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Crop impact ≝ Natural state – Crop-specific state
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Carbon and biodiversity recovery on abandoned cropland



Optimising global cropland distribution

σ𝑖σ𝑥
𝐻𝑖 𝑥 ∙ 𝐶𝑖 𝑥 → min or     σ𝑖σ𝑥

𝐻𝑖 𝑥 ∙ 𝐵𝑖 𝑥 → min

Carbon/biodiversity impact of crop i in grid cell x

σ𝑖
𝐻𝑖(𝑥) ≤ 𝑉(𝑥) for each grid cell 𝑥

Area available in grid cell x

σ𝑥
𝐻𝑖 𝑥 ∙ 𝑌𝑖 𝑥 = ത𝑃𝑖 for each crop 𝑖

Optimal harvested area of crop i in grid cell x

Yield of crop i in grid cell x Total production of crop i

Total production of each crop remains unchanged

New cropland does not exceed available area

Minimise total impact



Optimal global cropland distribution



Optimal global cropland distribution – future climate



Optimal global cropland distribution – national relocation



Partial relocation



Partial relocation – less intensive management



Policy aspects
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