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A review on the experimental approach in landscape ecology
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Sinica2004,24(4):769~774.

Abstract: As one of the fundamental approaches in ecological research, experiment is a key step in the validation of hypotheses
and the development of theories. It was not until late 1980’ that the experimental approach began to be applied in landscape
ecology, and developed more slowly than other approaches. In recent years, the concept of “landscape” has been increasingly

emphasized as “the spatial heterogeneity at various scales”.

Furthermore, the comparatively large scale and spatial
heterogeneity of the objects studied often impede the design and manipulation of experiments in landscape ecology. However,
patterns and processes in natural landscapes exhibit broad structural self-similarity, making experimental design feasible.
Currently, the experimental methods used in landscape ecology can be classified into three categories. Field comparative
measuring experiments constitute the major part of the experiments in landscape ecology. Manipulative experiments normally
have a more rigorous design, and can achieve more reliable results, but are more likely to be limited by space, money,
instrument and other resources. Lastly, computer modeling experiments, typically based on prior field comparative measuring
or manipulative experimental studies, are more and more likely to be regarded as an alternative for overcoming the previous
difficulties, especially for hypothesis validation and theory exploration. The strengths and weaknesses of each approach are
complementary, and ensure that all will continue to be used. Experimental methods in landscape ecology can be traced back to
experiments in population, community and ecosystem ecology. but are unique in the scientific problems addressed, and the
scale for manipulation. There are four spatial targets of experimental landscape research: patch, edge. landscape, and patch to

landscape. Each type corresponds to a different level of biological assemblage, differing in the central scientific problem and
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resolving approach in experiment design. Comparative measuring and manipulative experiments relating several spatial and
temporal scales are helpful for exploring scaling rules of ecological phenomena and mechanisms. Scaling is now viewed as one of
the challenges and central issues in experimental landscape ecology studies. The application of Experimental Modeling System
(EMS) has only recently been regarded as an advance of experimental landscape ecology, although the idea has been applied in
population and ecosystem studies for several decades. This system is favored for conserving more natural factors and adequately
controlling design parameters. The discussion about the design methodology and broad application in case studies suggests
that, the EMS approach will greatly enhance the development of experimental landscape ecology.

Key words:landscape experiment; scale; comparative mensurative experiment; manipulative experiment; computer modeling

experiment; Experimental Modeling System (EMS)
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