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Linking home-based cooling interventions with malaria burden reduction, sensor-based individual monitoring, harvest and nutrition for resilience to global warming among subsistence farmers in rural western Kenya


	
Introduction: Climate change is projected to affect dramatically, among others, agriculture, food security and human labor capacity. This will pose enormous constraints for subsistence farming, the main source of income in Sub-Saharan Africa. Extreme heat exposure while performing heavy physical work can have negative health outcomes, and can also lead to the loss of livelihoods, food insecurity, poorer nutritional outcomes, as well as compromised growth in children. In western Kenya, in addition, there are still quite high rates of malaria, often due to the misuse (or non-use, because of extreme indoor heat at night) of bed nets.

Objectives: This project aims at quantifying the effect of existing home-based cooling interventions developed by farmers on heat strain, labor capacity, harvest yield and food security. In addition to co-creating improvements for such existing interventions, we will add sustainable solutions to block mosquitoes’ entry into the house, to reduce malaria burden.

Methodologies: Based on the existing home-based cooling intervention, implemented by farmers (e.g., double ceiling, cross ventilation, additional openings), a randomized sample of n= 250 men and women, will be clustered in one of the above-mentioned categories, or as a control group. Intervention homes will be also equipped with screen mesh to block mosquito entry. Participants will be provided with wearables to record heart rate, physical activity and sleep quality, in combination with individual GPS trackers, for daily working pattern. Outdoor data will be retrieved from the nearest weather station, while indoor data by hygro-thermometers. Harvest yield quantities will be estimated through a spatially explicit, remote sensing-based crop yield model. This model is based on a novel two-year in-situ data set of yield measurements and uses freely available satellite data from Sentinel-2 with a spatial resolution of 10m as well as Climate Hazards Group InfraRed Precipitation with Station rainfall data. We aggregate rainfall data weekly and compute monthly vegetation index composites from the Sentinel-2 data as input data sets for the model. The LASSO regression model produces yield predictions at the field level, providing yield information on a household level. Afterwards, we will conduct co-creation workshops with the community, stakeholder, architects, engineers and doctors/physiologists, to improve existing cooling interventions (bottom-to-top approach) and jointly develop the most effective, widely accepted, easy-to-implement intervention.
Findings and Perspectives: we add critical knowledge on how improving thermal comfort influences farmers’ labor capacity and harvest yield, while reducing malaria burden, in a region severely affected by climate change.

Significance of the work for policy and practice 
We will offer to policymakers a valuable and ready-to-implement solution to foster climate resilience and adaptation at the community level in LMIC, where adaptation strategies are limited, by studying and proving the positive impact of sustainable and culturally acceptable infrastructural interventions to reduce malaria burden, while improving indoor thermal comfort and physical performance for farming labour. 






