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Abstract

Background and aim: Malawi's agricultural economy relies on the yearly rains to support crop
growth and national food availability. Climate change threatens food security, and risks
undermining development initiatives for agriculture and population health. The study aim was
to identify and quantify key relationships between climate, crop production and food security
indicators, and identify areas for future data collection and research. Methods: Based on a
conceptual model of the relationships between climate change, crop yields, food security and
other contextual determinants (socioeconomic, demographic variables) we informed a set of
multiple linear and logistic regression models for a number of system compartments. Models
examined intra- and inter-district variability and quantified the impacts of various predictors
upon metrics of crop yields, and food security across 32 districts in Malawi. Crop yields were
examined using total mass produced, whilst food security was explored using proxies for both
food availability and utility: self-reported hunger, number of meals consumed and childhood
anthropometric measurements. Results: Climate-related variables of maximum monthly
rainfall, soil moisture and Palmer Drought Severity Index (PDSI) showed only a modest impact
upon crop production and almost no association with indicators of food security, in any
district. Relationships with both crop production and food security were strongest for
sociodemographic predictors including gender and migration status of the household head,

household wealth and farm size. Being female or being a migrant demonstrated a strong
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negative relationship with both crop production and food insecurity. Conclusions: The igpacts

of climate upon Malawian smallholder farmers are complex. Quantifying the relationships are

also dependent upon the metric of choice used to describe food security. Data paucity is a key
limitation and better data is required to improve understanding and granularity of the impacts
of climate change. Key words: climate change, crop yields, Malawi, regression modelling, food

security, child anthropometrics
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