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Top 10 List

% Special Session at US-IALE 2001: Top 10 List for Landscape Ecology

in the 215t Century

1 | Jack Ahern 9 | Tony King

2 | Marc Antrop (Belgium) 10 | Simon Levin

3 | Bill Baker 11 | Arthur Lieberman
4 | Gary Barrett 12 | David Mladenoff
5 | Virginia Dale 13 | Zev Naveh (Israel)
6 | Almo Farina (ltaly) 14 | Bob O’Neill

7 | Richard Forman 15 | Monica G. Turner
8 | Richard Hobbs (Australia) | 16 | John Wiens
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Abstract

Landscape ecology has made tremendous progress in recent decades, but as a rapidly developing discipline it is
faced with new problems and challenges. To identify the key issues and research priorities in landscape ecology,
a special session entitled “Top 10 List for Landscape Ecology in the 21st Century” was organized at the 16th
Annual Symposium of the US Regional Association of International Association of Landscape Ecology, held at
Arizona State University (Tempe. Arizona, USA) during April 25-29, 2001. A group of leading landscape ecolo-
gists were invited to present their views. This paper is intended to be a synthesis, but not necessarily a consen-
sus, of the special session. We have organized the diverse and wide-ranging perspectives into six general key
issues and 10 priority research topics. The key issues are: (1) interdisciplinarity or transdisciplinarity, (2) inte-




10. Data acquisition and accuracy assessment

Collection of basic biological data on organisms and
species

Multiple-scale, integrative landscape monitoring
programs

Innovative sampling/statistical methods to avoid
problems such as pseudoreplication and spatial
autocorrelation

Metadata, error/uncertainty analysis, and accuracy
assessment



9. Landscape conservation and sustainability

Specific landscape ecological guidelines for biodiversity conservation

Comprehensive and operational definition of landscape sustainability,
incorporating physical, ecological, socioeconomic, cultural, and political
components of the landscape, with explicit expression of scale

Develop a scientific basis and pragmatic guidelines for valuing ecosystem
services of landscapes



8. Optimization of landscape pattern

Optimization of land use pattern

Optimal landscape pattern for biodiversity conservation

Optimal landscape pattern for ecosystem functioning

Optimal landscape management, and optimal landscape design and
planning

Require theories and methods more than those in traditional operations
research (e.g., mathematical programming), as well as interdisciplinary
participation



7. Integrating humans and their activities into
landscape ecology

Humans and their activities need to be considered as an integral part of the
ecology of landscapes

A more humanistic perspective

“Holistic landscape ecology” — a systems view that links natural and
human systems



6. Relating landscape metrics to ecological processes

Behavior of landscape metrics in response to changes in
landscape pattern and scale

Empirical relationships between pattern and process
Standards for metrics selection and change detection?

“Vital landscape attributes” for monitoring and predicting
landscape changes?

Holistic metrics that reflect social, cultural, and ecological
diversity and heterogeneity?






5. Methodological development

Develop methods that effectively deal with problems of spatial
autocorrelation, pseudoreplication, and scale multiplicity in
sampling and analysis

Innovative ways of integrating observation, experimentation, and
modeling properly

Beyond the traditional hypothetico-deductive doctrine




4. Scaling

Scale effects ---> Scaling functions ---> Scaling
theory ---> Science of scale

Develop and test innovative scaling methods
Integrated approaches combining field

measurements, experimental manipulations,
remote sensing, GIS, and modeling



3. Nonlinear dynamics and landscape complexity

Emphasis on emergent properties, phase transitions, and
threshold behavior

Concepts and theories in complexity science, including self-
organization, SOC, CAS, nonlinear dynamics, and metastability

Propotion of habitat area in the landscape



2. Causes, processes, and consequences of
land use and land cover change

Insights from economic geography (how
economic activity is spatially distributed) and
resource economics (how land is used)

Long-term changes imposed by economies
and climate change, as well as “land use
legacies”

Highly dynamic or chaotic landscapes -
unique opportunities?



1. Ecological flows in landscape mosaics

Develop a better understanding, and a theory, of how organisms,
materials, and energy interact with landscape pattern

Integrating biophysical and socioeconomic processes

Integrating population, community, and ecosystem ecology into
landscape ecology
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Wu’s Landscape Ecology Top 10 List in 2013

@ Pattern-process-scale relationships of landscapes
@ Landscape connectivity and fragmentation

@ Scale and scaling

@ Spatial analysis and landscape modeling

® Land use and land cover change

® Landscape history and legacy effects

@ Landscape and climate change interactions
Ecosystem services in changing landscapes

@ Landscape sustainability

Accuracy assessment and uncertainty analysis



A Hierarchical Pluralistic Framework for Landscape Ecology and Sustainability (Wu 2006)
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