Holistic aspects of landscapes

Holism is considered to be a fundamental characteristic of landscape ecology (Naveh and Lieberman, 1994; Antrop, 1996). Its theory states that the landscape should be considered a complex whole that is more than the sum of its composing parts. This indicates that all elements in the spatial structure of the landscape are related to each other and form one complex system. Attempts are made to quantify the purely holistic, i.e. transcendent characteristics of landscapes. These characteristics are expressed as abstract landscape metrics or indices, such as Shannon entropy or diversity, fractal dimension, and heterogeneity.

Many indices have been proposed and their names and definitions vary greatly (Turner and Gardner, 1990; Hunsaker et al., 1994; Farina, 1998; Dramstad et al., 1998). Can holistic characteristics of suburban landscapes be expressed by landscape metrics? What are the possibilities and drawbacks? Do landscape metrics mean something really holistic and are they useful? These questions were tested in the urban fringe landscape north-west of Ghent in Flanders, Belgium. First, some key concepts related to holism and urbanization are defined. Next, the properties and quality of the available digital maps were analysed. In particular, the inventories of the built-up land, an important land use category in the suburban landscape, was studied. Our aim was to examine the difficulties of using the existing general inventories of land cover, which are often the only available data sources. 

Finally, some of the most common landscape metrics were calculated for the suburban landscape to determine the map patterns from spatial analysis. The key questions here were (1) do these maps reveal new characteristics of these landscapes that can be interpreted as holistic, and (2) can we use the holistic capability of visual interpretation to interpret these maps more easily?
Holism and image interpretation
Holism is a bio-philosophical theory that originated with the naturalists during the early 19th century. Alexander von Humboldt (1769±1859), one of the `grandfathers' of geography and landscape ecology defined landscape as ``Landschaft ist das Totalcharacter einer Erdgegend''. Carl Troll called his approach an `Anschauungsweis', a way of looking at the subject (Zonneveld, 1995). Holism was also important for Gestalt-psychology and in particular as a theory to explain how our perception works. The perceptive dimension in landscape is fundamental, as the concept of landscape combines a piece of land with its appearance, the scenery. Interaction between perception of the environment and behaviour leads to landscaping, i.e. shaping and organising land according to the needs of a (local) society and according to ethical and aesthetic values. As needs and values change, views of landscaping change accordingly. Landscape is dynamic and in continuous transition, not only by natural processes, but also by changing economical needs and cultural values.

Holism is an abstract concept and therefore difficult to handle and apply. A useful additional concept that allows its easier practical application is the concept of a holon, introduced by Naveh and Lieberman (1994),and which is closely related to the ecodevice concept (Van Wirdum, 1981). Holons are the building blocks of the Total Human Ecosystem (Naveh and Lieberman, 1994) and holism also includes a hierarchical scale context in landscape study. Hierarchical structuring of landscapes is a classic method in land evaluation and landscape classification (Zonneveld, 1995; Antrop, 1997). To reduce the extreme complexity of landscapes, a structure is composed of more comprehensive land units at different scales. 
An important initial task in all landscape studies is the definition of the scale at which the study will be done. This task is usually achieved indirectly by the definition of the study area, the scope of the study and the resolution of mapping. Therefore, many systems of land classification link the definition of hierarchical land units to the mapping scale (Christian and Stewart, 1964; Webster and Beckett, 1970; Howard and Mitchell, 1980; Zonneveld, 1995).

Human perception is holistic (McConnell, 1989; Naveh and Lieberman, 1994; Antrop, 1996) and psychological Gestalt-theory describes some laws that explain how we tackle complex patterns. Some laws are very indicative as to how we perceive and react to landscape patterns as well. Fig. 1 illustrates some of these rules. The laws of proximity and similarity of shape (Fig. 1a) show how we group singular elements and create new non-material structures, such as the line suggested by the row of circles. Fig. 1b illustrates the law of vertical dominance; both lines have the same length, but we perceive the vertical one as being longer. Only vertical objects in the landscape keep a constant perspective when viewed from different perspectives.

In the landscape, most vertical elements are used as landmarks, especially when isolated. Fig. 1c illustrates the law of the simple shape. We try to reduce the complexity of the pattern we see, by transforming irregular into geometric shapes. Finally, Fig. 1d shows that the whole is always more than the sum of its components. The capability of human perception to recognize and interpret complex spatial patterns demonstrates many of these Gestalt-laws simultaneously. Shapes are simplified and grouped according to similarity and proximity, and wholes are defined. This capability forms the basis of image interpretation, as applied in aerial photo interpretation. The introduction of aerial photography revolutionised our perception of landscapes (Lillesand and Kiefer, 1994) and stimulated the holistic approach to landscape research. In fact, Carl Troll called ``aerial photo-interpretation as a high degree of landscape ecology''. Representation of numerical variables as a map in a GIS often create new types of `aerial images', which can be studied both as aerial photographs or satellite images. Can the holistic approach be useful in the interpretation of map images of landscape indices?

