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Summary 
 
Land cover and land use are two ways of observing Earth’s surface, answering two 
basic questions: What is this (land cover)? What is it for (land use)? Before being able 
to answer these questions, it is, however, important to clarify the problem of what 
objects are to be observed and/or what are the observation units to be considered. Issues 
such as the complex problem of mixed objects and mapping or statistical approaches 
therefore need to be dealt with. Land cover, as the observed physical cover, and land 
use, as the function it serves, are in most cases interrelated. However, a clear separation 
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of the two approaches is to be recommended for the richness of information it brings. 
 
Classification systems of land cover and land use should be built following some rules. 
First, they should be able to classify all possible objects and arrange these objects in 
nested categories. Second, they should provide a system for naming and describing the 
groups of objects. Third, they should allow the decision of membership of one object 
into the classification. General constraints for building land-cover/land-use 
classification systems are linked with general constraints of nonoverlapping and 
completeness, textual rules, and specific constraints linked with time of observation and 
data collection. 
 
Among the existing approaches, hierarchical systems such as the top-down tree are the 
most common approach while nonhierarchical approaches through classifiers are 
becoming more common. 
 
1. Introduction 
 
Any given portion of Earth’s surface can be observed and described in various ways, 
which differ but may interact according to the distance separating the observer from the 
observed portion of Earth’s surface; the instruments of observation (human eye, aerial 
photography, satellite sensors); the way the observation is stored into an information 
system (lists, nomenclatures, attributes); the observation units chosen (catchment areas, 
parcels, raster cells, specific objects), and the period of observation. 
 
When observing a portion of Earth’s surface, many basic questions may arise: what is 
this, what is it for, why is it like this, was it like this before, will it stay like this in the 
future? The two first questions (what is this, what is this for) are of interest to us since 
they are corresponding to two ways for observing Earth: land cover and land use. We 
are looking at the material the objects are made of and the function they serve. 
Distinguishing the concepts of land cover and land use is not a complex task. However, 
in building information systems we need to address basic issues such as the physical 
support of the observation (land), the necessary delineation of the considered portions to 
be taken into account observed (objects and observation units), the type of classification 
system to construct. 
 
2. Conceptual Prerequisites 
 
2.1. What is Land? 
 
Land is a term widely used throughout the world but definitions are not frequently 
given. Our objective is just to fix the appropriate limits when approaching land cover 
and land use, to describe the physical “foundations;” the reference areas to be taken into 
account for land cover and land use. 
 
As a first rule, consider the objects above Earth’s surface. This approach is easily 
understandable for land cover. For land use, the situation is definitely more 
complicated. From a pragmatic point of view, and considering the importance and the 
significance in terms of economic value of multiple-use aspects for “urban” areas, the 
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understanding of land should embrace uses above and below the ground level. Particular 
problems may be found with mine deposits, subways beneath urban areas, water 
resources, and mushroom beds. For example, what should be considered in cases of 
areas used for oil extraction? Is it the whole field of extraction, and, to a certain extent, 
the whole oil concession, or is it limited to the oil well itself? In order to restrict the 
potential problems, it is proposed to handle with reasonable cases, allowing “urban” 
uses above and below the ground level (case of buildings with shops at ground level, 
flats and offices above, car parks below) and restricting the typical problem of 
extraction activities of natural resources (mining, oil extraction, and water resources) to 
physical impact at ground level (oil well, entrance of mushroom beds, etc.). This 
principle may be generalized for any kind of uses. 
 
Another issue is the inclusion of water areas into a concept of land. Given the context of 
global information systems of land cover and land use and the difficulty of establishing 
clear thresholds between land and water (particularly for wetlands), it is recommended 
to extend the concept of land to inland water areas. Figure 1 illustrates this principle. In 
(1), the area of the oil well on Earth’s surface is taken into account. The area of oil 
reserves is not taken into account. In (2), the whole building is taken into account, in 
order to allow estimates of various uses. In (3), the river is included into the land 
concept. In (4), the subway below the ground level is not taken into account since it has 
no direct impact at ground level. 
 

 
 

Figure 1. The “land” of land cover and land use 
 
2.2. Which Objects? 
 
If the question of units or objects is self-evident for many scientific fields, this is not at 
all the case for land. The meaning of object is a complex problem since the categorical 
classification of a part of Earth’s surface presupposes that the area is clearly defined 
with physical and visible limits. Objects are easily identifiable if plots of farmland or 
built-up areas are observed. However, these boundaries become blurred in seminatural 
or natural environments and delimitation problems are compounded in transitional 
zones. For example, in the Mediterranean environment, there are indistinct transitions of 
the biophysical continuum between forests, scrub, and dry grassland. One of the typical 
problems encountered when land is observed is the problem of mixed objects. Three 
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types of mixtures exist on land. 
 
The first typical case is termed “by juxtaposition” where many objects may be observed 
simultaneously. This is the case of associated crops on the same parcels. In Figure 2, 
lines of nut trees are juxtaposed with stripes of wheat. The ways these mixed areas are 
observed are of course highly dependent on the method of observation and the 
“distance” with observation. This has impacts on the work of classification, resulting for 
example in the presence of mixed classes into information systems. In general, a 
partition into basic objects is recommended or, when not appropriate, the application of 
a pro-rata rule. In the case presented into Figure 2, a pro-rata rule of 50% for each of the 
observed land cover would be appropriate. 
 
The second case is the possibility of having mixed objects by “superposition.” This is 
the case of the superposition of various land uses in a building or the typical problem of 
crops under cover. In that case, the distance of observation has no impact but decisions 
are to be made. Superposition is illustrated in Figure 3 with a particular case where 
agricultural use on top of residential use may be found. In general, pro-rata or 
dominance rules are applied for superposed objects. 
 

 
 

Figure 2. Juxtaposed objects: nuts trees and wheat in France 
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Figure 3. Superposed objects: agriculture on top of housing in China 
 

The third possibility is the case of mixtures in time: the frequent case of succession of 
crops, for example. In that case, some rules in terms of date of observation or rules 
concerning the main commercial value of crops may be applied. Fallow land (Figure 4) 
is a typical issue in the observation of arable land observation. 
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Figure 4. Variation of covers in time: fallow land 
 
In general, applying the pro-rata rule (or, to a certain extent, the dominance rule) has 
considerable advantages. From a statistical point of view it is important to be able, for 
example, to count all areas covered by meadows and pastures including areas where 
meadows may be found under tree cover. From a cartographic point of view, this rule 
has the advantage of limiting the number of classes in the key map. From a thematic 
point of view, it is important to be able to describe areas where agriculture and forest 
may be found on the same area. 
 
However, this has some consequences in terms of survey costs and data handling. 
Conversely, the inclusion of mixed classes has mainly disadvantages. From a statistical 
point of view, it is difficult to count all areas with a specific cover since this specific 
cover may be found under different classes. From a cartographic point of view there is a 
multiplicity of mixed themes to be mapped with arbitrary decisions to be taken on 
threshold conditions. It is clear that all these aspects concerning land objects should be 
clearly investigated before establishing an information system on land cover and land 
use. 
 
- 
- 
- 
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