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Background

Decline in agricultural production due to the growing population, change in climate and soil degradation has become a major concern in the
Sudan Savannah of West Africa as it threatens food security that reportedly will trigger a change in food habits as well as demanding even more
food (Figure 1). To counteract the problem of soil degradation, alternative management practices can be adopted that have the potential to
prevent and/or reduce the severity of soil degradation as well as to improve the production system in a sustainable manner. The on-going study
uses two approaches to evaluate the effect of soil and crop management options on soil degradation; (1) experimental evaluation (short-term
effects), (2) model-based evaluation applying a multi-model ensemble.

Study Aim

The overarching aim of the study is to analyses management options to improve crop productivity and sustain soil quality which will be reached
by quantifying the long-term effects of tillage and residue management on soil quality, crop nutrient uptake, and crop vyield.
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Objective 1 Objective 2 Objective 3

* To develop a model * To conduct ensemble

* To conduct field trials and subroutine within the modeling to accept
assess the short-term SIMPLACE simulated results with
effects * Calibration and Validation reduced uncertainties.
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Figure 1: Problem Statement
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* Evaluate model performance
* Accuracy of simulated results
* Model uncertainty

» Improved knowledge on the long-term interactive effects of contour ridge tillage

» Availability of required data in accordance with different models
» Complexity of soil processes
» Importance of gravel content for water fluxes and P sorption

and crop residue management under different soil types
» Effect of tillage and fertility management on crops and its interaction with soils
and changing climate in the Sudan Savanna of West Africa

» Robust estimations of climate change impacts with reduced uncertainty due to

multi-model ensemble approach
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