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In Morocco, olive groves are a predominant feature of many agricultural landscapes, resulting from both a long
agricultural history and more recent national programs such as the Green Morocco Plan (Plan Maroc Vert).
Within this context, the ClimOliveMed and Future for Olive projects aimed to test a deliberative approach
involving scientists, farmers, and olive sector stakeholders to identify desirable solutions and future scenarios
for olive cultivation. From an environmental perspective, the project pursued two main objectives: (i) to identify
the different types of olive groves, and (ii) to assess whether environmental factors — such as topography —
influence their spatial distribution. Using very high-resolution Pléiades satellite imagery (2023), we developed a
methodology combining supervised classification with spatial analysis based on geometric features, in order to
map the different types of olive groves and examine the correlation between topography and the distribution of
olive cultivation. For this study, we focused on the site of Bni Quolla (covering an area of 192 km²) as a pilot site
to validate the method prior to its application at the scale of the Ouezzane province.

• Very high-resolution satellite imagery is effective for mapping different types of 
olive groves

• The method requires improvement to reduce misclassification and under-
detection, particularly of small or young trees

• Integrating texture indices could be a promising approach to improve the method
• The methodology will be extended to the entire province
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Data & Method

Introduction

1) Classification of Pléiades images using SVM algorithm to produce a 5-class land-cover
map (tree, other vegetation, bare soil, built area and open water)

2) Extraction of the « tree class » after validation of the classification

3) Spatial and geometric rules (distance between trees, polygon size, Thiessen polygons…)
are applied to distinguish 3 types of olive groves:

- (a) forests and shrublands, FS (wooded and shrubby areas with continuous tree
canopy cover, typically forest or matorral habitats characterized by the presence of
wild olive trees (Olea europaea var. sylvestris))
- (b) linear groves, LG (wooded areas where tree canopies are distinct and aligned in
rows or follow the topography, usually more or less recent olive plantations)
- (c) non-linear groves, NLG (wooded areas with distinct trees but without a geometric
pattern, usually more ancient olive groves)

4) Analysis of the spatial distribution of olive groves in relation to slope gradients derived
from SRTM data
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Results
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• Influence of slope gradient on the
spatial distribution of olive-grove
formation

- FS in steep slope 

- LG and NLG in moderate slope

- Non-wooded areas in gentle 
slope

• Total area of olive-grove formation
detected

- FS: 30.6 km²

- LG: 25.35 km²

- NLG: 10.9 km²

• Validation (40 plots for each class)

- FS: 82,5% (33 out of 40)

- LG: 85% (34 out of 40)

- NLG: 75% (30 out of 40)
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