
Introduction

From territory to continent, a method
for studying spatializable problems

The term territory is defined in social sciences and the humanities as
a portion of land that a group has appropriated. It refers to entities built
by legal, spatial, social, cultural and even emotional norms or regula-
tions in certain geographical situations. Hence a territory is not just any
space.

Under this definition, the study of territories is extremely wide in
scope. It includes all of the methods and techniques that make it possi-
ble to analyze territories, and even act upon them. The scientific basis
consists of investigating the various physical, biological, social and eco-
nomic processes that shape territories and influence their evolution.
However, this definition can encompass nearly all of the life sciences
and social sciences ; hence it needs to be better defined.

The environmental sciences are an interdisciplinary subject par
excellence. It is not a single academic domain, but brings together sev-
eral sciences on issues dealing with the environment. This means that
more than in other fields, when it comes to the environment, the scien-
tific object is not a given, but is constructed. This construct is often
determined by social and economic pressures, with society determining
the priorities and choices among the multiplicity of issues that can be
examined.

However, even from the point of view of scientific coherence, we
have noticed that choices of topics are not made arbitrarily. Whether we
consider Berrien Moore’s opening comments to the Amsterdam Sympo-
sium « Challenges of a Changing Earth » (2001), the reports of the
European Agency for the Environment or those of the American
National Research Council (2001), we end up with the same list :©
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– evolution of the global climate,
– boundary between ocean and emerged land and the evolution of

coastlines,
– continental waters and the quality of aquatic environments,
– changes in land use and the biological cover (carbon sinks),
– biodiversity,
– changes in regulation concerning natural and protected resources.

The first object of study constitutes a global problem. The thermal
equilibrium of the thermal engine that is Earth must first be understood
globally. The other problems can be examined continent by continent, or
region by region. Hence, there emerges a kind of ascending scale,
where local problems are situated inside regional problems, which are
themselves included within those concerning continental problems. It is
clear that one must distinguish between what we shall term (for sake of
shortness) northern problems (Northern America, Europe, Japan) and
southern problems (sub-Saharan Africa, Southern America, Southern
Asia and South-East Asia). Although this distinction lacks precision, it is
sufficient to state that this first report will not treat of the problems of
the South (evolution of primary forests, desertification, impact of agri-
culture on water resources, energy and other resources). The composi-
tion of the workgroup and the time at our disposal did not permit other-
wise. But the importance of these issues is such that we hope that
another report will be dedicated to them.

The evolution of territories always includes
several natural « compartments »

In the usual description of the topics treated by the Earth Sciences,
one is always defining compartments, which generally interact with each
other : the atmosphere, ocean, hydrogeosphere, cryosphere, biosphere.
The issues listed above all affect several compartments (and hence
several academic fields) simultaneously. The analysis of climate is
an example.

The analysis of multi-compartment questions means that a family of
very dissimilar and yet coupled processes must be satisfactorily consid-
ered. However, the whole is observed using a space and time scale that
is quite independent of the characteristic dimensions of each of the ele-
mentary processes. Thus, the properties of the whole are not pre-
dictable from the analysis of individual processes. These are referred to
as emerging properties. The situation corresponds to the definition of
complex problems. The study of these problems is not possible unless
one is guided by a dominating theme and a methodology that is pre-
cisely defined.
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The study of climate, a methodological model

In the last two decades, among all the issues, climate evolution has
been the focus of an unprecedented effort. All the difficulties resulting
from complexity, the interaction between compartments and between
processes have been identified, and a method of study has progres-
sively emerged. Hence, the question at the basis of this report is
simple : can the method used in studying global climate evolution
be transposed to issues that are not on a planetary scale, but sim-
ply on a continental, regional or local scale?

This question, as posed, is undoubtedly too broad. The report
focuses on the study of issues which can be analyzed using the method
stated above based on grid models. These issues are termed spatializ-
able. This term is thoroughly defined in chapter 5 (« Scales and chang-
ing of scales : problems and tools »). It seems best to summarize some
of the more fundamental definitions.

• In a spatializable problem, the various processes are described based
on quantities related to space and time : distributions, densities, fluxes.
The definition of these quantities eliminates the difference (linked to the
scale used for observation) between continuous and discreet
processes.

• For each process, characteristic temporal and spatial dimensions can
be defined.

• When defining and examining a problem, one simultaneously chooses
a temporal scale and a spatial scale. These two scales are not directly
linked to the characteristic dimensions of various individual processes,
which are moreover very different from each other.

• Spatialization is associated with the application of a spatial grid and a
method of homogenization. The mesh size can vary according to the
desired level of resolution, but the grid model, which is defined by the
methods used for the homogenization and for the selection of the
processes to be analyzed, does not vary with the size of the mesh. The
grid model characterizes the problem under study.

The three notions defined above, i.e. characteristic dimensions
(linked to the process), scale of representation (linked to problem cho-
sen), grid (linked to the homogenization, to the desired resolution of the
data and to the resources at one’s disposal), are common to all the spa-
tializable problems discussed within this report.

One might think that the notion of grid is closely, and even very
closely linked to computer modeling, or even to computer power. In fact,
this is not so. What limits the finely detailed representation of the
processes is the correlated dizzying growth both of the data needed
and of the results to be interpreted. The grid structure determines the
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data that is required and the search process, as well as the interpreta-
tion of the data resulting from simulations. The difficulty of feeding data
into the model and more importantly, the difficulty in making sense of the
mass of results obtained, becomes more significant as the grid number
increases.

The above definitions cover a large number of problems, which are
however sufficiently limited that it is immediately apparent that several
environmental issues cannot be analyzed using this approach. This is
because :

– the problems are not spatializable. They concern for instance indi-
viduals or populations, in a manner more or less independent from the
space they occupy. Therefore, when changing to a continuous scale,
the core of the information is lost. Data at the level of the molecule, the
cell or even the individual, is not discussed in this report (this omission is
again underlined in Chapter 5). However, the grid models considered
here cannot be built if research at these scales does not progress,

– or because the problems are left aside, due to their complexity, in
the representation adopted. Concerning the study of climates, a number
of processes have been omitted because they were considered too mar-
ginal and too difficult to represent (the choice of the degree of complex-
ity is what defines the boundary for improving the grid model, a bound-
ary that is by definition always open).

Issues discussed and plan of the report

The issues examined by the workgroup, quantitative ecology and
land-use, evolution of continental waters, coastal areas and the land-
ocean boundary, can be easily spatialized, although two (and often
more) scales of representation, and hence of observation and modeling,
need to be applied.

These issues share another characteristic. Like all issues dealing
with the environment, they come under the domain of observation and
not of experimentation. The observer has only very little control over the
conditions of the « experiment ». This is compensated by the fact that
the same event (or one very similar) is repeated many times, and one
must make the most of it.

Hence, one is justified in studying the different problems with the
same framework, which is based on the experience gained in the global
study of the climate. The different questions will be discussed in detail in
chapter 5, « Scales and changes of scales : problems and tools » and in
chapter 6 « Infrastructures and means of measurement ». We will give
here a brief survey :
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• What have been the limits to the efficient use of the spatialization
method in the study of climate ? Has it been possible to define ade-
quate grid models? In how many levels or scales of representation (con-
tinental, regional, local) has the problem been sub-divided?

• What have been the difficulties encountered when coupling the com-
partments ? Were the modeling and observation processes coherent
between the various compartments?

• Is the emerging organization for treating these issues sufficiently
durable? Does it meet the requirements for acquisition, archiving and
circulation of the data ? Is the training of the personnel needed for this
organization well suited ?

• The existence, for each problem, of several significant scales indi-
cates that a coupling between several levels of management, eco-
nomic interest and social structures is possible. Has this characteristic
been taken into account in the organization of research, or does it play a
perturbing role?

• Are there issues that have been forgotten or that have been insuffi-
ciently investigated by the scientific community?

Chapter 1, « The territories of ecology and the ecology of territories »,
chapter 2 « The dynamics of territories : changing land use - land
cover », chapter 3 « Continental waters » and chapter 4 « The manage-
ment of coastal areas » review current issues and their evolution, espe-
cially focusing on the questions formulated above. Chapter 5, « Scales
and changes of scales : problems and tools », chapter 6 « Infrastructures
and means of measurement » and chapter 7 « The social and economic
analysis » are attempts at clarifying and specifying the methodology.
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