disciplines is needed. Because the landscape is tangible and can
be seen simultaneously through different conceptual frames at different scales, it can be a
platform for socio-environmental synthesis. Understanding the cultural values that people
ascribe to landscapes contributes to socio-environmental synthesis. In addition, ecological
design can use this understanding to directly exploit the visibility of landscapes by
intentionally marking them to communicate their value. Such markings are cannot be
mysterious or obscure. Rather they should take forms that are immediately recognizable in
the vernacular, achieving a cultural resonance that can affect behavior and protect ecosystem
services. Environmentally beneficial behavior is more sustainable when it is authentic to
cultural values, which are likely to be more durable than market or policy effects alone.
Reviewing metropolitan and agricultural landscape examples, this paper will examine how
design and science can employ the visibility of landscapes to protect ecosystem services.

Solutions for a Sustainable and Desirable Future

Robert COSTANZA
Institute for Sustainable Solutions (ISS), Portland State University. Portland, OR 97201
E-mail: Robert.Costanza@pdx.edu

A high and sustainable quality of life is a central goal for humanity. Our current
socio-ecological regime and its set of interconnected worldviews, institutions, and
technologies all support the vision of unlimited growth of material production and
consumption as a proxy for quality of life. However, abundant evidence shows that, beyond a
certain threshold, further material growth no longer significantly contributes to improvement
in quality of life. Not only does further material growth not meet humanity’s central goal,
there is mounting evidence that it creates significant roadblocks to sustainability through
increasing resource constraints (i.e., peak oil, water limitations) and sink constraints (i.e.,
climate disruption, pollution). Overcoming these roadblocks and creating a sustainable and
desirable future will require an integrated, systems level redesign of our socio-ecological
regime focused explicitly and directly on the goal of sustainable quality of life rather than the



proxy of unlimited material growth. This transition, like all cultural transitions, will occur
through an evolutionary process, but one that we, to a certain extent, can control and direct
through the process of shared envisioning. Visions and models of integrated sets of
worldviews, institutions, and technologies are needed to stimulate and seed this enlightened
evolutionary process.

Biocultural Diversity for Sustainable Cultural, Sacred and Ecological
Landscapes

Gloria PUNGETTI
CCLP and Darwin College, University of Cambridge, Silver St, Cambridge CB39EA, UK
E-mail: cclp@hermes.cam.ac.uk

The understanding of the connection between the cultural, spiritual and natural values of
landscape and the people that shaped it is essential for the healthy and sustainable
management of our planet. We cannot manage our cultural and natural landscapes if we do not
understand their cultures and vice versa. Studies of biocultural diversity can help in such
understanding.

International organisations are increasingly drawing attention to intangible values, cultural
heritage and traditional knowledge in their programmes related to nature conservation. These
fundamental cultural principles are taken into account to build a society which is just,
sustainable and peaceful. The spiritual dimension of the environment, moreover, has been
emphasised by numerous religious organisations, indigenous people and local communities,
with the aim of preventing destructions of sacred places, healing social wounds and aiding
environmental struggles (Egos et al, 2011; Pungetti et al., 2011).

Indeed maintaining the integrity of life through cultural landscapes, traditional land use and
sustainable development is essential for the conservation of biodiversity. We need, however,
also to respect and preserve cultural diversity, including languages and knowledge, in order to
maintain biodiversity (Maffi and Woodley, 2010; Posey, 1999). This talk addresses recent
studies related to biocultural diversity and biocultural landscape, which offer a way forward
for nature conservation.

Sacred species and sacred sites have been acknowledged to be of special significance for
landscape ecological studies in biocultural diversity (Pungetti et al, 2011). Yet it is necessary
to understand their essence, context and relation to people for their appropriate development,
conservation and management. Whether our landscapes are ecological, cultural or sacred, it is
imperative to look at the future with a holistic approach in order to sustain the current
paradigm shift in our understanding of future developments.

The cultural, spiritual and ecological dimensions of landscape are here investigated in the
context of biocultural landscapes, per se and in relation to biocultural diversity, with the aim
of advancing synergies and knowledge of sustainable landscape conservation and of providing
an integrated perspective for a truly holistic approach in landscape ecology.
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Landscape Ecology for Sustainable Environment
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Landscape ecology play a great role in ensuring the humans and ecosystems coexist for
sustainable Environment. To address the issues, the landscape ecology has evolved into a new
and critically important phase: 1) Research subjects shifted fundamentally from undisturbed
natural ecosystems to managed ecosystems; 2) Research ranges expanded substantially from
site and local scales to encompass regional, continental and global scales; 3) Research
objectives moved from understanding to managing ecosystems, from ecosystem restoration to
design and construction. Socioeconomic factors are increasingly considered in contemporary
landscape ecology that emphasizes the driving mechanisms and environmental impacts of
landscape change. Interfacing with other scientific fields has created new growing points of
landscape ecology, including multifunctional landscape research, and sustainable landscape
design and planning. These new growing points are leading landscape ecology to a more
advanced stage.

The transition in landscape ecology is of particularly importance in China with the most
population, intensive land use and rapid economic growth. Large strides in landscape
ecological studies have been made with: From Ecosystem function, landscape ecological
processes, to large scale ecological studies; Promotion of application studies to provide
ecological knowledge and solution needed for ecosystem management. The major progress of
landscape ecology in China was from the fields of land use structure and ecological processes,
landscape pattern and dynamics analysis, theoretical and methodological development, and
landscape ecological applications.
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Land Use Change and The Ecological Structure of Urban Areas

Mohammad A. ABDI, Sima M.NAMIN
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E-mail: abdi@bhrc.ac.ir

Urban development has resulted in changes in land use and urban forms. Patterns of land use
change reflect the environmental, economic and social responses to population needs. In this
way land use change is associated with different factors. One of the challenges of land use
change is the prediction of consequences of ecological change. These changes usually result
in challenges for urban and regional planning. While in many countries sustainable
development is the dominant approach in planning systems, managing land use change in Iran
has always been a critical issue because of the fact that land is a limited and expensive
resource. It should be considered that planning decisions made today may have long term
effects on the ecological balance of a city. In most cases, land use change is irreversible and
may result in an imbalance between urban networks and environmental patterns. This paper
considers how to determine land use patterns in the future, investigates the process of land use
change, evaluates the ecological effects of land use change and provides an illustration of
physical development strategies.

The southern valleys of Alborz is the case study location for this paper. This region has
experienced severe land use change that has affected the ecological characteristics of Tehran.
In order to investigate land use change in this region, a combination of land use modelling
and ecological assessment was undertaken.

One of the planning goals for the region is to use a modeling approach to obtain a vision of
future land use patterns. Many models are currently used to simulate land use change. In this
paper, the logic of the model Cellular Automata is combined with statistical indicators that
form the basis of landscape ecology principals.

Such an approach has been taken to study both physical and environmental factors as well as
the possibility of simulating land use change using data and indices in a land use model.
Simulations have been run in order to analyse land use changes and their consequences. This
analysis is focused on environmental considerations. The extensive environmental aspects of
the study has led the ecological analysis to be limited to the ecological structure of the case
study region.

This study used both analogical presumptive and posterior reasoning research methods.
Therefore, two different approaches were considered; the down-top approach and top-down
approach. The analysis process was divided into two principle scenarios: the "what if?"
scenario and the "so what?” scenario. The “what if” scenario was simulated in the land use
change model through the inclusion of selected indices. Different future scenarios for land use
change were then introduced. The next step was to assess each scenario using a landscape
ecology assessment. This methodology has been considered as a planning support tool.



Climate Change, Aridity Trends and Agricultural Sustainability in the
Sudano-Sahelian Belt of Nigeria

A. ABDULKADIR , M. T. USMAN
Department of Geography, Federal University of Technology, PMB 65, Minna, Bosso
Campus 920003, Nigeria
E-mail: abuzaishatu@gmail.com

Climate change has aggravated the degradation of sub-humid and dry land ecosystems. This
has lead to the intensification of aridity, resulting in plant moisture stress which has
subsequently decreased the bio-productivity of the physical environment. Investigating
rainfall variability in the Sudano-Sahelian belt of Nigeria is crucial to gain understanding of
the indicators of climate change in the region. A lack of information on changes that have
taken place in this region is evident. In particular, research has not yet been carried out
investigating and mapping changes in the belt which would allow the identification of
sustainability issues for adaptation. This paper therefore, investigates the intra-annual as well
as inter-annual rainfall trends in order to identify sustainability issues in the belt. This study
used rainfall and temperature data (1950-2006) to derive indicators of eco-climate
characteristics; rainfall related-onset dates, cessation dates, Moisture Quality Index,
hydrologic growing season (HGS) and Aridity Index (Al). These data sets were summarised
by calculating decadal-determined means and ranked using numerical indicators for the
interpretation of the various moisture zones across the belt. A geo-spatial database was
developed for the indicators and classes were defined using quantitative definitions for
decadal time series. Point data was transformed into spatial data and added to the geo-spatial
database. Surfaces were interpolated and mapped and areas of moisture effectiveness were
used to determine a spatio-temporal aridity trend for the belt. The results signalled a rapid
advancement of a desert condition such that areas of deficient moisture zones grew
significantly; Al appreciated from approximately 0.3 to 4.5%, MQI from 2.3 to 6.1%, HGS
from 0.4 to 7%, onset from 1.4 to 7.5% and cessation from 1.8 to 6%. Adequate and abundant
moisture zones apparently declined; Al decreased from approximately -1.4 to - 4.2%, MQI
from -0.7 to -6.2%, HGS from -1.6 to -4.3%, onset from -0.1 to -1.5% and cessation from -0.7
to -6.3%. Consequently, agro-climatic zones thought to have been affected by climate change
were confirmed. The trends determined from this investigation may be responsible for the
recurrent crop failures which are thought to have induced a southward migration of
communities and their associated livestock since the late nineteenth and early twentieth
century to the present day. The trend of decreasing spatio-temporal moisture effectiveness
confirms drastic degradation of sub-humid and dry land ecosystems and a southward shift of
eco-climatic zones in the last four decades. These results reflect the belt’s vulnerability to
desertification. Geo-spatial information has the capability to provide indicators of best
possible solutions to address critical environmental issues. Thus, the sustainability of
agricultural productivity and other socio-economic activities in the belt is mainly a function of
accurate and up-to-date eco-climatic information on the state of the environment. This
information will provide insight as to specific management actions that will minimise
progressive ecological degradation and enhance food security in the belt and the country in
general.



Conservation Status of Wildlife Protected Areas in Peninsular Malaysia
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The establishment of wildlife protected areas in peninsular Malaysia was initiated during the
British colonial period. A combination of political history and socio-economic development
has influenced the planning and management of wildlife protected areas in peninsular
Malaysia. As a result, some of these protected areas have not received much attention and
have been exposed to various land use activities, particularly agriculture. This has been an
issue of concern particularly since the rapid development of land for large-scale agriculture in
the 1950s and the 1960s. However, since the 1980s until most recently, urbanisation and other
similar types of development have emerged to affect the sustainability and conservation status
of wildlife protected areas. Therefore, this study assessed landscape change within and
outside of wildlife protected areas in relation to land use development in peninsular Malaysia
over three years; 1988, 1996 and 2005. The objective of this study was to understand the
linkages between land use development and conservation status of wildlife protected areas in
peninsular Malaysia. Wildlife protected areas within peninsular Malaysia were exposed to
various land uses over the three selected years. The intensity of human land use within the
wildlife protected areas was apparently concomitant to land use outside of these areas.
Hemeroby analysis revealed that several wildlife protected areas are vulnerable to any further
land use development, whereas others are considered highly threatened and/or not effective
anymore as protected areas. This study concluded that land use development in peninsular
Malaysia has affected the conservation status of wildlife protected areas. In the context of
conservation planning, understanding the linkages is considered vital for the review of the
current wildlife protected area network system.

Historical Plant Use and Its Influence on Recent Rejuvenation Trends in a
Tropical City — Case Study Bandung, Indonesia

Sascha ABENDROTH
University of Applied Sciences Erfurt, Dept. Landscape Management and Restoration
Ecology, Working Group Biodiversity & Design, Leipziger Strafse 77, 99085 Erfurt,
Germany
E-mail: abendroth.sascha@gmx.de

Cities are regarded as centres for introduction and cultivation of non-native plant species,
whereas ornamental species escaped from cultivation play a specific role at biological
invasions worldwide. Within the context of cities in tropical regions the issue of undeliberate



spread of non-native plants into natural forests is of great importance. In this study we
investigate effects of historical plant use in the tropical city of Bandung, Indonesia, especially
on rejuvenation trends of non-native species in and around the urban area. Research questions
are whether non-native plants, recommended in historical plant schemes show recently
spontaneous reproduction and which underlying determinants explain their spread? Our study
compares datasets for woody seedling species occurrence in 10 urban parks and 109 streets
with 66 natural and semi-natural forest patches in differing distances to the city centre.

Out of 317 woody species 37% show rejuvenation trends, thereof, 30% are non-native
ornamental species. Six non-native ornamental species escaped from cultivation could be
detected already outside the city area, whereas Lantana camara and Piper aduncum are
regarded as invasive species in Indonesia.

The further results will provide valuable data for future plant use in tropical cities,
considering the limitation of exotic plants and higher promotion of native species.
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Biodiversity Urban Planning and Design Strategies and Best Practices

Jack AHERN
University of Massachusetts, USA
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Biodiversity is a fundamental issue and resource that is fundamental in urban policy and
planning for sustainability. While some consider cities to be biodiversity deserts, and value
urban biodiversity as non-essential, many cities have protected and built new forms and types
of biodiversity, from accidental/spontaneous, to carefully planned and designed urban
environments. This urban biodiversity gains support when it is linked with specific ecosystem
services and green infrastructure. Urban designers conceive and practice strategies that link
policies with funding and actions — such as promoting biodiversity. This paper will present a
typology of urban planning and design strategies for promoting urban biodiversity including:
opportunistic bundling of ecosystem services, ecological infrastructure for resilience, and
safe-to-fail design experiments. The typology will be referenced to in, and illustrated with
international case studies in the context of urban biodiversity’s contribution to fundamental
urban sustainability challenges: adaptation to population-related pressure(s) and climate
change.



Development of a Landscape Ecology Approach for the Restoration of a
Cultural Landscape to Achieve Sustainability Aspects
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In this research descriptive and analytical methods were used to present cultural landscape
restoration principles with an emphasis on a landscape ecology approach. To achieve the main
research goal, basic concepts (landscape ecology, landscape restoration, cultural landscape
and sustainability) were initially studied and analysed. Sustainability aspects were then
assessed to define sustainable landscape design principles. Landscape restoration principles
were finally presented with an emphasis on a landscape ecology approach and sustainable
landscape design principles were obtained.

The results of this research show that a sustainable cultural landscape may be obtained by
restoring both of its natural bed and cultural- historical monuments and signs. It should be
mentioned that while conservation methods and visual and applied limits of these beds need
to be determined and ecological evaluation of structural elements (e.g. corridors, lows and
patches) undertaken, it is also essential to restore a relationship between human and nature to
achieve a sustainable cultural landscape.

Keywords: Cultural landscape, Landscape restoration, Landscape ecology and sustainability

On the Influence of Scenario-based Landscape Design — The Roles of
Substantive Qutputs and Social Learning

Christian ALBERT
Leibniz University of Hannover, Institute of Environmental Planning,
Herrenhaeuser Str. 2, 30419 Hannover, Germany
E-Mail: albert@umwelt.uni-hannover.de

Transdisciplinary landscape design, understood as any intentional change of landscape pattern
in collaboration of scientists and practitioners, has been proposed as a promising approach to
enhance the exchange of science and practice and to increase the knowledge to action transfer
in landscape ecology (Nassauer and Opdam, 2008).

This paper investigates more specifically how landscape design processes can be constructed
and implemented in order to be most likely to fulfill these functions and to actually enhance
the impact of scientific knowledge on policy and decision making. The research questions
are: What mechanisms and characteristics of influential landscape design outputs can be
identified? How can landscape design processes facilitate social learning that enhances the
understanding and skills of relevant actors for informed and cooperative decision making?

The paper is based the results of several studies on the influence of landscape design on social



learning and decision making, carried out by the author in collaboration with different
international research teams. A certain emphasis is placed on scenario-based design
processes. Key research approaches were literature analyses, case studies, planning
experiments, and action research. Case studies were five landscape design projects in
Germany, Great Britain, and Italy, ranging from the local planning to regional policy making
scales.

Taken together, the case studies lead to four main conclusions and propositions:

First, both strategies — either through improving perceived output quality or through
facilitating social learning in landscape design — are of importance and may be
complementary for enhancing the influence of science on practice.

Second, previously suggested properties of influential outputs of scenario planning, namely
credibility, salience, legitimacy and creativity, are confirmed and further substantiated for
application in the field of scenario-based landscape design.

Third, the cases illustrate that scenario-based landscape design can facilitate social learning
among participants with benefits for subsequent decision-making. Significant increases in
participants’ perceived levels of relevant understanding and skills are detected, and impacts of
learning outcomes on awareness, agendas, and actual land use decisions are found.

Finally, a framework is proposed for enhancing the likelihood of SLP to influence decision
making. It builds upon Carl Steinitz’ Alternative Futures concept, but stronger emphasizes the
systematic integration of interested and affected actors, fosters joint framing of the project
design, and supports a collaborative development of implementation strategies.
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The Effects of Good Agricultural Practices on the Environment and its
Sustainability

Abraham AMANKWAH
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The aim of this study was to assess the level of understanding and implementation of various
training programs that mango farmers have received on good agricultural practices.

The objective of the study was to determine the strengths and weaknesses of the current
agricultural practices of mango farmers. Questionnaires, recording observations of farming
practices and interviews with farmers were used as methods to collect information on

agricultural practices.

212 farmers were interviewed covering a total farm acreage of 1860.63. The evaluation of
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mango farmer agricultural practices revealed that pruning, mulching, fertiliser application and
farm hygiene were well implemented by farmers. Record keeping, maintaining good health
standards, plant protection, intercropping and integrated pest management were found to be
major farming practice weaknesses. Farmers have now been introduced to record keeping and
have been provided training on safe handling and storage of pesticides, worker’s health, safety
and welfare.

Keywords: Good Agricultural Practices, Integrated Pest Management

Quantification of Landscape Multifunctionality Based on Farm
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The term multifunctionality is used to indicate that agricultural landscapes simultanously
provide goods and services (functions) e.g., food security, livelihood opportunities, life
support system maintenance, and space for cultural and recreational activities (O'Farrell &
Anderson 2010). Different landscapes differ in the capacity to provide such goods and
services (Willemen et al. 2008).

The quantification of different functions in comparable units is challenging. Willemen et al.
(2010) presented a top-down method in which interactions of functions are quantified based
on national survey data. We present a bottom-up method in which landscape
multifunctionality is quantified by using functional indices developed from farm questionaire
data. The interview survey comprised 382 farms in a rural area of Denmark.

The functional classes included in the method are: (1) production, (2) residence, (3) wildlife
habitats, and (4) recreation. At farm level each of these functions is defined by data on a
number of farmers’ activities as well as farm characteristics which can be harvested by a
selection of the interview questions. The selected interview questions are attached as
indicators to the relevant function. A score spectrum is assigned to each indicator to enable a
representation of its relative contribution to the function on each farm depending on the
question responses from the interviewees. The values for each indicator are weighted in
relation to each of the others and all the values are summed to create an index for each
function. The combination of indices for the four functions represents the farm's functional
profile.

The scores of the four functions from each farms are mapped to show the results of the
functional distribution at landscape level. From the maps functional hotspot and according
coldspots are identified. The distribution of functions is compared with the landscapes
biophysical factors to identify structural-functional correlations.
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Practical Tool for Landscape Planning? An Empirical Investigation of
Network Based Models of Habitat Fragmentation
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This study presents a graph-theoretical modelling approach using daily movements and
habitat demands of different target bird species in an urban context to assess: 1) habitable land
cover types, 2) threshold distances between patches of habitat, 3) the required minimum
accessible habitat areas and 4) the effects of barriers and stepping stones. The modeling
approach is tested using empirical data from field surveys in the urban area of Stockholm,
Sweden.

The results show that groups of small habitat patches can house the same species as larger
contiguous patches as long as they are perceived as functionally connected by the inhabitant
organisms. Furthermore, we found that binary habitat/non-habitat representations of the
landscape could roughly explain the variation in species occurrence, as long as habitat was
properly defined. However, the explanatory power of the landscape models increased when
features of matrix heterogeneity such as stepping stones and barriers were accounted for.

Synthesis and application: in a world where forest ecosystems are becoming increasingly
fragmented there is an urgent need to find comprehensive and scientifically relevant methods
for managing and planning ecosystems. This study shows that: 1) groups of well placed small
habitat patches can, together, be sufficient to attract birds in intensively developed areas, 2)
the presented modeling approach can help identify such groups of patches, 3) matrix
heterogeneity should preferably be accounted for, and 4) proper assessments of habitable land
cover types are important. Finally, we argue that the modeling approach applied here may
substantially improve landscape management and planning at scales ranging from whole
landscapes down to neighborhoods.



Protected Nature in the Urban Region of Bogota: A Multi-Scale Landscape
Planning and Management Approach
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Bogota, the capital city of Colombia, is expected to become one of the world’s new
megacities by 2025. This is a result of an urban coalescent process currently under way in
Bogota within and beyond the multi-clustered human settlements that constitute the Urban
Region. The expanding urban area will have an enormous direct impact on biodiversity and
ecosystem processes over a huge territory, and indirect influences upon large watersheds and
remaining natural areas. At the turn of the 20th century, city authorities in the context of the
Territorial Management Plan POT (for its Spanish acronym of Plan de Ordenamiento
Territorial) proposed the Main Ecological Structure EEP (Spanish acronym for Estructura
Ecologica Principal), an Ecological Network that has served as a natural backbone around
which other land uses were organised. Although from its beginning the EEP consisted of
Protected Areas and other green spaces, many actors perceived them as no-go areas equivalent
to strict nature reserves. This view was enhanced through court decisions regarding
socio-environmental conflicts over disputed uses within the EEP, such as human connectivity
and active recreational uses, which were forbidden. In theory the EEP represented a major
achievement in bringing “nature into the city” to some extent (at least at the planning stage).
In practice conservationists’ views and perceptions have remained in a conflict prone stage.
During 2008, the city administration began to review its POT and considered this an
opportunity to overcome perceptual conflicts, better integrate EEP with infrastructural
development and active expansion of urbanised lands, as well as to galvanize full
implementation of conservation within the EEP. It was also an opportunity to expand positive
conservation impacts across the region though the conceived Regional Ecological Structure
(EER, Spanish for Estructura Ecological Regional). The principal aim of the EER is to
de-compose the EEP into its functional conservation components. In this paper (conference)
we present the adopted conceptual landscape ecological framework and the methodological
steps proposed to re-visit the renewed integrated EEP-EER. An attempt to overcome technical
and perceptual misfits of the EEP-EER and potentiate its contribution to human well-being
and ecosystem resilience is also presented. Three nested spatial scales were adopted for this
study for which management prescriptions were defined and management implications
identified. The regional level was defined as the predicted space that the mega city will
consolidate, complemented with the regional scale of manifestation of its natural supporting
ecosystems. A regional ecosystem gap and vulnerability analysis was carried out across
political and administrative municipal boundaries, depicting a way to direct “bring city to
nature” through regional planning. The second nested scale was that of the current city’s
protected area system, for which management categories were proposed and landscape level
management actions were included in planning exercises. This included filling representative
gaps and connectivity. The third scale was that of “built nature” within the urban tissue,
including greenbelts, green infrastructure, parks, avenues and gardens. The latter was
developed particularly with the help of urbanism principles, landscape architectural and
horticultural outlook and was called the Environmental Complementary Structure (EAC,
Estructura Ambiental Complementaria). Overall, the new EEP is a multi-scale, value driven,
and disciplined oriented planning tool in which conservation biology and landscape
architecture complement each other. It represents a multi-actor and multi-interest opportunity
for achieving a land use planning equilibrium in Bogota and to enhance social and ecological
resilience of the emerging regional highland tropical city.




Incorporating Recreational Suitability into Mmultifunctional Landscape
Management
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The Ecosystem Services concept is commonly applied, in several variations, to try and model
the various benefits humans obtain from the environment, and to assess possible future
changes to them (Fisher at al., 2009). Under the Millennium Ecosystem Assessment (MEA,
2005), 'cultural services' include recreational use of ecosystems; access to the natural
environment can have positive effects on physical and mental health (de Vries et al., 2003)
and is widely supported by planners and decision-makers.

The requirement for rural recreation can be catered for in many ways, via the provision of
facilities at levels varying from visitor centres and similar facilities to simple footpaths. The
wider landscape also has an important bearing on recreation by contributing to the
attractiveness of a destination or route, not only through simple aesthetic preference — which
in truth is by no means simple (Ode et al., 2008) — but also for example by the opportunity to
see certain wildlife or experience tranquillity.

This ongoing research examines landscape and other factors relating to the suitability of a
rural area for recreational activity, using the example of a lowland river catchment in eastern
England within which recreation and tourism are economically important. Assessment is
carried out using Geographical Information Systems (GIS) techniques. Beginning with the
current situation, it then considers possible landscape changes under published future
scenarios, assesses their effects on recreational suitability and consequent effects of recreation
on the landscape, and discusses how these effects could be managed to maintain recreation
alongside other functions in this area.

This research is funded by the ESRC under an Interdisciplinary Early Career Fellowship,
reference RES-229-27-0006.
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Peri-urban metropolitan landscapes present particular challenges for applied landscape
ecology and land use planning to support sustainability goals. In this research, an original
pattern-optimization/regulation model using the Aggregate-with-Outliers spatial concept
(Forman 1995) is applied to the remnant historic agricultural landscape in the foothills north
of Beijing. The model characterizes the spatial composition, and configuration of the area
and gives a quantified perspective on the possible, or desirable outcome regarding land use
change. The model is not a completely prescriptive planning tool, rather it provides a
macro-diagnostic that can inform, and serves as a base for evaluation of alternative plans.

The peri-urban area of Beijing is a study case appropriate for land use optimization planning
purposes. The application of the quantified differentials against a desirable scenario -
regarding land use distribution/ regulation-, allows joint land use composition and
configuration analysis for macro-diagnoses of the heterogeneous landscape mosaic. The
model provides this way a narrative of the existing spatial complexity, land use dynamics and
the most desirable future land use scenarios at N.Beijing peri-urban fringe. The results from
the Beijing study case are compared with previous applications of the model, both in
Barcelona urban region and the N.E. megalopolis in the United States.

Low Carbon Society through Pekarangan Traditional Agroforestry
Practices in Java, Indonesia
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Pekarangan are traditional homestead gardens found in the tropical region of Indonesia and
are considered an optimal and sustainable land use type. Research into this system of
agro-forestry has been undertaken since 1995. A pekarangan consists of a green open space
located in the surroundings of a house or residential building. The establishment of
pekarangan has spread from rural to urban areas and from upstream to downstream in
watersheds. The area of a pekarangan varies with ownership and depends on the
socio-economic level and profession of the owner, as well as the distance from their residence
to the nearest city. Sustainable and abundant bio-resources produced from pekarangan are
expected to be available regardless of size. Through local community wisdom and knowledge,
pekarangan have been implemented as agro-forestry, agro-silvo-pastura, and



agro-silvo-fishery systems. Agricultural biodiversity and sustainable material circulation are
maintained in pekarangan. Pekarangan are also areas with potential for providing ecosystem
services such as carbon sequestration, water resource management, agro-biodiversity
conservation and landscape beautification. The Presidential Decree of the Republic of
Indonesia No. 22/2009 regarding a policy of the acceleration and movement of local resource
based food diversification was published in 2009. A pekarangan movement by the Ministry of
Agriculture was conducted from 2010 to 2014 in order to revitalise pekarangan production of
starchy crops, fruit plants, vegetable crops, medicinal plants, spice crops, industrial plants,
ornamental plants and other miscellaneous plants. Multi-storey levels of vegetation structures
and the species richness of pekarangan are not only proposed to mitigate global warming and
global climate change impacts, but also to support agricultural land for food security at the
household level. In addition, as an agro-forestry system pekarangan can also contribute
significantly to a region’s carbon budget while simultaneously enhancing the livelihoods of
rural communitiesa (Arifin and Nakagoshi, 2011; Kehlenbeck et al., 2007).

Acknowledgement: This research was supported by the Global Environmental Leader (GEL)
Education Program for Designing a Low Carbon Society (LCS) of Hiroshima University,
Japan.
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Human communities depend upon their environment and utilise different services provided by
ecosystems that are vital for health, as well as economic and social functions. Ecosystem
services provide a range of benefits at a local, regional and global level. These services may
be classified as provisional, regulating, cultural and supporting functions for an urban
community (Hancock 2010). Green Structure is an important component of the natural and
built environment in terms of services provided to an urban community. Green Structure in an
urban environment refers to green infrastructure that is planned and supports urban
development. From a planning perspective the spatial structure of green space provides a
basis for sustainable urban development. From a spatial perspective, Green Structure is more
than the sum of green spaces. It is considered a spatial network of open spaces, public and
private gardens and parks, sports fields, allotment gardens, woodlands and recreational
grounds (Tjallingi S. 2005). Therefore, it is considered a significant part of the built



environment and a major source of ecological services. The concept of Green Structure may
be described in various ways including objective and subjective points of view. From an
objective point of view, a Green Structure that is non-vegetated can be considered an open
space and provide opportunities for the environmental improvement for wild life and
recreational services in an urban setting. From a subjective point of view, Green Structure is
considered a key issue in urban land use planning and design. An ecological approach to
Green Structure planning should be considered by Authorities. To structure urban areas for
sustainable development it is necessary to appropriately apportion areas for both grey and
green cities. In consideration of the above discussion, this study will investigate spatial
networks of Green Structure in planned areas of Bahawalpur City, Pakistan. The spatial
network of Green Structure will be analysed through Green Structure patterns, Green
Structure elements and identification of major challenges that are barriers to the use of Green
Structure in residential areas. The research will analyse ecological services in terms of the
functions generated from investigated Green Structure. The quality of Green Structure will be
addressed in view of inhabitant demands by comparing the sizes of green spaces. This
research will develop an ecological approach for studying Green Structure in planned city
areas. Strategies will be proposed for better land use planning from a green perspective that
involves Green Structure design, according to specific situations and neighborhood
populations.
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Mechanism and Evaluation of Urban River Ecological Processes
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Rivers are highly open systems with uni-directional flows and are subject to high disturbances.
These characteristics have made their ecosystems very unique. Rivers with frequent flooding
and inundation are characterised by gentle slopes and gravel areas along their channels. These
provide habitats for many endangered plants, nesting areas for birds and act as purification
systems for polluted water. However, urban rivers in densely populated areas are often
modified by constructing compound or steeply sloped channels in order to provide
recreational play-grounds for residents and for the enforcement of levees. These channels are
rarely submerged during low or middle-class floods and subsequently, annual plants therein
are gradually replaced by perennial species, followed by bush and tall trees in succession.
This process can be accelerated by the occurrence of heavy nutrient loads in river water
(Asaeda et al, 2010). Ecological systems in urban rivers are thus highly dependent on their
artificial geomorphology, modified flooding regime and trophic conditions.



Correlations between ecological parameters such as vegetation coverage of the sediment bar
in riparian areas and other environmental and hydrological parameters were investigated for a
number of major rivers in Japan. Correlations were determined between parameters including
frequency and magnitudes of floods, number of dams, eutrophication level of river water and
channel shape. It was found that most of the flood plains of compound channels were
seriously encroached upon by dense vegetation. The most influencing parameter in single
channel sections was found to be the nutrient concentration of river water. Frequency of
submergence and the number of constructed weirs also had a significant effect on vegetation
coverage. It was found that less inundated channels suffered from the presence of dense
vegetation, dominated by exotic, highly productive species. Other ecological factors were also
highly influenced by vegetation coverage.

Although these high levels of correlation appeared to be linked to the modification of urban
rivers, ecological systems in urban riparian areas were also apparently affected by the
alteration of hydrological conditions and the eutrophication of rivers.

A Trait-based Analysis of the Functional Connectivity Provided by Mobile
Grazers in an Island Grazing System
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The area of species-rich semi-natural grassland in Europe has declined dramatically during
the past two centuries. The Stockholm archipelago was once a vibrant agricultural landscape,
with the movement of livestock between islands forming an extensive grazing network. Like
in much of Europe, agricultural industrialisation led to most grasslands either being
abandoned to become scrub or woodland, or converted to arable fields and subsequently
reverted to relatively species-poor pasture. The restoration of these habitats to species-rich
grassland communities has been a major goal, but restoration success has often been found to
be seed or dispersal limited. In island systems, the hostility of the matrix exacerbates this
problem, but also provides an ideal study system for investigating the dispersal of plant
species between fragmented habitats. One management strategy has been to restart small
grazing networks to improve connectivity in the landscape, and in the summer of 2009, we
collected fresh manure samples from grazing cattle and sheep after movement by boat
between islands. These were then grown in a greenhouse, and 5915 seedlings of 74 species
emerged from the 18 samples, corresponding to 18 movements within the grazing network.
Comparing the species dispersed with the vegetation communities in the donor and receiver
islands, we assess the subset of species and species traits which were transported. We can thus
examine the extent of the functional connectivity provided by these mobile grazers, and the
effect that timing of movement has on the range of species and traits dispersed.
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Mexico hosts a great cultural and biological diversity. In spite of the importance of Mexican
forests in terms of biodiversity, these landscapes have an average annual cover loss of
350,000 ha. Attempts have been made to define criteria and indicators (C&I) for the
assessment of sustainable forest management (SFM). The WWF and the IUCN developed the
forest quality C&I initiative to assess SFM at the landscape level, relying on criteria from two
main categories: (1) forest authenticity and (2) ecosystem services (Dudley et al., 2006,
Avila-Akerberg, 2009). The aim of this study was to assess high elevation temperate forests
west of Mexico City with respect to adherence to the concept of forest quality. This
assessment was undertaken to generate and integrate the information needed for SFM. The
forests in the study area are mainly semi-rural and community owned and provide goods and
services to ca. 22 million people. We integrated and mapped field and laboratory verifiers of
forest composition, pattern, function, process, tree health, area and fragmentation and
management, as well as ecosystem service indicators (carbon content, biodiversity
conservation, water infiltration and recreational value). Together with their verifiers, C&I
were weighted by a group of experts and stakeholders through a pair-wise multicriteria
analysis (Saaty, 1977). A forest quality index and map were produced by means of integrating
information for all indicators through spatial interpolation, in combination with an object
based land cover classification of Spot images from 2010. These tools are expected to provide
a solid yet flexible framework for decision making and monitoring of SFM in the study area
and other places around the world.
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Spatio-temporal heterogeneity is recognised as a key factor for biodiversity. In agricultural
landscapes, landscape heterogeneity is mostly described by the amount of semi-natural
elements. In addition, the heterogeneity of cover types in the cultivated matrix might also
influence biodiversity (Fahrig ef al. 2011). Within a year, this matrix is highly heterogeneous
in space and time, due to the diversity of crop covers, crop phenology and cultural practices.
Thus, for species that use crops during their life cycle, the cultivated matrix can be viewed as
a mosaic of asynchronous habitats with fast-changing suitability, which is likely to affect
species distribution and survival (Vasseur et al. 2008).

In this study we tested whether intra-annual heterogeneity of the cultivated mosaic affects
population distribution and dynamics of a beneficial carabid species (Pterostichus
melanarius). We hypothesized that distribution of carabid populations is driven in space and
time by seasonal changes in habitat suitability in crops and by insect movements from
unsuitable to suitable crops during the season. The study was conducted in a 30 ha mosaic of
five to six adjacent crop fields (winter cereals, maize) and their boundaries in western France.
Winter cereals and maize exhibit dense vegetation cover at different periods (May-July and
July-September, respectively) and were expected to have asynchronous suitability for carabid
beetles. From May to September 2009 and 2010, trapping was used to describe: 1) densities
of post-emergent adults in crop fields (enclosed emergence arenas), 2) carabid activity-density
in crop fields and field boundaries (open pitfall traps) and 3) carabid movements between
adjacent crop fields and between crop fields and their boundaries (directional barrier traps).

In the early season (May-July), carabid activity-density was higher in cereals than in maize
fields. This was partly explained by lower densities of emergent adults in maize fields due to
destructive effects of spring soil tillage on larvae and pupae in maize. On the other hand,
suitable vegetation cover and microclimatic conditions in cereals might also have resulted in
higher carabid activity-density. During this period carabid beetles moved preferentially from
maize fields with bare soil toward cereal fields with dense vegetation cover. Later in the
season, cereal harvest and vegetation growth in maize were followed by a drastic increase in
carabid activity-density in maize fields due to massive colonisation of these crops by insects.
The results suggest that the distribution and dynamics of carabid populations is driven by
asynchronous suitability of cereals and maize fields, which act as complementary habitats
during the season. The spatio-temporal heterogeneity of the cultivated mosaic might therefore
play a crucial role for the persistence of beneficial carabid beetles.
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Climatic changes can be defined as long-term and slow-developing changes which have
global and important local effects on climatic conditions (Tiirkes, 1997). In terms of the
effects of global climatic changes, Turkey is listed as one of the risk group countries. Due to
the ecological degradation caused by drought and desertification in Turkey it is expected that
diseases and infestations will become more widespread. Drought and heat can have direct
negative and positive impacts on tree resistance and insect populations and can also alter the
function of ecosystems and the structure of stands (Simsek et al, 2010).

In previous studies conducted in Turkey, a general decreasing (cooling) tendency in annual
and seasonal average surface aerial temperatures, particularly during summer months, has
been established in most parts of the country. However, a prevailing warming tendency has
been detected since the 1990s, particularly after a cold year in 1992. The most prominent
finding in the First National Declaration of Climatic Change of Turkey and in evaluations
over the period between 1951 and 2004 is the widespread increase in summer temperatures.
Average temperatures in Turkey have tended to increase in a similar manner to global average
surface temperatures. The increase in temperatures, however, is only observable in Turkey
after the 1990s, in comparison to the global phenomenon which has been observed since the
1980s (Demir et al., 2008).

Due to global warming, intense drying incidents are being observed in Bornmullerian fir
(Abies nordmanniana subsp. bornmiilleriana Mattf.) forests in the western Black Sea region
of Turkey in recent years. The general expansion of Bornmullerian fir, which is an endemic
species unique to Turkey, is occurring in the western Black Sea basin and Kocaeli basin,
located between the estuary of Kizilirmak and Uludag. The best forests in the area may be
seen in Ayancik, the Kastamonu-llgaz mountains, the Bolu-Seben mountains, the
Boyabat-Goktepe forests and in the Abant and Uludag areas. Bornmullerian fir trees develop
strong stake roots which can reach considerable depth from a young age. These trees demand
highly humid weather. Their temperature requirement is medium (Ansin et al, 1997).

In this study reasons for the drying of Bornmullerian fir forests located within the area of the
Kastamonu Regional Forestry Directorate were examined. Climatic data such as average
maximum temperature, minimum temperature, average temperature, minimum humidity and
average humidity were obtained from State Directorate General of Meteorology for this study.
Changes in these data sets were examined statistically. Meteorological data sets from over
35 years were divided into three periods (1975-1985, 1986-1997, 1998-2009) for better
evaluation. Trends for some of the essential meteorological parameters measured at the
Kastamonu meteorological station (such as maximum temperature, minimum temperature,
average temperature, minimum humidity and average humidity) were determined using a
linear regression model on a yearly time scale. Variance analysis and trend analysis were
also undertaken for these parameters.

Results from the study show that statistical differences (p<0.05) in average temperatures,
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minimum net values and maximum temperatures in particular were present. Further analysis
found that the increase in temperatures, particularly in the summer months (June, July and
August), created a decreasing tendency in humidity. It is thought that the significant increase
in temperatures during summer months and the significant decrease in humidity will cause
drying in Bornmullerian fir-type forest trees, which demand high humidity and are sensitive
to excessive temperatures.
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Much of the seasonal tropics are composed of a mosaic of savannah and gallery forests at
landscape and regional scales. Detecting changes in tree species distribution along an
environmental spatial gradient at the boundary of these vegetation types is a critical step for
understanding species realised niches and for predicting their dynamics. To detect and
interpret biodiversity and ecological tree community thresholds, data was collected along
30 transects of 3 km spatial gradients located at right angles to a gallery forest from a riverbed
into surrounding savannah. Because it was anticipated that vegetation change would be more
rapid in the zone immediately adjacent to the river than at a greater distance from it, the plots
were located at 20, 70, 120, 170, 220, 300, 400, 500, 750, 1,000, 1,500, 2,000 and 3,000 m
from the riverbed. Trees species densities (number/ha, 67 species) were measured from
335 sampling stations. Thresholds Indicator Taxa Analysis (TITAN) was performed on the
data set in R 2.11.1 to distinguish negative (z-) and positive (z+) tree species responses and
track cumulative responses of declining [sum(z-)] and increasing [sum(z+)] tree species in the
community. Indicator reliability and purity, as well as uncertainty around the location of
individual tree species and community change points, were estimated from 500 bootstrap
replicates. 40 species simulated a threshold decline or increase and had median change-point
distributions that overlapped their true threshold value of distance from the river. However,
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the distribution for 16 species included both thresholds. TITAN identified several tree species
with synchronous declines in response to distance at between 20 and 120 m from the river,
resulting in a distinct peak in sum(z-) at 70 m. The cumulative distribution of sum(z-) change
points among bootstrap replicates was quite narrow. The strong synchrony of change in many
species at short distances from the river was consistent with an ecological community
threshold. Relatively few species exhibited positive associations with increasing distance
from the river. Those that did were widely distributed along the spatial gradient, spanning
most of the range of values and approximating a linear distribution of observed taxon change
points with increasing distance from the river. By deconstructing tree communities at the
savannah-gallery forest boundary, TITAN showed that the savannah is a harsh environment
for the establishment of forest species. Further investigations are required to understand the
driving factors of nurse plant establishment and forest nuclei development in the savannah
and thus the different facets of niche colonization at the landscape scale.

Forest Fragmentation in Central Cebu and Its Potential Causes: A
Landscape Ecological Approach
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Forest fragmentation has been a pressing issue in the environment, particularly with respect to
its contribution to climate change. This study analyses forest fragmentation in Central Cebu
by using GIS and thematic maps developed for the Central Cebu Protected Landscape. The
analysis utilised three landscape indices: patch number (PN), mean patch size (MPS) and
mean shape index (MSI).

Data analysis showed that the remaining forests in the study site are highly fragmented. This
is indicated by the greater number of smaller forest fragments with areas less than 20 ha (PN
= 37) compared to larger fragments (MPS > 81 has) as well as higher MSI values of larger
fragments. All forest patches in the study site have convoluted or elongated shapes which are
more prominent in larger fragments than in smaller fragments. Among the identified causes
for this pattern are agricultural activities such as the production of annual and perennial crops.
It is probable that forests are converted into agricultural lands for this purpose.

Patch shape elongation and production of annual crops necessitate the implementation of a
management strategy that can address edge effect and manage regular disturbance resulting

from agricultural areas.

Keywords: Forest, Fragmentation, GIS, Cebu, Landscape, Ecology
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Euphorbia hatradena and Cirsium arvensis species are dominant species in a degraded
mountain landscape - Chahar Bagh, Golestan Province. The hypothesis was that certain
species caused a decrease in species richness and in the proportion of particular functional
groups. The objective of this study was to investigate index species to clarify mechanisms of
rangeland degradation. Species richness was found to be higher in the grazed protected area
than in the grazed, unprotected area. Grazing was found to decrease the total number of
species and grasses (Stipa barbata, Festuca ovina) while substantially increasing forbs and
shrubs (Cirsium arvensis, Euphorbia hatradena, Acantophylumi spp.). Topography also
appeared to impact the dominance of forbs and shrubs. Based on regression analysis, a
descrease in species richness with change in cover of grasses was evident. Cirsium arvensis,
Euphorbia hatradena, and Acantophylum are suggested as indicator plant species assessments
of degraded semi-steppe rangelands.

The Confounded Effects of Habitat Disturbance at the Local, Patch and
Landscape Scale on Understorey Bird Communities of the Atlantic Forest
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Numerous studies attempt to determine a single spatial scale or a dominant factor that best
describes changes in the structure of communities in fragmented landscapes. Yet the heavily
intercorrelated nature of these factors complicates analyses (Koper et al. 2007), and the wide
variation in species responses prevents the identification of a general trend (Gardner et al.,
2009). In this study, we used a two-tiered hierarchical variation partitioning (Cushman &
McGarigal 2002) to identify: 1- the relative importance of changes in vegetation structure at
the plot scale, patch structure (size and shape), and forest cover at the landscape scale; and 2-
the relative importance of variables within these scales; as predictors of the variation in bird
community structure in a fragmented landscape of Atlantic Forest. Birds were sampled with
mist-nets with a constant effort of 680 net-hours at each of 23 sites, which resulted in almost
2,600 captures from 15,000 net-hours. Regression models showed that changes in plot, patch
and landscape scale variables explained a large proportion of the variation in the bird
community, but results from variation partitioning showed that the intercorrelation among
predictors was so high that the unique contribution of each was non-significant. Our results
point to a relatively large importance of local and landscape scale variables at structuring the
bird community, but we also show that results vary greatly depending on the trophic guild
being analysed. We show that there is no single ‘best’ scale that is associated with changes in
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bird communities, and suggest that conservation efforts should be focused on finding a
strategy that best encompasses all scales and the needs of different taxa. Research support was
provided by Petrobras, CNPq, CAPES and NERC.
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Physiological Characteristics and Heavy Metal Concentrations of Urban
Street Tree Leaves in Beijing, China
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Sophora japonica L., as a representative of urban street trees in Beijing, China, was
investigated for pollution characteristics in August 2010. Sophora japonica L. leaves were
collected at 103 traffic sites, including the roadsides of expressways, trunk roads, secondary
trunk roads and branches. 12 non-traffic sites were also investigated for contrast. Chlorophyll
content, chlorophyll a/b, malonaldehyde content, pH, membrane permeability, sulfur, nitrogen
and heavy metals (Pb, Cu, Cd, Zn, Cr, Ni, Mn) of leaves were measured. Relationships
between these characteristics were discussed and differences among different grades of
highways were compared. General trends in space distribution of pollutants in Beijing were
also investigated.

Landscapes and Legends in Northern Nigeria: What Implications for
Sustainable Land Uses?
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E-mail:aliyubaraul @yahoo.co.uk

Relations between people and natural landscapes in northern Nigeria are becoming
increasingly strained. Landscape disturbances arising from cultivation and grazing are the
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major human impacts on rural landscapes. In urban areas, unprecedented levels of land
conversion into other urban land uses constitutes a threat to natural landscape systems. Most
of the scientific, institutional and technical tools of land resource management have failed to
abate these negative trends. As a result, removal of vegetation cover, desertification, soil
erosion and other forms of land degradation are rife in both rural and urban landscapes in the
region. However, a number of natural landmark landscapes have been conserved courtesy of
existing ancient legends and folklore. This paper aims to investigate the potential of local
folklore to aid in the conservation of elements of natural landscapes in northern Nigeria. The
paper is based on field observations and interviews. The findings reveal that most folklore
assumes the existence of sacredness and power in some of the attributes of natural phenomena
such as water bodies, trees and hills. This sense of sacredness provides security for some
natural landmarks against rampant human misuse. In Kano, a city with one of the highest
population densities in Africa, centuries-old biodiversity sinks still exist. Legends have lead to
the creation of a ‘forest’ within this savanna city. The small biodiversity sinks of this city offer
unique ecosystem services and biodiversity multiplication and protection. In some rural areas
folklore helps to shield some vulnerable landscapes. Legends have induced the protection of
land cover on some slopes, leading to slow run-off and extraordinarily rich grazing and arable
areas. The conclusion of this paper is that the major challenge is determining how to sustain
folklore in an increasingly globalising world which relegates indigenous belief systems.
Surprisingly, the legends of the region have continued to exist even after Islamic faith has
swept aross the region for centuries. Though seemingly contradictory to conventional science,
the potential of this heritage system is high and may be valuable for ecological landscape
sustainability. Landscapes under the influence of legends are very few, yet they could be used
to educate urban and rural populations on the needs and benefits of ecosystem conservation.

Keywords: Legends, Natural landscapes, Land use, Sustainability, Northern Nigeria
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Kano city in northern Nigeria was the largest city in sub-Saharan Africa in the 16™ century.
Although located in an ecologically precarious dryland area, the city’s indigenous land
management practices aided the entrenchment of habitat sustainability for a couple of
centuries. Past spatial patterns of the city allowed for the existence of numerous small and
large size ponds, open spaces, scrublands and wetlands within and separate to the city’s
compact built-up areas. In the last thirty years, however, the city has witnessed massive urban
growth that has replaced most of the scrublands, wetlands and open spaces with houses of the
elite. Mass, illegal steady encroachments on these urban ecological resources has also
occurred. This paper seeks to measure the role of rapid urban surface permutations in Kano
City on local ecosystem services. The specific objectives are: to measure the extent of spatial
changes in the landscape in the last thirty years; identify the effects of land use and land cover
change on the environmental components and quality of the city; and to discover the reasons
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for the loss of the entrenched indigenous pro-environmental values. To achieve these
objectives the study has utilised sets of meteorological data; field observations, analysis of
two air-photos and satellite images. It is anticipated that the findings of this research will
reveal that the main drivers of urban landscape change in traditional African cities like Kano
are principally the urbanisation processes of gentrification and densification. The effects of
these processes are expected to result in changes to the city’s climatic variables, albedo values,
landscape morphology, biogeochemical services, drainage systems leading to recurrent
incidences of floods and health hazards and to result in a progressive decline in biodiversity
composition. Conclusions may show how densification has created conflict rather than
solutions and demonstrate the need for spatial strategic plans and participatory
decision-making.

Keywords: Gentrification, Densification, Urban growth, Ecology, Sustainability, Kano city
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The Pindaré River Basin (PRB) is subjected to serious erosive processes at the margins of the
river, resulting from activities such as sand mining for construction as well as other forms of
environmental pollution and degradation. The PRB is located in a transitional zone between the
Amazon and Cerrado biomes of Brazil and supports high biological diversity. Considerable
efforts are needed to evaluate and monitor the impacts of degradation and fragmentation on
biodiversity and natural ecosystems, in order to better identify ways to improve management
practices in the PRB. This is mainly required in river systems in Maranhao, where rural
developments occur unplanned and educational activities on health are being implemented by
the Open University of Brazilian National Health System (UNA-SUS). The objective of this
study is to find solutions for adequate conservation planning of the PRB, with a focus on
identifying the tools that may be used to obtain information and knowledge for policy
decision-making in natural resource management and monitoring of biodiversity. This study
was carried out within the Zutiua sub-basin of the PRB. The impacts of human land use
activities on aquatic ecosystems were monitored with the LAPSUS model, which was used to
simulate erosion processes and sedimentation within the river. The Digital Elevation Model and
land use maps were used to undertake modeling of the river system. The effect of erosion and
sedimentation on aquatic biodiversity could be detected at the level of subsistence fishing
indicators, small-scale farming and fishing activities in one locality in the upper Zutiua. An
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investigation was undertaken to determine whether increased erosion, leading to the silting up
of streams and sedimentation, was affecting aquatic habitats and causing the population decline
of fish species and other vertebrates caught for food. In order to propose a biodiversity and
ecosystem conservation strategy (scenarios), the study area was divided into 10,000 ha
hexagons and a landscape-based approach was used to calculate a landscape index using
FRAGSTATS. The results suggest that the landscape of the Zutiua sub-basin has a critical
fragmentation, with half of the hexagons containing less than 10% native vegetation and only
23% of hexagons identified as well preserved. These results were used to propose landscape
management actions as the main recommended strategies to improve biodiversity conservation
in the study area. The results showed that more erosion and sedimentation was occurring in the
central/north part of the sub-basin, where the majority of human land use activities are located,
including railway and migrant population activity. An assessment of alga species indicated that
some areas of the river were disturbed by sewage deposits. The study results permitted
solutions to be proposed to move towards sustainable development in the sub-basin.
Acknowledgements: We are grateful to the Capes Wageningen Cooperation, Universidade
Federal do Maranhdo, Wageningen University and Una-Sus for their support of our field work
and the interchange program.
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Urbanisation, road infrastructure, agriculture and industrial applications are among the main
reasons for landscape fragmentation. Landscape fragmentation has a number of effects on
almost all components of landscapes including aesthetic, ecological, historical, and
recreational qualities. E. g. tranquility, scenary and landscape character (Canters, 1997).
Landscape fragmentation also divides, reduces and isolates habitat patches (Taylor et al., 1993;
Forman et al., 2003). For this reason landscape fragmentation is regarded as an important
environmental indicator by professionals of environmental science. Systematic, objective and
quantitative landscape indicators are needed to be understood in urban landscapes and they
should also be integrated in urban planning studies. In this study Izmir city, which has been
showing a rapid process of urban development, is analysed from the viewpoint of landscape
fragmentation. Landuse change and road infrastructure development are evaluated over
different periods of time (1984, 1990, 2000 and 2009) and fragmenting elements are analysed.
This study not only measures the landscape fragmentation in Izmir city but also reveals the
effects of fragmentation on different landscape types and their functions. Planning proposals
are made accordingly and the need for landscape management to establish a balance between
urban activity and natural habitats that suffer from human dominated areas is emphasised.

Acknowledgements: The authors gratefully acknowledge the scientific research grant

(CAYDAG 109Y210) of the Scientific and Technological Research Council of Turkey
(TUBITAK).
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According to European and German energy policies, the proportion of renewable sources
comprising the energy supply is to be increased significantly in the coming years. The
extended cultivation of energy crops has both positive and negative economic, social and
environmental effects. It can lead to conflicts and impacts on groundwater, soils, biodiversity
and the overall appearance of the scenery. There is a demand for suitable instruments to
regulate energy crop cultivation and to reduce the impact on ecosystems and landscapes.
Since it includes economic, ecological and social aspects, we see the concept of Ecosystem
Services as a suitable tool to safeguard and to enhance sustainable land management. The
poster describes our methodology with a participatory approach using the concept of
Ecosystem Services, scenario developments, evaluation of model results and joint conclusions,
which allows us to develop appropriate and widely accepted planning and other instruments
influencing biomass production towards more sustainable practices.

Looking at regulatory measures like laws, subsidies, planning guidelines and regulation, it can
be shown that guidelines exist but they are not sufficient. Together with stakeholders, there
will be a search for improved or modified regulation mechanisms that are widely accepted.
Results gained from this participatory approach will be converted into recommendations for
both practice and decision makers, a core intention for current research activities in the field
of sustainable land use.

Space and Time scales of Landscape Services
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Germany
E-mail: o.bastian@jioer.de

30



Ecosystem services are always bound to spatial units, and they manifest themselves in spatial
differentiations, in various dimensions and scales. They are also a subject of partly rapid
changes, concerning both the factual level and the value level. It is useful to combine the
ecosystem service concept with the landscape concept, and to define landscape services.
Landscape can better be connected with structural and process-related interactions
(“pattern-process relationships™) than can ecosystem services. Moreover, they may integrate
various scientific disciplines (interplay between humans and their environment, the more
contextual view), they are relevant for practical spatial planning, and more familiar to
practitioners (also allowing public participation)(e.g. Termorshuizen and Opdam, 2009,
Kienast, 2010). We take landscape services for a special case of ecosystem services, on the
one hand. On the other side, the landscape approach is wider and more complex as it includes
in addition to physical aspects aesthetical, cultural, psychological, and utilitarian aspects alike,
viewing landscape as a hybrid system, with the interplay of nature, society and technology.

Landscape services are related to special landscape patterns; i.e. particular combinations of
landscape elements and landscape units. There are interactions and therefore spatial
concordances among different services. Frequently, there are particularities regarding supply
and demand: services can be delivered at one place but used at another place (spatial
trade-offs: benefits here — costs there). Service provision as well asvaluation aspects
(stakeholders, decision-making) are depending on scale issues. For the sampling of data and
the assessment of services, suitable units of reference are necessary.

Time aspects manifest themselves in changes of services (for example caused by impacts), in
scenario analyses, in temporal differences concerning the supply and demand of services, in
temporal trade-offs (benefits now — costs later), or in changes in judgments as to value.

As a methodical guideline, we recommend the EPPS-framework (Ecosystem Properties,
Potentials and Services - Grunewald and Bastian, 2010, Bastian et al., 2011). This framework
aims at the differentiation between the potential performance of ecosystems and landscapes
and the service actually used or demanded by the society. This is important for various issues,
such as the suitability and carrying capacity of ecosystems (and landscapes) for planning and
management purposes as well as for governance schemes.
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Quantifying landscape patterns and change is essential for the monitoring and assessment of
the ecological consequences of land use change and human interference. This study focuses
on the effects of changing landscape patterns and dynamics (changes in landscape patterns
through time) on the water quality of the Zayandehroud River, which is the most important
river in central Iran. The rapidly increase in water demand and water pollution due to
population growth, industrial and agricultural development around the river in Isfahan
province over the past decades, is causing the water quality of the Zayanderoud River to
severely degrade. Therefore, monitoring of Zayandehroud water quality is critical, especially
due to the concern that freshwater is becoming a scare resource in this region of Iran. The
main goal of this research is to characterise land use change in the Zayandehroud River basin
since 1990 and to examine how landscape patterns (including Number of Patches, Edge
Density, Largest Patch Index, Fractal Dimension and Shannon's Diversity Index) influence
water quality parameters (including BOD, COD, EC, pH, and TDS) measured at several
stations along the river. Land use and land-cover maps of the area were prepared using
maximum likelihood classification of the multi-temporal Landsat5 (ETM) images taken in
September 1990, 2001 and 2008. To quantify landscape patterns various metrics such as
NumP, ED, LPI, AWMPFD and Pland were calculated. Pearson correlation test and regression
analysis will be applied to assess the relationship between landscape indices and water quality.
The results of this study can be used to establish and implement effective water management
at the landscape scale in this region.
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The research program “Public Action, Agriculture and Biodiversity” (DIVA) of the French
ministry of environment aims at providing science-based results and methods to foster
biodiversity protection and management. Since 2003, twenty projects have been funded
covering all four French metropolitan biogeographic regions and a large variety of farming
situations and cultural landscapes. The climate in France varies from Atlantic temperate, to
continental, alpine, and Mediterranean. The proportion of different agricultural land uses
varies between regions but similar cropping and livestock systems are found. Within each
region, the landscape can be opened or characterized by a hedgerow network. This is an
opportunity to build a general picture of biodiversity as it relates to agricultural policies under
different environmental conditions and to propose novel forms of public action.

The diversity of elements of biodiversity: no institution aims at managing “biodiversity”,
even if overarching policies such as the Rio Convention have this global objective. Each
public or collective action deals with a specific segment of the range of species. Large
endangered emblematic species benefit from policies aiming at protecting them one at a time.
For instance, scavengers such as vultures feed on sheep carcasses. To restore the vulture
population, squaring policies must allow farmers or NGOs to feed the wvultures; this
necessitated the assurance that no sheep disease would be spread by vultures. This led to
changes in the EU regulation of squaring. Most of the time, a group of species is at stake, for
instance weeds, carabids, grassland plants or insects in fish ponds. In this case, habitats are
protected (as in the EU habitat directive). An important lesson of the projects is that the local
richness of any group is about a tenth of the study area's (region) richness. This is true for
aquatic and terrestrial components, plants, birds and insects. This means that beta diversity,
linked to landscape heterogeneities, is a key feature to manage.

Lessons for public policies design and implementation: The diversity of the
implementation of public policies and biodiversity management strategies is also the rule at
regional and farm scales. All these results provide information that helps promote other
strategies than the usual European agri-environmental measures that focus on field scale alpha
biodiversity. This reinforces the importance of the spatial, cultural and technical components
of biodiversity, i.e. the importance of a multiple scale framework for biodiversity management.
This implies a shift in the definition of “good practices” from field to landscape scale.
Practices must vary from field to field. The integration of a spatial dimension in biodiversity
management is consistent with other key aspects, such as the necessity to maintain or restore
ecological connectivity, or to grow a diversity of crops and to use different cropping practices
within farms and landscapes. This is a means to integrate a biodiversity component within
farming systems. This would also help overcome the difficulties of agri-environmental
policies in achieving their goals.

Ecotoxicology and Macro- and Landscape ecology — Time for Integration
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Despite considerable progress of ecotoxicology, the central questions in this discipline, such
as “What are the effects of toxicants on biodiversity and ecosystem functions and services?”
remian to be answered. We argue that if such questions are to be answered, methods and
concepts of ecotoxicology should be integrated with macro- and landscape ecology.
Furthermore, we show that such integration is currently methodologically possible and show
examples of mesocosm and field ecotoxicological studies.

First example — In the ECOLINK project we aimed at establishment of the ecosystem level
dose-response relationships depending on regional biotic characteristics and local
abiotic/biotic factors. We conducted a parallel mesocosm (300 little artificial ponds)
experiments in Europe (Leipzig, Germany) and Asia (Karasuk, Western Siberia, Russia) and
investigated zooplankton communities’s responses to insecticides. These experiments have
shown that community sensitivity varied markedly between the treatments, with the
lowest-observed-effect concentration (LOEC) differing by a factor of up to 100. The series
with the lowest availability of food and strongest competition was the most sensitive to the
toxicant (Stampfli et al., 2011). Furthermore, it was revealed that intraspecific competition
plays a key role in the species response to toxicants. These findings indicate that
environmental context is much more important for ecotoxicological evaluation than assumed
previously.

Second example — We develop trait-based indices SPEAR bioindicators for detection and
quantification of ecological effects of pesticides and other toxicants over large spatial scales
(Liess and von der Ohe, 2005). These bioindicators allow detection of the toxicants effects
that are not detectable by conventional taxonomy-based analyses due to effects of
confounding factors and natural variability (for the theoretical background of the trait-based
approaches see e.g. McGill et al., 2006). The studies in several regions of Europe show
evidences that, in the field, pesticides can have effects at concentrations more than 100 times
below the concentrations that can cause effects in the standard laboratory tests. One reason for
these differences is that organisms in real-world ecosystems are exposed to multitudes of
biotic and abiotic stressors that are present in the environment but absent in standard toxicity
tests. Application of the trait-based metrics allows to separate effects of toxicants from the
effects of those additional stressors (Beketov and Liess, 2008), and furthermore shows that
understanding the toxicants effects in the context of the real-world systems is much more
important for ecotoxicological evaluation than assumed previously. These examples show the
urgent need to integrate ecotoxicology and macro- and landscape ecology.
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Creating desired landscape change requires integrating and transferring scientific knowledge
in a manner that it can be used effectively by decision-makers. Cash et al. (2003) proposed
that the effectiveness of knowledge transfer is influenced by three characteristics of science:
saliency (relevance to decision making), legitimacy (fair and unbiased information that also
respects stakeholders’ values), and credibility (scientific adequacy). Other factors of effective
knowledge transfer include accessibility and usability (Dilling and Lemos 2011). There are
many approaches to integrating and transferring scientific knowledge; each with its own
strengths and weaknesses. Examples include decision support models/apps, systematic
reviews, newsletters/blogs, wikis, text books, research literature databases, and
evidence-based guidelines. Guidelines can offer tangible, easy-to-understand principles
applicable for local planning and design. This presentation will focus on the development and
evaluation of evidence-based design guidelines for conservation buffers to determine if these
guidelines produced effective knowledge for decision-makers. Over 1,400 research
publications were synthesized and distilled in the publication, Conservation Buffers: Design
Guidelines for Buffers, Corridors, and Greenways (Guide). Illustrated rules-of-thumb are
provided for designing buffers to improve air and water quality, protect soil, enhance habitat,
increase economic productivity, create recreation opportunities, and beautify the landscape.
Anecdotally, the Guide appears to have some traction among decision-makers; over 10,000
copies have been requested and the publication has been translated into Chinese, Spanish,
French, Korean, and Mongolian. To formally assess the Guide, an evaluation was conducted
using interviews and a web-based survey of those who had requested the English version of
the Guide. The majority (79%) of respondents indicated that they found the Guide to be a
useful and effective resource for planning and design, while 77% agreed that the Guide
presented research in a practical manner. More than half (59%) of respondents stated that they
would recommend the Guide to others while 4% of respondents did not find the Guide to be
useful. Based on this study, evidence-based guidelines may play a role in integrating and
transferring knowledge to affect landscape change however there are challenges and issues
that should be considered. Some of the challenges include the significant time investment to
develop guidelines and planners’ desire and need for regionally specific information.
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Real landscape multifunctionality has been defined as accomplishing different functions on
the same land unit at the same time (Haaland et al. 2011). One of the key steps in planning
and designing real multifunctional landscapes is comparing environmental and
socio-economic functions to identify synergies and conflicts and then deciding how to achieve
the desired mix of functions on a single land unit. Designing for several functions requires a
multi-criteria decision aid (MCDA) for analyzing function compatibility, weighing tradeoffs,
and developing a final plan; often with incomplete data and indeterminate levels of impact.
The principle aim of a MCDA is not to produce a solution but to construct something that
helps decision-makers take part in creating the solution (Munda et al. 1994). Some examples
of MCDA include landscape function indicators, alternative scenarios, integrative
optimization models, and transdisciplinary expert systems. It is useful to consider attributes of
MCDA under a typology to assist in selection of a suitable MCDA for a specific project as
well as to inform research and development of new MCDA that can improve multifunctional
planning and design. This typology is not intended be a comprehensive analysis or review of
the subject, but rather as a conceptual framework useful for understanding some of the key
considerations that are inherent in any MCDA approach.

The typology includes five elements: (1) function inclusiveness, (2) data input, (3) integrative
strategy, (4) output, and (5) transparency. Function inclusiveness is the range of
environmental and socio-economic functions that a MCDA is capable of addressing. Data
input takes into consideration the different types of data or knowledge that may be used in the
method; quantitative, qualitative, or mixed. The third component describes the strategy used
to integrate and analyze the data under a multi-criteria framework. Output is the format in
which the integrated information is presented and used to aid decision-makers in creating
design solutions while transparency is concerned with the overall understandability of the
MDCA by decision-makers. This typology will be applied to several MCDA to explore the
diversity of approaches and to foster discussion on challenges, barriers, and opportunities to
using these types of tools. Recommendations for future research and development of
MDCA to enhance designing for multifunctionality in local landscapes will also be discussed.
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The concept of multifunctionality suggests that landscapes can provide multiple
environmental, economic, and social functions and it is often considered a prerequisite for
sustainable land use. One type of landscape multifunctionality involves attaining different
functions on the same land unit at the same time (Brandt and Vejre 2004). Achieving
multifunctionality on local landscapes requires them to be designed and managed to capitalize
on ecological interactions and synergies while reconciling conflicts and tradeoffs. Landscape
functions can be produced or enhanced by altering components of landscape structure such as
vegetation type and configuration, topography, hydrologic routing, terrestrial community, and
connectivity (Hobbs 1997). A method for comparing functions and their associated landscape
structural requirements is necessary for determining compatibility between functions,
weighing tradeoffs, and developing a final plan.

A function-based design matrix tool is one approach that allows land managers to compare
landscape structure design criteria for each function. The simple matrix format allows design
information from empirical studies, expert opinion, and local knowledge to be recorded,
synthesized and used in a systematic manner. This format may also be useful to inform
scientists on how the knowledge they produced can be applied in landscape planning and
design; and on the remaining gaps in the knowledge base that need to be addressed by
research (Nassauer and Opdam 2008). Using the matrix tool, land managers can identify
criteria that are compatible as well as those that are in conflict. Compromises often will be
required to reconcile conflicts and optimize a final design. Among well-matched criteria, one
may be more-stringent and will determine the final design, such as vegetation type. For
conflicting criteria, concessions may produce a design that provides acceptable, albeit less
than desired, levels of each function. If an acceptable compromise cannot be found, then the
desired functions cannot be performed on the land unit and other locations will be necessary
to acquire the desired functions. To illustrate the use of the function-based design matrix tool,
an ecobelt example at a rural-urban interface will be used, where the functions desired include
economic production, water quality, biodiversity, recreation and aesthetics. Strengths and
weaknesses of this method will be discussed and recommendations for future research will be
suggested.
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For many species living in urban and suburban landscapes the potential habitat is often very
fragmented which according to metapopulation theory can lead to species extinctions.
Although land use planners often have a range of tools at hand when they assess ecological
values of green areas in a landscape context, it is less common that they have access to
easy-to-use tools where effects of landscape fragmentation are taken into account. Recently,
network analysis has been proposed as a user-friendly and credible method to assess the
ecological impact of landscape fragmentation. The method is suggested as being particularly
suitable for land use planners since it can assess the importance of individual green areas in
terms of their contribution to upholding the connectivity of the landscape.

In order to elaborate this potential benefit further, we present an interview-based study of
ecologists employed by municipalities in the Stockholm region in Sweden. All interviewees
had at least a basic understanding of the network perspective. We report the opinions and
expectations of municipal ecologists on network analysis as tool for analyzing and communic-
ating ecological values of green areas. What benefits and limitations do they see in using
network analysis for ecological assessment? Have they got access to other methods for
quantifying the consequences of landscape fragmentation?

Preliminary results indicate that a majority of the interviewees thinks that the network
approach would be a valuable tool in the planning process since it delivers pedagogic,
credible and quantitative assessments of landscape fragmentation. Hence, the benefit of the
network approach seems to be significant if put into practice in land use planning, by
identifying the impacts of landscape fragmentation. However, the need for acquiring
empirical grounded estimates of species dispersals capabilities in an urban context was
stressed by many of the interviewees.

Assessing the Impact of Climate Change on Landscape: Going Beyond
Land Use to Formulate Spatial Planning Strategies

Tim Van BEVEREN, Veerle Van EETVELDE
Department of Geography Ghent University, Ghent, 9000, Belgium
E-mail: tim.vanbeveren@ugent.be

The interaction of natural and human factors is influenced by many factors, including climate
change, effecting both natural processes and human activities. This chain of effects is causing
changes in both the landscape pattern and the related functions and ecosystem services. To
assess these effects, it is important to have insights in the geographically differentiated impact
of climate change, such as increase of the mean temperature and winter precipitation, having
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different consequences for soil properties, biodiversity, forests, agricultural activities, and
others. Based on this knowledge, it is possible to assess changes in different landscape types,
which are determined by soil properties, land use, elevation and cultural qualities, and effects
on the landscape heritage. The overall assessment of climate change and the impact on
landscapes is needed to develop spatial planning strategies, including adaptation and
mitigation measures anticipating to possible effects of climate change in Flanders (Belgium).
Therefore, a relevant landscape typology for the Flanders region is necessary as a reference
base, susceptible to be affected by climate change. In this paper, the methodology for
determining landscape types is proposed and the sensitivity of the landscape types to climate
change is assessed. This is illustrated for the case study of the ‘Kempen’, situated in the
north-eastern part of Flanders. In a first phase, information themes significant for climate
change are selected: a land cover map derived from the topographical map (1/10.000) of 2009,
the soil map of Belgium (1/25.000), and a digital elevation model with resolution Sm.
Secondly, the themes are converted into raster data and combined into one RGB colour
composite. The object-based image analysis software Definiens Professional (former
eCognition) is used to compile a segmentation based upon the composite image, The resulting
polygons are seen as landscape areas. For each area, the corresponding attributes, based on
land use, soil properties and topography, are calculated in the third step, as well as a selection
of landscape metrics indicating the composition and configuration of the areas. Fourthly, the
landscape types are defined using latent class analysis and cluster analysis. Lastly, the paper
gives the onset about the assessment of the sensitivity of the landscape types affected by
climate change. In this phase, sensitivity as well as vulnerability maps are produced. Also
indicators for landscape heritage were compiled, indicting the amount of heritage that could
be affected by flooding, drought, etc. The combination with the sensitivity maps gives an
indication for the vulnerability of landscape heritage.

Keywords: Flanders (Belgium), GIS-analysis, Integrated landscape and heritage management,
Landscape typology, Climate adaptation and mitigation

Impact of Historical Land Use Changes on Ecological Networks Using
GUIDOS Software
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Within the project TransEcoNet (Transnational Ecological Networks in Central Europe,
http://www.transeconet.eu/) the historical development of ecological networks in the region of
the Saxon Switzerland (South Eastern Germany) is analysed. Given that nearly no historical
data is available on the development of ecological networks over time the GUIDOS software
(Graphical User Interface for the Description of image Objects and their Shapes) is used as a
tool for identifying possible historical ecological networks.

Five different time periods (1780, 1880, 1900, 1992 and 2005) are analysed using a specialist
approach. The assumption is that certain species, the so called specialists are using more or
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less disturbed and semi-natural parts of a landscape as home ranges like forests, natural
grasslands, hedges, old fallow land and orchards. The various land use types of the different
time periods are classified into suitable and unsuitable habitat for these specialists. Because
agricultural areas around 1780 and 1880 were far less intensively used than after the
industrialisation around 1900 and can therefore also be considered as suitable habitat for
specialists. Thus, this approach gives the opportunity to identify land use change in time,
space and quality and is therefore a good tool for showing the historical development of
ecological networks.
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Urban Ecology and Seasonality of Blowflies (Insecta, Diptera) in Brasilia
City, Federal District, Brazil
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Diptera and Forensic Entomology Laboratory, University of Brasilia, Brasilia-DF, CEP
70.910-900, Brazil.
E-mail: grazielabiavati@yahoo.com.br.

Urbanisation and its possible effects on biodiversity conservation has led to greater interest in
studies on the dynamics and characteristics of urban ecosystems. The urbanisation process and
implementation of new agricultural areas are leading to the fragmentation of original habitats of
the Cerrado, the second largest biome of Brazil (e.g., Myers et al., 2000). The arthropod
communities in urban environments tend to be more diverse than those in non-urban
environments and some faxa may benefit more with urbanisation than others (McIntyre, 2000).
The general goals of this study were to identify the possible relationships between the different
degrees of perturbation in richness, composition and abundance of blowflies species and to
identify possible relationships between different degrees of perturbation and temporal and
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spatial variation in population dynamics of blowflies species. The study was carried out in
Brasilia City, Federal District (15°47°30,9°’S; 47°53°06,89°W) between July 2010 and June
2012. Fifteen areas in three different degrees of human perturbation (low, intermediate and
maximum) were selected and classified by means of GIS. Flies were caught using wind
oriented traps fabricated from transparent type 2 L pet bottles. Baits composed of 30 g of
ground beef were left for 48 hours at room temperature to allow putrefaction to occur and
exposed every 30 days for 30 consecutive hours. The abiotic parameters measured for this
study were temperature, relative humidity, precipitation and cloudiness. Six species of
blowflies were collected over the monitoring period, including Chrysomya megacephala (N =
4,501) and Chrysomya albiceps (N = 1,484), the two most abundant species in the three areas of
perturbation. Lucilia eximia (N = 9) and Chloroprocta idioidea (N = 9) were only collected in
the minimal and intermediate areas of perturbation. No significant difference was found
between the number of individuals of C. megacephala collected in the three areas of
perturbation (N = 21, F, ;5= 2.121, P = 0.149). However, significant difference was found
between the number of individuals of C. albiceps collected in the three areas (N = 21, Fy 15 =
3.854, P = 0.040). Only relative humidity appears to have negatively affected the number of
individuals of C. albiceps collected in the area of minimal perturbation (r* = 0.561, F; 5= 6.396,
P = 0.053). Chrysomya megacephala and C. albiceps are invasive species (Guimaraes et al.,
1979; Greenberg & Szyska, 1984) that were mostly collected within the city area. However,
the presence of Lucilia eximia and Chloroprocta idioidea in the city area indicates that there is
a good quality of green spaces within the city and that these species may be good biological
indicators.
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Identification and Measurement of Anthropogenic Effects in Landscapes
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As a consequence of anthropogenic pressure, landscapes change; deforestation is a
well-known example of this type of human-driven landscape change. Landscapes change
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from entirely natural to anthropogenic or cultural, in which landscape composition is marked
by land covers and uses directly related to the civil society, such as degraded vegetations,
agriculture, urban zones, or road networks. Landscape dynamics can be quantified by
landscape pattern analysis. Many landscape metrics are available to capture the different
features of pattern change. As a consequence of the pattern/process paradigm, the ecological
consequences of the observed dynamics can be linked to ecosystem processes and
characteristics, such as biodiversity. By means of a series of case studies linking field
observations of fauna and flora with cartographic and demographic data, the importance of
pattern analysis and landscape management is underlined, as well as the diversity in types of
anthropogenic landscape change. Conclusions are drawn with regard to the ecological impact
of landscape change. Guidelines are formulated for the characterization and analysis of
anthropogenic effects in landscapes by means of pattern analysis.

Spatial Scaling of Species Abundance Distributions: Patterns and
Predictions
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In this work we explore the implications of the patterns exhibited by the moments of species
abundance distributions to predict species relative abundance at spatial scales hitherto not
sampled. Although species abundance distributions are central to the description of the
diversity of an ecological community and have played a major role in the development of
theories of biodiversity and biogeography, most work on species abundance distributions has
focused on one single scale. Here we look at the evolution of species abundance distributions
as a function of area and describe its scaling properties with a view to providing tools for
estimating the relative abundance of species at large spatial scales. We base our analyses on
the moments to the species abundance distribution. The reasoning is the following: if we
know how the moments behave as a function of area then we can extrapolate the moments
and reconstruct the probability density function. In fact, probability theory tells us that the
moments are the coefficients of the Maclaurin expansion of the characteristic function, which
is the Fourier transform of the probability density function hence, there is a relationship
between the moments and the probability density function. The latter approach, however, is
not practical in real situations and we use here a method based on discrete orthonormal
Tchebichef moments. To exemplify the technique we use data on tree and shrub species from
a 50ha plot of a tropical rainforest in Barro Colorado Island, Panama. First, we assess the
application of the method within the 50 ha plot and, then, we predict the species abundance
distribution for larger areas up to 500ha. The results predict for areas above 50 ha a clearly
bimodal distribution with one of the maxima occurring for the singletons abundance class,
therefore predicting that the rarity of tropical rainforest trees (identified by the number of
singletons and doubletons) is not abated when area increases.
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— The Case of Southern Sweden
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Urban nature provides local ecosystem services such as absorption of air pollutants, reduction
of noise, and provision of places for recreation, and is therefore crucial to urban sustainable
development. Nature conservation in cities is also part of the global effort to halt biodiversity
decline. However, urbanisation creates landscapes with different characteristics and
prerequisites compared to for example forests and agricultural landscapes (Grimm et.al. 2008).
The dominance of human activities results in land-use changes that compromise many
ecological processes and a high degree of ecological and social heterogeneity generates a
mosaic of different land uses in urban landscapes. Such urban characteristics force forward a
reconsideration of nature conservation planning and management, e.g. why, where and how to
protect urban nature in a purposeful way. The aim of this project was to examine the current
urban nature conservation and discuss its future role in the urban landscape. The project was
performed in the southern part of Sweden and examined: i) the present characteristics of
nature conservation in urban landscapes, ii) the effects of establishment of nature conservation
areas on land use patterns in the surrounding urban landscape, and iii) how spatial and
temporal scales are recognized in practical management of urban nature conservation areas.
Sweden is an interesting study area due to its long and strong traditions in both nature
conservation and urban planning. Both quantitative and qualitative methods were applied, e.g.
statistical analyses of official databases, spatial analyses, interviews and text analyses. The
examination of all 1869 nature reserves in southern Sweden showed that they are fewer, but
larger and have a higher diversity of land covers in urban landscapes (Borgstrom 2009). They
are also based on a higher number and different objectives than rural nature reserves. The
patterns found seem to be a reflection of the urban context rather than a conscious adaptation
to the specific urban characteristics. Analyses of 15 urban nature reserves showed that
urbanisation adjacent to these areas followed the general urbanisation patterns in the cities
and no additional increase or limitations in urban settlements could be detected. In general,
there was a lack of social and ecological linkages between the nature conservation areas and
the urban landscape and practical management showed a limited recognition of cross-scale
interactions (Borgstrom et al. 2006). The results indicate a conceptual and physical isolation
of urban nature conservation areas that risks decreasing the public support for nature
conservation, cause biodiversity decline, and hence impact the generation of ecosystem
services. A major future challenge is therefore to transform current conservation strategies to
become integrated into overall urban governance. Seeking social-ecological synergies is at the
core of such integration, where urban planning is proactive and concerns landscape
multifunctionality, cross-scale strategies and border zone management.
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Landscape ecologists have increased their understanding of landscape metrics behaviors
considerably, as well as explored a myriad of aspects relating to habitat fragmentation by
analysing computer simulated landscapes using different algorithms. The ability to
independently control for landscape cover and spatial aggregation is one of the major benefits
which will help to spread the use of neutral landscapes in this field. However, simulated
landscapes have important drawbacks and have been considered too simplistic to properly
represent real landscapes. The behavior of different algorithms used to generate simulated
landscapes across a variety of habitat cover and aggregation was investigated to assess and
compare their general results. Four different landscape generators were used: QRule (Gardner
& Urban 2007), which is based on fractal geometry; Bolker (2007); Keitt (2000), which uses
two-dimensional discrete Haar wavelet with Hurst exponent; and Boscolo (2007), which has
an exponential aggregation function. For each algorithm binary landscapes with 14 levels of
habitat cover (from 5 to 70% in 5% steps) and 11 aggregation levels (from 0 to 1 in 0.1 steps),
orthogonally distributed were generated, with 100 replicates of each combination of cover and
aggregation, totalling 15,400 per algorithm. The spatial organisation of each generated
landscape was measured using six indices from SDMTools in R 2.10.1. These included Mean
Patch Area (MPA), Proportion of Core habitat (CORE) considering a 1 pixel edge depth,
Mean Perimeter-Area Ratio (MPAR), Patch Cohesion Index (COEH), Aggregation Index (Al)
and the Largest Patch Index (LPI). Each index had different patterns of variation but most of
them presented mixed responses to land cover or aggregation. In general, two groups of
landscape generators with similar behaviors were found. The QRule and Bolker produced
smooth, almost linear variations in all indices, with strong effects from land cover observed
on LPI and CORE at all aggregation levels. Conversely, QRule and Boscolo produced similar
threshold behaviors for almost all indices, with remarkable sudden changes in index values
for LPI versus land cover and for Al, COEH and CORE against aggregation. In summary, it
was observed that results were algorithm-dependent and that this may have severely
influenced the comparison between previous studies based on different simulated landscapes,
thus affecting the ecological understanding of biological systems. Extreme caution should be
taken when analysing results obtained from simulated landscapes, especially when
extrapolating them to natural systems.
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Several studies in the last decade have shown that landscape changes can impact composition,
abundance and behavior of pollinator assemblages and are considered the main cause of
pollination services limitation in agricultural systems. The compilation of these results can
help to identify underlying patterns and gaps in knowledge that could subsidise the
development of research and conservation guidelines, and thus contribute to the design of
landscape level policies to counteract pollination deficit. The objective of this study was to
review the current knowledge on the effects of changing landscape structure on pollinators
and pollination services in natural and agricultural ecosystems. In July 2010 a search of the
Web of Science database (http://portal.isiknowledge.com/) was undertaken using the
following key-words in the “topic” field: “Landscape AND Pollination” and “Friendly
landscape AND Pollinator”. The search returned 178 scientific articles of which 133 (75%)
were directly related to the response of pollinators to landscape changes. These earliest study
was published in 1987 but the majority of studies were published between 2001 and 2010 in
56 journals. Most of the journals specialised in biological conservation and ecology with
almost no focus on agricultural sciences. The first scientific work to directly address the
effects of habitat spatial distribution on pollinators was undertaken in the central Amazon,
Brazil. However, subsequent research was conducted mainly in northern temperate regions.
The majority of the studies approached pollination issues only at the patch level. Among these
studies most did not provide exact information on patch sizes. Few studies considered
large-scale landscapes and half used buffering zones around patches or sample sites to
estimate landscape structure. In addition, the inter-habitat matrix was sparingly addressed
until 2005 and gained importance in publications only after 2006, indicating a general
growing interest in landscape permeability and functional habitat connectivity. Most
importantly, this review indicates a general strong positive influence of the amount and
proximity of natural areas on diversity and abundance of pollinators. Habitat loss and
fragmentation change population viability and are therefore the likely main drivers of
pollinator decline around the world. To provide adequate conservation of pollination services
in the landscape context the critical levels of habitat loss above which mass pollinator
extinctions become highly probable, leading to the collapse of plant-pollinator interactions,
need to be determined. Future studies must focus on developing new technologies for
environmental management and monitoring, which can deal with multi-scale approaches and
integrated pollinator friendly landscape planning, leading to positive results for agricultural
production.

We thank the coordinators of the project, “Avaliagdo do uso sustentavel e conservagdo dos

servigos ambientais realizados pelos polinizadores no Brasil” and CNPq, Brazil, for their
support of this research.
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Reduced Emissions from Deforestation and forest Degradation (REDD) intend to provide
incentives for forest conservation by rewarding carbon efficient management practices.
Entangled in international payment for ecosystem services (PES) paradigms and national
REDD implementation strategies, local REDD projects are struggling with adaptation of a
global scheme to local circumstances. Like many developing countries where agriculture and
natural resources represent livelthood mainstays for a mostly rural population, Land Use
Planning (LUP) has been used in Laos as core policy instrument to address the trade-offs
between environmental and socio-economic goals in sustainable development. The Lao
national REDD strategy envision LUP as key instrument for the local implementation of
REDD. REDD payments would provide foremost, long-term incentives for local stakeholders
to comply with land-use plans and commit to community-based long-term monitoring
activities. REDD contract would be signed by all parties at the end of a participatory
landscape planning process depending on the amount of carbon emission that would be abated
under the collectively designed landscape scenario. However, evaluations of current LUP
practices in Lao PDR have revealed large discrepancies between intended goals and actual
outcomes of LUP due to on-the-ground implementation issues compromising effective
realization of the plans.

In this paper, we introduce an innovative approach to LUP and illustrate its relevance to
REDD by a case study in the northern uplands of Laos. A negotiation support platform
involves multiple-stakeholder groups into land use discussions and clarification of
land-carbon ownership rights. Spatial visualisation tools are used to enhance local
participation in LUP and adaption to the local circumstances. Participatory 3D Modelling
brings a vertical dimension which facilitates the comprehension of the landscape and
intensifies interactions around a physical media. This ‘boundary object’ becomes a support for
negotiating future landscape-change scenarios among multiple stakeholder groups, i.e.
villagers, extension agents, district officers. People with different backgrounds and
experiences are provided with a greater understanding of the relationships between landscape
and resources. A learning approach based on a role-playing game is used to increase
awareness of local stakeholders on the possible consequences of their land use planning
decisions on their livelihoods. By facilitating local assessment of socio-environmental issues
and allowing local stakeholders to reflect on their future, this spatially-explicit approach
provides a valuable alternative to ‘high-tech scientific methods’ inaccessible to local
stakeholders. It contributes thus to reshaping power and knowledge relations that have long
biased LUP implementation in Lao PDR in favour of top-down government plans and that
could potentially undermine the realization of REDD at local level. Importantly, our
LUP-based approach to REDD allows for an easier access to the knowledge that is required
for REDD negotiations at local level.
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The unique plant community on Middle Island situated in the western basin of Lake Erie,
Canada, has been greatly modified by double-crested cormorants (Phalacrocorax auritus
Less.) whose population has increased enormously in the last two decades. Three pairs of
cormorants first nested on the island in 1987. Since then the population has increased steadily
and numbers peaked at approximately 6600 nests in 2002 and 2004. In 2009, there were 3809
nests with densities varying across the island. The island is 18.5 ha in size, approximately
300 m north-south by 1100 m east-west. ~ Over the years the landscape was greatly modified
by cormorants due to effects on the vegetation. The aims of this study were to assess the
impact of cormorants on island tree canopy, understorey vegetation, soil seedbank, and soil
chemistry. The ultimate objective was to assess the resilience and recovery potential of the
vegetation community should cormorant nest densities decrease significantly. Landscape
imagery was taken from 1995. Forty-three point stations were established in a grid system
covering the entire island and included a gradient of cormorant density. The herbaceous and
woody vegetation was surveyed over two years and tree crown damage was assessed at each
point station. In 2008, soil samples were collected for both chemical analysis and a
seedbank inventory.

Aerial photos of the island showed that the forest cover has been reduced by 40% from 1995
to 2006. Tree crown density recorded at each station revealed that cormorant nest numbers
were negatively correlated with crown density. Tree crown density used as a proxy for tree
damage represents the cumulative impact of several years of nesting cormorants and is
consequently considered an integrative measure of cormorant effects over time. Cormorants
affected not only the tree canopy where they nested but also the understorey vegetation. The
vegetation identified in quadrats adjacent to the soil seedbank sampling included 30 species,
13 of which were also found in the seedbank. Conversely, cormorants appeared to have little
influence on seedbank richness, abundance and composition. The total number of seedlings
identified in the seedbank study was 5137 (or 15,023 seedlings m™) from 40 species. Lamium
purpureum constituted 66% (9,905.2 seedlings m?) of all seedlings emerging from the
seedbank. The 39 remaining species comprised less than 10% of recorded seedlings.

Plant species richness was impoverished compared to the vegetation survey conducted prior
to cormorant colonization. Of the 25 rare vascular plant species identified in past surveys
(1948-2003), seven species were still found in 2007-08 either in the vegetation, in the
seedbank or in both. Exotic plant species were very common; they represented 33% and
40% of species in the seedbank and the aboveground vegetation components, respectively.
There was little relationship between aboveground vegetation and seedbank composition.
The presence of cormorants modified the natural levels of nutrients on the island. The
composition of the aboveground vegetation community may have been altered by cormorants
through effects on phosphorus levels. However, there was no significant relationship
between nitrogen and vegetation composition. Likewise, there was no correlation between
nutrient levels and seedbank composition.
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Damage caused by cormorants poses an important threat to unique island plant communities.
Efforts to reduce cormorant impacts should continue in order to ensure the long-term
persistence of native plant communities, including species of conservation interest.

Influence of Local and Regional Factors on the Soil Seedbank Pattern of
Riparian Habitats in Ontario, Canada
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Wetland and riparian habitats have declined considerably in Canada. Those remaining are
threatened by agricultural impacts, most notably by fertiliser and pesticide inputs. A study
was undertaken in Ontario (South Nation River watershed, south of Ottawa, ON) where
agriculture is the dominant activity. The objective was to describe the plant seedbank
diversity in areas of low and high agricultural impact along riparian banks of the South Nation
River and its tributaries. The reserve of viable seeds present in soil and on its surface is an
integral part of a plant’s life history, and represents the temporal and spatial dispersion of
plant populations. The role of the seedbank in determining future recruitment is especially
critical for species growing in disturbed areas. The soil seedbank may also be important in
restoring native vegetation of impacted sites. This study aimed to determine the effects of
local (vegetation components and soil structure) and regional (habitat cover) factors on
species richness, abundance and composition in these areas.

The South Nation River is 177 km long and covers 3915 km”. Thirteen paired sites were
selected in low and in high impacted areas (n=26). Sites were paired based on their location
and their similar physical characteristics; low impacted sites were always upstream from the
paired high impacted sites. Land cover identified in a 500 m radius around each study site
revealed that the average percent agriculture cover was 80% around high impacted sites and
60% in low impacted sites while percent forest was significantly lower in high impacted sites.
For the seedbank study, soil cores (n=18/site) were collected in April 2010. The seedling
emergence method was used to determine seedbank richness and composition. Soil samples
were kept under greenhouse conditions for one year and all seedlings were identified as they
germinated or were transplanted into small pots for identification at a later phenological stage.
Vegetation along the riparian banks was surveyed twice in 2010 in 16 1m* quadrats per site (8
on each side of the river). In particular, the abundance of the invasive plant Phalaris
arundinaceae was measured at each site. Soil structure (% clay, silt and sand) was also
determined at each site.

Species richness of the seedbank was higher in low impacted sites which also contained a
significantly higher number of native plant species of high conservation value. However,
there was no difference in weed species richness and plant species composition showed no
clear pattern between low and high impacted sites. There was a clear separation between the
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seedbank and the riparian vegetation composition.  The percent cover of P. arundinaceae,
which covered greater than 50% of quadrats in sites surveyed, explained some of the
difference in species composition of the seedbank (r = 0.40). Weed richness decreased with
an increased cover of P arundinaceae (r = -0.42). There was no influence of P.
arundinaceae on native plant species.  High clay content of the soil was negatively
correlated with species of high conservation value (r=-0.49). Additionally, at the landscape
level, higher percent agriculture in a 500 m radius around the sites negatively influenced
species of conservation interest. Results suggest that local and regional factors act together
to influence species composition of the seedbank.

Peri-urban and Rural Landscape Structures: Influence on Dispersal of the
Asian Tiger Mosquito Aedes albopictus at a Local Scale.

S. BOYER', GLEMPERIERE', J.S.DEHECQ? Y.DUMONT?",

'Institut de Recherche pour le Développement (IRD), La Réunion, France; *Agence Régional
pour la Santé Océan Indien (ARSOI), La Réunion, France; >Centre de Coopération
International en Recherche Agronomique pour le Développement (CIRAD) Montpellier,
France
E-mail: guy.lemperiere@ird.fr

The dispersal of the Asian Tiger Mosquito Aedes albopictus has been studied in a semi-urban
area on Réunion island, which is one of the most common habitats for both female and male
mosquitoes.

A series of experiments using a mark-release-recapture technique was carried out on a 2 ha
site. The size of Ae.albopictus populations was estimated using several models. Wild
populations were estimated to be between 10,000 and 30,000 individuals on the release site,
depending on the season. The dispersal behaviour and the distribution of Aedes albopictus
showed high disparities. In order to investigate those disparities, the major landscape
structures of the site were recorded using landscape ecology tools and their influence on the
dispersal of the insect was estimated. Several indices were included in a model which was run
and assessed in order to optimise the release of sterile males as part of a future vector control
strategy.

Parks & Benefits: Landscape Sustainability in and around Nature Parks

Jesper BRANDT', Andreas A. CHRISTENSEN?, Esbern HOLMES', Stig R.
SVENNINGSEN®
'Roskilde University, The Department of Environmental, Social and Spatial Change, Roskilde,
DK-4000, Denmark; *University of Copenhagen, Faculty of Life Sciences, Frederiksberg,
DK-2100, Denmark; 3 darhus University, National Environmental Research Institute,
Dep. Of Policy Analysis, Roskilde, DK-4000, Denmark
E-mail: brandt@ruc.dk
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The core of landscape sustainability is carrying capacities understood as limits or standards
not to be exceeded in order to protect the supporting landscape system. They are results of
political decision processes among stakeholders, balancing use and protection preferably
based on scientific and/or experiential cognition. Many historical examples show that such
carrying capacities depend on a common commitment among stakeholders to a longsighted
protection of the landscape system acknowledged as the main interaction between man and
nature. However, 'Mediation among stakeholders is irrelevant if it is based on ignorance of the
integrated character of nature and people'(Gunderson and Holling 2002). This is the main
reason why general models for sustainability are so difficult to develop. However, a nature
park designated to fulfill protection purposes through stakeholder cooperation might fulfill the
conditions of using carrying capacity as a management instrument, provided that the
stakeholders respects the goals, or that the authorities have means and intent to ensure that
these goals will be respected among the stakeholders. Nature parks in Europe are traditionally
open parks with emphasis on nature conservation. Increasing visitor flows and cuts in staff
resources has put focus on the management of visitor carrying capacities and their relation to
landscape structure and zoning. At the same time park authorities face falling public
appropriations and receding focus on their conservation functions compared to recreation and
settlement. The constant priority of the balancing of nature protection and economic
utilization gives rise to various experience with land use and visitor management relevant for
sustainable development also outside the parks.

In European nature parks the handling of wvisitor carrying capacities related to
Natura2000-sites and their included habitat type areas is a priority theme for the sustainable
management of nature parks. A comparative analysis of conditions and initiatives related to
visitor carrying capacities in 8 nature parks in the Baltic region has been carried out, based on
Natura2000-designations and -statistics. Outside the parks focus is put on park-stakeholder
relations and the landscape adaptability of feudal agricultural structures. Many nature parks
are related to cultural landscapes with a high concentration of manorial estates with strong
traditions in multifunctional land use typically combining agriculture, forestry, hunting,
settlement and recreation. The spatial and sustainability characteristics of the landscapes
produced by these holdings compared to modern monofunctional agricultural enterprises are
analyzed. Some land reform related suggestions to landscape ecological relevant measures
that can support a more landscape adaptive land use and protection in agricultural landscapes
are formulated.

Stakeholder involvement in management of nature parks will be emphasized as important
experience for landscape management and planning outside parks, based on the general frame
of the European landscape convention.

Keywords: Nature parks, Natura2000, visitor carrying capacity, manorial estates, sustainable
landscapes, European Landscape Convention
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Which Green, Where and for What?
Green Management in the Green City Salzburg

Jirgen BREUSTE
Paris-Lodron-University Salzburg, WG Urban and Landscape Ecology, Department of

Geography, Geology and Mineralogy, Hellbrunnerstrasse 34, 5020 Salzburg Austria

E-mail: juergen.breuste@sbg.ac.at

Salzburg is a UNESO world heritage city, worldwide known for its baroque city and
embedding into nature. It represents a unique connection of urban and natural elements of the
landscape. The presentation will show how this city consists of green elements, located and
designed originally in historic times of the last 4 centuries for very specific purposes and how
they serve for actual needs. A special landscape quality was developed over time by frequent
adaptations and changes by holding the idea of a green city — the Salzburg Cultural
Landscape.

Outgoing from the structuring of the Salzburg as urban landscape into different urban
landscape patches (types) and their green analysis it will be shown how this historically
designed green is actually serving for modern needs of a European Green City. The actual
landscape planning program for Salzburg will be explained and evaluated by functional and
locational aspects of urban green (Breuste, Riepel 2008).

Outgoing from the four nature types natural, agricultural, garden and urban, different
development and functional perspectives will be explained on selected examples.

The approaches are investigations on:
* Analysis of the urban green in the cultural Salzburg landscape by structuring of the
urban area into landscape types,
* Determination of ecosystem services of urban green (Bolund, Hunhammar 1999) in
these urban landscape areas,
* Evaluation of the development strategies and management of the municipality
Salzburg for the urban green.

Recommendations for further handling of urban green with experiences from the Salzburg
case will be developed (Kennedy, Kennedy 1997).
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Practicing Urban Ecology — the Concept of Eco-cities to Improve Ecosystem
Services
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Ecosystem functions and services provided by urban areas become more and more important
(Boland & Hunhammar, 1999). The positive and negative influences of urban settlements,
especially towns and cities are actually frequently calculated to reduce the impact and
destruction of ecosystem services and to improve these services. This strengthening are
connected with the development of the idea of an ‘ecological” or “eco’- city, an already for
some decodes existing idea in architecture and urban development (Tjallingi 1995).

The term eco-city is more and more widespread in use and in many countries are eco-cities in
construction, e.g. in China more than 40. A critical review of the targets to develop ecosystem
functions and to reduce impact is strongly necessary (European Council 2003) to give
orientation and to support real positive development. This can only be done on the basis of
qualitative and quantitative evaluation criteria for negative impacts and supportive ecosystem
functions. Such evaluation criteria sets are still in development, but preliminary tools are
already available (Kennedy, Kennedy 1997, Breuste, Riepel 2007).

The paper presents a review of implementation of urban ecological knowledge into urban
practice on the examples of eco-city projects and its evaluation by qualitative and quantitative
criteria worldwide. The perspective includes three level of evaluation: buildings and open
spaces, neighbourhoods and districts and complete cities all as eco-cities in existing building
stocks and as new designs. Special emphasis will be given to European (Breuste, Riepel 2007)
and Chinese examples.

There is no doubt that an evaluation tool for ecosystem services in eco-city concepts based
clear qualitative and quantitative criteria is necessary, adaptable to different ecological and
cultural surroundings. This can support sustainable urban planning in particular (Ndubisi
2002).
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Wetscapes, - a new Way to See Wetlands in Landscapes.

Peter BRIDGEWATER, Guangchun LWI
Global Garden Consulting, 2, The Wharfside Station Place, Peel IM5 1AT, Isle of Man,
British Isles
E-mail: peter@global-garden.net .

The Millennium Ecosystem Assessment in 2005 reported that the degradation and loss of
wetlands is more rapid than that of other ecosystems. Similarly, the status of both freshwater
and coastal wetland species is deteriorating faster than those of other ecosystems. 1t is clear
that wetlands need a strong focus on conservation, restoration and management - can a
landscape ecology approach be of help here?

Central to the science of landscape ecology is that landscapes are an ecological matrix of
patches, boundary types, barriers and networks. And that the matrix heterogeneity is
controlled by flows of species, genes, energy, nutrients and especially, water.

One of the key attributes of the matrix must be heterogeneity. There are several landscape
scale features useful to have clarified for this discussion, principal among them being texture,
change and design. The ideal landscape texture is a coarse-grained matrix containing
fine-grained areas. The consequence of this for protected spaces (such as Wetlands of
International Importance) is that no matter what quality of management goes into them, it is
for nought unless the surrounds and connections are also well managed. And here
connections mean species movements, flows of energy, nutrients and especially, water.

Climate change and the changing quality of soil and water will influence the survival of the
world’s biodiversity and directly affect human livelihoods. Dispersal barriers and intrusion by
alien species and genotypes represent the norm in most landscapes nowadays and,
increasingly, in seascapes too. Conservation strategies must deal more effectively with risks
and uncertainties, and adopt an adaptive management style — adjusting our actions based on
learning. Adaptation to climate change reinforces a focus on the delivery of ecosystem
services within and outside of protected areas. We need to focus on managing at the level of
landscapes, seascapes and river basins, as well as on placing protected areas along a
management continuum.

Using the idea of landscape ecology discussed above, the best future for wetlands in a
landscape is to have some small, clearly vulnerable sites protected and managed within an
overall landscape where wise use of wetlands is the key management principle. Using then
the ideas of integrated river basin management and integrated coastal zone management at the
land/sea interface, it should be possible to create wetland landscapes — wetscapes for short.
Wetscapes would encompass clear protection objectives where these are critical, but set these
objectives in a broader sustainably managed land/seascape.

Large land-coastal-sea-scape areas (Wetscapes) incorporating sites of high biodiversity
importance, but managed from a whole of landscape standpoint, represent the best way to
achieve the combined objectives of wise use and wetland conservation espoused by the
Ramsar convention on wetlands. Additionally, such wetscapes would also serve to discharge
obligations under the Convention on Biological Diversity (CBD) and Convention on
Migratory Species (CMS), as well as regional Biodiversity related conventions. With a
focus on managing landscapes for the optimum performance of protected areas in times of
rapid and unpredictable change, such a tool would also allow other site-based initiatives, such
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as world heritage and Biosphere reserves of UNESCO to be better presented and managed.
Further, such a concept also links well with community conservation initiatives, especially
indigenous protected areas.

Using examples from Europe, Australia and China we show how these concepts can be
developed in practice.

The History and Ecology of Fire in the Mojave Desert, USA

Matt BROOKS', Janelle DOWNS?, Robert KLINGER', Randy MCKINLEY?, Jerry
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1) summarize the pre-historic and historic history of fire in the Mojave

2) describe the recent fire record (1972 to present) using our burn severity fire atlas and
analyses derived from it

3) explain the current land management concerns associated with fire in Mojave

4) evaluate the relationships between precipitation regimes and fire occurrence and explain
the implications for:

a. current fire management

b. future fire management in the context of climate change

5) provide an overview of our fuels/fire hazard assessment monitoring plan for the Mojave
Desert

Landscape-scale Declines in Forest Health across Southwest Western
Australia

Niels C. BROUWERS', Jack MERCER?, Thomas LYONS', Giles HARDY"

'Centre of Excellence for Climate Change Woodland and Forest Health, School of
Environmental Science, Murdoch University, Murdoch, 6150, 90 South Street, Western
Australia, Australia; *Marlak Environmental, Albany, 6331, Western Australia, Australia;
3Centre of Excellence for Climate Change Woodland and Forest Health, School of Biological
Sciences and Biotechnology, Murdoch University.

E-mail: n.brouwers@murdoch.edu.au
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The southwest Australia Ecoregion located in the southwest of Western Australia (SWWA) is
Australia’s only globally recognised ‘biodiversity hotspot’. Changes in landscape scale
processes have increasingly affected this region, influencing and changing its unique and
diverse flora and fauna. Specifically, SWWA has experienced a declining trend in rainfall
since the early 1960’s. The future projections are unanimous in that this trend will continue at
a rate of 1-5 mm per year. This change in water availability is thought to have an increasing
negative impact on the health of the endemic tree species and related ecosystems in this
region. In SWWA, only very few large-scale surveys have been conducted measuring canopy
health across the geographical range of Eucalyptus species. One key forest ecosystem in
SWWA is dominated by the canopy tree species Eucalyptus wandoo (wandoo). This species
has shown various phases of decline and recovery over the last 50 years; however, the trend in
overall health over time across its range was never assessed. The aim of this research was to
identify the main drivers of wandoo ecosystem health at the landscape scale (i.e. covering its
entire geographical range). Wandoo crown health was assessed in 2002 and 2008, and a suite
of environmental and climate factors were collected to investigate the relationships between
wandoo crown health, climate and the landscape. The results of this investigation indicated a
declining trend in health at the extremities of the climatic range of wandoo. This correlated
with the lower rainfall areas where wandoo occurs in SWWA, indicating that the declining
trend in rainfall is likely to decrease the range of wandoo dominated ecosystems. This result is
one of the few clear examples of the impacts of climate change on forest health at the
landscape scale in southwest Western Australia.

Applications of the Index of Biodiversity Potential - A Community Design
and Planning Tool for Optimizing Landscapes for Biodiversity

Isaac E. Brown, B.S., M.L.A.
AECOM Design and Planning, San Francisco, CA, 94111, USA
E-mail: isaac.brown@aecom.com

The Index of Biodiversity (IBP) potential is a land planning and design tool that was
developed to help land owners, communities, and municipalities systematically plan for
biodiversity in their landscapes. The IBP is being applied in primarily built environments
including community master planning efforts in Singapore with the Urban Redevelopment
Authority and the Singapore National Parks Agency. Many elements of the approach have
also been applied in more than a dozen other large-scale, high-profile international
community planning efforts led by AECOM.
The IBP provides a framework for creating and comparing potential biodiversity performance
of alternative land plan scenarios and developing landscape master plans and
biodiversity-oriented landscape design guidelines. The IBP relies on quantitative
measurement of attributes of actual and/or planned landscapes within two overarching
categories:

e Pattern attributes: shape, size, connectivity, and total area of habitat

e Structural attributes: habitat types and variety of habitat types
IPB scores from 1 to 5 are possible for landscape areas based on scoring criteria that are
defined by the planning team for each project context. Scoring criteria and thresholds are
defined based on several “keystone” attributes of local ecosystems and infrastructure such as
the average native vegetation canopy width and height; edge effect relationships for indicator

55



species; native ecosystem structural drivers (processes); or widths of connectivity “barriers”
such as roads or sidewalks. Plan IBP scores are evaluated using a combination of
Excel-based calculations and GIS and/or by-hand measurements.

The first step in the IBP process involves “site calibration” to determine priority areas for
preservation, to frame goals for biodiversity enhancement, and to customize IBP scoring
criteria. Many projects seek to create a plan that achieves improved biodiversity value relative
to the existing condition, a historic natural condition, or a business as usual development
scenario “benchmark”. The second step involves developing alternative design and/or
program scenarios and measuring IBP performance against the benchmarks. The final step
includes assessing cost/benefit relationships, selecting the optimal program scenario, and
creating biodiversity design guidelines and implementation plans.

At the design scale, the IBP can help prioritize implementation of native plant landscape
typologies or favourable landscape patterns. At the community planning level, the IBP can
support design guidelines for individual parcels to achieve a desired level of performance
across an entire community or planning area. The IBP can also be used to compare
performance of different projects across municipalities or regions. One of the greatest
benefits of the IBP is that it allows many opportunities for creating customized calibration and
design solutions for specific contexts considering the wide variety of conservation priorities,
native ecosystem structure and pattern, and project economics while providing a meaningful
comparison of potential biodiversity benefits.

Biodiversity performance is one of the ecosystem services elements included within
AECOM’s comprehensive approach to developing environment- and cost-optimized
community sustainability programs using the proprietary Sustainable Systems Integration
Model (SSIM)™ and methodology.

Urban Landscape Optimization within Comprehensive Sustainability
Planning

Isaac E. Brown, B.S., M.L.A.
AECOM Design and Planning, San Francisco, CA, 94111, USA
E-mail: isaac.brown@aecom.com

Sustainability planning efforts for communities, campuses, and municipalities, including
Climate Action Plans and Sustainability Master Plans, often address multiple disciplines
including mobility, energy, water, and ecosystem services to create comprehensive
sustainability programs. This session will discuss applied analysis, planning, and modeling
approaches for optimizing landscapes for ecosystem service within comprehensive
sustainability planning projects led by AECOM. AECOM is a global company with over
40,000 employees engaged in a wide range of high-profile, large-scale sustainability planning
and design efforts.

Optimizing community landscapes for sustainability requires leveraging ecological
opportunities, evaluating costs and benefits, responding to stakeholder values, and balancing
priorities across multiple land use disciplines. The session will address the opportunities and
challenges of complex, multidisciplinary planning efforts; the increasingly important role of
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landscape ecology concepts in sustainability planning and design; and how integrated,
multidisciplinary performance modelling can help optimize overall program costs and
benefits. The session will also include a discussion of AECOM’s Sustainable Systems
Integration Model (SSIM)TM and methodology that includes a process of baseline analysis,
alternative scenarios modelling, benchmarking and performance measurement, and strategies
for tracking and optimizing cross-disciplinary co-benefits. The following landscape themes
and tools included in the SSIMTM process will be covered:

e Urban Biodiversity Planning — The Index of Biodiversity (IBP) potential is a
landscape ecology oriented planning and design tool that relies on the measurement of
landscape structure and pattern attributes and was developed to help land owners,
communities, and municipalities systematically plan for biodiversity in their
landscapes.

e Landscape Carbon Planning — Landscape carbon storage targets are often based on
estimation of past, present and proposed landscape carbon regimes. Design measures
can include urban forestry strategies, ecological restoration, and avoided impacts to
landscape carbon pools.

e Local Climate Control — New modelling tools can provide measurements of the local
climatic effects of urban design solutions by measuring surface reflectance, vegetated
land cover, and urban microclimate patterns.

e Community agriculture — Landscape food productivity can offset long-distance food
delivery emissions and provide a variety of other social benefits. Estimating
productivity and costs of agricultural measures is based on assessment of ecological
capabilities and agricultural practices.

The session will emphasize how these landscape and ecosystem services elements are
programmed within the bigger picture of comprehensive sustainability programs. Case
studies will include community master planning efforts at Jurong Lake and Marina Bay
Districts, Singapore; Superstition Vistas Sub-regional Sustainability Vision Plan, Arizona,
USA; East Edisto, South Carolina Sub-Regional Sustainability Plan for a forestry to
mixed-use land use conversion; and/or award winning planning for the Portland Metro Nature
in Neighborhoods program.

Simulating the Long-term Effect of Timber Harvesting on Forest Biomass
in NE China

Rencang BU, Xiaomei LIU, Yuanman HU, Yu CHANG, Miao LIU, Hongwei CHEN, Yuehui
LI
Institute of Applied Ecology, Chinese Academy of Sciences, Shenyang, 110016
E-mail:Burc@jiae.ac.cn

Forest biomass is the basis for quantifying forest productivity, net productivity and the carbon
cycle. It plays an important role in mitigating global climate change and contributing to
regional and global sustainable development. Timber harvesting has been the main
anthropogenic disturbance affecting forest biomass, especially before the implementation of
the Natural Forest Protection Project (NFPP) in China. The NFPP has been carried out since
1980 to classify management and reduce harvesting intensity. In this study forest biomass was
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modelled in a timber harvesting scenario using LANDIS 7.0 PRO and based on a site density
module. The following observations were made from modeling results:

(1) The change in forest biomass demonstrated that the current harvesting scenario can
match the original forest succession and maintain forest growth rates. The current
harvesting rate, forest growth and regeneration rates can compensate the biomass levels
reduced by historical logging activity.

(2) The biomass change curve for each species showed complex trends under a harvesting
and no harvesting scenario: the coniferous tree (pinus, larix) biomass was found to be
higher under a harvesting scenario, indicating that harvesting promoted forest
regeneration and growth. Biomass differences in spruce and fir trees were found to be
relatively small.

(3) The biomass of frontier species was found to initially decrease under a harvesting
scenario and then reach a stable state in the long-term. The biomass change in birch
trees in a temperate forest showed the same trend. A protected tree species, tilla,
increased in biomass in a harvesting scenario in contrast to a scenario without
harvesting. Coniferous tree species showed the same trend. The dynamics of oak tree
biomass was complicated and fluctuations were observed in simulations.

LANDIS7.0PRO successfully simulated the dynamics of forest biomass on large spatial and
temporal scales in the Small Khing’an Mountains. The results of these simulations can be
used to supply the theoretical basis and support for sustainable forest management.

The Interaction between Landscape Qualities, Qesidents’ outdoor
Recreation and Their Well-being

M. BUCHECKER, B. DEGENHARDT, F. KIENAST
Social Science in Landscape Research Group, Swiss Federal Research Institute WSL,
CH-8903 Birmensdorf, Switzerland
Email: matthias.buchecker@wsl.ch

With the shift to service society recreation for mental and physiological self-regulation has
become an increasingly important landscape function in particular in urbanised regions
(Korpela et al., 2008). Recent research literature mainly based on experimental studies
provided considerable evidence that visits of near-natural everyday landscapes promote
psychological and physical health (Hartig, 2004). Little, however, is so far known as to which
are the physical requirements for landscape recreation areas and which are the effects of
people’s outdoor recreation on their health and psychological resilience. In our project we
tried to find answers to these questions by investigating them in three urbanised regions in
Switzerland with different cultural backgrounds (a German, French and Italian speaking
regions). In each region, a standardised questionnaire including a regional map for recording
spatial explicit data on often visited recreation areas was sent to a random sample of residents
(N=1200 each). Multivariate GIS-based analysis of the data revealed that several physical
characteristics of the recreation areas appeared to be significant predictors for outdoor
recreation intensity. Analysis of variance confirmed that people performing outdoor recreation
frequently assessed themselves as significantly healthier and more resilient than the rest of the
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sample and also indicated — while work-loads were controlled — significantly lower work
strains. The implications of the findings for the landscape management will be discussed.
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Zonation of Biodiversity in the Forests of Satoyama-like Landscapes in the
Philippines
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Many landscapes in the Philippines are equivalents of the Japanese satoyama (Buot 2008a,
2008b, Buot and Okitsu 1999, Buot and Osumi 2004, Sopsop and Buot 2011, Fukamachi et
al., 2003, Nakamura 2010). These are mosaics of patches composed of villages, agricultural
lands and forests. The zonation of biodiversity in forests of selected satoyama-like landscapes
in the Philippines were documented.

Woody species along altitudinal zones were studied in bioculturally significant forests
including Mount Pulag (northern Luzon), Mount Akiki (northern Luzon) and Mount Mayon
(southern Luzon) using transects and cluster and ordination analyses. The dendrograms
obtained from the cluster analyses showed lower elevation woody species encroaching in
higher altitudes. A critical analysis of the observed pattern of vegetation zonation in these
forest landscapes was done comparatively. Environmental issues such as biodiversity loss,
habitat degradation, deforestation, and bioinvasion were evident. Concerns for environmental
rehabilitation and ecological restoration through appropriate sustainable management
practices were elucidated.
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Agricultural Landscapes: How Their Structure and Dynamics Affect
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BAUDRY”
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cedex, France; 2Inra Sad Paysage, 65 rue de Saint Brieuc, 35042 Rennes cedex, France
E-mail: francoise.burel@univ-rennes1.fr

Agricultural landscapes are characterised by a spatial and temporal heterogeneity of crops.
Crops vary according to farm patterns, crop succession and farming systems. They affect
biodiversity at several spatio-temporal scales.

At an intra-annual scale dynamics is due to crop phenology, sowing and harvesting dates. At a
pluri-annual scale it is due to crop successions and on a larger time scale to changes in
farming systems. It is important to consider these temporal changes when considering the
crop mosaic and its effects on species distribution and population dynamics.

We present concepts and metrics to describe these spatiotemporal heterogeneities and their
relationships with biodiversity parameters. At the intra-annual scale we show that differences
in phenologies of adjacent crops partially drive the movement of species as aphids and
carabids (Pterostychus melanarius). At a pluri-annual scale the frequency in a mosaic of a
crop as grassland in a crop succession drive the species richness of solitary bees; the
dynamics of the whole crop mosaic control carabid species composition as well as the
abundance of a beneficial species (Pterostychus melanarius). Over a period of decades,
changes in farming system lead to the modification of species composition over a range of
taxa. We present the spatial and functional relationships between metrics. If coarse scale
metrics constrain the fine scale ones, there is still a heterogeneity of ecological conditions at
all scales.
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Mapping Ecosystem Service Supply, Demand and Budgets

Benjamin BURKHARD', Marion KANDZIORA', Franziska Kroll', Stoyan Nedkov? , Felix
Miiller'
'nstitute for the Conservation of Natural Resourcces, University of Kiel, Kiel, 24098,
Germany; *Bulgarian Academy of Sciences 1113 Sofia, Bulgaria
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The capacity of ecosystems to supply humankind with goods and services strongly depends
on biophysical conditions. Based on these biophysical conditions, characteristic types and
patterns of land cover emerge. The intention of human land use is to modify the natural land
cover in order to optimize the supply of particular ecosystem services. By linking relevant
spatial land cover information with appropriate biophysical and statistical data from
monitoring, surveys, modeling or interviews, the capacities of different land cover types to
supply ecosystem services can be calculated. As results, spatio-temporal patterns of human
activities and resulting ecosystem service supplies are attributed to spatially explicit landscape
units in GIS. The results are presented in form of maps, which are powerful tools exploring
high potentials for visualization of complex phenomena. Moreover, also the locations of
demands for ecosystem goods and services can be calculated and mapped. By merging the
information from the ecosystem service supply map with the ecosystem demand map,
ecosystem service budgets can be calculated and attributed to spatial units. The supply of
ecosystem goods and services should match the societal demands, if self-sustaining systems
and a sustainable utilization of natural resources are the targets of environmental management.
We present a framework based on matrices that link spatially explicit landscape units to
ecosystem functions and ecosystem service supply, demand and budgets. Case study results
from Germany, Finland and Bulgaria, where the method was applied, will be shown.

Geomorphic Influences at the Alpine Treeline Ecotone in an Era of Climatic
Change

David R. BUTLER
Department of Geography, Texas State University-San Marcos, San Marcos, TX 78666-4616
U.S.A
E-mail: db25@txstate.edu

Many animals in alpine environments alter the landscape through zoogeomorphological
processes such as denning and burrowing, digging for food, and trampling (Butler, 1995;
Butler ef al., 2009). Large ungulates such as deer, elk, mountain goats, and bighorn sheep
create scraped daybeds and trample the landscape, and secondarily influence geomorphology
through their food browsing habits. Carnivores such as grizzly and black bears create annual
burrows on steep mountain slopes, and create widespread, seasonally varying excavations in
search of food (Butler, 1992). Numerous species of burrowing mammals including gophers,
ground squirrels, and marmots create widespread areas of sediment displacement, sediment
churning, and resulting spoil mounds (Butler and Butler, 2009). Spatial variations in soil
trampling and bioturbation associated with animal disturbances may determine where tree
seedlings become established at treeline in areas undergoing climatic change. Fossorial
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animals, including (but not limited to) gophers, marmots, and ground squirrels, excavate
burrows in areas of finer-grained soils, and create spoil mounds of finer-grained sediment
deposited onto the coarser sediment of the adjacent landscape. Burrows may act as sediment
traps for additional eolian influxes that enrich the soil, and may also act as sinks for surface
runoff from snowmelt and rainfall, further concentrating fine-grained sediments. Fine-grained,
moist soils may facilitate seedling establishment at treeline. Food caching of pine nuts
obviously facilitates seedling establishment. Excavation of food sources may result in
fine-grained soil deposited at the surface, but this soil may become excessively dried, or
eroded by wind and running water. A conceptual model is presented that illustrates the
positive and negative feedbacks associated with the role of animals and their possible
influence at alpine treeline.

As ecotones shift in response to global climatic change, zoogeomorphic zones of influences
and intensities may also be affected. Animals dependent on alpine habitat and subalpine
meadows for food sources, some such as grizzly bears with significant geomorphic impacts,
face issues of habitat change and, in some cases, vital habitat disappearance. Climatic
change at treeline will also affect abiotic geomorphic processes such as frost churning,
solifluction and turf exfoliation, snow avalanching, and fire. Examples are presented that
illustrate current processes that may be substantially affected by climatic warming and
associated drying at treeline. This paper presents several suggested pathways of change that
may have particular impacts on geomorphic processes at the alpine treeline ecotone, where
closed canopy forest gives way to alpine tundra. Examples are drawn from several
charismatic western United States National Parks (Whitesides and Butler, 2011).

Effects of Landuse on GHG Emissions from Steppe Soils in Inner Mongolia

Klaus BUTTERBACH-BAHL', Xunhua ZHENG®
! Institute for Meteorology and Climate Research, Atmospheric Environmental Research,
Karlsruhe Institute of Technology, D-82467 Garmisch-Partenkirchen, Germany; * State Key
Laboratory of Atmospheric Boundary Layer Physics and Atmospheric Chemistry, Institute of
Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029, PR. China
Email: Klaus.Butterbach-Bahl@kit.edu

Steppe ecosystems are one of the dominating terrestrial ecosystem types worldwide covering
large areas of Eurasia, North and South America. In China around 4 million km? are covered
by natural grasslands. In view of the vast extent of steppe ecosystems even relatively low
fluxes of greenhouse gases such as N,O and CH4 from such soils may significantly affect the
respective atmospheric concentrations. In an effort to further clarify the role of steppe regions
and livestock management for the site and regional sink and source strengths or source for
atmospheric greenhouse gases multi-year and multi-site flux measurements were performed in
the catchment area of the Xilin river, Inner Mongolia. Our results indicate that livestock
stocking rates are a key factor determining the magnitude of N,O as well as CH4 fluxes in
such regions and that long-term, entire years spanning measurements are needed to better
constrain flux magnitudes and to improve our understanding of the principal drivers of GHG
exchange. Against our expectations we found that N,O emissions decreased with increased
stocking rates exchange, mainly due to changes in the magnitude of spring-thaw N,O
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emissions which are dominating annual budgets. Moreover, our results showed that for
inventorying regional CH, exchange, landscape variability, livestock CH4 emissions and hot
spots such as feedlots need to be considered.

The entire study also revealed that C and N fluxes and soil C and N stocks of the investigated
steppe systems are extremely vulnerable to changes in climate and land management
(Butterbach-Bahl et al., 2011). This has to be considered for developing sustainable
management options.
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Urbanization Diversifies Vegetation Phenological Patterns in Arid
Environments: Interactions among Vegetation, Climate Variability and
Urbanization
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Cities have become the main habitat of modern humanity and emerged as a ‘new frontier’ for
ecological research. Urbanization transforms vegetation dynamics and ecosystem processes
which are controlled primarily by climate in arid and semi-arid regions. We investigated how
urbanization affects vegetation phenology and its coupling with climate in two metropolitan
regions: the desert Phoenix metropolitan area of southwestern United States and the semi-arid
grassland city of Hohhot in China. In Phoenix, our analyses employed Normalized Difference
Vegetation Index (NDVI) from MODIS and spatially interpolated climate data from a dense
network of meteorological stations. Analyses were stratified by detailed land cover and soil
texture information. In Hohhot, we conducted detailed field observations of flowering and
leafing phenologies of several tree species (54 sites) and simultaneously collected data on
temperature and humidity during two growing seasons at 35 sites by mounting I-button data
loggers on trees. To upscale this fine scale phenology to the level of MODIS pixels we
analyzed vegetation characteristics and land cover at each site. These detailed field data were
used to derive phenological models and compare phenological metrics (start, end, and length
of season, the timing and peak value of growth, rates of greening and senescing).

Findings in Phoenix show that croplands and urban areas exhibit growth multimodality, which
is usually found in riparian areas of the region but absent in the native desert. Agriculture is
characterized by the shortest growth length and fastest greening and leaf-out rates. Conversely,
urban vegetation stays photosynthetically active for longer periods. Desert NDVI is regulated
by 2-5 month accumulated precipitation, but riparian vegetation is uncorrelated with rainfall.
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NDVI spatial patterns are best predicted by climatic variables near the peak of annual growth.
Spring and summer NDVI patterns are in better agreement with precipitation accumulated
over longer time periods, while early autumn growth is strongly correlated with immediate
and one-month rainfall. Temperature correlates negatively with desert but positively with
riparian NDVI. Our results confirmed that soil characteristics are important in translating
precipitation into water available to desert plants and supported the ‘inverse texture’
hypothesis. Managed vegetation growth is decoupled from precipitation and completely
unsynchronized with natural desert vegetation.

Our preliminary findings in Hohhot suggest budburst and leaf appearance and falling can
differ by several days. These differences are explained by temperature which in turn depends
on location of each site, density of trees, and the surrounding land cover. Another important
factor is active maintenance, such as more frequent plant watering in some parks and grass
seeding. Trees grown along major roads have earlier timing of budburst and leafing and
longest growth length compared to those in the mountain foothills to the north and wetland to
the south of the urban core area. Overall, our findings provide new insights into the
interactions among vegetation growth, climate variability, and urbanization in dry lands.

Expected Changes in Air Pollution and Atmospheric Deposition Effects on
Forests in North America and Europe

Andrze] BYTNEROWICZ
USDA Forest Service, Pacific Southwest Research Station, Riverside, California, CA 92507,
USA
E-mail: abytnerowicz@fs.fed.us

Air pollutants of highest importance for direct toxic effects on forest ecosystems are ozone,
sulfur dioxide, hydrogen fluoride, nitrogen dioxide, ammonia and nitric acid vapor. In
addition, various forms of atmospheric deposition, both wet and dry, affect integrity and
health of forest ecosystems due to their acidifying or fertilizing (eutrophic) effect. Potential
impacts of air pollution would depend on geographic location and climatic condition of the
forest as well as various abiotic and biotic factors. From the geographic perspective,
proximity of a given forest ecosystem to air pollution source areas (such as industrial and
agricultural centers or major urban centers or transportation routes) would be of the highest
importance. In this context also potential exposure to the long-range transported polluted air
masses would be of high importance, especially for the long-lived air pollutants such as ozone.
Responses of forests would depend on climate, especially availability of water and
temperature that affect uptake of pollutants by plants and their defense potential. In general,
temperate zone forests are more affected by wet forms of depostion than forest of the arid and
semi-arid zones for which dry depostion effects are much more important. Expected effects of
air pollution and atmospheric deposition on forests will be discussed for North America and
Europe for the next few decades. This will be done for various scenarios that take into account
predictions of population growth, changes in technology, geopolitical aspects, climatic change,
land use management strategies, and other factors. Special emphasis will be placed on two
specific geographic areas — California and Central Europe.
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Landscape Controls for Post-fire Tree Recruitment in a Chinese Boreal
Forest
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Fire is an important disturbance agent in boreal forest ecosystems of the Great Xing’an
Mountains. Fire shapes landscape dynamics due to alteration of age structure and post-fire
tree recruitment. Examining landscape controls for post-fire tree recruitment is a key to
understanding forest landscape dynamics in this region. Seedling patterns after exposure to
fire is a strong indicator for future forest succession trajectories (Baker et al., 2006; Johnstone
et al., 2010). The two most common post-fire succession models in a boreal forest include:
(1) Self-replacement, when the same tree species dominate both the pre-fire and post-fire
canopy; and (2) Relay succession, when early succession species dominate in initial stages of
regrowth and are then gradually replaced by late succession species (Kurkowski et al., 2008).
This study analysed the relative influences of various landscape controls (site condition,
pre-fire vegetation and fire characteristics) on post-fire tree recruitment and their marginal
effects. Analysis was conducted using a boosted regression tree method and data collected
from sites burned in 2000, located within the Huzhong Forestry Bureau area.

Results showed that: (1) The relative influences of landscape controls on post-fire broadleaf
seedling density are different from those on conifer seedling density. Fire severity was the
most important control for conifer tree recruitment, while slope was the most important
control for broadleaf tree recruitment; (2) Forest type was the most important control for
post-fire conifer seedling proportion, followed by fire severity; (3) Tree recruitment was
higher in areas with middle fire severities rather than areas with low and high fire severities;
(4) Relay succession is the main succession mode in the Great Xing’an Mountains. However,
self-replacement succession occurred in the areas where the pre-fire forest type was
dominated by mature conifer forests or broadleaf forests.

Keywords: Succession trajectory, Tree regeneration, BRT, Boreal forest landscape, Fire,
Great Xing’an Mountains
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Do simulated landscapes reflect the fractal geometry of real landscapes?
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For the last decade, spatially explicit modeling has provided important contributions on the
effects of habitat fragmentation on population dynamics. Part of this literature make use of
neutral landscape models, which assume random patterns of habitat distribution, as their
spatial information. However, in real landscapes the premise of completely random habitat
distribution is not valid and fractal geometry is being extensively used to generate complex
spatial patterns of fragmented landscapes. While there are arguments in favor of using fractal
geometry in modeling studies, little information exists on whether these generated patterns
fully represent the complexity found in nature. Moreover, little is known regarding the use of
fractal geometry as an efficient measure of changes in the spatial configuration of landscapes
with different proportion of habitat. Our objective was to evaluate the fractal geometry of real
Brazilian fragmented Atlantic Forest landscapes along a gradient of forest cover and analyze
how their fractal geometry vary with scale. Additionally, we compared these results with
artificial landscapes generated by established fractal geometry algorithms found in the
literature. We developed a computer program to calculate edge fractal dimensions using the
second method of box count. From satellite based forest maps we selected real Brazilian
Atlantic Forest landscapes from 5 to 95% forest cover at 1% intervals. We clipped each
landscape at three different scales: 6x6 km, 12x12 km and 24x24 km. There were 50
randomly assigned replicates for each scale and forest cover. The shift point average
algorithm was used to generate simulated fractal landscapes using five Hust exponent values
(0.1, 0.3, 0.5, 0.7, 0.9) for each 1% of habitat cover. The same three landscape scales
mentioned above were simulated. Our results show that for the scale of 6x6 km, real
landscapes were more similar to simulated landscapes with greater spatial auto-correlation
and more regular edges (H = 0.9) and that with increasing scales there was a small variation in
the most similar Hust exponent (H = 0.7). From these results we observed that Atlantic Forest
landscapes show very distinc fractal patterns and that the only variation was evident in the
type of landscape scale. Also, real Atlantic Forest landscapes are, on average, more
aggregated and have more regularly shaped patches compared to simulated landscapes. This
pattern, however, may vary in other regions which have suffered different disturbance
processes. Spatially explicit landscape models should evaluate the structural patterns
generated by habitat loss and fragmentation in real landscapes before setting their simulations
up. This would ensure better strength and realism of modeling studies aiming at the
conservation of fragmented landscapes.
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Nitrogen Dynamics and Hydrological and Biogeochemical Processes within
a Riparian Landscape, Southeast China
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The riparian landscape is a unique transitional zone between terrestrial and aquatic
environments, characterised by abrupt changes in hydrological and biogeochemical patterns.
This study investigates hydrological and nitrogen (N) biogeochemical processes within a
riparian landscape in Southeast China, based on water and nutrient balances and in sifu
incubations. Results showed that 65.3 - 92.1% of water flows, more than 99% of ammonia-N
and 86 - 100% of nitrate-N entering the riparian landscape are retained within the landscape.
Continuous in situ incubations indicated that nitrification in surface soils could contribute as
much as 24% - 80% of the final nitrate content in soil, accounting for 56% of the nitrate
content, on average. Denitrification rate ranged from 0.03 - 7.02 mg N m™ d”', displaying a
negative correlation with nitrification rates. This suggests that nitrification and denitrification
processes are actively coupled in such systems and play critical roles in determining the
amount and speciation of N entering stream channels.

Keywords: Riparian landscape, Nitrogen Dynamics, Nitrification, Denitrification

Ecological Response to Surface Water Allocation in a Human-Dominated
Watershed: a Case Study of Heihe River Basin, Northwestern China
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Exploring the relationships between oasis landscape patterns and hydro-ecological processes
in arid areas, which are strongly influenced by water resource conditions, is becoming a
popular topic with many challenges in landscape ecology. It is one of the most important
issues facing the ecological protection and rehabilitation of arid areas. In the decades before
2001, an increasing local population and the social-economic development of the upper
reaches of the Heihe river basin have resulted in a large increase in surface water resource use.
Consequently, many serious ecological and environmental problems exist in the Ejin natural
oasis, which is located in lower reaches of Heihe river basin. The Ejin natural oasis has been
in danger of disappearing in particular, because of the complete lack of surface water
provided from the upper reaches of the Heihe river, continuously unavailable since 2001.
Since 2001 appropriate yearly volumes of surface water have been allotted to the Ejin oasis
from the upper reaches of the Heihe river by the Chinese government to prevent the
continuation of an ecological crisis and restore the environment. Based on field investigations,
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remote sensing and GIS, changes in the Ejin natural oasis landscape spatial pattern were
analysed at different temporal and spatial scales, before and after surface water allocations
were provided (1987~2001~2009). Interactions between the oasis hydro-ecological processes
and oasis landscape pattern change were discussed. Ecological restoration of the degraded
arid landscape relating to surface water allocations in a human-dominated watershed was
evaluated. Three Landsat TM/ETM+ images from 1987, 2001 and 2009 were collected to
analyse the characteristics of oasis landscape spatial pattern dynamics in recent decades.
MODIS Normalized Difference Vegetation Index (NDVI) time-series data from 2001 to 2009
was obtained to aid in the analysis of vegetation restoration of the natural oasis landscape.
Statistical annual runoff data (1987~2009) prepared by Water Conservation Bureau of Ejin
Banner was also collected to explore the correlation between NDVI trends and annual surface
water allocation quantity. The main findings from these results included that: 1) the area of
oasis decreased between 1987-2001 (before allocation of surface water) and increased
between 2001-2009 (after allocation of surface water), however, the area of desert
simultaneously increased between 1987-2001 and then decreased between 2001-2009; 2)
landscape diversity and ecological stability of the Ejin oasis after surface water allocation was
much higher than before surface water was allocated; 3) based on MODIS NDVI data
analysis from 2001 to 2009 arid vegetation in the Ejin natural oasis obviously recovered; and
4) vegetation degradation and recovery were significantly related to surface runoff water
quantity, before and after surface water allocations were provided.
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Sexual Segregation in Elephant Seals at a Global Scale and Potential Effects
of Climate Change
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Elephant seals are among the most sexually dimorphic and polygynous species of all
mammals, and show segregation between males and females in foraging grounds. The
following hypotheses on the origin of sexual segregation were tested: different energetic
requirements, different reproductive requirements and different thermal requirements.
Predictions of the thermal requirement hypothesis was also analysed in the context of
expected global climate change. Website and bibliographic sources were used to obtain
information on elephant seal distribution and environmental predictors at a global scale.
Kernel models were also used to represent foraging trips and MaxEnt distribution models to
predict the present and future suitability of ocean regions. Male and female elephant seals
showed differences in their ocean habitat distribution. Females were found to inhabit warmer
waters more than males and males used shallower waters more than females. Males also
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showed a trend towards inhabiting more productive waters, however, this result was not
statistically significant. In a global warming scenario, elephant seal populations will move to
higher latitudes and more overlap will occur between females and males in Antarctic waters.
These results support the thermal requirement hypothesis: due to their relatively small body
size females are metabolically constrained and have a thermal limit in water temperature.
However, males are able to use the coldest waters of the polar regions due to their large size
and thick blubber layer. More interactions between elephant seal sexes and between members
of different colonies are expected in foraging grounds in a simple global warming scenario.

A Model of Science-Practice-Policy Interface in Local Land Use Planning
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Researchers’ responsibility towards potential users of research results does not end with their
publication in scientific journals. Linking scientific knowledge with local practices and
policies is an essential task of participatory action-research, especially in developing countries
where institutional linkages between research, extension and local communities are loose or
even inexistent. In this paper we present an experimental approach that brought together
scientists, development practitioners and local communities to collectively negotiate
landscape changes. This initiative, initially supported by a consortium of national and

international researchers, is part of a country-wide government policy on land use planning.

Successive stages in participatory landscape design are described, starting with a multi-level
diagnostic study on land use planning in Lao PDR that aimed at drawing lessons from past
experiences in an attempt to overcome implementation problems faced by previous land use
planning approaches. Secondly, intensive interdisciplinary research was conducted over a
two-year period in Viengkham District, Luang Prabang Province. Scientists together with
local stakeholders investigated historical changes in landscapes and livelihoods, assessed
forest biodiversity and local use of natural resources, and explored future landscape scenarios.
Thirdly, they translated their understanding of local circumstances (i.e. problems faced by
local communities and policy makers and human & financial capacity to tackle these
problems) into a landscape design approach that is generic and adaptive enough to be applied
at the national scale in accordance with the Participatory Land Use Planning (PLUP)
guidelines developed by the government. Over 5 days, members of the village land
management committee are involved in a series of learning and design activities. After
elicitation of local knowledge related to landscapes and livelihoods, a role-play called ‘PLUP
Fiction’ involves the villagers in a learning experiment based on a virtual landscape.
Participatory 3D modelling is then used as a ‘boundary object’ to facilitate the negotiation
between stakeholder groups and the visualisation of alternative landscape scenarios. A
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Geographic Information System is coupled with a simple cost/benefit analysis model that is
parameterized by the villagers themselves. Facilitators can capture real-time information on
the different areas of the land use plan under discussion and present corresponding
socio-economic and environmental returns. Through iterative design, the villagers gradually
refine their landscape plan and test the introduction of innovative cropping and animal
husbandry systems by changing the parameters of the simulation. The fourth stage of the
approach consists of building capacity to gradually make local stakeholders autonomous in
landscape planning and engage them in a long term monitoring program, which is necessary
to regularly revisit their plans.

This experience showed that scientist engagement in community-based landscape design and
management is key to the success of land use planning. Both the activity of landscape design
and the resulting design patterns are improved when landscape ecology science is put in the
hands of local stakeholders.

Searching for Viable Pro-poor REDD+ Landscapes
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Reducing emissions from deforestation and degradation (REDD) is viewed as an effective
way to mitigate climate change by compensating stewards of forested areas to minimise forest
land conversion and protect forest services, such as carbon storage and sequestration. This
paper examines the degree to which people and institutions in specific landscapes are able to
meet REDD+ requirements, which include state efficiency in organising and facilitating
REDD+ implementation, equitable forest and carbon rights, opportunity costs and local
organisational capacity to negotiate the conditions of REDD+ implementation. Beyond
carbon storage and sequestration, this paper assesses the possible impacts of REDD+ on
co-benefits, i.e. economic development and poverty alleviation on one hand, ecosystem
services such as biodiversity on the other hand, in nine landscapes along the forest transition
curve in Bolivia, Brazil, China, Cameroon, Ethiopia, Ghana, Indonesia, Laos, China and
Vietnam. It was found that landscapes at the beginning of the forest transition phase
(Cameroon, Indonesia, Bolivia and Brazil) will have most potential for REDD+ because of
high forest cover and low population density, conditions that provides greater benefits per
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capita and minimise opportunity costs. Landscapes at the very end of the transition phase
(Vietnam, China) will also have the most potential for REDD+ because they already have
increasing carbon stock and do not have to off-set opportunity costs. In order to increase
landscape level participation in REDD+ schemes across landscapes, which is currently low,
awareness about REDD+ needs to be significantly improved. Enhancing local governance,
which includes developing transparent distribution of benefits, clear rights, capacity to
participate in decision-making and negotiate technical aspects of REDD+, will also be critical
to recruit support for REDD+.

Cultural Landscapes of the Upper Samala River Basin, Western Highlands,
Guatemala.

Fernando CASTILLO', Cecilia MORALES?, Anait¢ LOPEZ’, Pavel GARCIA®
!Centre for Conservation Studies, University of San Carlos of Guatemala, Guatemala City,
01010 Guatemala; *Experimental centre for the Development of Small and Medium Rural

Business, Quetzaltenango 09001, Guatemala; * Centre for Conservation Studies, University of
San Carlos of Guatemala, Guatemala City, 01010 Guatemala; *Institute of Ecology, Xalapa,
Veracruz, 91070 México
E-mail: fjcastilloc@gmail.com

Cultural landscapes are those where people have left an imprint of their beliefs, technology
and symbols on the natural landscapes (Mateo, 2008). Therefore, they are the reflection of
culture and its relationship with nature. As Sauer (1925) points out, “culture is the agent,
natural areas the mean and the result is cultural landscape”. This, coupled with Santos’
(2008) concepts of space and geoecological approaches, were used in this research in order to
identify the cultural landscapes of the upper Samala river basin in the western highlands of
Guatemala. This basin is characterised by a high population density of 446 hab/km’ in
which 74% of the population is indigenous. The basin also has a unique multicultural context
in which three different cultures live: Mestizo (western), Maya-Kiché¢ and Maya-Mam
(indigenous). These cultures reflect similar and different patterns of land use as well as
symbolic and morphological elements.

Research included identification of cultural landscapes within natural landscapes (geosystems)
and recognition of cultural elements. Communitarian maps made by different organised
groups of Maya-Kiché and Maya-Mam communities were analysed together with field data
relating to space, morphology, use of landscape and symbolic references. A qualitative
assessment of landscape identity based on Harmony, Coherence and Singularity was done.
According to this analysis a strong identity for a cultural landscape will positively fulfill
requirements.

A total of 35 different cultural landscapes were identified based on natural landscape
backgrounds and their morphological and symbolic elements. A total of 15 types of cultural
landscapes were classified according to cultural elements. A map with the location of these
cultural landscape types was created using symbols. The map was not to scale since many of
the landscapes overlap with each other and therefore exact borders could not be identified.
Nine of these cultural landscapes showed a strong landscape identity.
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The Wilder the Better in Biodiversity Conservation?
Comparing Two Prioritisation Approaches in Peneda-Gerés National Park
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Considering all the political and social resistance that many biodiversity conservation projects
encounter, as well as the trade-offs that often need to be made, prioritisation of areas for
conservation should be an important item on tscientists’ and policy-makers’ agenda. We
assessed the performance of two methods of prioritising areas for conservation in the
Peneda-Gerés National Park in Northern Portugal. One approach is based on species
distribution data and focuses on the maximisation of the number of rare or vulnerable species.
The other approach maps wilderness areas using the presence of human infrastructure as a
proxy for the anthropic impact on the landscape. It is based on the idea that less impacted
areas are more valuable for conservation. The results of the two approaches were assessed
based on the number of species and the percentage of high-value natural habitats that would
be protected under each of the two approaches. We also assessed the level of aggregation of
the selected areas as higher aggregation allows conservation areas to be more easily protected.

The analysis showed comparable performances between the species-based approach and the
wilderness-based approach in terms of the number of species and the high-value habitat cover,
however, the former gave slightly better results. Among species indicators, the best results
were provided by rarity. The level of aggregation was higher for the wilderness approach as
the results showed a continuum of values for the territory of the park.

We conclude that for situations where a particular species or habitat are targeted for
conservation, the species-based approach is more beneficial. But considering the limited
number of species for which species distribution data exists and the uncertainty related to the
minimum area to ensure the conservation of a species, the wilderness-approach might offer a
simple and effective alternative methodology. The wilderness-approach makes use of readily
available data and involves less effort. In conclusion, this approach selects aggregated priority
areas and tends to select areas with fewer conflicts with local populations as it prioritises
areas with low human population.
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Measuring Biodiversity in Cities — Using the Singapore Index on Cities’
Biodiversity

Lena CHAN
National Biodiversity Centre, National Parks Board, I Cluny Road, Singapore 259569
Email: Lena Chan@nparks.gov.sg

With an increasing population residing in urban areas and the exponential growth in the
number of cities, it is imperative that biodiversity conservation lies in the hands of city
dwellers. We can best manage only what we can measure. However, most environmental
indices pertain to countries and not cities, while those that consider cities focus on
environmental parameters like energy consumption, water quality, etc. and not biodiversity.
Conventional wisdom assumes that biodiversity and urbanisation are incompatible.
However, studies have indicated that urbanisation can sometimes increases species richness
(McKinney, 2008), alluding that the relationship between urbanisation and biodiversity
richness is far more complex. Hence, to assist in the evaluation of the achievement of the
2010 target of significantly reducing the rate of biodiversity loss at the city level, it was
essential that a self-assessment tool be developed for cities.

At the 9™ Meeting of the Conference of the Parties to the Convention on Biological Diversity,
Singapore agreed to facilitate the development of an evaluation tool for biodiversity
conservation efforts for cities. In partnership with the Secretariat of the Convention on
Biological Diversity and the Global Partnership on Cities and Biodiversity, Singapore
organised two technical expert workshops to design a framework for a biodiversity index.
Three broad categories including: 1) Native Biodiversity Found in the City; 2) Ecosystem
Services Provided by Biodiversity in the City; and 3) Good Governance and Management
Practices, formed the pillars of the index framework, supported by 23 quantifiable indicators.
A User’s Manual for the City Biodiversity Index (Chan, Calcaterra, EImqvist, Hillel, Holman,
Mader & Werner, 2010) was written to assist cities. As much of the biodiversity data is
collected by academic institutions while city councils are the agencies responsible for the
application of the Index, an attempt was made to match them (Chan & Djoghlaf, 2009).

This paper charts the rationale for the development of the self-assessment tool, the elements
of the Singapore Index, the processes involved and other applications of the Index.
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Enhancing Biodiversity in Cities by Applying the Singapore Index on Cities’
Biodiversity

Lena CHAN
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More than half of the world’s population lives in cities. Global trends show that there is an
increasing number of cities and cities are becoming more populated. However, the quality of
life in cities depends on biodiversity for all their needs. It is often assumed that urbanisation
and biodiversity cannot co-exist. However, several cities such as Curitiba, Brussels,
Edmonton, Montreal and Singapore have shown that rich biodiversity can be found in cities.
Some studies have supported the observation that urbanisation sometimes increases species
richness (McKinney, 2008). To more objectively and scientifically evaluate the biodiversity
conservation efforts of cities, a self-assessment tool was developed for cities.

At the 9™ Meeting of the Conference of the Parties to the Convention on Biological Diversity,
Singapore agreed to facilitate the development of an evaluation tool for biodiversity
conservation efforts for cities. In partnership with the Secretariat of the Convention on
Biological Diversity and the Global Partnership on Cities and Biodiversity, Singapore
organised two technical expert workshops to design a framework for a biodiversity index.
Three broad categories including: 1) Native Biodiversity Found in the City; 2) Ecosystem
Services Provided by Biodiversity in the City; and 3) Good Governance and Management
Practices, formed the pillars of the index framework, supported by 23 quantifiable indicators.
A User’s Manual for the City Biodiversity Index (Chan, Calcaterra, EImqvist, Hillel, Holman,
Mader & Werner, 2010) was written to assist cities. As much of the biodiversity data is
collected by academic institutions while city councils are the agencies responsible for the
application of the Index, an attempt was made to match them (Chan and Djoghlaf, 2009).

Although the Singapore Index was originally developed as a self-assessment tool, other
applications surfaced. The indicators could also be used as guidelines for the enhancement of
biodiversity in cities. Examples of this application are highlighted in this paper.
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Study on Landscape Ecology Structure Change of Different Landuse Types

Chunpin CHANG, Yichang CHEN
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In the last forty years many disturbances have occurred in the mudstone area of southwestern
Taiwan. Bare mudstone areas have increased three times during the past 10 years and these
changes have been integrated as spatial information using GIS, to understand the Spatial
Structure and Landscape Ecology metric. The changing landscape is due to road construction
and human activity that reflects the sensitivity of bare mudstone and the evolving mudstone
landscape. Ecological factors such as patch shape factor and Shannon evenness factor have
significant canonical correlation with water quality. The expected trends, causes, destruction
of ecosystems and the potential danger of mudstone areas were analysed in this study. Trends
in landuse changes in mudstone areas are similar to the expansion of bamboo areas, but
opposite to that of woodland areas. This shows that changes in mudstone landscapes are
likely to have a relationship with the unification of forest areas. Mixed forest areas are likely
to decrease because of the dominance of bamboo areas. It is therefore considered necessary
to change the unified bamboo land into a mixed forest landuse type. Edge indices have the
same trend as patch indices. Edge indices represent the exchange of energy, materials and
nutrition flow between patches. Patches analysed from 1997 were found to have fragmental
distribution and higher edges. This suggests that greater transportation of energy, materials
and nutrition flow resulting from storms reduced earth resources and decreased vegetation
growth. As a result the expansion of mudstone and bamboo areas increased during 2000. As
the landscape of the study site reached a steady-state, other vegetation types were found to
invade and add to landscape fragmentation. Determining the key factors affecting the
environment and ecosystem of landscapes will help to establish relevant environmental laws
for these landscapes.

Patch-level Performance analysis of an Urban Green Landscape for
Cooling Effects in Shenzhen, China

Qing CHANG

Department of Ornamental Horticulture and Landscape Architecture, China Agricultural
University, Beijing, 100193, China
E-mail: changqing@cau.edu.cn

Green infrastructure is a popular concept for upgrading urban green space systems and has
been used as a coherent framework for urban smart development and conservation planning.
It consists of a set of hubs connected by links, which provide various ecosystem services that
contribute to the quality of life in cities (Benedict and McMahon, 2000). Hubs are woodlands,
grasslands, wetlands and other natural or semi-natural areas with known or potential
ecological value. Links are corridors that connect hubs to each other. A significant area of
green infrastructure research is related to the identification and mapping of ecological
networks (Wickham et al., 2010). The identification of what hubs should be included and the
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rank of hubs is the primary step of network mapping. In existing literature it is more popular
to identify hubs from the perspective of biodiversity conservation than ecological processes
(Van Herzele and Wiedemann, 2003; Wickham et al., 2010); that is, most of studies emphasise
hubs as an origin or destination for wildlife. In a city, however, ecological processes active in
green spaces play important roles in sustaining an urban climate and environment. These
include processes such as decreasing the Urban Heat Island effect (UHI) and improving air
quality. The aim of this paper is to quantify the relationship between the cooling effect and the
patch-level pattern indices of urban green spaces. This will help to identify the minimum
green cooling island that may be the criteria of mapping green infrastructure hubs in cities.

In this study, Shenzhen in China is used as the case area. Temperature and green space
distribution information were obtained using remote sensing data including Landsat TM
images and aerial photos. Based on a 3 x 3 km mesh (Chang, 2008), the mean temperature
difference and pattern metrics were calculated in GIS and Fragstats 3.3 respectively, and their
correlation analysed in SPSS. Results show that in built-up areas when the total area of green
spaces is lower than 40%, the green space patch is smaller than 1 hm” and this did not
markedly decrease the surrounding temperature. When patch space is greater than 1hm?, the
larger its size or the more complex its shape is, the higher its cooling effect. However, when
the total area of green spaces is greater than 40%, the more complex the green patch shape,
the greater its cooling effect will be. Therefore, this indicates that the size of green patches or
parks in urban green space systems should be at least 1hm? in order to maximise the cooling
effect in these spaces.
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What Scale can Reflect the Interaction between Landscape Structure and
Species Diversity in Rural Areas of Taiwan?

Yiting CHANG, Weicha SU, Chunyen CHANG
Derarpment of Horticulture, National Taiwan University, Taipei, Taiwan.
E-mail: 195628308@gmail.com

Taiwan is a relatively small country with high landscape heterogeneity and high
fragmentation, particularly in its rural areas. It is necessary to find a suitable scale to study the
ecological phenomena in such areas. In this study, the concept of hierarchy is used to discuss
what scale reflects the interaction between landscape structure and different species. Birds and
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butterflies were used as representative species of different ecological status and their
cross-scale interactions were discussed.

The study site is the Miaoli Sanwan township that is situated in a traditional rural landscape of
Taiwan. Based on the theory of landscape structure and hierarchy theory, spatial information
was calculated for different areas and grid scales using eCognotion 4.0, ArcGis 9.2 and
Fragstats3.2. The core-scale of birds and butterflies considered to significantly reflect the
change in landscape structures were found. This was followed by a discussion on the
relationship between biodiversity and landscape structures at different scales, specifically for
birds and butterflies.

Findings show that the core-scale of birds and butterflies are different and that the difference
in core-scale reflects the differences in ecological characteristics. The core-scale of birds
represents the concept of home range and that of butterflies reflects flying distance. A home
range reflects the life history of a bird: its defensive zone, eating area, and habitat food density.
The flying distance of butterflies represents their daily needs and their migration to new
habitats. The results suggest that biodiversity is required to preserve woodland and farmland
areas and that the relationships between landscape structures and species are different.

This study suggests that different species have different ecological processes that dominate at
different scales. Cross-scale research can contribute to the understanding of landscape
integrity of an ecosystem. In landscape planning applications, different strategies and
approaches for habitat construction need to be addressed in response to changes of scale.

An Overview of China’s Wildland Fire Characteristics and Fire
Suppression Policy over the Last Two Decades (1987-2007): Suggestions for
Forest Fire Management Planning in China

Yu CHANG', Yuanman HU', Hongwei CHEN', Yuting FENG', Yuehui LI', Zhicheng
WANG?
'Institute of Applied Ecology, Chinese Academy of Sciences, Shenyang 110016, P. R. China;
*Heilongjiang Forest Fire Prevention Office, Harbin 150090, P. R. China
E-mail: changyu@iae.ac.cn

Understanding the spatial and temporal characteristics of forest fires is essential for fire
management planning (Genton et al., 2006; Hering et al., 2009; Wittenberg and Malkinson,
2009; Yang et al., 2007). Yearly forest fire statistical data was collected for each province of
China from 1987 to 2007. Spatial and temporal characteristics of China’s forest fires were
analysed during this period. Analysis showed that there were great spatial variations of forest
area burned; 67.25% of the total burned forest area (2.21x10° ha) was located in northern and
northeastern China, while 80% of the total fires (170,541) occurred in southern part of China,
including southwestern (28.52%), southern (28.0%), central (7.35%) and eastern areas
(27.27%). It was also found that fire suppression only has a short-term (<10 years) effect on
reducing forest fire occurrence. This analysis has significant implications for forest fire
management planning in China. The construction of facilities for forest fire prevention should
be given priority in eastern Inner Mongolia and northern Heilongjiang provinces. Forest fuel
treatments with an interval of ~10 years should be incorporated in future forest fire
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management planning. An approach for balancing the dual roles of forest fires is suggested.
Forest fires in the WUI, aesthetic and scenic areas should be suppressed, while forest fires
should be allowed to extinguish naturally in other areas.
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Various and complex ecological risks occur widely in urban ecosystem. Conventional
assessments specific for single types of ecological risks are not comprehensive enough to
evaluate the degree of ecological risk. They are also make it difficult to meet multiple needs
for urban sustainable development and management. In this paper a research framework has
been developed to evaluate urban ecological risks spatially and more comprehensively. Three
primary kinds of ecological risks including natural disasters, environmental pollutions and
ecological impacts caused from urban spatial expansion, are considered in this framework.
Firstly, a preliminary analysis of natural, economic, social, environmental and urban structural
conditions was implemented to generate the input variables for the upcoming effect and
exposure analysis. Secondly, the analytical effect was investigated for occurring probability,
influence range and intensity of each ecological risk. The degree of vulnerability and
exposure range of each land use type was also quantified through exposure analysis. Finally,
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both single and comprehensive ecological risk degrees were computed to provide the
scientific basis for policy making in urban ecological planning. Urban areas in Huaibei city
were chosen for the application of the system approach. Major ecological risks in Huaibei
include flood, drought, water pollution, air pollution, land subsidence and ecological service
degradation. Single and comprehensive ecological risk degrees were calculated according to
the system approach. On the basis of these analyses spatial strategies for urban ecological
planning were proposed for incorporation into assessment results.
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the National Natural Science Foundation of China (70803050, 30970507), and the Key
Supporting Project of Ministry of Science and Technology of P. R. China (2007BAC28B04,
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Linking National Forestry Reform to Actual Timber Management in
Southeastern Peru
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Efforts to keep forest extraction sustainable, and balanced with conservation objectives, have
been at the core of the international forestry agenda. Tropical forests in South America
represent some of the last intact forests in the world which contain valuable, widely-traded
neotropical timber species (e.g., big-leaf mahogany). Peru, a tropical country of high
biodiversity, is currently one of the largest exporters of big-leaf mahogany. In 2002, Peru
established its first legal framework to promote sustainable forest management through the
enactment of the New Forestry and Wildlife Law. This study combines a landscape ecology
framework and spatial analysis tools to evaluate the relationship of past and current legislated
forestry reforms and timber concession management in the maintenance of forest areas in the
Tahuamanu province, Madre de Dios, Peru. Methods used in land use land cover (LULC )
classification assess how forest degradation has occurred at specific sites and how the
development of the most recent Peruvian forest policy framework and timber harvesting have
produced spatial patterns and transformed the landscape. The analysis assumes that policies
pertaining to the forestry sector affect LULC and these polices leave imprints on the
landscape within a one to two year satellite-image interval, meaning that policies acting in
2001 maybe be visible in 2002/2003. This study combines remote sensing, forest
fragmentation analysis and the effects of forestry policies and reveals a change in landscape
homogeneity and heterogeneity as well as degree of fragmentation through the years. The
results confirm that the timber-concession landscape is dominated by large forested patches as
shown by the stable largest patch and contagion indices, both of which indicate relatively
homogenous forested landscapes and the dominance of forest. Further, a relationship between
the development of the forestry policy framework and logging activity history is eminent
throughout the study. The findings provide crucial data on the pattern and rate of forest
transformation at a critical scale level (and in the early stages of disturbance), which will help
facilitate the future monitoring of a biodiversity hot spot area that is in danger of forest
degradation. Such monitoring will be important, as future processes emanating from timber
activities are expected to produce spatial patterns and transform the landscape, since
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livelihood systems revolve around the forestry sector in this area of Southeastern Peru. The
assessment of landscape dynamics by incorporating a policy forestry framework within
landscape ecology considerably improves our understanding of the impacts of complex
policies on the environment.

How do Landscape Patterns Impact on Surface Urban Heat Islands?
- Finding a Way to Mitigate the Urban Heat Island Effect

Ailian CHEN, Liding CHEN, Ranhao SUN
State Key Lab of Urban Regional Ecology, Research Center for Eco-Environmental Sciences,
CAS, Beijing 100085,China
E-mail: cal-0601@163.com

Landscape patterns, as the spatial composition of landscape patches, have been claimed to
greatly impact on landscape processes (Turner, 1989) such as the Urban Heat Island (UHI)
effect (Weng et al., 2007). It has been claimed that some landscapes, such as wetlands and
green areas, can act as UHI sinks, while others (e.g. built-up areas) as UHI sources. To
improve urban sustainability it is better to include more vegetation or wetlands in urbanised
areas. However, this results in the tradeoff of increasing facility costs in large cities. Since
landscape patterns are thought to affect landscape processes, is it possible to balance this
tradeoff by maximising the cooling effect of vegetation and wetlands by rearranging urban
landscapes? This paper aims to investigate how landscape patterns impact surface Urban Heat
Islands and thus serve to mitigate UHI effects through landscape design and planning.

An area of Beijing was chosen as a case study and fine resolution QUIKBIRD images (pixel
resolution: 2.5m) were used to map landscape types in this area. Land surface temperatures
(LST, pixel resolution: 60m) were obtained from Landsat 7°s ETM+ data for this areas from
the same period. Landscape patterns, including fractional character and connectivity, were
examined and correlated with LST. This was undertaken by using a 24 x 24 moving window
to calculate the landscape metrics of the landscape map. This method was chosen because a
pixel of 60 m resolution corresponds to 24 x 24 pixels of 2.5 m resolution.

The result showed that not only do landscape types contribute differently to average surface
temperature, but also that the pattern in which these landscapes were formed and connected
affect average surface temperature. Consequently, by rearranging landscape patterns, urban

climate may be improved to some extent.

Keywords: Landscape pattern, Urban heat island, Land surface temperature, Connectivity
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Noto Peninsula, Japan
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Satoyama landscape is a traditional rural landscape in Japan, which mostly consists of mosaic
elements of forested hills, farmlands, settlements and reservoirs. These landscape elements
interact and are closely associated with agricultural activities. Noto Peninsula, located in the
north of Ishikawa Prefecture, is a microcosm of Satoyama where agriculture, forestry and
fisheries are closely intertwined. Depopulation, ageing and the ensuing decline in agricultural
activities has resulted in ecosystem degradation and threats to local biodiversity. Recently, the
Japanese government has made efforts to restore the traditional managed landscape.
Compared to the recent initiatives by all levels of government, citizens, NPOs and NGOs, the
benefits to the Satoyama ecosystem are less understood. This study values the outputs
generated by the Satoyama ecosystem, eg. Food production, climate regulation and
recreational values. It is expected that results will be used as credible baselines to assess
current policies relevant to local environmental conservation.

Traditional Village Landscapes on Small Islands - A Case Study of Okinawa
Prefecture, Japan

Bixia CHEN
United Nations University Institute of Advanced Studies (UNU-IAS), 2-1-1 Hirosaka,
Kanazawa City, Shiinoki Cultural Complex, Ishikawa Prefecture, 9200962, Japan
E-mail: bixia.chen@gmail.com

A traditional village landscape in Okinawa features clustered settlements surrounded by
planted tree belts and meandering roads to protect the village from strong winds. Such a green
landscape, which is assumed to be planned or reformed based on the Feng Shui concept
originating during the modern Ryukyuan period approximately 300 years ago, is well
preserved in Okinawa Island and its nearby isolated islands. But it is still a mystery to
historians as to when and how these villages were built with tree lines. This research aims to
clarify the layout of village landscapes and the structure of planted tree belts in the small
islands and to discuss the traditional management of woods near human settlement. The
research results are expected to contribute to the understanding of the relationship between
humans and nature and to propose traditional landscape planning systems with ecological and
cultural contexts.
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Simulating Impacts of Larch Caterpillar (Dendrolimus superans) on the
Fire Regime and Forest Landscape in Da Hinggan Mountains,
Northeastern China
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Larch caterpillar (Dendrolimus superans) is very common in Da Hinggan Mountains of China,
affecting the fire regime and forest ecosystem change at large spatio-temporal scales. In this
study, we used a spatially explicit landscape model, LANDIS, to simulate effects on fire
regime and the forest landscape under four larch caterpillar disturbance intensity levels
scenarios in the Huzhong area. In the simulation, larch caterpillar disturbances decreased fine
fuel load and increase coarse fuel load in the 300 simulation years; decreased fire frequency in
the first 200 simulation years; and decreased the fire intensity and fire risk in the early and
late stage of the simulation. Larch caterpillar disturbances decreased the percentage area of
larch cohorts; increased the white birch proportion; and increased the degree of aggregation of
white birch as a result of its strong seed dispersal and colonization ability. Disturbance also
decreased the mature and over-mature larch cohorts and increased all cohorts of white birch,
especially the mature and over-mature cohorts. Larch caterpillar disturbance decreased the
stability of forest landscape. It is suggested that forest managers take measures to prevent
insect outbreak to ensure the sustainable management of forest ecosystem.

Keywords: Forest landscape, Larch caterpillar, Fire, Disturbance, LANDIS
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The Loess Plateau, as the one of origins of Chinese Civilization, has been inhabitated by
humans for more than 500,000 years. As a result of human utilisation, many man-made
landscapes were developed by human construction at the loss of large amounts of natural
landscapes. However, with the further expansion of human activity, some significant cultural
landscapes in the Loess Plateau are faced with potential disappearance. Rediscovering the
value of these cultural landscapes and their timely protection is crucial work. Traditional
cultural landscapes in the Loess Plateau include Loess-caves, Traditional-folk houses and
Temples. Among these landscapes, Loess-caves are the most important and widely-distributed.
These caves are normally divided into three building types: Exposed-caves (EC),
Subsided-caves (SC) and Isolate-caves (IC). This landscape can also be divided into different
groups by its function, such as a Protruding-cave (located on the roof of the main caves and
used for monitoring), an Inlaid-cave (located inside the main caves and used for storage),
Guest-cave (used for guest reception), and a Kitchen-cave (used for cooking). As well as
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normal human usage, the Loess caves are also of high value in terms of environmental
sustainability. Firstly, the Loess-caves are low-carbon buildings. Since Loess-caves are made
of loess, which is a natural and widespread material in the Loess Plateau, little detrimental
effects are generated in the building process compared with modern buildings. Secondly,
Loess-caves are energy-saving buildings. Since the thick walls of loess keep the caves from
excessive heating in summer and from cold in winter, a pleasant environment remains inside
the cave and extra air-conditioning is not required. Thirdly, the Loess-caves are also
noise-proof. The caves may provide a quiet environment for occupying humans. Additionally,
the Loess-caves are radiation-proof, earthquake-proof, fire-proof and wind-proof. However,
the environment-friendly Loess-caves are disliked by young people and are currently being
lost in the Loess Plateau.

Keywords: Loess-cave, Culture landscape, Environment-friendly building, Loess plateau
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Protection of water bodies while developing a socio-economy is a challenging task for lake
regions of many developing countries. Poyang Lake is the largest freshwater lake in China,
with a total drainage area of 160,000 km®. In spite of the rapid development of the
socio-economy in the Poyang Lake region in the past several decades, water in Poyang Lake
is of a good quality and is known as the "last pot of clear water" in the Yangtze River Basin in
China. In this paper, reasons for the "last pot of clear water" in Poyang Lake were analysed to
understand and demonstrate how economic development and environmental protection can be
coordinated. In addition, landscape ecology principles were applied to examine the
connectivity of the basin components and its implications for sustainable watershed
management. There are three main reasons for the coordinated development at Poyang Lake:
1) the unique geomorphologic features of Poyang Lake and the short water residence time; 2)
the matching of the basin physical boundary with the administrative boundary; and 3) the
implementation of "Mountain-River-Lake Program" (MRL) with the ecosystem concept of
"mountain as source, river as connection flow, and lake as storage". In addition, a series of
actions were taken to coordinate development, utilisation, management and protection in the
Poyang Lake basin. Our key experiences are: considering all basin components when
focusing on lake environment protection is a guiding principle; raising the living standard of
people through implementation of various eco-economic projects or models in the basin is the
most important strategy; preventing soil and water erosion is critical for protecting water
sources; and establishing an effective governance mechanism for basin management is
essential. This successful, large-scale model of basin management can be extended to any
basin or lake region in developing countries where both environmental protection and
economic development are needed.

Keywords: Poyang Lake, Landscape ecology, protection of water environment, experience,
implication
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Ecosystem: A Multi-scale Ecological Network Perspective
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The isolated perspective of considering the environmental impact of an artificial engineering
works has dominated in decision making over the last century. For large development projects
on rivers, the importance of incorporating cumulative environmental impacts has not received
significant attention until recently (Chen et al., 2011). Consideration of potential impact
pathways may still be difficult without appropriate measurements. By using
information-based ecological network analysis, the present study identified and quantified the
integrated ecological impact resulting from cascading construction that carves the river basin
landscape. Taking Lancang river of Longitudinal Range-Gorge Region (LRGR) as a case
study, we developed an ecological network model for the 13 river subsystems divided by the
large dams constructed, and evaluate the ecological conditions of each sub-basin before and
after dam construction on temporal and spatial scale. Based on the multi-scale network model,
the cascading effects water quality and aquatic animals were evaluated for a scenario of all the
12 dams operating. By harnessing information-based ecological network analysis to the
consideration of cascading effects on an impacted river ecosystem, this study provides a new
way to perform such research. The process and results promote reconsideration of the
understanding of indirect effects of very large human engineering at whole-ecosystem or even
landscape scale.
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Relative Importance of Water, Energy, and Heterogeneity in Determining
Regional Pteridophyte and Seed Plant Richness in China
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Environmental variables, such as ambient energy, water availability, and environmental
heterogeneity have been frequently proposed to account for species diversity gradients. How
taxon-specific functional traits define large-scale richness gradients is a fundamental issue in
understanding spatial patterns of species diversity, but has not been well documented. Using a
large dataset of regional flora from China, contrasting spatial patterns and environmental
determinants between pteridophytes and seed plants, which differ in dispersal capacity and
environmental requirements, were examined. Pteridophyte richness showed more pronounced
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spatial variation and stronger environmental associations than seed plant richness. Water
availability generally accounts for more spatial variance in species richness of pteridophytes
and seed plants than energy and heterogeneity do, especially for pteridophytes, which have a
high dependence on moist and shady environments. Thus, pteridophyte richness is
disproportionally affected by water-related variables; this in turn results in a higher proportion
of pteridophytes in regional vascular plant floras (pteridophyte proportion) in wet regions.
Most of the variance in seed plant richness, pteridophyte richness, and pteridophyte
proportion explained by energy, was included in variation that water and heterogeneity
accounted for. This indicated the redundancy of energy in context of this study. However,
heterogeneity is more important for determining seed plant distributions. Pteridophyte and
seed plant richness is strongly correlated, even after the environmental effects have been
removed, implying functional linkages between them. Our study highlights the importance of
incorporating biological traits of different taxonomic groups into the studies of macroecology
and global change biology.

Keywords: Habitat heterogeneity, Pteridophytes, Seed plants, Species richness, Water-energy
hypothesis
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Landuse change and grassland degradation are two of the most critical problems ubiquitously

found in arid and semi-arid areas of Northern China. To evaluate the effects of landuse change

on the interactions of carbon, water and energy of semiarid grassland ecosystems, three paired

eddy towers were setup in Duolun (a steppe and a cropland), Xilinhot (a fenced steppe and a

restoring degraded steppe) and Kubuqi (a planted forest and a native shrubland). Based on the

flux data of carbon, water and energy from 2005 to 2009, it was found that precipitation (PPT)
played a dominant role in determining the carbon, water balance and energy partition. When

PPT<200 mm, ecosystem net CO, exchange (NEE) increased linearly with increasing PPT,

but when PPT>200 mm, no significant relationship existed. However, evapotranspiration (ET)

only showed a significant increase with increasing PPT when PPT>200 mm. There were

significantly positive relationships between NEE with sensible heat flux and Bowen ratio.

Human activity in cropland ecosystems not only resulted in a rapid shift between LE and H,

but also triggered a decrease in latent heat fraction because of a shortened growing season for

crop plants. Although plowing and harvesting activities caused carbon release, croplands still

showed higher carbon sequestration than steppes due to stronger photosynthesis activity of
crop species. There were no significantly different ET and ET/PPT ratios between fenced and

restored steppes, however, the restored steppes show obviously stronger carbon uptake ability

than that of fenced steppes. Compared with native shrubland, planted forest did not increase

carbon sequestration, but significantly increased the water loss of ecosystems. This indicated

that large area tree plantations might result in the loss of groundwater resources.
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Roads effect on the biodiversity for slope aspects and valley topography
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Slope aspect and valley topography affect biodiversity protection during road construction.
These characteristics are important considerations, especially for some decisions that are
required such as where to set wasted stone and soil or where to locate wild life passages.
Vegetation plots in one valley near the Deqin county section of G214 in northwest Yunnan
province was investigated. Measurements including a -diversity and [-diversity were
obtained for different slope aspects within the valley topography. Birds observations at this
site and other plots were recorded every 6 km along the site road. Results showed: total
species presented, average species number per plot and Shannon-wieners indices. Pielou and
Simpson indices for wood plants in southwest (SW), northeast (NE) and north (N) slope
aspects were higher than those of northwest (NW) and south slope aspects (S). Richness of
herb plants on the south slope was found to be less than on other slope aspects. Jaccard
indices for S-SW, WN-EN.SW-WN were less than 0.15 and that of EN-N was less than 0.4. A
significant difference in a -diversity between herb and wood plants was found and also
between slope aspects. High A-diversity was also observed for valley topography. The
number of bird species and total average numbers of birds for each plot indicated that areas
with a valley topography were richer than that of non-valley plots. This investigation suggests
that valleys serves as a landscape for an abundant, rich and changing plant biodiversity and
also a landscape supporting an abundance of wild animals. Suggestions were provided to
combine bridges and wildlife passage to strengthen the connectivity for roadsides.

Keywords: Slope aspect, Valley, Biodiversity, Road
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Northwestern China, accounting for one fourth of China's total land area, is characterised by
its inland geographic position, drought continental climate, fragile terrestrial ecosystems and
basin-rang landscape pattern. It has two outstanding features; aboundant natural resources and
a fragile environment. Numerous inland rivers begin in northwestern China and they are the
basis for sustaining human survival and economic and social development. The ecosystems of
inland river basins are connected by water. Mountain areas are the formative region of water
resources consisting of ice-snow melting water in the alpine belt, rain in the middle mountain
forest belt, and bedrock fissure water in the lower mountain belt. Plain oasis areas are the
consuming and transformatives regions of runoff. Desert area are the regions lacking in water
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resources. The eco-hydrological processes and patterns are quite different from those in
eastern mosoon regions and the Qinghai-Tibet alpine areas of China. Over the last 50 years
great changes have taken place in the natural ecological processes under the pressures of
economic and social activities centered on water resources exploitation and utilisation in the
vast northwestern inland river basins. These are represented by the Tarim River basin, Heihe
River basin and Shiyanghe River basin. The ecological processes and patterns occuring in
areas od natural vegetation have been seriously affected by changing spatial-temporal water
patterns, altered by human activity. Drying rivers, desertification and ecological degradation
have seriously influenced and restricted the economic development and social progress of the
vast northwestern arid land. Moreover, under the impact of global climate change and
accelerating glacier melting and shrinking, rivers supplied mainly by glaciers will change
abruptly with the occurrence of inflection points in melting glaciers. In combination with the
status analysis of eco-hydrological research relating to water cycle and ecological safety
under global change, this paper defines the focus and key issues of eco-hydrological processes
and patterns research in inland river basins in northwestern China and aims to promote its
further study.

Keywords: Eco-hydrological processes, Patterns, Ecological safaty, Arid inland river

Modeling Nutrient Transport in Xintian Watershed, Pearl River Delta,
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The Pearl River Delta lies in South China in an area of accelerating economic development.
The Delta is located in a southern subtropical monsoon climate region with a geology of
southern red soil, where intense agricultural practices are implemented and chemical
agricultural products are over applied. Due to the effects of continual storms, soil nutrients
including nitrogen (N) phosphorus (P) are lost quickly with serious environmental
consequences. In order to ensure regional water security and accelerate harmonious
development of the economy and environment in the region, the study of agricultural
non-point source pollution is highly significant.

Xintian watershed is a typical agricultural catchment, north of the Pearl River Delta. It has a
total area of 1,334 ha and includes 540 ha of orchards, 487 ha of woodlands and 270 ha of
paddy fields. Simulations of nitrogen (N) and phosphorus (P) loads in the Xintian watershed
were performed using AnnAGNPS and GIS for four rain events in 2005. The degree of
calibration was quantified by comparing simulated data with monitoring results. The model
was also run to simulate annual pollutant loads in 2002 and 2003.

Simulations of rain events showed that the predicted results coincided with measured results

but that the simulation of N was more accurate than the simulation of P. The annual
simulation results found that the N load per area is 46.34 kghm™a™ and the P load per area is
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6.84 kghm?a™. These results will be regarded as an important reference for environmental
management and further evaluations of nutrient loads. Simulation results were influenced by a
variety of parameters and associated uncertainties.

Keywords: The Pearl River Delta, Agricultural non-point source pollution, AnnAGNPS, GIS
(geography information system), Pollutant loads
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Understanding changes in landuse and land cover plays an important role in the study of rural,
suburban and urban areas. Through the classification and analysis of landuse types over
different time periods, the driving factors of landscape change such as when, where and how
change occurs may be understood. This study applied a 2-period landuse data and cluster
analysis in Taipei City to assess the changes in total landscape and individual landuse types as
well as the clustered trends between neighborhood and landuse type characteristics. The
results showed that between the years 1994 and 2007 the overall rate of landuse change was
20.87%. Analysing individual landuse types showed that the amount of forest area increased
from 36.54% to 38.65% and the amount of built-up areas increased from 27.31% to 31.02%.
In contrast, the amount of agricultural land declined from 11.00% to 6.77%, leading to a
reduction of approximately 1152.3 ha (4.23%) in agricultural areas. Cross-over analysis
showed that the relatively stable landuse types including forest, built-up areas and
transportation areas, did not experience any significant change. However, wetlands, mines,
exposed lands, water conservancy lands and agricultural lands were found to be continually
deteriorating. Through cluster analysis of neighborhood characteristics, landuse changes were
detected on a neighborhood scale. This analysis showed that the discrete degree between
neighborhoods and urban green spaces was higher in 1994 than in 2007. L.e. the area of
agricultural lands in neighborhood groups was relatively higher than in forest areas in 1994.
In 2007, however, not only did forest areas in marginal agricultural lands decrease, but
agricultural lands in marginal forest areas also decreased. Although urbanisation is increasing
forest areas can still be preserved due to public environmental awareness. In contrast,
peri-urban agricultural lands have rapidly been lost because of rising land prices and an
increasing number of elderly farmers.

Keywords: Urban green resources, Land-use change, Cluster analysis, GIS, Landscape
ecology
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Do Landscapes Mediate the Effects of Pesticides on Bird Species and
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Effects of pesticides on organisms have until recently been mostly investigated using an
ecotoxicological approach. Yet this approach ignores important indirect ecological effects of
pesticides on species and communities and their interaction with environmental factors.
Recent studies have suggested that the degree to which an organism is exposed to pollutants
depends on the complexity of the landscape. Thus the potential impacts of pesticides on
biodiversity may vary with landscape characteristics. This hypothesis has not yet been
addressed. In this study we aim to understand the effects of pesticides, landscape and their
interaction on birds, at species and community levels. Birds were sampled in more than 300
cereal fields located in three different regions of France between 2006 and 2010. Firstly, it
was found that pesticides alone have a negative effect on the abundance of farmland species
(that nest within fields or on the margins), especially on specialist species as generalists
seemed to be unaffected. Secondly, specialists of non-farmland species (that breed in
vegetation patches adjacent to fields) were also negatively correlated with pesticide use.
Finally, it was found that effects of pesticide did not vary with landscape complexity (mixed
vs simplified farmed landscape) whereas the landscape alone had a strong effect on
community composition.

These results suggest that pesticides have wide and complex negative effects on species living
from within cereal fields to those nesting beyond field limits. Species are unequally affected
by pesticide use, with specialists being more at risk than generalists. Effects of pesticides and
landscape on species abundance and community composition are independent but this has to
be confirmed at other spatial scales.

The Characteristics and Management of Dangsan Forests as Old Sacred
Forests in Korea

Jaiung CHOI', Dongyeob KIM ?, Lokhwan JO', Sangbum KIM', Myeongcheol JEONG'
' National Academy of Agricultural Science, Rural Development Administration, 150, Suin-ro,
Gwonseon-gu, Suwon, Korea; > Department of Landscape Architecture, Sungkyunkwan

University, 300, Chunchun-dong, Jangan-gu, Suwon, Korea
E-mail: juchoi0530@korea.kr

The traditional village forests of Korea are a unique cultural landscape with a history of more
than several hundred years. Traditional village forests in Korea are largely recognised as Bibo
forests with a main function of protecting villages. However, the characteristics of traditional
village forests in Korea have been redefined as being composed of Dangsan forest (sacred
forest) and Bibo forest (feng-shui forest) (Choi and Kim, 2009). Although the value of
Dangsan forests is well investigated by experts as representing the Korean rural cultural
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landscape, Dangsan forests have not been recognised by many Korean people. Therefore, the
sacred Dangsan forests have significantly deteriorated because of ignorance of their value.
The objective of this study was to rediscover the authenticity of the Dangsan forests to help
restore this environment and value of this cultural landscape.

Dangsan forests are holy places where Dangsan rituals are held. Although many Dangsan
forests have disappeared because of the abolition of Dangsan rituals, villages still have
maintained Dangsan forests. In general, Dangsan rituals are held in the evening of January 15
by the lunar calendar. Dangsan forests have at least one of three components; the Dangsan
tree (divine tree), stone tower and/or shrine. Ancient remains only retain value when the
remains retain their authenticity (UNESCO; E Relph 1976). Although almost all of the sacred
forests in Europe have disappeared, the cultural value of a sacred forest high is highly rated
(Nigel D, et al. 2006). In this study we investigated several cases of authenticity loss of
Dangsan forests through degradation. A number of management schemes have been suggested
to renew the authenticity of Dangsan forests.
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The traditional village forests of Korea are a unique cultural landscape with a history of more
than several hundred years. The characteristics of the traditional village forests of Korea have
been reported by Choi and Kim in 2009, who defined them to be composed of Dangsan forest
and Bibo forest (Table 1). The objective of this study was to investigate the characteristics of
Dangsan forests (sacred forests) and Bibo forests (feng-shui forests) in Korea and to evaluate
their environmental and cultural value.

Dangsan forests are a holy place where Dangsan rituals are held. Although many Dangsan
forests have disappeared because of the abolition of Dangsan rituals, there are still many
villages currently maintaining these forests. Dangsan forests have at least one of three
components; a Dangsan tree (divine tree), stone tower and/or shrine. The major Dangsan tree
species are Zelkova serrata, Pinus densiflora and Celtis sinensis. Although Dangsan forests
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are not recognised by many Korean people, the value of these forests has been well
investigated and recognised as representing the Korean rural cultural landscape.

Table 1. The concept of traditional village forests in Korea (Choi and Kim, 2009)

Specification Dangsan forests Bibo forests
Philosophical background Animism Feng-shui
Meaning of the space Sacred place Protection from natural
disasters
Components At least one of three None of the three
components Components
Reference
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Rural landscapes are presently undergoing a process of functional segregation which threatens
to overcome all attempts at local decision making, inhibiting attempts at a transition to
sustainability. The homogeneous wheat belts of North America and Europe, the plantations of
postcolonial Africa, South East Asia and South America and the urban sprawl around our
megacities are examples of this global tendency. The segregation trend has had a long history
in Europe and has traditionally been balanced by the establishment of nature protection zones,
designed to conserve valuable landscape resources by protecting them from exploitation. This
has led to a problematic separation of our landscapes into A and B landscapes, or even
landscapes and non-landscapes, where landscapes are protected areas with a high priority
concerning protection and ecological management, and non-landscapes are all of the other
areas of Europe, in which environmental management increasingly conforms to the principles
of liberal economy.

Based on a national study of privately owned largeholder manorial estates in Denmark
including a detailed case study conducted in one of the survey areas, we conclude that
transition to landscape sustainability is held back by two main inhibitors, which currently
makes it a necessity for rural agency to act unsustainably: (1) The global liberalized legal
system which supports individual private ownership to land and thus restrains large scale
decision making at a spatial scale to match the ecological problems at hand; and (2) The
global agri-industrial growth and competition regime, which demands a mounting one-sided
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focus on establishing competitive economies of scale in rural landscapes.

Our results indicate that in areas where these two regimes of rural governance are repressed
by other land use drivers, a transition to sustainability may become possible. This is the case
in the privately owned manor landscapes, which are examples of an integrated land use
strategy which has developed over centuries, made possible through stabile ownership
conditions and a diversification of production activities. These landscapes integrate nature
protection, agriculture, settlement and recreation in complex structures of management. They
could serve as an example for future sustainable landscape planning at a larger scale,
supported by regional regulation. The European Landscape Convention (ELC) supports such
an alternative avenue of development, and can be considered a vision for more integrated
types of landscape planning and management also outside protected areas (ELC 2000). The
ELC highlights the common right to the landscape for all its inhabitants, and as such provides
a singularly European approach to landscape planning which should be attempted at a larger
scale on public lands in order to mitigate the democratically as well as ecologically dangerous
influence of large scale agricultural capitalism.

Keywords: European Landscape convention, Land use integration, planning Manorial estates
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Sustainable management of forest ecosystems is required not only to cope with climate change
but also with the rapid changes in social and economic development. To satisfy various social
requirements while maintaining the fundamental functions of forest ecosystems, the spatially
explicit simulation system which enables to diagnose and predict the structure and functions of
ecosystem in long term by balancing relations between conservation and use of forest
ecosystem are needed. As a forest landscape simulating tool, Landis-II provides insight into the
spatial and compositional impacts produced by forest-management alternatives (Gustafson et
al, 2000). However, the model hasn’t been verified about the application into South Korea. In
this point of view, we performed a case study to examine the applicability of Landis-II model in
predicting the spatial and distributional change in forest cover. Two approaches used in
verifying applicability of the model can be summarized into: (1) comparing the changes of
spatial patterns and species composition between simulated results and current status of the
forest, and (2) predicting future forest structure and species distribution over time by different
timber harvest schedules. We constructed database of latest single decade including spatial
patterns, species related information and history of the forest. Based on the database of
previous 10 years, spatial and species composition change in forest land cover was simulated
over time and the results were compared with current forest. Timber harvest schedules, used for
prediction of future forest structure were specified with different harvest types, harvest ages,
harvest species and plant regimes after harvest. Different management alternatives resulted in
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producing diverse future forest structures differing from spatial patterns and structure of forest,
such as composition of species, fragmentations of patches and opening size of harvested area.

References

Gustafson EJ, Shifley SR, Mladenoff DJ, Nimerfro KK, He H, 2000. Spatial simulation of
forest succession and timber harvesting using LANDIS. Can. J. For. Res. 30: 32-43.

Pennanen J, Kuuluvainen T, 2002. A spatial simulation approach to natural forest landscape
dynamics in boreal Fennoscandia, Forest Ecology and Management. 164: 157-175.

Scheller RM, Domingo JB, Sturtevant BR, Williams JS, Rudy A, Gustafson EJ, Mladenoff
DIJ., 2007. Ecological Modelling. 201: 409-419.

Maintaining Vegetation Composition and Structure across the Landscape:
Implementation and Effectiveness of Wildlife Habitat Strips in Areas
Covered by the Tasmanian Forest Practices System

Anne CHUTER', Fred DUNCAN?, Michael BROWN?®, Simon GROVE®
! Forest Practices Authority and CRC for Forestry, 30 Patrick St, Hobart, 7000, Australia;

2 Forest Practices Authority, 30 Patrick St, Hobart, 7000, Australia; 3 Ecological consultant,
211 Channel Highway, Taroona, 7053, Australia; * Forestry Tasmania, GPO Box 207,
Hobart, 7001, Australia
E-mail: Anne.Chuter@fpa.tas.gov.au

Wildlife habitat strips (WHS) are corridors of native (uncut) forest that are retained in
production forest areas to assist in achieving biodiversity objectives, primarily the
maintenance of vegetation composition and structure across the ‘off-reserve’ landscape. They
are prescribed in the Tasmanian Forest Practices Code 2000 and, as such, they are a
requirement under the Tasmanian Forest Practices Act 1985. They are typically 100 meters in
width and primarily located along rivers but must also include links up slope and across
ridges and maintain connectivity between catchments and formal reserves.

Implementation of the WHS provision has been achieved at the landscape scale on public land.
However, implementation on private land has been problematic due to multiple landowners.
We present information on the areas of public land that have been set aside from wood
production as WHS, and the range of forest types and habitats that are captured in these areas.
We also present case studies where WHS have been applied on private land to capture
biodiversity values (such as threatened species habitat) and promote linkages with
neighbouring reserves.

To test the effectiveness of WHS a long-term research project was established in wet eucalypt
forest in Tasmania. Fifty-two vegetation plots were established in 1993 across areas that had
been intensively logged, WHSs situated between logged areas and in unlogged control areas.
The plots were surveyed in 1993 (immediately after logging) and then again in 2005 for
floristic composition of vascular flora and forest structure.

The floristic and structural composition of plots was compared between land management
areas and over time using classificatory analysis and ordination Results showed that logged
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coupes were significantly different to control plots in both floristic and structural composition,
particularly in the composition of late successional species. WHSs were not significantly
different to the control plots, although some edge effects were noted, such as a loss of species
sensitive to edges effects (e.g. drying). The study suggests that WHS can fulfil a useful role in
maintaining mature forest structure and composition, at least in the short-term, in landscapes
subject to intensive forest management. The long-term effectiveness of WHSs, however,
depends on their width and placement in the landscape. Late-successional forests should be
preferentially retained in production areas where such forests are uncommon. Similar
considerations may apply to new management systems (e.g. variable retention) designed to
retain biodiversity across the landscape in older forests

Ecosystem Services and Sustainable Development in Cities in Developing
Countries — Social and Cultural Challenges

Sarel CILLIERS, Juaneé¢ CILLIERS, Rina LUBBE, Stefan SIEBERT
School of Environmental Sciences and Development, North-West University, Potchefstroom,
South Africa
E-mail: Sarel.Cilliers@nwu.ac.za

“Africa is urbanising faster than any other continent and African urban populations will
probably double their 2007 level of 373.4 million as early as 2030“ (Tibaijuka, 2010).
Urbanisation is impacting on biodiversity and ecosystems on various scales and modifies
existing ecosystems, creating unique urban environments which can still provide valuable
ecosystem goods and services, as described by Boland & Hunhammar (1999). The concept of
ecosystem services is being increasingly used to describe how biodiversity and ecosystems
are linked to human well-being (Elmqvist, 2011) and should be placed at the core of
sustainable urban development. Although this realisation is a global priority, developing
countries are experiencing certain unique social and cultural challenges related to the
implementation of planning and management practices based on ecosystem services (Roberts
et al., 2005).

In this presentation, examples of some of the challenges will be given in the form of case
studies of public and private green areas in the Tlokwe Municipal area in the North-West
Province of South Africa. In terms of the economic value of green areas, preliminary results
will be presented showing a contrast with the trend of increasing property values with
proximity to green areas in developed countries (Tyrvidinen, 1997). Green areas in most cities
in developing countries are seen as a luxury, mainly because most role players do not realise
its intrinsic value. Comparing the plant diversity and ecosystem services provided by private
gardens, which are highly valued by their owners, with public green areas could enhance
perceptions of the values of all green urban areas. It could also convince planners and policy
makers to guide a process of integrative, economically driven, green space planning.
Additionally, garden studies have indicated that socio-economics and culture have influenced
plant diversity and specific ecosystem services provided by plant species (Lubbe et al., 2010).
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Soil organic and inorganic carbon vertical distribution and its relation to
soil taxa and landscape position in the Pampas Region, Argentina
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The importance of agroecosystems as a sink for CO2 has been accounted for. Soils have
recently gained more attention within the global change debate as the largest terrestrial carbon
(C) pool. A satisfactory quantity of soil organic and inorganic C is considered crucial for
sustainable agriculture and for mitigating C flux to the atmosphere. A decline in soil C
normally decreases crop productivity and alters the ability of the soil to act as a sink for
atmospheric CO2 and therefore, to impact on global climate change. Different soil types are
related to landscape positions and spatial distribution. These factors may have an impact on
many of the processes that take place in ecosystem functioning and thus in soil C stocks and
its vertical distribution. Knowledge of the C pool for each soil taxa and across landscape
positions is necessary for the Pampas Region, since it is considered one of the most suitable
areas for grain crop production in the world.

The goals of this work were: (1) to examine the association of SOC and SIC content with soil
taxa, landscape position and at different soil depths; and (2) to examine if SOC and SIC
storage at the landscape scale could be extrapolated at a regional scale. The analysis was
based on > 200 soil profiles (Argiudolls, Hapludolls and Natracuolls in Buenos Aires
province) from the National Institute of Agricultural Technology (INTA) database. SOC and
SIC (kg/m2) were estimated at each soil taxa, profile (0-2m depth) and landscape position
(summit, shoulderslope, toeslope). Results show that soil taxa and landscape position
significantly affected the storage and vertical distribution of SOC and SIC. Soil types differed
along landscape position. At a regional scale soil types affected SOC and SIC vertical
distribution in a more similar pattern than at the landscape level. In general terms, soil C
content and depth distribution can be extrapolated from lower to higher ecosystem levels.
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Ecological Implications of Parcel Size in the American Exurban Landscape

Danya A. COOPER, Joan I. NASSAUER
University of Michigan, Ann Arbor, MI 48109
E-mail: ayehlet@umich.edu

We posit that in American exurban landscapes, developers’ decisions about parcel size,
parcel type, and preservation of pre-existing trees in the subdivision process dramatically
affect subsequent exurban land cover, and that these developer decisions constrain subsequent
homeowner behaviors and management of these parcels. Our study examines landscape
patterns and processes at the parcel level based on data gathered in in-depth interviews with
26 exurban homeowners in Southeast Michigan, USA, as well as site photographs, aerial
imagery, and GIS ecological zone maps derived from field work on their properties (Currie et
al., In prep). Our analysis suggests apparent relationships between land cover on residential
parcels in exurban southeast Michigan, developer decisions, and homeowner behavior. In
particular, we classified exurban residential parcel land covers into two categories: Zone of
Care (ZOC), or the area under heavy homeowner maintenance (primarily mown lawn), and
Beyond Zone of Care, where less homeowner management occurs and ecosystems have
greater vertical structure and habitat potential. We found that lot size dramatically affects
land cover on exurban lots, with extent of ZOC linked with property size up to a threshold,
beyond which the proportion of property not in the ZOC is on average, a larger proportion of
lot size. These findings complement those of Robinson (2009) in a study of 2673 parcels in
three Southeast Michigan townships on a slightly larger lot-size range. He found that areas
of maintained lawn within exurban parcels maintained the same shape and spatial pattern but
proportionately less area as lot size increased, and that forest patch size and proportion
increased with increasing lot size. Our examination of land cover at the parcel scale has
implications for habitat patch aggregation, biodiversity, carbon sequestration, and other
ecosystem services within the exurban landscape matrix (with residential properties .5 acre/.2
hectare or larger), the fastest growing land use in America (Brown et al., 2005).

This project is part of National Science Foundation Coupled Natural and Human Systems
(CNH) program Grant # GEO-0814542. Spatial Land-Use Change and Ecological Effects:
Interactions of Exurban Land Management and Carbon Dynamics. D. G. Brown, W. Currie, J.
I. Nassauer, S. E. Page, and D. Parker.
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An Analysis of Turkish Legislation in relation to Air Pollution

Aynur AYDIN COSKUN
Istanbul, 34473 Turkey
E-mail: aynur90@jistanbul.edu.tr

Air pollution has been a major concern since the middle of the 20th century because of
increasing anthropogenic pressure. National and international efforts have been made to
obtain agreements on air pollution mitigation and these have been incorporated into national
legislation. This issue has been taken seriously in Turkey and is reflected in scientific,
technical, legislative and institutional arrangements. Legislation is a significant part of the
solution for reducing air pollution. Many laws have been accepted in Turkey since the
ratification of the Constitution of 1982. In addition to this, international agreements on air
pollution have also been ratified by Turkey. Many steps have also been undertaken to address
this issue during Turkey’s EU membership application process.

In this study, we aimed to compile mandates from international agreements and EU Directives
which bound Turkey’s legislation in relation to air pollution. Laws from the Turkish
legislative system were then evaluated. Finally, a gap analysis was undertaken on national
legislation relating to the responsibilities emerging from international agreements and laws.
This analysis revealed the position of the legislation of the country and suggested steps to be
taken to continue the reduction of air pollution.

Using Historical Maps to Understand Ecological Patterns and Processes

Sara COUSINS', Regina LINDBORG?
! Department of Physical Geography and Quaternary Geology, Stockholm University, 10691
Stockholm, Sweden; * Stockholm University, Sweden
E-mail:sara.cousins@natgeo.su.se

Since 10-20 years there is an increasing interest to incorporate effects of temporal changes
when analysing effects of landscape change on species diversity or species patterns. Primarily
the use of historical land cover maps, sometimes as old as 300 years are used as tools to
understand landscape dynamic and how it is related to various driving forces, e.g.,
environmental or socioeconomic conditions. Recently, there is an increase of using old maps
from all over the world in landscape ecological studies. By using old historical maps with
more modern maps or remote sensing data from the 20th century in geographical information
systems (GIS) it is possible to illustrate the land-use/cover change (LUCC) over time. The
importance of historical maps lies in their possibility to demonstrate LUCC as basis for
various further studies, e. g., modelling patterns of organisms or ecological processes over
time. The new possibilities with using modern techniques in geography with ecological theory
provides an excellent platform for cross-disciplinary research and particularly to answer some
of the most urgent questions in conservation today, i.e. how much does past patterns influence
present species occurrences in fragmented landscapes and what can we do about it. In the
symposium we want to focus on old historical maps and their potential to reveal ecological
patterns and processes in various habitats in the contemporary landscape.
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From the Mountains to the Sea: Carbon Sequestration and Nutrient
Accumulation by Riparian, Alluvial Floodplain and Tidal Wetland Soils

Christopher CRAFT
School of Public and Environmental Affairs, Indiana University, Bloomington, Indiana 47405,
US4
E-mail: ccraft@indiana.edu

Wetlands exist along the hydrologic continuum that spans headwaters, riparian zones along
low order streams, alluvial floodplains of rivers and, finally, tidal wetlands of estuaries and
coasts. Along this continuum, wetlands vary with respect to frequency, duration and depth of
inundation and, hence, their ability to transform, store and export materials.

I measured carbon (C) sequestration, nitrogen (N) and phosphorus (P) accumulation and
sediment deposition in riparian, floodplain and tidal wetland soils spanning the continuum
from the headwaters to the sea of the Altamaha River along southeastern Atlantic coast USA.
Carbon sequestration and soil N accumulation were low at either end of the continuum, in
riparian wetlands and in estuarine salt marshes. The greatest C sequestration and N
accumulation occurred in the upper- and mid-reaches of the estuary, in tidal freshwater marsh
and brackish marshes. In contrast to C and N, sediment deposition and P accumulation were
greater in upper portions of the continuum, in riparian and alluvial floodplain forests than in
tidal wetlands downstream. Across all wetland types, C sequestration generally was 100
g/m’/yr or less. Nitrogen and P accumulation was <10 g /m%yr and <1 g P/m%/yr,
respectively.

Fresh- and brackish-water tidal wetlands, at the interface of land and sea, are hotspots for the
biologically active nutrient cycles of C and N on the landscape. Here, soil organic C and N
stocks and accumulation are at their maximum, driven by low gradient flow and frequent
(twice daily) tidal pulsing with mostly fresh water. Geologically-driven P and mineral cycles
predominate in upper reaches of the continuum where freshwater pulsing is less frequent.

Linking Climate, watershed transit time, and in-lake processes:
Mechanisms to explain highly variable trophic status in Clear Lake, Riding
Mountain National Park, Canada

P Jeff CURTIS, Natasha NEUMANN, Ryan WHITEHOUSE
Department of Earth and Environmental Sciences, The University of British Columbia,
Kelowna, British Columbia, V1V 1V7 Canada
Jeff.Curtis@ubc.ca

We conducted in-depth analyses of hydrology and biogeochemistry in a watershed and lake to
determine mechanisms responsible for highly variable interannual trophic status (oligotrophic
to eutrophic) in a large lake in Riding Mountain National Park, Manitoba. Here we link
transit time —dependent fluxes of Phosphorus and Calcium from watersheds to in-lake
scavenging of Phosphorus by calcite precipitation. Models were used to determine the
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sensitivity of lake trophic status to climatic change and variability.

Surface and subsurface transit times through the mid-latitude boreal parkland watershed were
inferred from natural water chemistry and hydrological analysis. Surface and groundwater
samples were analysed for major ions and nutrients. Principal component analysis identified
ion compositions associated with processes occurring in the surface and subsurface of
landscapes, mainly weathering/leaching and evapoconcentration. Transit time distributions
(TTDs) were also estimated from lake water budget and recession curve analysis. TTD was
related inversely to the flux of phosphorus and directly to the flux of calcium and other base
cations.

In Clear Lake, large concurrent increases in dissolved oxygen, pH and CaCOs saturation
index were observed to occur simultaneously with large reductions in total and dissolved P
scavenged by precipitation of CaCOs. Thus, photosynthetic activity is a negative feedback
on ecosystem productivity, because it enhances phosphorus scavenging.  Further, the
negative feedback depends on the loading of Calcium and Phosphorus from the watershed.

Mathematical models constructed to link climate, flowpath, and transit time in the watershed,
with in-lake processes show that drier climatic conditions result in lower phosphorus loading,
with relatively high scavenging of phosphorus by calcite and reduced phosphorus
bioavailability. Wetter climate increases the yield phosphorus from the watershed relative to
calcium. Lower calcium concentration in the lake decreases the amount of calcite formed
and consequently reduces calcite scavenging of phosphorus. Thus, as phosphorus loading
increases, it is also more bioavailable. Taken together, interannual variability in loading of
water, phosphorus, and calcium, is are consistent with the observed high interannual
variability in trophic status of Clear Lake.

Spatio-temporal Environment Patterns under Rapid Urban Expansion and
its Effects on Vegetation, Shanghai, China

Liangjun DA >, Hong LIANG'

! Department of Environmental Science, East China Normal University, Shanghai 200062,
China; * Shanghai Key Laboratory for Ecology of Urbanization Process and Eco-restoration,
Shanghai 200062, China;

E-mail: ljda@des.ecnu.edu.cn

Since the reform and opening up of China in 1978, urbanisation has been rapid and extensive.
Shanghai experienced fast urban expansion and growth in suburban areas after the 1990s. In
the past 30 years, the quality of surface water, atmosphere and soil has declined dramatically
and has significantly affected vegetation.

Shanghai's districts and counties can be divided into three different areas: urban, suburban and
rural. Concentrations of major air pollutants are higher in urban areas compared to suburban
and rural areas. Water quality has also declined, more so in urban areas than rural areas. Soil
pollution is more serious in Shanghai than in most other cities in China. Soil quality was
found to be worse in suburban rather than in rural areas (except during 1991 - 1995). When
considered together, these results indicate that the environment spatial gradient in Shanghai
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was consistent during the urban expansion process.

Surface water quality and the atmosphere in urban areas have gradually improved since the
1990s. The main air pollutants (except for nitrogen oxides) decreased, mainly due to the
reduction in the burning of industrial and domestic coal. Nitrogen oxides increased because of
the rapid increase in the number of motor vehicles. In suburban areas, surface water quality
and soil quality improved since the mid-1990s, but there has been a gradual increase in
atmospheric pollution since 2000. In rural areas, atmospheric and soil quality have been
improving since the mid 1990s. In addition, there has been a significant increase in the
temperature difference between urban areas and suburbs. This suggests that the Urban Heat
Island (UHI) effect has been increasing, with the strongest pattern in autumn and the weakest
in summer. The UHI effect also appears to be stronger at night than during the day.

Surface water quality appears to have had an inverse relationship with increasing urbanisation
and GDP per capita (U-shaped curve), indicating a gradual deterioration between 1982 and
1990, and an improvement after 1990. An approximate N-shaped trend was observed for
atmospheric quality, with a rapid deterioration occurring between 1982 - 1990 and a gradual
improvement between 1991 - 2000, followed by deterioration after 2000. With increasing
urbanisation and GDP per capita, soil quality has gradually improved since the "Eighth
Five-Year Plan" period (1991-1995).

As a consequence of urbanisation, most remnants of indigenous vegetation now exist only on
Sheshan Mountain, Da Jinshan Island and Xiao Jinshan Island. Plant species richness has
rapidly declined in these areas. The number of species declined from 535 in the 1980’s to 254
at the end of 1990’s on Sheshan Mountain, and the number of species on Da Jinshan Island
has fallen from 254 to 145. Weeds as an important component of urban vegetation, have
decreased from 534 to 303 in species richness. Dianshan Lake is the largest water body in
Shanghai and its indigenous aquatic vegetation has almost completely disappeared with some
local species now extinct. Simultaneously, large numbers of non-native species have been
widely used in cultivated vegetation and more than 300 non-native species were recorded in
the Shanghai rare in 2004. This caused an abrupt increase in invasive species and natural
ecosystems have since been significantly degraded.

Shanghai is typical of most cities under the pressure of urbanisation in China. The
spatial-temporal pattern of environment quality and the ecological consequences could
provide scientific evidence for the government to pay more attention to environmental
protection and management. It could also be very helpful for decision-making in urban
developments and for the conversion of Shanghai to an ecological city.

Landscape Indicators of Human Impacts on Riverine Systems — A Case
Study of a Brazilian Urbanised Watershed

Alexandre M. DA SILVA, Rodrigo C. URBAN, Luiz A. MANFRE
Automation and Clean Technology Research Group, Campus Sorocaba, Sdo Paulo State
University. 511, Trés de Mar¢o Avenue, Sorocaba, SP, Brazil. Zip: 18087-180.
Email: amsilva@sorocaba.unesp.br
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Various studies have investigated the relationship between landuse and water quality within
watersheds, emphasising the proportion of certain landuse types such as urban landuses (Lee
et al., 2009). Landscape indicators characterise watershed attributes, particularly relating to
the relative proportion and spatial arrangement of natural and human-influenced land cover
classes. However, in-stream measurements of limnological variables are important and are
still required (Gergel et al., 2002). In this study the influence of the proportion of natural
remnant vegetation, as well as the arrangement of forest patches along the watershed on water
quality was investigated for a small, urbanised watershed. The study area is located in
Sorocaba Municipality, Sdo Paulo State in southeastern Brazil. The watershed has an area of
3.02 km” and is highly urbanised (70%). Through satellite image analysis (Landsat, 2005),
eight forest patches were identified. Four of these patches were smalleress than 1 ha and three
of the patches were between 1 — 10 ha in size. The largest patch was 17.3 ha. Major patches
were located in higher areas of the watershed. The relationship between area and perimeter of
the patches was strong (r’=0.98, significance 0=1%). Over the course of one year, monthly
water samples were collected at one location and measurements of limnological parameters
were obtained to assess variability. Results showed that Electrical Conductivity ranged from
89.8 - 408.0 pS.cm™, Dissolved Oxygen ranged from 0.7 - 4.0 ml" and water flow rates
ranged from 26.2 - 126.9 Is™". It is clear that the percentage of remnant vegetation, as well as
the arrangement of the forested patches, is not enough to maintain an acceptable water quality
level in this riverine system. The assessment of both landscape indicators and water quality
parameters confirmed the necessity of high level of intervention — perhaps even a complete
reconstruction of ecosystems - and the appointment of priority areas for biotic intervention,
particularly for revegetation (Hobbs & Cramer, 2008).
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Research of Multi-function Landscapes in Chinese Station Squares

Lu DAI', Xuelei YU?
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With the rapid development of domestic cities and the improvement of living standards,
people are paying more and more attention to their quality of life and surrounding
environment. As a result, the requirements of urban landscapes and the amount of land needed
to meet these requirements, has been increasing. Cities, however, are limited with respect to
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the amount of available land needed to meet expanding urban requirements. Due to these
limitations it is becoming more urgent to find ways of satisfying community urban
requirements. To face this challenge, the concept of a multi-function landscape has become
more widely spread internationally and this concept has only recently been investigated in
China. This paper investigates the urban area of railway station squares to exemplify such
situations in China. The concept of a multi-function landscape is introduced and defined
through the investigation of the characteristics and functions of station squares. By
summarising the landscape planning of railway station squares in different regions in China
and their associated customs, suggestions towards creating a multi-function landscapes in
these urban areas were developed. This paper provides a reference for the development of
multi-function landscapes in China.

Keywords: Multi-function landscape, Railway station squares, Landscape planning

An Assessment of Ecosystem Vulnerability Caused by Land Use Change: A
Case Study in the Pearl River Delta Region, China
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Land use change has affected almost every aspect of the earth and has been causing many
environmental and ecosystem problems. Studying ecosystem vulnerability of land use change
could help maintain the sustainable use of land resources and function of ecosystems. This
study investigated ecosystem vulnerability in a coupled human-environment system by
modeling and assessing the potential impact of land use change on an ecosystem and on the
socio-economic adaptive capacity of the system. A model was applied to the Pearl River
Delta Region of Southeast China, to assess future impacts on ecosystems and their adaptive
capacity, as well as ecosystem vulnerability on both quantitative and spatial scales. The
follow methodology was used: (1) Simulation and forecast of regional land use change: the
expansion of construction activity and the reduction of arable land and eco-service land were
the main features of land use change in the study area between 1985 and 2005. Improved
CLUE-S modeling was used to forecast future land use scenarios in the study area. A spatial
correlation factor was added to the spatial allocation module of CLUE-S, by which the spatial
correlation effect was considered and the fit was improved. The Tietenberg resources
allocation model, which takes into account an increasing population, was added into the
non-spatial allocation module to ensure the benefits of land resources were maximised. Two
land use changes were modeled and analysed, a planning-oriented land use change scenario
and a scenario based on current land use change rates; (2) Impact of land use change on
ecosystem vulnerability: based on land use change modeling as well as eco-service function
calculations, the elative change method and fuzzy assessing method were used to investigate
the potential impact and adaptive capacity on ecosystem vulnerability, respectively. The HSV
visualisation method was then used to determine ecosystem vulnerability caused by land use
change in the study region from 1985 to 2020, on both spatial and quantitative scales.
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Precise Stand Structure Mapping Based on Airborne Lidar Technology
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The use of the newest methods and technologies of airborne laser location, high resolution
digital photography and global positioning satellite systems, provides new opportunities for
remote sensing monitoring and inventory of forest resources. The high efficiency of laser
location (more than 200 thousand pulses/measurements per second) in combination with
centimeter spatial resolution of digital aerial photography, results in a highly accurate
(approximately 10-15 cm) coordinate definition of trees’ and tree stands’ morphostructural
parameters by satellite geopositioning systems. These technologies also allow
three-dimensional visualization of remote sensing data in geoinformation systems, which can
be used to develop effective algorithms for the research of forest resource structure and
dynamics, and guarantee a real-time automatic extraction of forest inventory parameters. The
development and application of such high-end technologies for aerospace forest monitoring is
critical and essential for the boreal zone, in particular, for vast regions of Siberia, where current
methods of forest inventory are not effective, are highly time and funds consuming and do not
provide the required accuracy.

Keywords: Airborne lidar technology, Digital aerial photography, Satellite geopositioning,
Stand structure mapping, Siberia

Conservation of Sub-Tropical Grasslands in the Eastern Himalaya: A
Landscape Level Approach
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The matrix of riverine grasslands and grassland-forest mosaics in the Ganges and
Brahmaputra river valleys, in the eastern Himalayan foothills, are some of world's tallest and
most productive (Lehmkuhl, 1994). These tall grassland forest mosaics are the last remaining
examples of subtropical tall grasslands in the Indian subcontinent and contain some of the
highest densities of tigers, rhinos, and ungulates in Asia (Lehmkuhl, 1994). These grassland
mosaics are maintained by a suite of disturbance processes including flooding, fire and
grazing. Manas National Park, a world heritage site and a tiger reserve with an area of 519 sq.
km, is situated in the North bank landscape of Assam. A socio-political change in the North
bank landscape led to a disruption in management practices in the Park (Sarma et al, 2008).
These changes lasted over 15 years and as a result, fire regimes and grazing practices were
affected. Wild populations of herbivores and carnivores suffered huge declines due to a lack
of protection. Coupled with changes in river flow, these changes have led to significant
alterations in the grassland community at both a local and regional level. Recent observations
have shown an increase in the spread of species that are dominant in drier ecosystems, as well
as the presence of tree species in areas previously occupied by grasslands. Therefore, this
suggests that savanna grasslands are changing into woodlands. This dynamism is probably
driven by the interacting effects of environmental variation, changing management regimes,
human interactions and ecosystem feedbacks. The system probably experiences fluctuating
species composition and wide variation in population dynamics of plant species, however,
none of this has been clearly documented.
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The Influence of Garden Design on Plant Diversity Patterns along a
Socioeconomic Gradient in Northern South Africa
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In contrast to the main focus of studies in developed countries, home garden research and
development in developing countries over the last three decades has been aimed primarily at
either ethnobotanical documentation of the diversity and uses of garden species, or the
promotion of home gardening for nutritional improvement of low-income groups (Trinh ef al.,
2003). Between 2007 and 2010 several home garden projects have been and are still being
conducted by the Urban Ecology Research Group at the North-West University. The overall
objective of these studies was to develop a better understanding of the plant diversity of
homegardens, their structure and function in a city, town, rural settlement and deep-rural area.

The current study aims to compare garden design (traditional European approach versus a
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specific ethnical approach, e.g. “tshimos”) and plant diversity with the mentioned home
garden studies along a socioeconomic gradient. Socio-economic status is determined using
variables such as monthly income, income generation, total number of residents per house,
modes of transport and schooling status (Hope et al., 2003). The degree of urbanisation
surrounding the home gardens is also important and was quantified using fourteen
demographic, physical and landscape metrics measures (Du Toit and Cilliers, 2011). The
completed and ongoing studies provide a large dataset of home garden flora and the
socioeconomic aspects of the rural, peri-urban and urban environments. Results have
indicated correlations between species diversity (total, native, alien, medicinal, ornamental,
vegetable, fruit trees), type of garden design, socioeconomic status and degree of
urbanisation.
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Identification of Suitable Habitat-Patches and Corridors: An Operational
Tool for Habitat Planning and Conservation
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Landscape connectivity is considered a key issue for biodiversity conservation and for the
maintenance of natural ecosystem stability and integrity. Many species refrain from moving
between small, scattered patches of different resources and instead prefer to remain in one
large patch. In this sense, habitat fragmentation constitutes the main driver of gene flow
reduction. Maintaining or restoring landscape connectivity has become a major concern in
conservation biology and land planning, for amphibians in particular. Indeed, the amphibian
life cycle involves seasonal migration between terrestrial and aquatic habitats, which
constrains them if they need to regularly cross an inhospitable fragmented landscape matrix.
Thus amphibians become more vulnerable to land degradation and connectivity loss. Faced
with the growing need for maintaining connectivity within patch s relevant to amphibian
spatial requirements, the aim of this study was to provide a method based on habitat
suitability modelling and graph theory approaches to explore and analyse ecological
networks.

The study focussed on habitat availability and landscape connectivity (Urban and Keitt 2001,
Pascual-Hortal and Saura 2006) under the basis that connectivity is species specific and
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should be measured from a functional perspective. The focus was on viable habitat patches, in
relation to the ongoing need for large landscape connectivity. The planning for amphibian
conservation and distribution patterns of the common frog was assessed. Maximum entropy
modelling with environmental variables, based on forest patch distribution to predict suitable
habitat patch distribution, was first used. In combination with considerations regarding
landscape permeability, graph theory was applied through the use of Conefor Sensinode 2.2
and Guidos software (Saura and Torné 2009) in order to highlight the main habitat patches
influencing habitat availability and connectivity.

Graph theory and network analysis have been established as promising ways to efficiently
explore and analyse landscape or habitat connectivity. However, little attention has been paid
to making these graph-theoretical approaches operational within landscape ecological
assessments, planningand design. Work has been undertaken within a framework approach, in
tandem with genetic considerations, to provide an operational tool for the identification of the
effects of “landscape barriers and corridors” on the populations structure of the common frog

and its terrestrial habitat requirements. Results show that this method appears to be a

promising tool for landscape planning.
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Effects of Spatial Disturbance on Forest Carbon Storage under Climate
Change
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Climate change is a great challenge faced by humans. Forest carbon storage as an important
part of the global carbon cycle is very useful for mitigating climate change. The objective of
this study was to examine the effect of different factors on forest carbon storage. LANDIS
software (a spatially explicit forest landscape model) was chosen for this study. LANDIS 7.0
PRO, the latest version of LANDIS, is able to simulate dynamics of forest carbon storage. A
factorial experiment was designed to test the effects of climate, fire and timber harvesting.
Three variables were combines to form 16 different scenarios. Climate change data was
obtained from the modeling results of CGCM3 (coupled general circulation model). Fire and
harvesting scenarios were based on the records obtained from local forestry administration. A
simulation time scale of 300 years and a time step of 10 years was used for each scenario.
ANOVA was used to test for significant differences between the 16 scenarios for 48
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dependent variables (total carbon storage of all tree species and carbon storage of each species
for each land type) using sample data chosen from 10, 20, 30 and 300 year time scales. The
study site was located in Xiao Xing’an Mountain, the transitional zone from the temperate
zone to the cold temperate zone, which is considered sensitive to climate change. In addition,
this area is one of the most important bases of timber production in the region. It was
therefore considered a suitable area to research the response of forest carbon storage to
climate change and anthropogenic interference.

Scenario number Climate change Fire Timber harvesting
1 ModerateCGCM; Fire suppression harvesting
2 Lower CGCM; Fire suppression harvesting
3 Higher CGCM; Fire suppression harvesting
4 Current climate Fire suppression harvesting
5 ModerateCGCM; No No
6 Lower CGCM; No No
7 Higher CGCM; No No
8 Current climate No No
9 ModerateCGCM; No harvesting
10 Lower CGCM; No harvesting
11 Higher CGCM; No harvesting
12 Current climate No harvesting
13 ModerateCGCM; Fire suppression No
14 Lower CGCM; Fire suppression No
15 Higher CGCM; Fire suppression No
16 Current climate Fire suppression No

Landscape Constraints on the Distribution and Evolution of Civilization

Hui DENG, Zehao SHEN, Duowen MO
College of Urban & Environmental Sciences, Peking University, Beijing 100871, China
E-mail: shzh@urban.pku.edu.cn

Ecological civilization is a popular ethos and has become a widespread discussion in both
public society and the current academic community in China, similar to those had during the
industrialization process in western countries in the 20th century. However, the nature and
content of the concept and its relationship with other previous forms of civilization is quite
controversial. The role of landscape in the development of and interaction between different
civilizations is also a highly debated issue.

Based on a retrospective analysis of the concept of human-nature relationship over past
centuries, this study attempts to link the development of civilization from original, to
agricultural, industrial and post-industrial forms, with the spatial changes of civilizations from
hill to piedmont, alluvial plain and sea shore areas, as well as the residential area
transformation from natural habitat, to village and town, city and the recent trend of
suburbanisation. The principal requirements of landscape features in successive stages of
civilization were explored, as well as their effects on landscape structure. The constraints of
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the spatial, biotic and abiotic characteristics of landscape on various forms of civilization
were assessed. Economic, social and environmental aspects were considered and the driving
forces of interaction between civilization evolution and landscape structure was discussed.

This paper summarises the necessary components of ecological civilization and suggests a
framework for estimating ecological landscapes, as well as a conceptual landscape model for
ecological civilization.

Keywords: Ecological civilization, Landscape characteristics, Civilization migration, Spatial
pattern, Landscape constraint, Evolution, Scale

Selection of Distance Thresholds to Maintain Landscape Connectivity in the
Shangyong Section of Xishuangbanna Nature Reserve, China

Li DENG, Shiliang LIU, Juejie YANG, Cong WANG, Qinghe ZHAO
School of Environment, Beijing Normal University, Beijing, 100875, China
E-mail: shiliangliu@bnu.edu.cn

The loss of connectivity of forests has become a major threat for the conservation of
biodiversity and wildlife migration. Based on vegetation data collected from the
Xishuangbanna Nature Reserve in 2000 and Conefor Sensinode 2.2 software, the forest
connectivity of the Shangyong section of Xishuangbanna Nature Reserve was analysed.
Expected habitat availability and the potential migration patterns of Asian elephants were
evaluated for four distance thresholds (800 m, 1,000 m, 2,000 m, 4,000 m, 8,000 m and
12,000 m), which were selected to compute forest patch value. The following four indices
were chosen to analyse the distance thresholds in the Shangyong section of the forest reserve:
number of components (NC), class coincidence probability (CCP), integral index of
connectivity (IIC) and the probability of connectivity (PC). The results indicated that the NC
value decreased but that the CCP, IIC, PC value increased between 800 m to 12,000 m. After
comparing forest patch value for different distance thresholds, it was found that 2,000 m is the
most appropriate distance threshold to ensure connectivity in the Shangyong reserve. These
results show that distance thresholds should increase or decrease according to the extent of
existing forest landscape connectivity and the different demands for animal or plant species.

Keywords: Landscape connectivity, Distance thresholds, Shangyong reserve, Important value
index

Ecosystem Functions and REDD+; How and Wherelt Matters?
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Climate change mitigation actions, particularly REDD+, are believed to have high potential
for generating multiple benefitstowards conserving and improving ecosystem functions such
as biodiversity maintenance. However, this potential can only be realisedat the aggregate level
if the REDD+ program is explicitly designed to achieve these multiple goals.This is because
local level outcomes can vary between negative, neutral and positive co-variation within
ecosystem functions.

The high emissions generated in Indonesia in the land-based sector due to deforestation, forest
degradation and peat-land draining and burning, has been one of the major points of
international discussions on REDD+. Recognising its potential to contribute to climate change
mitigation, the Indonesian government has made a commitment to significantly reducing
emissions by 2020 through REDD+ as the primary modeof achieving this commitment.

This study was designed to explore where and under which conditions REDD+
implementation in Indonesia can automatically produce multiple benefits, or whether its
implementation is neutral or harmful to other ecological functions at the landscape level. Land
use/cover-dependent ecological function that is of importance to biodiversity maintenance at
the landscape level is the major focus of the study.

Empirical findings suggest that agroforestry systems, as well as natural forests, can play an
important role in maintaining biodiversity as habitat at the plot level and as corridors between
core habitats. Furthermore, it was found that carbon stocks in some agroforestry system are
comparable to forest plantations. These findings suggest that because of the dichotomy
between forest and non-forest systems, the landscape level is not the best scale at which to
represent and captureecological functions. Land cover maps produced from medium
resolution satellite images were used to recognisevarying ecological roles. Tree cover was
mapped in addition to forest cover and multi-species tree cover was differentiated from
mono-species tree cover.

Emissions were estimated using a stock change approach; activity data was derived from land
use/cover change analysis and carbon density was extracted from previous studies. Losses in
ecological functions were quantified from core area loss and reduced connectivity in specific
ecoregions. Spatial incompatibility between emissions and loss of ecological functions were
identified in 38 ecoregions across Indonesia. Ecoregion-specific threats to ecosystem
functions and the potential and prioritisationof single or bundled interventions were identified.
Analysis was undertaken to predict future emissions and ecological function loss through
modeling of land use change under different scenarios in two selected landscapes, in Sumatra
and Papua. Current spatial maps and historical land use changes were usedto predict
business-as-usual land use changes and estimate emissions and ecological function loss
associated with the land use changes. Revised spatial mapswere used to model two land use
planning REDD+ scenarios: (i) from a project and sector approach and; (ii) from a
multifunctional landscape approach. Ecosystem functions predicted from projected land use
changes were compared across different scenarios.
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Impacts of Human Activity on Landscape Heterogeneity of Mountainous
Regions: A Case Study in the Upper Reaches of the Yihe River, Yiluo River
Basin

Shengyan DING, Guofu LIANG
College of Environment & Planning, Henan University, Kaifeng, 475001, China
E-mail: syding@henu.edu.cn

The impacts of human activity on landscape heterogeneity were investigated in the upper
reaches of the Yihe River, the Yiluo River basin, where continued agricultural expansion into
the remaining natural forests has become a major concern. Combining field investigations and
remote sensing data, geographic information system techniques were used to analyse
landscape dynamics since the 1980s. Results showed that woodland was the dominant
landscape type. During the period of study, woodland, pond, and built-up landscape types had
expanded in area, while grassland, riverine, and fallow field landscape types had declined.
The area of arable land first increased between 1987 and 1999 and then declined between
1999 and 2008. The forest landscape had the largest Aggregation Index (A7) (Figure 1).
Aggregation Indices of the Forest and Grassland landscape types increased, while Landscape
Shape Indexes (LSI) and Perimeters— Area Fractal Dimension Indexes (PAFRAC) of these
landscape types decreased. Alpine agriculture and built-up landscape types showed scattered
distributions, presenting relatively high Landscape Shape Index (LSI) and Landscape Patch
density (PD) values. Landscape Shape Index (LSI) values of cultivated land increased in the
1987-1999 period, then declined. Landscape dynamics were largely explained by terrain
factors (elevation). Between 1987 and 2008, both deforestation and reforestation occurred
predominantly in elevational bands below 1000 m ASL. At elevations above 900 m ASL,
landscape types remained largely unchanged throughout the period under study. The
grasslands showed similar dynamics to that of the forests.
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Abundance of Parasitic Plants and Possible Influence on Urban Bird
Population in The Megacity of Sao Paulo, Brazil

Luiz DOMEIGNOZ', Gregorio CECCANTINT?
'Global Change Ecology, University of Bayreuth, Bayreuth, 95440, Germany; *Instituto de
Biociéncias, University of Sao Paulo, Sao Paulo, 05508-090, Brazil
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Mistletoes are a diverse group of parasitic plants found worldwide and infest many tree
species. The majority of them are capable of photosynthesis but dependent on their host for
water. Moreover, the mutualistic relation of these plants with birds is well known (who eat
and disperse the seeds). Loranthaceae, the biggest family of mistletoes, has a tropical and
subtropical distribution. Struthantus vulgaris, one of its genera, has a broad distribution
occurring in South and Southeast of Brazil. Our goal was to investigate the abundance of S.
vulgaris in urban trees growing in the campus of University of Sao Paulo, Brazil. We analyzed
700 trees in regards to: tree species, presence or absence of the hemiparasite and when present,
the number of individuals per host. We identified 57 different tree species growing in the
campus, but only 8 of them were infested by S. vulgaris. In total, 13% of the trees in the
campus were infested. Tipuana tipu had the highest infection rate by the mistletoe (30%).
More specifically, from the 198 individuals of S. vulgaris found on the campus, 168 of them
were growing on T. tipu. This represents 84% of the mistletoe’s population. T. tipu is
originally from Bolivia and North of Argentine and was introduced in Brazil for urban
arborization. This specie has samara fruits witch are not eatable by the birds. However, as this
tree specie is the host of a huge population of parasites it has become a “source” of food for
the bird population. We conclude that S. vulgaris is able to infest many tree species in an
urban environment, which are mainly exotic species. One possible explanation is that they did
not coevolved with the mistletoes, so they might not have any mechanism of defense against
the parasite, making its infestation easier. Despite the fact that this hemiparasite decreases the
fitness of their hosts, it might be very likely that these parasitic plants have a positive
influence on the bird populations. Moreover, we suggest that future studies should consider
mistletoes in the analyses of bird diversity in urban areas.

Towards Intentional Changes of Landscape Patterns in Intensive Agricultural
Areas: The Case of Les Maskoutains (Quebec, Canada.)

Gérald DOMON' and Julie RUIZ?
ISchool of Landscape Architecture, Chair in Landscape and Environmental Design, Faculty of
Environmental Design, University of Montreal, C.P. 6128, succ. Centre-ville, Montreal, Quebec,
Canada H3C 3J7; *Department of Geography, Université du Québec a Trois-Riviéres, CP 500,
Trois-Rivieres, Québec, G94 SH7, CANADA
E-mail: gerald.domon@umontreal.ca

The transformation of intensive agricultural zones has greatly affected the ecological, cultural
and social functions of landscape. We are challenged today at maintaining their ecological and
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social viability by reintroducing their multifunctional character. It is in this context that a group
of mayors from municipalities representative of intensive agricultural zones in Quebec (Canada)
have launched, in close partnership with a team of researchers, an effort to highlight the value
and re-qualify landscape. This approach is aiming some intentional changes on the landscape
patterns and, in doing so, is participating in one of today’s main challenges in landscape ecology
which is to extend the landscape ecology paradigm to include design (Nassauer and Opdam,
2008). It recognizes the necessity, to achieve this goal, for a close collaboration between
scientists, planners, administrators and local stakeholders (Bohnet 2010). More specifically, it
recognizes the need to establish a framework for reintroducing the multifunctional character of
landscape by successively establishing: 1) an assessment of landscapes capable of insuring shared
knowledge of their ecological and sociocultural characteristics; ii) the identification and the
public acceptance of the stakes of landscape and, iii) the elaboration of prospective scenarios
enabling the emergence of a common view on the future of landscape. Once having established
the project’s context and procedure, this paper introduces the original approach that has been
developed to landscape diagnosis and its resulting outcome. Supported by a holistic landscape
concept (Tress and Tress, 2001; Ruiz and Domon, 2005), the approach stands on four dimensions:
environmental (physical bases, biodiversity); evolutional (the evolution of landscape patterns at
various scales of perception); visual (elements of visual interest from an esthetic, historical and
environmental point-of-view) and sociocultural (the perceptions and values of individuals). It
thus contributes to the urgent development of tools needed for the consideration and integration
of social and ecological knowledge.
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Ecological Logic of Clichy Batignolles Matin-Luther-King Park
Compared to Olympic Park in Beijing
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Clichy Batignolles Martin Luther King Park is in center of the BIA Clichy Batignolles,
north-west of Paris, and now covers 4.3 ha. This park offers interesting aquatic environments:
a wet ditch with plants, which can collect rain water to satisfy the water use of the park for 10
months per year; and a biotope pond of 3000 m? that is alimented by reclaimed water and rain
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water, self purified by specific plants.

This study attempts to highlight the logic of this ecological park by explaining the essential
function of its hydraulic system. Landscape management of the water cycle used in this park
is analysed. Different water functions in this park are also assessed: landscape, ecological and
recreational (instead of water jets). The interaction between environment and artificial
hydraulic installations are also high-lighted. For example, the principle and value of system
recovery and rainwater recycling is compared with systems in Olympic Park in Beijing, which
contains a wide dragon-shaped lake, conceived and constructed according to the traditional
Chinese garden form.

This study contributes to the identification and explanation of common ecological ideas in
both the current French and Chinese landscape design. The interaction and influence of both
French and Chinese hydraulic techniques, from the time of the Garden of Versailles and the
Summer Palace, were investigated through field work and further explorations of historical
sources at the Garden of Versailles and Summer Palace.
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Consequences

Quan DONG
Environmental Laboratory, ERDC/USACE, 3909 Halls Ferry Road, Vicksburg, MS 39180,

US.A.

113



E-mail: quan.dong@usace.army.mil

A hydroscape refers to a landscape where water covers a large number of patches or large
areas for long time periods. In a hydroscape water often plays a defining role in the
formation of spatial patterns and the configuration of spatial processes. Levees, canals and
roads are man-made linear structures. These structures are major stressors of hydroscapes.
This presentation reviews the general effects of these linear structures on ecological systems
and the mechanisms that generate these effects.

Firstly, levees, canals, and roads interrupt natural physical and biogeochemical processes and
fragment hydroscapes. The most conspicuous impacts are exhibited in hydrologic changes,
changes in the distribution and timing of presence, depth and flow of water. The hydrologic
changes alter the state of physical conditions, chemistry, dissolved matters and sediments in
water. Consequently, the physical regime at each location shifts, the geomorphic
configurations of hydroscape mutate and the spatial-temporal characteristics, movements, and
fates of the particles, chemicals and organisms change. The previously continuous patterns in
hydroscapes are punctuated by these structures.

Secondly, the physical and biogeochemical alterations influence populations and communities,
and change the ecosystem functions of each hydroscape. This is because of: a) blockage of the
movement and dispersal of organisms; b) creation of new habitats; c) creation of travel lanes,
particularly for exotic species; d) edge effects; and e) alteration of ecological and hydrologic
connectivity. These influences alter spatial compositions, temporal patterns and spatial
processes of meta-populations, meta-communities and ecosystems. They lead to the decline
and extinction of endemic populations, invasion of exotic populations, distortion of critical
links in natural food webs, decreases in native biodiversity, degradation of ecosystem
functions and loss of ecosystem services.

Thirdly, levees, canals and roads facilitate landscape domestication and increase human
activities, including: alternation of land cover, agriculture, industrialisation and urbanisation.
These activities generate severe environmental impacts including pollution, biodiversity loss
and reduction of ecosystem services. Overall, the most significant impacts of hydroscape
domestication are probably caused by the indirect effects of increased human social-economic
activities.

Analysis of Land Use Scenarios for Urban Sustainable Development: A
Case Study in Lijiang City

Rencai DONG, Yaqing GOU, Ya GAO, Peng ZHENG
State Key Laboratory of Urban and Regional Ecology, Research Center for
Eco-environmental Sciences, Chinese Academy of Sciences, Beijing, 100085, China
Email: dongrencai@rcees.ac.cn

A scientific approach to urban planning is required to ensure environmental protection and
ecological safety. This paper presents a range of urban land use scenarios and their
implications for urban development and economic demand in the Old Town of Lijiang. Using
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GIS and questionnaire analysis, three future urban planning scenarios were created based on
data and storylines for the Lijiang region. In each scenario urban growth is found to occur due
to population increases resulting from tourism and economic change. However, spatial
patterns were found to differ due to varying assumptions regarding urban development
processes or purposes. Modeling results successfully illustrate a range of possible land use
scenarios for the future and provide useful inputs for starting discussions on future urban
development planning. Urban planners could directly use spatial analysis results to optimise
urban zoning. Information resulting from this project may also help the public to achieve
better understanding of environmental pressures and problems faced by certain communities,
thereby, helping them to rationally choose the best place for future settlement.

Acknowledgement:This study was supported by the Supporting Program of the “Twelfth
Five-year Plan” for Sci & Tech Research of China (201 1BAC09B08), the State Key
Laboratory of Urban and Regional Ecology (SKLURE2008-1-05).
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Comparative Analysis of Watershed Ecosystem Functions under
Different Management Authorities
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Participation and cooperation of scientists, social economists, the public and the government
is the key to effective natural resource management when considering the integration of
ecosystems. In this paper, a comparative analysis approach was used to study the Lugu Lake
watershed ecosystem, which is a trans-boundary lake located in both Sichuan and Yunnan
provinces, in south-west China. The differences in management methods, environmental
condition, social systems and economic systems were compared first between the Lugu Lake
watershed ecosystem in Sichuan area of the watershed and in the Yunnan area of the
watershed, at various scales. To compare their watershed ecosystem functions, a key
environmental elements index system was created and forest stand structure, vegetation index
and agricultural production were calculated in both the Sichuan and Yunnan areas of the
watershed. The driving force for the Lugu Lake ecosystem function was analysed and
countermeasures for trans-boundary watershed management were provided.
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Fig.1 Ecosystem management of Lugu Lake at various levels Fig.2 The NDVI change of Lugu Lake on the boundary of two
provinces
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Minimum Construction of Water Ecological Landscape Elements
in Shanghai EXPO, Houtan Park
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Houtan Park covers a total area of 14.2 ha in the south-west of the EXPO site in Pudong
district, next to the Huangpu River. Houtan Park is a natural sediment area linked to and
affected by the Huangpu River. The environment and landscape of the original site was
seriously polluted. According to the EXPO master plan, the theory of water and landscape
ecology were used as guidance and the hierarchical cluster analysis method and coalesced
multidisciplinary and technology integration systems were used to ensure the health water
ecosystem. Minimal landscaping in Houtan Park was achieved by maximising the water
recycling capacity of the park with the smallest possible landscape design.

The waterfront landscape design included water bodies, water and land border definition, as
well as identification of ecological landscape stereoscopic patterns. These design elements
were used to restore the regenerative processes of the degraded landscape, propose
integrative technology systems consisting of the protection of aquatic ecosystems, achieve
ecological restoration, water purification, rainwater utilisation, flood protection and aquatic
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landscape construction. Sequential ecosystem landscapes of "deep water - shallow water -
waterfront - land" were formed and the function of aquatic landscapes were realised by
constructing sequential waterfront plant landscapes with ornamental plants, selected for
individual community characteristics and ecological function.

Polluted water was recycled and restored to a quality suitable for local conditions, and
infrastructure for ecological restoration, ecological flood production and biological
manipulation was improved. The living environment, ecological niche and the
interrelationship of the aquatic organisms were considered. The effects of the intertidal
ecotone were considered and the plant configuration in the vegetation buffer zone were
improved. Native organisms were chosen to establish a steady, efficient and spontaneous
connection with their environment, to accelerate water material flow, energy flow and
information flow in the aquatic system. Thus allowing the reestablishment of the water
recycling capacity of the system and improve water quality.

36,000 m® of water in Houtan Park was restored and the self-purification capacity of the
water was reestablished through the construction of a sustainable water ecological
purification system. Water purified through this system was improved from a class V -
inferior class V standard of water flowing in Huangpu River to a National Surface Water
class III - class II standard. The water improved in this system could provide 2,400 m’ of
ecological fresh water for EXPO. A long-term effective administrative system, biological
dynamic monitoring model and a warning system were established to improve the stability of
the aquatic system through a staged process defined as follows: "ecological evaluation stage -
locality analysis stage - biochemical analysis stage - achievement feedback stage".

The minimal water environment restoration of Houtan Park was realised through the
reasonable configuration of water ecological landscape elements and the establishment of a
healthy ecological water purification system. The system was designed to ensure that the
long-term, stable and efficient water self-purification and recycling processes could be
achieved to realise the sustainability of Houtan Park aquatic ecosystems.

A Comparison Study of Lake Carbon Flux in Summer and Autumn at the
Northern Grass-type Lake-Baiyangdian

Wei DONG , Jianmin SHU
Chinese Research Academy of Environmental Sciences, Beijing, 100012, China
Email: dunnydong@163.com

The lake carbon cycle is an important part of regional carbon cycle research. Lake ecosystems
are an important carbon sink and they absorb masses of carbon dioxide through
photosynthesis through the transformation of carbon dioxide to organic carbon. Lake traits
therefore include abundant carbon reserves and high carbon density. Lakes play a significant
role in the carbon cycle, particularly because of their geographical location and high-end
productivity. There is now a clear acceptance of the greenhouse effect, especially because of
the qualitative and quantitative understanding of the primary ocean carbon cycle. However,
little research has been done on the lake carbon cycle and associated carbon flux. There are
many lakes in China, so it is crucial to study the lake carbon cycle. In this paper, the improved
Static Chamber and Li8100 used to monitor silo Carbon Flux are introduced. Through
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continuous monitoring of the northern Grass-type Lake-Baiyangdian in July, August and
September 2010, the following conclusions were reached regarding lake Carbon Flux : the
day-variation of Carbon Flux changed significantly and varied with time and temperature; the
greatest Carbon Flux was consistently observed at the highest temperatures; the day-variation
of Carbon Flux remained consistent over the three months of monitoring (except for outlier
days), however, Carbon Flux decreased overall from July to September; and the day-variation
of Carbon-Flux between swamp and non-swamp regions was similar, however, the Carbon
Flux of swamp regions was found to be significant lower than of non-swamp regions.

Designing Water Quality and Wildlife Functions into Local U.S.
Agricultural Landscapes

Michael G. DOSSKEY', Yong WANG?
'USDA National Agroforestry Center, Lincoln, Nebraska, 68583, U.S.A.
2Alabama A&M University, Normal, Alabama, 35762, U.S.A.
E-mail: mdosskey@fs.fed.us

Water pollution and unacceptably low wildlife populations in U.S. agricultural regions has
spurred efforts to restore water quality and wildlife functions into agricultural landscapes.
These issues have emerged largely as a consequence of intensifying land use for a single
ecosystem service — food crop production. Success will depend on our ability to improve both
water quality and wildlife populations with minimum negative effect on crop production. A
common guiding principle for attaining this goal is to restore riparian corridors to natural
vegetation (FISRWG, 1998). While this general principle is suitable for broad scale
assessment and planning, attainment of a multi-function goal requires more-detailed attention
to varied local circumstances which can render general prescriptions prone to yielding
uncertain results.

Specific characteristics of local water and wildlife issues will dictate how each local
landscape must be designed (e.g., Bentrup, 2008; ELI, 2003). For wildlife, it must be
determined which species are of particular concern. The results will lead to a cascade of
specific habitat requirements that help to determine better locations, size, kind of vegetation,
and management that will produce desired results. For water quality, the particular pollutants
of concern must be identified, along with their sources and pathways of transport to
waterways, in order to develop specific design criteria for mitigating these problems
effectively and efficiently. Compromises in design may be needed to achieve both water and
wildlife goals on the same site. Unique opportunities for synergy with adjacent crop fields
may present themselves at local scales. While general principles are easy to apply and
sufficient for large-scale assessments, their true impact will depend on how they are applied at
local scale. Increasingly, more efficient designs and greater certainty of results are desired
which will require quantitative tools and greater attention to details.
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Landscape Multi-functionality: Concepts and Design Challenges
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The concept of multi-functionality is gaining attention within landscape ecology and it is
often viewed as a prerequisite for sustainable land use. A conceptual framework is useful for
clarifying what multi-functionality is, what its benefits are, and to identify the challenges of
advancing its science and application. The Millennium Ecosystem Assessment (MEA, 2005)
set forth an anthropocentric framework whereby ecological functions are manipulated to
promote human benefits. From this perspective, landscape multi-functionality is viewed as a
landscape that provides multiple ecosystem services such as producing food and materials,
providing aesthetic qualities, and promoting social cohesion. Increasing demands of growing
human populations are driving the need to attain more and greater benefits from local
landscapes.

There are three general approaches to enhancing multi-functionality in a landscape: 1)
attaining different functions from separate land units, 2) attaining different functions on the
same land unit, but at different times, and 3) attaining different functions on the same land
unit at the same time (Brandt and Vejre, 2004). While the first type has received the most
attention by ecologists in recent years, there is growing need to consider ways for designing
each land unit to enhance multiple ecosystem services, either simultaneously or successively
over time. The challenges of enhancing landscape multi-functionality revolve around its
greater complexity (de Groot et al., 2010). Multiple benefits and their related ecological
functions are considered simultaneously. Greater success is attained by recognizing and
capitalizing on ecological interactions and synergies and by identifying and minimizing
conflicts and tradeoffs. Improved techniques are needed for assessing existing ecosystem
services and their values as well as ecosystem capabilities for providing them. Scientific
information is needed that quantitatively link manipulations of landscape structure to change
in ecosystem services. Finally, systematic methods are required to effectively process large
amounts of information and to distill it into a design for attaining multiple ecosystem services
from each land unit.
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A Quantitative and Distance-decay Ecosystem Service Value Assessment of
Land Use Change in the Pearl River Delta Region
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The Pearl River Delta Region is one of the most urbanised areas in China, where dramatic
land use change has resulted in significant effects on regional ecosystem structure, patterns
and service. This paper presents a spatially explicit and quantitative ecosystem service
assessing model. The change of ecosystem service value caused by land use change has also
been evaluated for the period 1985 to 2005. Ecosystem service assessment indicators were
established considering major human demands. A distance-decay function for ecosystem
service assessment was then adopted considering human willingness to pay for services. The
change in three types of ecosystem service values, including material service, ecological
security maintenance and the service relating to landscape and culture was assessed. These
were represented by indicators such food production, O, maintenance and leisure tourism and
were assessed based on land use change data of the Pearl River Delta Region from 1985 to
2005. The result showed that regional ecosystem service value increased from 24.7 billion
yuan in 1985 to 27.1 billion yuan in 2005, in which leisure tourism value contributed the
fastest increasing rate. Moreover, the correlation between land use intensity and ecosystem
service value (both non-distance-decay and distance-decay) was significant when assessed
using Pearson factor analysis.

Keywords: Land use change, Ecosystem service value, Pearl River Delta Region;
distance-decay function
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Many non-aquatic species of fauna have a strong dependency on hydrologic conditions for
survival. These species are adapted to very specific hydrologic conditions that offers them
advantages in shelter, breeding, or foraging, and specialization makes them very susceptible
to alterations in the hydrologic conditions. Humans have altered the environment like no
other species that has ever existed. Such activities as building roads, canals, levees, and
reservoirs have a direct effect on hydrology. Secondary activities, such as changing the
landscape for agriculture and urbanization, also have a pronounced effect on the hydrology. At
another level, man’s activities are thought to be producing potential changes to the overall and
local climates. This too can have a pronounced effect on the local hydrology that these
species depend upon. In order to better understand the hydrology, the effects of human
influence on hydrology, and the species response to both, numerical simulation models are
often employed. In this presentation, we will discuss several species that are highly
dependent on specific hydrologic conditions for breeding and foraging, including: rosette
spoonbill, wood stork, American alligator, striped newt, Flatwoods salamander, and indigo
snake. In each case, the spatial-temporal patterns of the species is being affected or
potentially affected by human activities via hydrology. Integrated numerical hydrologic
models and biological models are being used to examine the link among hydrology, human
influences, and the population of above mentioned species. We will focus on the
hydrologic needs of each species, the hydrologic and biologic processes involved, issues
related to this integrative modeling approach, modeling results, and management actions.

An Application of Gradient Analysis and the Markov - Cellular Automata
Model in Predicting Landscape Change of Tien Lang Coastal District,
Vietnam

Quan V.V. DU, An Thinh NGUYEN
Vietnam National University (VNU), Hanoi
E-mail: duvuvietquan@hus.edu.vn

Vietnamese coastal zones have favorable conditions for mangrove development. These
include estuaries and inlets along a coastline of approximately 3,260 km in length, large river
systems rich in alluvia and a tropical seasonal climate. However, many mangrove areas have
been destroyed due to aquaculture practices during recent years. This has resulted in adverse
effects on ecological services provided for both the local community and ecosystem function.
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This study is therefore aimed at improving the understanding of landscape patterns and land
use change, as well as natural and socio-economic factors controlling land use change in a
specific area of the Vietnam coastal zone. The first task of the study was to integrate a
gradient analysis with satellite image processing from the Doimoi (Renovation) period (1986)
to the current day, in order to improve understanding of spatial pattern dynamics of the Tien
Lang District, is a specific urbanised area in Vietnam. A model applying a stochastic modeling
technique in remote sensing, geographical information systems (GIS), Markov chain analysis
and cellular automata, was then used to simulate land cover change in the case study area over
a specific period. The steps were as follows: (1) Pairs of land cover maps (1992 Spot-2 and
2008 Spot-5 images) were analysed using Markov Chain Analysis to present a transition
probability matrix, a transition area matrix and a set of conditional probability images; (2) A
contiguity filter was used to obtain a series of suitability maps already identified for each land
cover class; (3) The concept of a CA filter and Markov Chain Analysis was combined to
predict land cover change (until the year 2024) over the period specified in the Markov Chain
Analysis. Validation was undertaken and showed that these methods improved simulations of
future land cover/use. This study may be used as a reference for land use planning and
decision making to move towards sustainable development.
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Increasing industrial and agricultural activity has led to rapid increases in anthropogenic
reactive nitrogen emissions (especially NH; and NOy) in China since the 1980s. Elevated
reactive nitrogen emissions to the atmosphere have increased reactive nitrogen input to the
earth’s surface through wet and dry deposition. This has aroused concerns about the impacts
of enhanced N deposition on the health and service of ecosystems in China. Atmospheric
deposition represents an external 'new material' supply into forest ecosystems and makes a
considerable contribution to the internal biogeochemical cycle of forest ecosystems.
Analysing the temporal and spatial patterns of nitrogen deposition is of priority, in order to
improve the assessment of environmental impacts from nitrogen deposition on a national
scale. However, analysis of the patterns of nitrogen deposition and contributions to N supply
in typical forest ecosystems in China is rare. A database of wet deposition observed from 1995
to 2009 was established to show the characteristics and patterns of wet nitrogen deposition in
some typical forests in China, on a national scale. High rates of wet nitrogen deposition were
observed in large areas, particularly in central and eastern China. Average rates of wet
deposition for dissolved inorganic nitrogen (DIN), NH4+-N and NOx--N were: 17.36 = 10.53,
10.66 + 6.54 and 6.57 + 4.93 kg N ha'lyr'. The average ratios of NH4+-N/NO,--N in wet
deposition were as high as 1.96 + 1.27 ha'lyr. Average wet deposition for dissolved organic
nitrogen (DON) was 4.84 + 2.80 kg N ha'lyr, accounting for 25.4 + 13.5 % of the total
dissolved nitrogen (TON) deposition. The N fluxes in litterfall was assumed to represent an
important internal input from above ground. Measured data of litter production and N
concentrations in litterfall were collected from published literatures to estimate the litterfall N
fluxes in some typical forests in China. The comparison between N fluxes in atmospheric
deposition and litterfall indicated that N deposition played an important role in the N supply
and carbon sequestration in these forest ecosystems.

Changes in Landscape Patterns between 1990 and 2009 in Minqin Oasis,
the Lower Reaches of the Shiyang River Basin

Jun DU, Dongxia YUE, Jiajing ZHANG, Jianjun GUO
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Western China's Environmental System and Climate Change, Lanzhou University, Lanzhou,
Gansu 730000, China
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Changes in landscape patterns were reported for a 20 year period for the Minqin oasis, located
in the lower reaches of the Shiyang River basin. 3S technology and landscape pattern analysis
software (FRAGSTATS) were applied, based on Landsat 5 TM (1990) and Landsat 7 ETM+
(2009) remote sensing imagery. The ecological safety index at the patch level and landscape
level was calculated, combining changes of various types of ecological carrying capacity.
Results showed that: (1) Oasis patch number was increasing, and fragmentation and
separating degree was ascending. This indicates that mutual conversion between patches was
frequent and strong. (2) Landscape patterns included existing agricultural and residential areas
overall, and various transformation occurred mainly in transitional areas between the oasis
and desert. (3) The per capita ecological carrying capacity decreased from 1.809 gha in 1990
to 1.125gha in 2009. This demonstrated that the ecological carrying capacity decreased
rapidly and the carrying capacity of different types of landscape varied significantly, in
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relation to the influence that human activity exerted on landscape patches. (4) The threat of
desertification and salinisation was increasing and the number of affected patches was also
increasing, representing the vulnerability and instability of the ecological environment.
Therefore, to strengthen the ecology of the regional landscape, construction and integrated
defense governance are considered effective measures to reduce the acceleration of landscape
pattern change.

Challenges and Opportunities of Spatial Integration of Environmental and
Social Aspects in Urban Areas: A South African Case Study

Mari¢ Du TOIT, Sarel CILLERS
School of Environmental Sciences and Development, North-West University, Potchefstroom,
South Africa
E-mail: 13062638@nwu.ac.za

Anthropogenic actions substantially influence the functioning of ecosystems and are felt
nowhere more intensely than in urban environments. Unfortunately, a shortage of
comprehensive ecological data limits the implementation of conservation-oriented policies in
urban planning and management (Cilliers et al., 2004). However, decision makers
progressively place pressure on scientists to provide instant answers to environmental
problems. Researchers are therefore increasingly reliant on existing information to
supplement detailed time consuming investigations. Several versions of conceptual models
exist elaborating on the complex interactions and processes operating in urban ecosystems,
each representing, incorporating and emphasizing different aspects of human impacts on
ecosystems (e.g. Pickett et al., 1997; Alberti et al., 2003; Tzoulas et al., 2007). Application of
well constructed frameworks can elucidate the underlying processes that drive urban land-use
dynamics, aiding in answering pressing questions and assisting in better management of urban
areas. Successfully linking social and natural systems in a practically applicable way may also
convince decision makers to pay attention, thereby advancing towards sustainable solutions in
urban environments.

The current study evaluates all urban ecological research conducted in Potchefstroom, South
Africa, and its immediate surroundings during the past decade to identify possible gaps in the
gained knowledge, in particular the scale dependent relationships between processes and
observable patterns in biodiversity, land use and land cover. The focal level of interest is the
landscape; however, the respective studies are temporally and spatially heterogenous. Specific
scaling methods will therefore be investigated in an effort to relate the different hierarchical
scales of observation to the scale of analysis (Wu & David, 2002). The main challenge will be
to develop a suitable comprehensive framework with which to sensibly integrate existing
ecological data that can serve as the basis for future detailed applications on multiple focal
levels. Several factors inhibit the usefulness of existing data such as the data heterogeneity,
and especially, the limited time frame of most of the completed studies, influencing the
reliability of the research outcomes. A distinctive urban spatial organisational legacy, evident
through specific population density distributions, allows research in a unique setting on the
dynamics of urban environmental interactions in South Africa.
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The Diversity of Geometrid Moths (Lepidoptera: Geometridae) in Different
Habitats in an Agricultural Landscape, Bashing Plateau
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Intensifying agricultural practices and land degradation are the main causes for a widespread
decline in biodiversity. Habitat restoration through afforestation has been proposed as an
important measure for biodiversity conservation. Natural conditions, including landform,
climate and vegetation, vary over short distances in the Bashang region, which results in a
high level of species diversity and turnover. It is one of the most vulnerable ecotones in
northern China. In previous centuries, Bashang region has experienced profound degradation
and has even been the source of ecological disasters such as dust storms in neighbouring
regions, due to overgrazing and land reclamation. Therefore, many national and regional
eco-restoration engineering projects, such as the construction of the Sanbei shelter forest
system and the Beijing-Tianjin Sand Source Control Engineering project, have been launched
since the 1980s to prevent land degredation in the region. In this study, geometrid moths were
sampled through the use of light traps in both cultivated fields and reforestated semi-natural
land at three villages of different altitude. Geometrid moth sampling was undertaken to
answer the following questions: 1) Do restorated semi-natural habitats harbor significantly
more diverse geometrid moths assemblages than intensively managed cultivated fields? 2)
Does landscape hetegenousneity induced by elevation change still impact on biodiversity in a
human-dominated landscape?

The results showed that there were no significant differences in both Fisher’s Alpha and
Rarefied number of species of geometrid moth assemblages found in all sampled cultivated
land and restorated semi-natural habitat, or between farmland and restorated semi-natural
habitat, at each village. However, non-linear multidimensional scaling (NMDS) showed that
the community structure of geometrid moths in both different habitats and different villages
were significantly different. This indicated that landscape heterogeneity caused by elevation
change significantly impacts on the structure of geometrid moths assemblages even in a
human-dominated landscape. Both restored semi-habitats and cultivated fields provide
essential habitats for geometrid moths assemblages, with the former serving as the source of
moth species in farmlands and the latter providing additional food sources for adult moths. It
was concluded that landscape mosaics with both restored semi-natural habitat and cultivated
land, as well as varied topography, should be protected in the degraded human-dominated
landscapes for a wider conservation range including both beta and gamma diversity.
Long-term monitoring is also needed to complement the role of habitat restoration for the
improvement of biodiversity in degraded human-dominated landscapes.
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A Mensurative Experiment to Study the Effects of Landscape Heterogeneity
on Biodiversity
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Spatial heterogeneity of landscapes is a major factor for sustaining and restoring biodiversity,
sometimes more important than the type of farming system in agricultural landscapes.
However, landscape heterogeneity is often evaluated by calculating the proportion of habitats
without accounting specifically for their spatial arrangement. It is crucial to separate the effect
of habitat area from the effect of spatial organisation to determine if management efforts
should focus on increasing the area of habitats, or on the design of particular habitat spatial
patterns.

Semi-natural habitats were shown to play an essential role in maintaining biodiversity in
agricultural landscapes. By providing a wide range of habitat types, agricultural lands can also
enhance biodiversity and related ecosystem services. Diversity in cropping systems results in
a heterogeneous mosaic of vegetation cover which might influence species that use crops
during their life cycle, or disperse in the crop mosaic. The heterogeneity of crop mosaics has
been poorly studied to our knowledge. Thus, the role of spatial arrangement of cropping
systems for biodiversity remains unknown.

A mensurative experiment was designed in 2011 to analyse and separate the respective effects
of the area and spatial organisation of semi-natural and cultivated habitats on plant and
carabid beetle diversity. Spatial analyses of land cover were performed on a selected 20, 1
km?, landscapes distributed along a double gradient of habitat area and edge length, between
semi-natural habitats and crops (spatial organisation) in Brittany, France. To evaluate gamma
and beta diversity, carabid and plants surveys were performed using a stratified sampling
design. In each landscape, two replicates of five habitat types (woodlot, hedgerow, permanent
and temporary grassland, and wheat crop) were sampled using pitfall traps for carabid beetles
and squared plots for plants. The percentage cover and spatial organisation of the different
crop types were estimated to integrate the heterogeneity of the crop mosaic.

It was hypothesised that gamma diversity of carabid beetles and plants increase along both
axes of the gradient. The area of semi-natural habitat, as well as edge length (which promotes
exchanges between habitats), are expected to enhance carabid and plant gamma diversity.
Beta diversity, which reflects differences between communities, is expected to increase with
semi-natural habitat cover (appearance of less common species). However, interfaces are
expected to reduce those differences and so, reduce beta diversity. Responses are likely to
vary according to functional groups, in particular, “crop specialist” carabids and arable weeds.
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Sustainable Design of Green Spaces — An Evaluation Tool
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Aspects of sustainability are taken in consideration increasingly in urban design since Rio
1992. Reviewing the current literature of landscape design it is evident that aspects of
sustainability are scarcely used here. The result of a random test of public buildings have
achieved the result that the buildings are designed and constructed consequently following
aspects of sustainability, while in the opposite in the design of green spaces sustainability does
not matter in general.

First attempts to evaluate green spaces for sustainability were developed in Great Britain with
the “Green Flag Award” (since 1996) and the United States with the “Sustainable Sites
Initiative” (since 2005). But these systems are difficult and expensive in handling or do not
concern all aspects of sustainability.

Against this background we are focusing on a simple evaluation tool, which is based on a set
of indicators which enable a rapid evaluation of green spaces including all aspects of
sustainability. The aim is to sensitize landscape architects for sustainable planning and to
improve current green spaces. The indicators’ set is covering the following topics: design
objective, material application, usability, welcome place, biodiversity, climate/water and
energy efficiency. At this presentation we will discuss the set of indicators and present first
results of its testing phase in public green spaces in Germany.

The evaluation tool might be used further for certification of green spaces and for financial
incentives by the municipality to improve urban sustainable design.

Landscape Connectivity as Mitigation for Habitat Fragmentation
(Case Study: Persian Leopard in Golestan National Park, Iran)

Behnaz ERFANIAN, Seyed H. MIRKARIMI, Abdolrassoul S. MAHINY, Hamid R. REZAEI
Department of Environment Sciences, Gorgan University of Agricultural Sciences and
Natural Resources, Gorgan, Iran
E-mail: b_erfaniyan@yahoo.com

Habitat fragmentation and degradation in natural areas is a major threat to biodiversity
conservation across the world. These trends considerably threaten the biological environment,
particularly wildlife.

Most of the recent studies on natural ecosystems show that the presence of road infrastructure
intensifies existing threats to wildlife, and causes habitat fragmentation, degradation and
environmental pollution. Many ecologists believe that the use of corridors (underpasses or
overpasses) as a means of promoting landscape connectivity is the most effective approach to
preventing these threats and associated problems.
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The purpose of this paper is to locate suitable routes for overpasses and underpasses in
Golestan National Park to reduce wildlife road kill. The Park is the most important biosphere
reserve in Iran. A highway crossing the Park is currently considered a threat to wildlife. The
Persian leopard (Panthera pardus saxicolor) was chosen to exemplify the animals crossing
the highway because of its high mortality rate. The Persian leopard is as endangered species,
listed in the IUCN Red List.

This paper describes how to create a habitat suitability map and how this map can be used to
identify least-cost pathways between isolated areas of habitat. A number of short and safe
paths between terminals were determined through the use of least-cost path analysis.

Keywords: Least-cost path analysis, Corridor, Golestan National Park, Persian leopard
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Subtropical, Coastal urban forest: Implications for Ecosystem Services
Provision
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Urban exotic invasive trees, shrubs, and palms (EISTPs) can have significant impacts on
adjacent subtropical natural areas, urban forest structure, and the subsequent provision of
ecosystem services (Escobedo et al. 2011). Most EITSPs originate in urban landscapes, yet
little is known about their distribution in subtropical cities, their site requirements, the social
and ecological drivers such as hurricanes influencing that distribution, and other variables that
might affect the spread of these species into adjacent natural areas (Thompson et al 2011;
Zhao et al. 2010). We conducted spatial analyses of EITSPs and quantified key ecosystem
services in metropolitan Miami-Dade County, Florida in the United States. Using data from
230, random 0.04 ha plots over a 1273 km” study area we measured urban forest structure,
composition, and analyzed the spatial distribution of EITSPs (Zhao et al. 2010). The
provision of key ecosystem services by EISTPs is also explored (Escobedo and Nowak 2009;
Escobedo et al. 2010). We also examined the relationships between land tenures, soil physical
and chemical properties and urban morphology variables with respect to EITSP distribution.
Palms contributed to urban forest cover and most trees were located in residential areas,
whereas structural characteristics and species diversity were statistically different than those
in non-residential land tenures (Zhao et al. 2010). Urban forest structure differed spatially
across the study area and 10% of all trees were exotic and invasive tree species. Results
indicate that highly invasive trees, shrubs and palms do provide ecosystem services
(Escobedo et al. 2010).  Since urban forests contain a large proportion of EITSPs, we discuss
a sustainable approach to management.
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Local Habitat, Landscape Structure and Pure Spatial Dependence in the
Variation of Caterpillar Community Structure in Deciduous Tropical
Mosaics, Mexico.
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Tropical seasonally dry forests (TSDF) are threatened ecosystems worldwide. The Yucatan
Peninsula (Mexico) harbours TSDF within a heterogeneous landscape matrix (i.e. primary
forest, secondary forest, agriculture and urbanisation). Changes in landscape composition and
configuration may affect species distribution and abundance. It may also potentially reduce
species persistence and influence the composition of ecological communities. Lepidoptera
communities are important ecological indicators, associated with ecosystem health and
diversity. Lepidoptera larvae, in particular, are susceptible to changes in environmental
conditions such as temperature, humidity and plant composition, and are typically affected by
habitat disturbance and secondary succession. Thus, caterpillars are an ideal model to study
the effect of habitat modification resulting from human disturbance.

Caterpillar assemblages were studied in the South of Yucatan state to examine the relative
contribution of local habitat characteristics, class metrics describing the configuration and
composition of the landscapes and pure spatial dependence on the variation in caterpillar
community composition. Caterpillar assemblages were sampled in 216 forest-sites, ranging
from 3 to 100 years in age, within eighteen 1 km” unit mosaics in an area of 22 x 16 km’.
Local environmental predictor variables were measured in situ (i.e. plant richness, plant
abundance and forest complexity). Altitude and soil nitrogen concentrations of these sites
were also taken into consideration. A second set of site-predictor variables were analysed for
each landscape, including class-based metrics, computed using a classified image (e.g. class
area, contrast and edge complexity). A SPOTS satellite image was used to obtain a land-cover
thematic map showing slash and burn agriculture and rural settlements, in which four
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vegetation classes were defined: VC1 (3-8 yr-old forest), VC2 (9-15 yr-old forest), VC3 (> 15
yr-old forest) and10 VC4 (> 15 yr-old forest on hills). The third set of predictor variables
describe the spatial structure of the sample design and were obtained by PCNM eigenvectors.
5000 caterpillars were recorded and 340 species were identified, feeding on 170 host-plant
species. Based on the Bray-Curtis resemblance matrices of species abundances,
PERMANOVA tests indicated a significant contribution of the four vegetation classes to the
variation in caterpillar assemblages, and pairwise tests were consistent with the succesional
gradient. Using distance based redundancy analysis (dbRDA) in the DSTLM sequential
modeling routine (PRIMER), most of the total explained variation in caterpillars (21%) was
accounted for by landscape configuration and composition (13%), to a lesser extent by local
habitat variables (5%) and pure spatial dependence (2%), and explained least by categorical
landscape units (1%). The explained variation in the Lepidoptera assemblages increased from
20% at the morpho-species level to 30% at the subfamily level, while the proportional
contribution of variable types remained similar. These results support the importance of
broader habitat conditions in the selection for oviposition sites for flying insects. Insects’
mobility plasticity to switch between host-plants, even when their host-plant use is restricted
to local habitat conditions, may contribute to this pattern. Identification at the subfamily level
may save time and money in future tropical assessments.

The Stability of Altered Forest Ecosystems (SAFE) Project

Robert M. EWERS, Glen REYNOLDS, Edgar C. TURNER
Imperial College London
E-mail: r.ewers@imperial.ac.uk

Opportunities to conduct large-scale field experiments are rare, but provide a unique prospect
to reveal the complex processes that operate within natural ecosystems. Here, we present the
Stability of Altered Forest Ecosystems (SAFE) Project, a new forest fragmentation
experiment located in the lowland tropical forests of Borneo (Sabah, Malaysia). SAFE
represents an advance on existing experiments in that it: (1) allows discrimination of the
effects of landscape-level forest cover from patch-level processes; (2) is designed to facilitate
the unification of a wide range of data types collected on ecological patterns and processes
that operate over a wide range of spatial scales; (3) has greater replication than existing
experiments; (4) incorporates an experimental manipulation of riparian corridors; and (5)
embeds the experimentally fragmented landscape within a wider gradient of land use intensity
than existing projects. The SAFE Project combines research on biodiversity, ecosystem
processes, soils, water and earth-atmosphere linkages, all conducted in an integrated manner
to quantify the impacts of forest modification on ecological functioning and the provision of
ecosystem services. The end goal of the project is to generate quantitative estimates of how
to best design habitat mosaics in modified landscapes to retain the natural values of tropical
forest.
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Can Community Involvement and Participatory Mapping Enhance
Assessment of Landscape Services?
Case Study from Zanzibar, Tanzania
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For practical implementation of research results in management and decision-making,
integration of both cultural and ecological values of landscapes is essential. We present a case
study from Zanzibar islands, Tanzania where local stakeholder knowledge of landscape
related services is studied under land management challenges where tropical forests are being
extensively used for subsistence purposes. Landscape service concept (derived from
ecosystem services) is used as a theoretical framework to capture spatial knowledge from the
local communities, and involve them, in the process of assessing the development of the
multifunctional cultural landscape and forest resources under shortage.

The underlying assumption is that inhabitants of a certain area possess valuable knowledge of
landscape services at local scale. Many of these services relate to direct uses of natural
resources but as many are associated with immaterial values such as aesthetics and sacred
places in the landscape. These uses and values are difficult to represent with expert
knowledge and standardized spatial data sets, such as remote sensing data. Participatory
mapping of landscape services, on the other hand, captures the socio-cultural value domain of
these services Mapping of landscape services with participatory GIS (PGIS) methods creates
local knowledge which emerges from environmental experience and can be associated with
geographical places and areas. Hence, it enables the place-based assessment of landscape
services.

Our presentation is based on recently collected and analysed data on community stakeholder
landscape services using a combination of semi-structured interview questions completed
with participatory mapping on aerial photograph. The results show that different landscape
services have variable geographical distribution and spatial clustering in the landscape. On the
basis of these patterns, local landscape can be classified into different landscape service areas.
These emerge from individual stakeholder perception of landscape but are organized into
multiple characterisations of key services in geographical space.

The landscape level local knowledge can be used to address resource management challenges
within the community land areas and to enhance sustainable solutions to resource allocation
conflicts. Especially for practical management of multifunctional landscapes, the proposed
method is useful when collaborative bottom-up landscape development is wanted and when
the non-material values of land and resources are appreciated in planning and
decision-making.
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Utilization and Management of Urban Nature in Buenos Aires, Argentina
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In this study we investigate opinions and attitudes of visitors and neighbors of 5 urban nature
reserves located in the Buenos Aires metropolitan area and an area proposed for further urban
nature management (Faggi et al 2011). The selected nature reserves have similar
physiographic characteristic but differ in some environmental and socioeconomic features. We
interviewed 600 people and gathered data about utilization and evaluation of the reserves,
distance travelled and effort required to reach them, perception of nature, flora and fauna
knowledge, and features from a landscape they preferred.

Effort required to reach the reserves varied from 20 minutes to 1 hour and the duration of
visits varied from 20 minutes to more than 4 hours. Visitors had little flora (76%) and fauna
(80%) knowledge, although they pointed out “nature” as the principle feature that they
preferred from the landscape. Many interviewed agreed that it was necessary to improve
infrastructure and information on nature. Results showed that personal data profile like gender,
age and education level were the main explanatory variables (Priego et al 2010).

The study reflects a lack of ecological knowledge of biodiversity, a factor that is controversial
with the mission of urban reserves (Breuste et al. 2008).

Water was one of the most preferred landscape features. Our findings showed that individual
experiences based on cultural traits, such as familiarity with a place, explained the
discrepancy between urban and suburban coastal residents, while surprise and induced water
scarcity account for the differences between visitors to urban and suburban waterfronts.
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Managing Landscape through Culture and Spirituality: A Landscape
Approach Experience along A Pilgrimage Route in Italy.
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The paper looks at possible ways in which recovering ancient Christian routes of pilgrims
could operate at a landscape scale to stimulate practices of managing territorial resources for
local sustainable development, into the institutional frame of the European Cultural Routes
Programme. It focuses on the Italian case study of the Lauretana Pilgrimage Route (LPR),
which crosses the highly valued natural landscape of the Marche-Umbria’s Apennine
Mountains. The LPR recovery project led by the University of Florence was presented to local
administrators in February 2011.

The project applies an experimental method to build a network of ancient pilgrimage
pathways in order to create a “thematic backbone” of a system of multidimensional
connection webs (Gambino, 2009). This method shifts from a system where different point
locations, lines and areas are considered as separate individual elements, to that where they
are perceived as active components of bio-cultural systems involved in dynamic temporal
processes, giving recognisable shapes to a landscape (Amadio, 2003). The project aims to
create a “model” of landscape planning beginning with the understanding of the functional
and symbolic elements of the pilgrimage, whose sacred dimension could support the
conservation of biological diversity inside and outsides protected areas (Mallarach, 2008).

An historical-based approach was first used to analyse the diachronic evolution of the LPR
and adopt a landscape approach, which is also based on the physical experience of walking
“into” a landscape (Careri, 2006). This approach was taken in order to understand how the
complex system of meanings, including spiritual ones created by the pilgrimage phenomenon,
has set up different landscapes from the natural environment and has created and connected
self-organized bio-cultural systems whose value is also provided from the sacred dimension
of places. Such an approach allows us to find a way to connect the needs of natural
conservation of lands crossed by the LPR with those of sustainable local development.
Moreover, linkages between man and nature, that is, man’s need for social development and
the need to conserve nature in order to ensure sustainability, are defined by the very
dimension of the pilgrimage route, whose spirituality is expressed indeed by the “perceptive
relationship” between pilgrims walking the route and the landscape in which “sacred
symbols” (e.g. sanctuaries, icons ... nowadays part of cultural heritage) find their “connective
texture” (Settis, 2002). Since perception is strictly connected to landscape, activating the
cognitive process (Farina, 2006) that makes environment “familiar” to human beings, the
work stresses the concept from an “on the move” perspective considering the voyager’s
dimension as an optimal point of view to understand the landscape discovering its genius loci
as the Grand Tour’s European travelers once did (Brilli, 2006).
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Ecological Diversity of National Nature Reserves in China
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Nature reserves play very important roles in ecological security including species protection,
watershed protection and ecological diversity protection (Yue T.X., et al 2006; O’Neil RV,
1989; Ervin J, 2003). Analysis of the 304 national nature reserves in China, GIS spatial
statistical data and related landscape diversity index models, shows that the total area of
national nature reserves in China is 92.7 million ha, which equates to approximately 9.7% t of
China’s terrestrial area. Between 1990 and 2005 the number of landscape patches increased
from 26,306 to 26,804, patch intensity increased from 0.0582 to 0.0593 and the landscape
apartness index increased from 0.9933 to 0.9943. The Shannon-Weiner index also increased
from 2.4282 to 2.4610. In terms of ecosystem characteristics and attributes of its protected
species, these national nature reserves can be divided into seven categories including; forest
ecosystem, grassland ecosystem, wetland ecosystem, rare animals, rare plants, and geological
and paleontological relic nature reserves. The spatial distribution and biodiversity of national
nature reserves was assessed in the Northeast, North, Central South, Northwest and Southwest
of China.

The results indicate that since the 1990s, the maintenance of biodiversity in China’s nature
reserve has become more efficient, and the ability to maintain typical natural ecosystems, rare
wildlife populations and natural relics has improved in nature reserve areas, particularly in the
21st century. However, land degradation resulting from land cover change still exists (Quan J,
Ouyang Z Y, et al., 2010). If the protection of nature reserves is to improve, much ecological
restoration work and better management of nature reserve is required in the future.

This work is supported by the National Natural Science Foundation for Young Scientists of
China (No.40801150) and the National Basic Research Program of China
(N0.2009CB421105 and 2010CB95090403).
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A Modified Model for the Energy Ecological Footprint Based on LUCC
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The Ecological Footprint (EF) is a useful accounting tool that measures the area of land
required to continuously supply resources and assimilate waste to satisfy human consumption.
However, estimating the Energy Ecological Footprint (EEF) has been an important and highly
disputed subject in EF analysis and has gained much attention from the scientific community
and decision makers. Considering forests only, rather than many types of landscapes, will
inevitably cause bias in the assessment of carbon sequestration and is a major source of
criticism of EF analysis.

Integrating EEF with land use/cover change (LUCC) was thus undertaken to facilitate the
assessment of impacts of land-use practices on human CO; emissions. In this study, LUCC
was incorporated into a modified model through the addition of regional Net Primary
Productivity (NPP), in order to improve EEF analysis. One modification priority was to
consider landscapes other than forests that are available to absorb anthropogenic CO;
emissions. Another was to redefine NPP as land productivity instead of as inherent
regenerative capacity used by the conventional method. Using these modifications, EEF was
for the first time calculated taking into account the linkages between energy consumption,
CO; emissions and carbon sequestration. A new parameter was also put forward to measure
the ecological impacts of LUCC. In order to predict the expected EEF under given LUCC
scenarios, a dynamic simulation model was established that advanced EEF analysis from
static to dynamic.

Using Jilin Province as a case study, the following results were obtained: (1) Between 1994
and 2008, the EEF per capita increased from 0.228 ha to 0.524 ha, to which grassland
degradation made great contribution since 2003; (2) Between 2009 and 2023, under low,
medium and high growth scenarios, the average annual EEF per capita is predicted to increase
by 6.36%, 10.73% and 11.43%, respectively; and (3) With the exception of increasing energy
consumption, LUCC was, is and always will be the main driving force of EEF. These results
indicate that more effort should be made to protect grassland in western Jilin by increasing
land capacity for carbon sequestration.

This work allowed a deeper understanding of the interaction between sustainable energy
consumption and sustainable landscapes and also, a more meaningful assessment of energy
consumption for sustainable development, to be obtained. It also showed that the modified
model can be used to look for new opportunities (such as in land-use planning) to help reduce
high CO, emissions.
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Ecological Hotspot (EH) detection is a leading approach for biodiversity conservation. In this
study two questions were considered: (1) How to detect EH using a habitat-oriented approach
instead of a species-oriented approach; and (2) How to rank the ecological risks of EH and
then create a corresponding management strategy. An ecological naturalness assessment is
completed in three steps.The first step is to detect the EH using NDVI, the second is to
determine the Euclidean Distance to the main sources of human impact and the third is to
assess land use reclassification. The naturalness assessment result is mapped with a 0-4
stretched grades approach. The potential Hakanson ecological risk indexof heavy metals were
computed and interpolatedusing ARCGIS 9.2 to obtain the spatial distribution of the
ecological risks. A raster calculation methodwas then used to obtain three logic computations
to delineate the EH with low, medium, and high ecological risks, taking the median value of 2
as the EH identifying threshold. Only the area with naturalness values above 2 were
considered as EH to be managed. The following results were obtained: (1) The naturalness
assessment shows that there are three area of high naturalness: the center of the National Red
Crown Crane Natural Reserved lands (YNNR), the center of the DafengMilu Natural
Reserved lands (DMNR) and the southern area around the LiangDuo River Gate; (2) The
Hakanson RI index interpolations show that the areas of high ecological riskdue to the
presence of heavy metals werelocatedmainly in the northern areas; and (3) The EH with low
ecological riskwere mainly found inareas of the YNNR, the DMNR and the most southern
area. The EH with medium ecological riskwere mainly distributed north of the EH with low
ecological risk. The EH with high ecological riskwere smaller in area than those of low and
medium ecological risk. This is an effective habitat-oriented approach for detectingEH and
classifying their ecological risk level, to determine the best spatial management strategy. It is
strongly proposed that EH with low and medium ecological risks are prioritised for
management.

Keywords: Ecological hotspots detection, NDVI, Land use, Human impacts, Heavy metals,
Ecological risks, Management strategy

136



Grouping the Spatial Diversity of Forest Characteristics for Carbon
Sequestration Estimation - An Example of Camphor Trees in Taiwan
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The purpose of this study was to examine the characteristics of individual trees and stands to
group them for accurate carbon sequestration estimation. In 2006, camphor tree
(Cinnamomun camphora) biomass was estimated for 7722.66 ha of camphor tree plantation.
Growth models and allometric equations were developed from the data of 81 stem analyses
which included measurements of volume and component parts, including: leaves, branches,
bole and coarse roots (> 2cm) for each analysis. From the 81 stem analyses the mean and
upper and lower 1 deviations of DBH distribution of 27 plots in three age classes (<25 yrs,
25 yrs ~ 50 yrs, >50 yrs) were obtained. The parameters of the allometric equations were used
to integrate extension factors for above-ground (including leaves, branches and bole) and
underground (coarse roots) biomass with DBH. Tree height-DBH curves and volume
equations were developed from the 27 plots. DBH, H, BA and V growth curves of the 81
stem-analysis data obtained from the 27 plots were determined using Schnute’s growth model.
The parameters for each plot were analysed spatially using a coordinate system. The results
showed that growth trends could be determined for the central mountain range in the east and
west of the study area, including; the Hopping River and Siouguluan River in east-Lanyang,
east-Hualian and East-Taidoun; the Ta-an River and Zhuoshuixi River in the north-west,
centre-west and south-west, to estimate biomass, carbon sequestration and carbon
conservation more accurately.

Keywords: Spatial distribution, Allometric equation, Schnute’s growth model, Camphor trees,
Cinnamomun camphora, Biomass estimation

Spatial Point Pattern Analysis of Forest Landscapes in Northeastern China
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Patterns and processes are core issues of landscape ecology research. With the development of
geographic information system, remote sensing and computer technology, the study of
landscape ecology has becomes more and more complex and has become more quantifiable
and less descriptive (Ma et al., 2000; Chen et al., 2008). However, most studies currently use
a series of landscape indices to analyse the temporal and spatial changes of landscape pattern
on specific scales and studies on multi-scales are relatively few. Spatial point pattern analysis
methods can analyse changes in spatial patterns on various scales and is widely used in
population ecology. Spatial patterns of plant populations and species associations may be
analysed using spatial maps showing individual distribution patterns (Su et al., 2010). These
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may clearly reveal the relationships between various scales and the spatial patterns of plant
populations, thus laying the foundations for the quantitative study of population patterns.

In order to understand the spatial patterns of forest landscapes and correlations between
different forest landscape types, spatial point pattern analysis was undertaken. Ripley’s K
function was used to explore spatial patterns of forest landscapes using data obtained from
forest maps sourced from the Huzhong forest bureau, the Wuying forest bureau and the
Changbai mountain nature reserve. Results showed that coniferous forest landscapes were
clumped at all scales. Other types of landscape were clumped at smaller scales, and more
random at larger scales. No correlations were observed between coniferous forests and shrubs
at a scale of 5000 m ~ 25,000 m, or at broad-leaved forests and meadows at a scale of
12,000 m ~ 24,000 m in the Huzhong forest. Significant negative correlations were
observed between other landscape types. This distribution pattern of forest landscapes in
Northeast China has significant implications for ecological restoration and reforestation in
these forest areas. On smaller scales, vegetation recovery should undertaken using centralised
planting methods. While random planting patterns, depending on the type of site conditions,
should be applied for large scale reforestation. This research is a new attempt to use spatial
point pattern methods to analyse spatial patterns of forest landscapes at different scales.
Spatial point pattern analysis could be widely used in the study of landscape ecology.
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Tourism, particularly ecotourism, is increasing worldwide, and will continue to increase as
global economies improve and leisure time increases. Walking, sightseeing, picnicking,
swimming, fishing, bicycling and bird watching are some of the most popular recreational
activities. Although some of these activities can be accomplished near home, most involve
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expenditure for travel, accommodations, meals and guides. They can play an important role in
ecotourism and thus to the development of local and rural economies.

On the other hand, all these activities are closely linked to natural resource use, particularly in
forests. The literature on suitability assessment shows several examples of methodological
approaches based on the relationship between landscape attributes or characteristics, and
forest uses such as wildlife and forestry. However recreational aspects of forest are less easily
defined in terms of landscape characteristics and have not been incorporated into GIS-based
approaches with the same degree of success compared to forestry and wildlife.

The purpose of this work is to present an approach for recreation suitability analysis at the
landscape level, integrating a multi-criteria framework in a GIS system. The first step
involved semi-structured interviews with local planners and stakeholders, providing
information about preferential users and common recreational activities. During the
consultation process a set of five factors were identified as relevant for recreation assessment:
forest recreational suitability; landscape vulnerability; landscape quality; locations of interest
for tourism and accessibility. In the second step a set of direct or proxy attributes with a
spatially explicit dimension were developed using different spatial modeling approaches, in
order to produce quantitative maps for each factor. The results for all five factors were
standardised and combined using a weighted linear sum to produce a global landscape
recreation suitability map. Weights were determined by expert judgment. The methodology
was developed for the study area of the municipality of Cantanhede, which occupies an area
of 395 km” and is located in central Portugal.

The output of the methodology was a recreation suitability map portraying the spatial extent
of recreation suitability of the landscape. In addition, each recreation variable is also
expressed in a quantitative spatial map that can be easily used for other land use planning
purposes. Actual landscape management is discussed from view of recreation potential.

A Spatial Multi-criteria Framework for Designing Greenways in Rural
Landscapes: A Case Study of Cantanhede Municipality, Portugal
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Rural landscapes in Europe have experienced dramatic changes in the last decades and
multi-functionality is regarded as a way to address social and ecological concerns such as
farm abandonment and biodiversity loss, or to reach ecological and social objectives such as
sustaining rural communities, or responding to the increasing demands for the provision of
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environmental protection, amenity, cultural value and other recreational opportunities.

Local planners, policy makers and citizens frequently advocate the development of greenways
to improve the environmental quality of their communities. In fact, greenways are widely
recognised as a successfully planning strategy to foster conservation of natural and cultural
landscape values and to provide opportunities for recreation and for pedestrian and cycling
networks. At the local level and in a rural landscape greenway planning should take advantage
of the local context. Connection between environmentally sensitive areas, wildlife habitats
and other natural areas is essential in order to ensure the ecological functioning of the
landscape. Community connections between local destinations such as public recreation lands,
historical and other cultural interest locations and village centers, are also important and can
ensure a better quality of life for inhabitants and increase rural tourism. Thus greenway
planning and design methods must ensure the conservation of natural resources and
satisfaction of social and cultural needs at the same time, without generating future social and
environmental problems. Once greenway planning involves public participation, methods
should also be transparent and replicable in order to be discussed with several stakeholders.

In this work we present a spatial methodological framework in a GIS system that combines
multi-criteria decision analysis, collaborative planning and network analysis to design
greenways. The proposed methodology is structured in the following phases: (1) Focus group
discussions with local stakeholders in order to frame the scope of the study, to develop a
broad understanding of the greenway, its main objectives, the people who will use it and the
range of ecological and cultural elements that should be addressed; 2) Detailed inventory and
mapping of the ecological and cultural sites that should be protected and maintained to form
the fundamental ecological structure; (3) Generation of an ecological and cultural corridor
connecting the relevant points of the ecological structure that runs within the study area, by
performing a pathway analysis based on the suitability maps for conservation and recreation;
(4) Development of a pedestrian and cycling network using the GIS network analysis capacity
to create a network of paths and cycling roads in order to connect and distribute people along
the ecological network. (5) Discussion with stakeholders to estbalish the final proposal. The
methodology was applied to a rural landscape located in central Portugal with an area of
395 km®. The final proposal is presented and discussed. Results confirmed the concept of an
ecological structure as a powerful tool for landscape planning for conservation and greenway
design.

Transformation in Central Europe as a Multiple Challenge for Mutual
Interactions of Landscape Ecology and Spatial Development Practice

Maros FINKA', Maria KOZOVA?®, Eva PAUDITSOVA?, Lubomir JAMECNY'
ISlovak University of Technology in Bratislava, Institute of Management, Vazovova 5, 81243
Bratislava 1, Slovakia; *Comenius University in Bratislava, Faculty of Natural Sciences,
Department of Landscape Ecology, Mlynska dolina B2, 842 15 Bratislava 4, Slovakia
E-mail: maros.finka@stuba.sk

The paper is focused on Central European landscape transformations as a reflection of the
convergence of ecological, economic and social aspects in overall societal transformation
towards democratic, civic society in a market-oriented knowledge based economy. The role of
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interactions between landscape ecology and existing integrative systems of landscape
development management in these transformations is assessed (Finka, Zigrai, 2009).

An important question in this area of research is to what extent landscape ecology, with its
special position in ecological, economic and social sciences, dealing with landscape as an
cultural phenomenon is prepared to offer coherent theoretical and methodological analyses for
practical solutions facing current landscape development problems. This question refers not
only to the availability of relevant knowledge and reflective mechanisms, but also the ability
(methodological, instrumental, and institutional) to transfer results of landscape ecology
research to landscape development management.

Time and space are two inseparable and complementary dimensions of landscape
development. One of most important tasks is to reflect in the interaction mechanisms between
landscape ecology and landscape development management in a time-spatial context (Kozova
et al., 2010). The functioning of landscape development processes is intertwined with the
social, political and economic organisation of society. This implies that cooperation between
social and natural sciences and practice is required between descriptive and prospective
disciplines. Only the interaction between them reflecting temporal and spatial continuity and
uniqueness can safeguard deeper knowledge of varied natural and socio-economic
circumstances of landscape transformation, appropriate transfer of the knowledge and its
efficient exploitation for necessary managerial interventions.

Central European experience from the last two decades demonstrates the possibility of new
concepts, approaches and more effective mechanisms of implementation of results obtained
from landscape ecology for landscape transformation management. This will be useful for the
decision makers and stakeholders as well as prevent bottlenecks for their implementation
(Zigrai, 2006).
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Knowledge Economy” supported by the ERDF (50%) and VEGA No. 2/0016/11
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This simulation research was conducted in order to develop a large-fire risk assessment
system for the contiguous land area of the United States. The modeling system was applied to
each of 134 Fire Planning Units (FPUs) to estimate burn probabilities and fire size
distributions. To obtain stable estimates of these quantities, fire ignition and growth was
simulated for 10,000 to 50,000 “years” of artificial weather. The fire growth simulations,
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when run repeatedly with different weather and ignition locations, produce burn probabilities
and fire behavior distributions at each landscape location (e.g. number of times a “cell” burns
at a given intensity divided by the total years). Fire suppression effects were represented by a
statistical model that yields a probability of fire containment based on independent predictors
of fire growth rates and fuel type. The simulated burn probabilities were comparable to
observed patterns across the U.S. over the range of four orders of magnitude, generally falling
within a factor of 3 or 4 of historical estimates. Close agreement between simulated and
historical fire size distributions suggest that fire sizes are determined by the joint distributions
of spatial opportunities for fire growth (dependent on fuels and ignition location) and the
temporal opportunities produced by conducive weather sequences. The research demonstrates
a practical approach to using fire simulations at very broad scales for purposes of operational
planning and perhaps ecological research.
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Problems in watershed management are becoming more complex because the rate of land
degradation is tending to increase. An increasing population in an area of limited land
resources results in land shortage, a factor that leads to unsustainable landuse practices. These
conditions often have an impact on land use and result in complex environmental problems.
During the last few decades, land degradation has had multiple and complex impacts on the
global environment through a range of direct and indirect processes affecting a wide array of
ecosystem functions and services (UNEP., 2006). Land degradation in watersheds has been as
a serious and critical environmental threat in many countries (Wei et al., 2010) and a
widespread problem in developing countries (Ananda and Herart., 2003). The existence of
Batang Merao watershed is important for sustainability of the nature protected area, Kerinci
Seblat National Park.

The objective of this study was to quantify land degradation and population pressure and
analyse linkages between landuse change, land degradation and population pressure on
Batang Merao watershed. Prediction of land degradation is limited to soil erosion using the
universal soil loss equation (USLE) method (Wishmeier and Smith., 1978) and land use
change is determined by changes in area cover. To undertake this research, landsat data from
2000, 2005 and 2010 were used to analyse land use change and assess land degradation over
the last 10 years in this area. Overall analysis was undertaken using remote sensing (RS) and
geographic information system (GIS) tools. Analysis of priorities for managing land
degradation was undertaken using the rank sum method and scale normalisation. The
expected outputs of this research is quantification of landuse change and trends, land
degradation levels and gaining an understanding of the linkages between landuse change and
land degradation.
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For a successful sustainable development of urban areas there is a need to incorporate
ecological knowledge in the urban planning and design process. This holds for planning and
design in general, but especially concerning the development of urban green infrastructure.
Therefore, knowledge about management of the planning and design process is crucial.

Several theories have been presented concerning the urban planning and design process
(survey-analysis planning, rational planning, incrementalistic planning, strategic planning,
communicative planning). However, a problem with all these theories is that they are not only
founded on scientific studies and practical feed-back. They are also to some extent normative
in that they also put forward ideas of how planning ought fo be carried out, according to the
opinion of the author(s) of the theories.

A planning theory which is not normative and can describe any planning process is the theory
of stakeholder-driven planning (Faludi, 1987). Stakeholders can be authorities, officials,
private companies, NGOs, scientists, members of the general public, and so on. The approach
of this theory is that the stakeholders take positions. They decide whether or not to be actors
in the process. The process is best described as ever ongoing negotiations between the
stakeholders. A stakeholder can act within the planning authorities’ official procedure, or
outside it. The planning process can be initiated, operated and also obstructed by any
stakeholder. The planning process directed by laws and other regulations is a formal
framework, but the process as such can be operated outside this framework, with only the
formal decisions following it. The actors try to manage the process to fulfil their own interests.
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This is formally acceptable as long as they keep within laws and regulations. Survey-analysis,
rationality and strategy can be parts of the process, but do not need to be so (Nilsson &
Florgérd, 2009). The most important conclusion for landscape ecologists and other scientists
is that when they enter the planning and design process they become actors among other
actors, and have to adapt to that position in their information and argumentation.

Actors look for information which consolidate their positions, and omit other information.
This affects the presentation of scientific results and conclusions. To become an integrated
part of the planning process results and conclusions must be presented in a manner which
makes them understandable and useful for the actors. The information must be adapted to the
stages in the planning and design process. In early stages it must be concise and simple, but in
late stages detailed.

Adaptation of the development to the natural conditions of the area is an important part of
sustainable urban development. Especially in detailed planning and design it has been found
that aim description, nature surveys, development plans and other drafted regulations are not
enough. Adaptation is often missed during the process due to impact of technical, economic
and other considerations. For a successful adaptation to nature three factors need to be
fulfilled: 1) a planning and design team determined to the aim to adapt to nature, ii) the
presence of a determined and committed person at a central position in the team, and iii) a
well functioning information system (Florgéard, 2010).

A Netways Transportation System to Restore Nature, and Improve Mobility,
Fuel, Emissions, Water, Food, and Recreation
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California, Institute of Transportation Studies, Davis, CA 95616, USA.
E-mail: rforman@gsd.harvard.edu

Roads with vehicles slice the land into pieces, yet tie it together for us. For centuries spreading
roads have progressively degraded nature, and now for 15 years road ecology has emerged with
useful principles. Its solutions for at least 11 major transportation-and-environment problems
are beginning to spread widely. Nevertheless, worldwide road construction and traffic growth
far exceed the rate of implementing solutions. Therefore the next level of road ecology
problem-solving should begin. A transportation system is outlined to reverse the degradation
trajectory, so that natural processes are widely restored across the land. As added benefits, (1)
safe and efficient mobility is enhanced, (2) renewable energy replaces fossil fuel use, (3)
greenhouse gas emissions are eliminated, (4) water quantity/quality is improved, and (5)
market-gardening food production and (6) trail-system recreational opportunity near communities
are noticeably increased. In brief, netways are raised or sunken transport guideways, with
electrical power embedded in the paved surface to move compact lightweight “pods” or capsules.
These vehicle-like objects (personal, public, and freight types) are moved using inductive
coupling and automated controls. Netways may be about 8.5 m wide (slightly wider than a
football goal), with wind, solar, geo, hydro and other energy sources at intervals powering the
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system. Some pods contain small batteries charged en route, and can be driven on roads at
ground level. The automated control system can move pods centimeters-or-far apart, distribute
weight, and smoothly adjust speed and entering/exiting at small service centers. No driving, no
crashes or wildlife roadkills, no fossil fuel use or CO, emission, very quiet, travel and arrive
rested. The strip of land under or over netways is used productively for solar panels, wind
turbines, market gardening, trails, and other societal benefits. The netway system is initially
targeted to non-urban areas with the most important nature, especially large green natural
emeralds, major water and wildlife corridors, and the vicinity of water bodies, where the most
damaging roads (e.g., with >3000 vehicles/day and >80 km/hr posted safe speed limit) are
replaced. In essence, replacing such ground-level roads and traffic with the netway system
removes concentrated strips of environmental degradation, and re-knits our land together for
unimpeded flows of streams, rivers, wildlife, hikers, cyclists and local residents. The netways
ahead spectacularly provide a sustainable future for both nature and us.

Landscape Modulates Transfer and Effects of Metallic Trace Elements in
Small Mammals
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Concepts for and development of a new field in ecotoxicology named “landscape
ecotoxicology” have been proposed since the 90s (Cairns & Nlederlehner, 1996). Until now,
little research has developed in this emergent field of science. Understanding the effect of the
spatial arrangement of habitats and interacting communities on transfer and effect processes is
critical for exposure and risk assessments. The bioaccumulation and the effects of trace metals
(TMs: Cd Pb and Zn) in small mammals was studied in a 40 km? smelter-impacted area where
soils are heavily polluted (Fritsch et al., 2010), focusing on the potential influence of
landscape on transfer and impacts. Animals were trapped during autumn in woody habitats
(hedgerows, woods, etc) in four landscape types, each along a soil pollution gradient.
Concentrations of TMs were measured in soils in areas where animals were captured.
Bioaccumulation was investigated in both herbivorous/granivorous and insectivorous species
(bank vole Myodes glareolus and greater white-toothed shrew Crocidura russula, n = 406),
and exhibited an increase with soil pollution. Results showed that TM levels in animals and
their variations along the pollution gradient were modulated by landscape (Fritsch et al.,
Accepted). Such an influence of landscape was species- and metal-specific. These results
strongly suggest that availability in soil does not fully determine transfer in food webs. This
leads to the hypothesis that ecological characteristics, such as food web structure and the way
by which organisms exploit their environment (spatial and foraging behaviour), are both
dependent on landscape features and mainly explains TM transfer in food webs. The influence
of metal pollution on small mammal communities was studied in consideration of assemblage
structure (abundance, richness, evenness), and using Pb concentration in soil as a proxy for
environmental pollution. The responses to soil pollution were landscape-specific for
abundance and richness, while evenness varied with soil pollution only, showing a constant
decrease. Effects of pollution on small mammal assemblages were found and it was assumed
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that assemblage structure could vary because of the disappearance of species sensitive to
metals and/or of the dominance of species not sensitive to habitat quality (opportunistic
generalist species). This study clearly shows that landscape modulates the exposure of
organisms to soil pollutants and their responses. This is an argument for the further
development of landscape ecotoxicology and multi-scale approaches, which would allow
better insights in the understanding of transfers and effects of pollutants in ecosystems.
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N,O Emissions in a Hilly Red Soil Landscape
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Nitrous oxide (N,O) is one of the potent greenhouse gases, and accurate estimations of N,O
emissions from fertilised arable lands is vital for the national greenhouse gas inventory and
the development of emission mitigation strategies. It is well known that acidic soils are
characterised with low pH and high N,O production and emissions due to
chemo-denitrification, compared with other cropped soils. Given the intensification of
agriculture in subtropical China, N,O emissions from tea field and paddy field were
continuously observed using the static closed chamber method under three different gradients
in a hilly red soil landscape: a tea field in the upper plateau (UPT), a valley area (VT) and a
paddy field (PF) at the bottom of a hill. All three sites were located on a slope conatining
acidic red soils. Measurements have been recorded since January 2010 and N,O soil
emissions have been recorded for 15 months so far. The results show that fertilization
moderately increased N,O emissions in the tea field and paddy field soil, but there were still
obvious differences between the three sites. Compared with UPT and PF, the VT site showed
higher N,O emissions, much greater than in PF, over the whole observation period. UPT
emitted slightly more N,O than PD. This may imply that there are different N,O emissions as
a result of different land management in the hilly red soil landscape. Many environmental
variables may play important roles in controlling N,O emissions, such as topography,
temperature and rainfall. It was observed that low fluxes responded well to cold seasons and
high fluxes to continuous rainy seasons. In addition, the increasing rates of N,O concentration
in chambers varied between treatments and land uses. Further N>O flux observation are
intended and further study of combined temporal and spatial variability of N,O emissions to
investigate emission characteristics in the hilly red soil landscape will be undertaken.
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Forests and agricultural land are considered to be highly important for the provision of
manifold ecosystem services, for supporting local and global climate regulation and for
making essential contributions to the mitigation of climate change impacts (de Groot et al.,
2010; Rounsevell and Reay, 2009). A still open question is how to improve the consideration
of forest and agricultural management practices in environmental impact assessment
processes and in a climate change sensitive regional development planning (Fiirst et al., 2010).
Land management practices are highly variable and difficult to classify in a way that allows
for generalization. In consequence, valuable information on the real potential of land
management practices to contribute to a healthy and well functioning environment is often
lost (Power 2010, Verburg et al. 2009, Dale and Polasky 2007). In this talk, we present a case
study based approach, how to integrate forest and agricultural management practices in a land
cover classification that allows for evaluating scenarios of changing management practices
with regard to their impact on a set of ecosystem services and on the regional preparedness for
climate change effects. The classification criteria applied in agriculture and forestry were
different due to differences in the management philosophies. Finally, a quantity of 22 classes
in forestry and around 30 classes in agriculture were derived. The case study is carried out in
Saxony, Germany in the context of developing a regional climate change adaptation and
mitigation strategy (www.regklam.de). Land cover changes are rather not possible in the
model region. By means of an application case from regional development planning, we
demonstrate that a more differentiated look at the impact of management practices instead
land cover changes provides valuable information on realistic regional potentials and limits to
react to Climate Change and to evaluate trade-offs for the provision of ecosystem services.
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Coastal forests, which are located between the sea and human settlement, are one of the
representative cultural landscapes in East Asia because they are multifunctional and are
closely related to the daily life of residents in the area. However, the functions of coastal pine
forests have been changing since the 1960s. Fujihara et al. (2011) described the historical
change of the relationship between coastal forests and nearby residents, and proposed
methods of conservation and management for the coastal forests as a cultural landscape.
Coastal forests are mainly composed of Japanese black pine (Pinus thunbergii Parl.) trees.
Since the 1970s, many large pine trees died of pine wilt disease and bare ground was exposed
after the removal of these dead trees. Planting events were frequent, but selective cuttings for
density control have not been conducted. Coastal sand vegetation is an important remnant of
natural vegetation. However, beaches are also places of recreation that utilise the natural
environment. It is important for artificial land use and natural vegetation maintenance to
coexist. Landscapes on various scales affect the structure and function of coastal pine forests.
In this study ecosystem services and mass dieback of pine trees by pine wilt disease were
analysed based on adjacent landscape structures.

The main study sites were three coastal pine forests (Keinomatsubara, Fukiagehama and
Ohama park) located on Awaji Island, Hyogo Prefecture, western Japan. Ecosystem services
of coastal pine forests were related to landscape structures behind the pine forests and the
direction of pine forests. Many dead pine trees were distributed in the northern part of
Keinomatsubara. Secondary pine forests were located within 1.6 km of the northern part of
Keinomatsubara. Distribution of broad-leaved trees and forest floor vegetation in the pine
forests were affected by adjacent landscapes.
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The characteristics of forests and green spaces in an urban or suburban area depend on the
historical diversity of the area. It is important to understand the process of historical transition
of culture in such areas. These spaces are fragmented in urbanized areas and have decreased
as a result of land-use management. It is necessary to not only preserve the uniqueness of an
area that has been shaped by its history and culture but also to consider the long-term use of
an urban space from the perspective of developing a wider landscape.

In this study the effects of location and design of sacred places, such as shrines in urban or
suburban areas, on the biodiversity of forests and green spaces in these areas were examined
by two approaches.

In the first approach, the distribution morphology of small open/green spaces in an urban area
was examined. In the second approach, the locations of shrines, temples, parks, and satoyama
were analysed usign GIS. It was found that shrines and parks tend to be dispersed and temples
tend to be concentrated in certain areas. 68% of shrines have been built on slopes. To
investigate the geographical features and their relationship with ecological resources, a
continuous green space was generated by forming a buffer between the spaces of forests that
include shrines and the surrounding green space. This analysis showed that the main buildings
located on downward slopes show either a high (19.4% of cases) or low one (38.9% of cases)
green preservation function. It was conjectured that this difference derives from the
relationship between the entrance path and the steep inclination. The main building of a
Shinto shrine, however, demonstrated an excellent green preservation function when located
on a steep upward or downward slope (11.8% of cases).

Most forests and green spaces are fragmented and reduced by uniform spatial development.
As a result, natural spaces that serve as a breeding ground for diverse wildlife are greatly
reduced in urban areas. Moreover, the decline of green spaces in cities results in
environmental deterioration such as the degradation of flora and fauna, heat island effect,
heavy rains, and, most importantly, loss of culture and history, the basis of which cities are
developed.

The green spaces of shrines contribute largely to burden sharing as they are located on

transformed steep land or transformed open land, which are otherwise difficult to inhabit.
Although the relationship between green spaces and geography was investigated using
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continuous green spaces with shrines and forests as reference points, it may not always be
consistent with that observed for geographically varying slopes and it was found that the
former can be used as a standard evaluation method for any region.

Sacred Groves in a Japanese Satoyama Cultural Landscape: A Scenario for
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Sacred groves are small-scale woods that are detached from larger forests and are found in the
precincts of Shinto shrines and other places of Shinto worship all over Japan. Vegetation in
sacred groves has been protected for centuries as a subject of worship and can therefore often
provide vital hints on the original vegetation and relationships between nature and humans in
aregion.

Sacred groves play an important role as habitats for wildlife and as hotspots for the
preservation of biodiversity within Japan’s Satoyama cultural landscapes. They are also
thought to serve as crucial corridors that can serve as a link between the vegetation of larger
forests in surrounding areas. Moreover, they provide green space within rural and/or suburban
areas that is freely accessible to citizens and popular with local children. Finally, they are
home to traditional Shinto ceremonies and festivals, and are highly valued as cultural

property.

Today, the preservation of sacred groves faces various difficulties. For example, it is often
difficult to contain the impact of management and development in adjacent areas. Some plant
species also cannot maintain isolated communities within woods on a very small scale.

In this research, the current state of vegetation was identfied and relationships between local
people with differently sized sacred groves within a Japanese Satoyama cultural landscape on
the west coast of Lake Biwa was investigated. The findings were analysed and discussed from
a landscape ecology perspective and suggestions were made for strategies to conserve Japan’s
sacred groves for the future.
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The conservation of biodiversity in human-altered landscapes is becoming increasingly
important in the face of the ever-expanding human presence on the planet. Local government
planning agencies, with limited knowledge of wildlife biology and few resources to carry out
research need simple, practical guidelines for biodiversity conservation. We propose five steps
for terrestrial ecological landscape design that are not species- or habitat-based, are supported
by current science, and are directly applicable to on-the-ground planning. Our five steps for
ecological landscape design, in the order in which they should be carried out, are: 1) assess
the availability of land cover data, and decide which land cover types constitute natural land
cover; 2) assess the constraints (economic, social and otherwise) on land use planning that
exist for the landscape in question; 3) maximize the amount and diversity of natural land
cover; 4) minimize human disturbance in non-natural land cover; and 5) aggregate
high-intensity human land uses. We illustrate the application of these principles using an
example landscape in Ottawa, Ontario, which, together with Gatineau, Quebec, is the fourth
largest metropolitan area in Canada and is projected to experience a 31% increase in
population over the next 20 years. We compare the outcome of the application of our five
principles with that produced by following the traditional patch-corridor-matrix guidelines
suggested by the Ontario government. Our five principles of ecological landscape design for
biodiversity conservation are superior to traditional patch-corridor-matrix guidelines in that
they are hierarchical, prescriptive, and do not require detailed ecological information to be
implemented.

Urban Change Detection Using Multi-temporal Remotely Sensed Imagery
(Case Study: Ziarat Basin, North East of Iran)

Somayeh GALDAVI, Marjan MOHAMMADZADEH, Abdolrasool S. MAHINI, Ali N.
NEJAD, Hamed MIRKARIMI
Dept. of Environmental Sciences, Gorgan University of Agriculture Sciences and Natural
Resources, Iran
Email: s.galdavi@yahoo.com

Urban expansion is an important issue in the field of global environmental change and
sustainable development. This study seeks to detect urban change by integrating multi-
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temporal remotely sensed data over a period of 19 years in the Ziarat Basin of Golestan
province in northeastern Iran. Change detection is the process of identifying differences in an
object or phenomenon by observing it at different times. In this study this process was
performed using Landsat TM images from 1988 and 1998, and IRS satellite images Liss I1I
from 2007. The images were studied in terms of geometric and radiometric properties and
then classified in six categories using a maximum likelihood classifier algorithm. Changes in
urban areas were then investigated post-classification using a Cross Tabulation method. The
results showed that in the 19 year study period, urban areas increased five times with an
annual growth rate of almost 20%. Most areas changed from range and agricultural land into
residential areas. Landscape change data can be used to update maps and to estimate the rates
of changes in certain localities. The availability of this information can help managers to
make more informed decisions on urban expansion, conservation and sustainable landuse.

Keywords: Landuse change detection, Urban expansion, Satellite data, Ziarat Basin, Iran
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The state of Tabasco is located in the lower section of the Grijalva-Usumacinta watershed, the
largest in the region and also an area with one of the highest rainfall patterns. Plains are the
main landscape systemsand maintain a complex hydrology and different kind of wetlands and
tropical forests. These areas cover91,345 km*and represents 4.7% of Mexican territory. Basins
in Tabasco have a population of 4, 919,793 inhabitantscorresponding to 5% of the Mexican
population. One third of all run-off in the country is drained here. Five of the biggest dams in
the country are used for electricity generation and were constructed upstream area of the
Grijalva River. Yearly floods are natural in this region, however, there has been an increase in
their magnitude, extension and duration in recent times. During the last four years Tabasco
has experienced the worst floods on record that had put at risk an important amoand placed a
large proportion of population at risk. The damage resulting from these floods have had large
economic, social, and environmental consequences (Gama et al., 2010). According to
information recorded by the Mexican Secretary of Environment and Natural Resources,
floods constitute the most important type of disaster in Southern Mexico and are expected to
increase as a result of climate change. Although it is impossible to eliminate floods, it is
possible to minimise their effects. The objective of this research was to evaluate the
vulnerability and ecosystem services loss in the Tabasco region. Aerial photos and historical
data were reviewed to evaluate changes in hydrology, ecosystems and land use and their
possible causes using GIS. An analysis of vulnerability to floods due to the physical condition
of the area and the relationshipwith increasesin extreme precipitations events was done to
configure a vulnerability map. Results show that Tabasco has undergone important land cover
changes due mainly to agricultural and cattle raising activities. Important actions related to oil
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extraction are also affecting natural landscapes. The hydrology of the area has changed
drastically since pre-hispanic times. These changes and fragmentation of local streams affect
natural floods and increases the vulnerability of the territory. Each time therewasna change or
further fragmentation ofbasin hydrodynamics,as well as construction of hydraulic
infrastructure, a drastic increase in the vulnerability of the localities was