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Crop models for a climate- and nutrition-resilient future

Jessica Fanzo, PhD, Johns Hopkins University

Cropping system models are increasingly critical for addressing the intersecting challenges of
climate change, food security, and nutrition. As climate variability intensifies, these models must
evolve to anticipate not only crop yields but also the nutritional quality of food produced under
changing environmental conditions. Recent advances highlight the importance of integrating
climate—-crop nutrient modeling to project how climate impacts may alter the availability of
essential micronutrients and macronutrients, with profound implications for global nutrition and
health outcomes. The need for nutrient-dense, climate-resilient food baskets is underscored by the
growing recognition that food security is not just about calories, but also about the diversity and
quality of nutrients accessible to all populations. These models must go beyond yields, accurately
forecasting disruptions to micronutrient availability and the resilience of nutrient-dense food
baskets that underpin human health. However, current models face significant challenges,
including data gaps and integration of climate, agronomic, and nutrition data, the complexity of
nutrient-climate interactions, and the need for interdisciplinary collaboration across agronomy,
nutrition, and climate science. Addressing these challenges requires innovative approaches that
combine high-resolution climate projections, crop physiology, and nutritional science to inform
policy and practice that support sustainable, equitable food systems capable of withstanding
shocks and promoting dietary diversity for populations most vulnerable to food insecurity. This talk
will explore the evolving demands on cropping system models, emphasizing their role in supporting
sustainable, equitable, nutritious and resilient food systems in the face of global change.



