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Background

How can large-scale 
agricultural investments 
(often with substantial land 
use change) contribute to 
sustained, inclusive 
economic growth?

Transforming a landscape from one 
crop-type to another can either 
enhance a region’s capacity to 
withstand unanticipated adverse 
conditions or further deplete the 
resources needed to sustain it.



Facts About Green Morocco Plan
� In Morocco, agriculture contributes to 15-20% of the GDP

� First sector provider of employment (38% nationally and 75% in rural areas)

� The Green Morocco Plan (Phase I: $10 billion from 2008-2020; Phase II: 2020-2026) 
aims at increasing growth, reducing poverty, ensuring sustainability of the agricultural 
sector and enhancing export to international markets

� Converting substantial swathes of lower-value cereal crops to higher-value, drought-
resistant perennials, mostly olives (1.2 million ha)



Problem Statement

Official statistics report that olive production and export volumes have 
increased by 65% and 540% since then, respectively, largely because 
of a 35% increase in the cultivated area. 

We want to evaluates social and environmental consequences of large-
scale agricultural investments, focused on: 
(1) the transition from cereals to perennial crops in the drought-prone 

Mediterranean country of Morocco
(2) the possibility to use remotely-sensed indicators of environmental 

stress at the basis of responsible, adaptive relief financing 
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Study Area



Overview of The Project



Preliminary Results



� Mapping tree crops is an understudied topic

� For an algorithm to be applied at national scale or beyond, a 
few fundamental questions remain to be answered



Spatial Features
Legacy olives:

� Planted along contours
� Mostly in sub-humid region
� Large crown size

Newly planted by GMP:

� Planted after 2008
� Grow slowly
� Small crown size, hardly visible 

from PlanetScope



DG vs Planet

DG Basemap (0.5m) PlanetScope (3m)



Multi-temporal Planet

Single Time CNN

� Olives are evergreen 
thus have more stable 
features over time

� Non-olives show some 
phenological changes

Multi-temporal LRCN



Next Steps
� Collecting ground truth at 20 sites from the two regions

e.g. almonds, argan, in addition to olives

� Less labels: exploring self-supervised clustering to reduce the demand for 
labels 

� Spatio-temporal information: developing more advanced CNN-LSTM model, 
possibly with attentions, to distinguish key phenological stages 

� Limited travel plan, designing survey questions



Thank you! 
Questions?



If we have unlimited access to DG…

A simple UNet classifier 
achieved an overall accuracy 
of 97% for 200 images from 
the sub-humid region in 
Morocco


