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Thesis structure.

Location of the study area in southern France.

Trends in forest area and population in France since 1000 AD (Mather et al., 1999).
Trends in forest area and rural population in France since 1840 AD (Mather et al.,
1999).

Hierarchical land cover classification scheme based on Tomaselli (1981).

Change classes used for visual interpretation. % Cover expressed as the % of the
total study area.

Change class cross tabulations for the continuous variables. The key of the change
classes is given in figure 4.2.

Cross tabulations between the change class and lithology maps.

Percentages of the five most important soil classes of abandoned lands as a function
of the time since abandonment.

Important soil classes per land cover change class and the most important
vegetation classes per soil type for change class 1: recently abandoned fields. % Refers
to the % cover in the study area.

Important soil classes per land cover change class and the most important
vegetation classes per soil type for the areas with observed change and that are
abandoned before the 1940’ (change class 2 to 6). % refers to the % cover in the
study area.

Important soil classes for (change class 9) and the most important vegetation classes
per soil type for the unchanged natural areas, interpreted as the climax stage of the
vegetation. % Refers to the % cover in the study area.

Transition paths per Time Since Abandonment (T'SA) class for the recent
abandoned fields (change class 1). % Refers to the % cover in the study area.
Hierarchical land cover classification scheme, modified from Tomaselli (1981).
Simulated 3 x 3 kernels of different natural vegetation types with corresponding
adjacency event matrix. Only the upper triangular is considered because Mij = Mji.
(Barnsley and Barr, 1996).

Hierarchical land cover classification scheme used for field survey and for image
analysis based on Tomaselli (1981). Classes used in the 12-class SPARK classification
are shown in bold.

Maximum likelihood overall accuracy values for 7, 10, 12 and 15 classes.

Hierarchical land cover classification scheme, modified from Tomaselli (1981).
Hierarchical land cover classification scheme, modified from Tomaselli (1981).
HyMap image (R,G,B = band 29, band 15, band 9).

ASTER image (R,G,B = band 3, band 2, band 1).

Landsat 7 ETM+ image (R,G,B = band 4, band 3, band 2).
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Aerial photograph 1946.

Aerial photograph 1970.

Aerial photograph 2001.

Spatial distribution of change classes in the study area. Vailhan area on the left,
Mouréze area on the right.

15 Class Random Forests (RF) classification result with inclusion of ancillary data
(scenario 4, table 5.2).

DAIS7915 colour composite (R,G,B = PCA1L,PCA2,PCA3). Green corresponds to
dense vegetation, red to bare soil and agriculture.

Maximum likelihood classification result with 7 classes: the heterogeneous
vegetation in the image is classified in homogeneous clumps of trees, shrubs and
grass.

Initial NDVI-land cover map with 27 NDVI-classes.

12-Class maximum likelihood classification results.

SPARK classification results with kernel size 3 and 27 NDVI-classes.

SPARK classification results with kernel size 11 and 10 NDVI-classes.

Upper: subset of the 12-Class maximum likelihood classification results (overall
accuracy: 56.2%). Lower: the SPARK classification results with kernel size 3 and 27
NDVI-classes (overall accuracy 64.5%). The red line roughly indicates the border
between the maquis dominated vegetation types in the north and the garrigue
dominated vegetation types in the south.

Soil map of the study area and SAM rule image for dense matorral (class 2).

18 Class MLH result (a,b) and 18 class ADCM result (c,d). Numbers in the map
refer to the four sub-areas of figure A14.

18 Class MLH result (left) and 18 class ADCM result (right) in four sub-areas.
Area numbers refer to the areas indicated in figure A13.

Model results for time step 1,1946 (A, B), time step 57, 2003 (C, D), time step 100,
2046 (E, F) and classification results of the HyMap 2003 image (G, H). Numbers

in the map refer to the four sub-areas (continued on next page).

116
116

117

118

119
120

I20
I21I
I21I
122

122
123

124
125

126

127





