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Study description

Research sample

Sampling strategy

Data collection
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Reproducibility

- The source code of the crop calendar model; the source code of the LPJmL model ; the scripts for data analysis; the LPJmL model raw outputs; and the results of
the GGCMI crop model evaluation tools are made publicly available on Zenodo (DOI: 10.5281/zenodo.7038163).

- Climate reanalysis data (WFDEI) and model projection of the four GCMs (HadGEM2-ES, GFDL-ESM2M, IPSL-CM5A-LR, MIROC5) are available at https://
www.isimip.org/.

- All other input data necessary to run the LPJmL model can be provided upon request to the corresponding author.
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We present a crop-model based quantitative study of the effect of farmers adaptive management under climate change on crop
growing periods and productivity. We conduct a scenario-based simulation experiment including three levels of adaptation, four
General Circulation Models, two CO2 levels, five different crop types and two irrigation levels. For each scenario, we conduct gridded
simulations covering the current extent of the global cropland area.

- Five crops (maize, rice, sorghum, soybean and wheat)

- Four climate scenarios from the Coupled Model Intercomparison Project (CMIP) phase 5

- We have investigated adaptation of the top five staple crops that are globally relevant in terms of cultivated area and global
production and therefore of importance for food security and land-use change implications across all continents.

- We have run simulations under four climate scenarios from the Coupled Model Intercomparison Project (CMIP) phase 5 as selected
by the ISIMIP project, which are high-standard bias-adjusted products, widely used in the climate impact assessment community.

SM performed the model simulations and collected the outputs of the crop-calendar model (average sowing dates, maturity dates,
thermal unit requirements) and of the LPJmL model (annual maturity dates and yields).

Our analysis is conducted at the global scale covering the entire current cropland of the considered crops (maize, rice, sorghum,
soybean, wheat). All input and outputs datasets are gridded at 0.5 degrees spatial resolution. Our analysis focus on two climatic
periods, historical (1986-2005) and end-of-century (2080-2099) climate, for which annual outputs of maturity dates and yields
produced.

No data were excluded from the analysis.

To allow full reproducibility, all simulations, data analysis and result visualization are script-based, complemented by configuration
files and detailed "readme" files.




