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Cereals are the main crop in Morocco. Its production exhibits a high inter-annual due to uncertain
rainfall and recurrent drought periods. Considering the importance of this resource to the
country's economy, it is thus important for decision makers to have reliable forecasts of the
annual cereal production in order to pre-empt importation needs. In this study, we assessed the
joint use of satellite-based drought indices, weather (precipitation and temperature) and climate
data (pseudo-oscillation indices including NAO and the leading modes of sea surface temperature
-SST- in the mid-latitude and in the tropical area) to predict cereal yields at the level of the
agricultural province using machine learning algorithms (Support Vector Machine -SVM-, Random
forest -FR- and eXtreme Gradient Boost -XGBoost-) in addition to Multiple Linear Regression (MLR).
Also, we evaluate the models for different lead times along the growing season from January
(about 5 months before harvest) to March (2 months before harvest). The results show the
combination of data from the different sources outperformed the use of a single dataset; the
highest accuracy being obtained when the three data sources were all considered in the model
development. In addition, the results show that the models can accurately predict yields in January
(5 months before harvesting) with an R² = 0.90 and RMSE about 3.4 Qt.ha-1. When comparing the
model’s performance, XGBoost represents the best one for predicting yields. Also, considering
specific models for each province separately improves the statistical metrics by approximately
10-50% depending on the province with regards to one global model applied to all the provinces.
The results of this study pointed out that machine learning is a promising tool for cereal yield
forecasting. Also, the proposed methodology can be extended to different crops and different
regions for crop yield forecasting.
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