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% The concept of the agrarian system, emerged in the 1970s, by the French school of agrarian studies

[ Agrarian S)’stcm]

‘The working hypothesis is that there are
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farms, as well as between farms and their
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% The geographical fields (environment, land tenure, agricultural policies...) influence agricultural activity,
which in turn produces observable forms in the landscape (Deffontaines and Thinon, 2001; Jouve, 2006).



The Radiometric Landscapes

% Radiometric landscapes (Lemettais et al, 2024) : A way to simplify
landscape (that can be perceived by the eye) into spatial units based on
Remote Sensing-based Essential Landscape Variables (RS-ELVs) and
physiognomic landscape modeling.
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Landscape units
(Braga 2020)

Table 1. Correspondence between the landscape descriptors (see text), the Remote Sensing-Essential Landscape Variables (RS-
ELVs), and the landscape variables; the RS-ELVs used in this study are highlighted in bold.

Landscape Information Remote Sensing-Essential Landscape

descriptors type Variables (RS-ELVs) Landscape traits, structure and functions

Point, Line/Polygon  Spatial Mathematical morphology indices Shape and size of the landscape elements, distance between
the elements, etc.

Surface Three- Altitude, Slope, Aspect Landform, exposure, etc.

dimensional

Color Spectral Spectral bands, Spectral indices Land cover, biomass, vegetation conditions, soil type, etc.

Texture Textural Textural indices Landscape structure and composition, landform, hydrographic
network, etc.

Temporal Temporal indices, Principal Components  Phenology, climate, cropping calendar and practices, etc.

Lemettais et al., 2024 (https://doi.org/10.1080/10095020.2024.2314558)
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Ecological system Social system
Climate, land, soil and water & Rgral poverty, livelihood,
resources, topography... migration, land tenure,
infrastructure...
Agrarian Radiometric
D LR e E EEP PR >
systems landscapes

Village, region, nation

o At which scale the hypothesis is verified (village, agroecological zone, nation ..)?

o Isthere an agrarian systems typology (intensification, diversification, poverty, productivity,
trajectory, sustainability..) that is particularly connected to the radiometric landscape ?



The approach

OBSERVATOIRE PILOTE DES PAYSAGES ET
DES DYNAMIQUES AGRICOLES DU BENIN

Ecological system
Climate, land, soil and water
resources, topography...

Social system

Rural poverty, livelihood,
migration, land tenure,
infrastructure...
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Technico and Agrarian

socio ground systems
surveys

Village, region, nation

'

Radiometric
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MODIS satellite

images time
series

Study case : North and Center Benin



(%) HUBSYDYA

OBSERVATOIRE PILOTE DES PAYSAGES ET
DES DYNAMIQUES AGRICOLES DU BENIN

The study area

«» North and Center Benin
5 departments (98 000 km?)

' T OBSYDYA Project site
Land Use

Bande 1 (Gray)
2 Cropland
j/ === Tree Crops
= Natural Woody Vegetation
mm Natural Deciduous Vegetation
== Bare Soil / Built-up Surfaces
= \Water

OBSYDYA Land cover map
Based on 2023 Sentinel-2 time series
(Gaetano R., Bikki B., Madec S.) Photo credit : Cyril Cornu (november 2024)
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% OBIA-based approach on ELVs (Essential Landscape Variables)
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% PCA color-composite : MODIS NDVI image time series (2016-2018)

OBSYDYA land cover map

—PC1l cropland
I tree crops
—PC2 . natural woody vegetation
I natural decideous vegetation
—PC3 B buitt-up
. water
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% OBIA-based approach on ELVs (Essential Landscape Variables)
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* , ¢ 1 .
+ Data collected from 203 villages": Households * Variables:
socio-economic variables (e.g., household Variable Type | Variables
com pOSitiO N, as sets) and ag ricultural P ractices % of households using animal traction and tractor
. . . Factors of % of households using chemical and organic fertilizer, pesticide
(e'g" Crop ty peS, meChanlzatlon) -> VI uage production (09) Index of importance of family, salaried labour Force

aggregation Etc.
ggreg % of irrigated field area
% of households producing cotton
Cropping system | % of households producing cereals, roots and tubers,

(23) pulses/oilseeds, market gardening crops

% of households with plantations

< Approach: e .
% of households raising cattle, small ruminants, poultry, pigs
Breeding system (07) | % of households engaged in fishing

Etc.
Multivariate
analysis
coefficient of correlation K Discriminant In.ltlal varia.tion corre!a-tion fl.n al
variation coefficient means Iscriminan variables coefficient coefficient variable
Classification analysis
analysis analysis 38 -7 -5 26

* Caractérisation et évaluation des milieux homogenes des zones agroécologiques du Bénin (INRAB, 2017)



The agrarian system typology iz

% Choice of the optimal number of clusters:
% R nbclust package (multiple Validation Indices:
Includes 26 indices like the Gap statistic, @ -
silhouette width, and many others). 7 7

Number of Criteria

1

2 3 4 P4 9 10

Number of Clusters

11



The agrarian system typology

4 types




Agrarian systems types
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LOTE DES PAYSAGES ET
AGRICOLES DU BENIN

X Radiometric landscapes
4 types x 9 landscapes
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No cropland

# 3: Sustainable irrigated
rice-market gardening

# 4: Intensive

. . mechanized diversified
# 1: Semi-mechanized

diversified

# 2: Lightly mechanized
plantation-dominated

Mixed Types 1 & 4
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Agrarian systems types
X Radiometric Iandscapes
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% Conclusions so far:
= |n North and Center Benin, we identified 4 types of agrarian systems (described in terms of
intensification), and 9 radiometric landscape units;
= Attheregional scale, there is a fair correspondence between the agrarian system types and the
landscape units.

“ Need to go further in the analysis by :
= |dentification of other agrarian system types (focused on productivity, sustainability..);
= Analysis of correspondance between agrarian systems and RS-ELV at the village scale;
»  Adding environmental (climate, soil, topography) and socio-economic variable to see if the
agrarian system typology is better explained and forecasted.

% A small step forward in the study of socio-ecological systems



