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Studying the Sensitivity of Crops to Climate Variability and Change to Facilitate Crop Yield Predictions in Ethiopia
[bookmark: _Toc195772314]ABSTRACT

[bookmark: OLE_LINK7][bookmark: OLE_LINK8]Food insecurity and climate change are two grand challenges in the 21st century. The increasing population sets a growing demand for food production, while a warming climate caused by anthropogenic greenhouse gas emission poses a threat to current agricultural system. The situation is particularly challenging for developing countries such as Ethiopia that is struggling to achieve agricultural self-sufficiency. As one of the world’s most food-insecure country, Ethiopia’s food crisis is primarily attributed to climate shocks, making it especially important to understand, predict, and mitigate the adverse impacts of weather and climate on crop production. The objective of this dissertation research is to advance our understanding on crop sensitivity to climate variability and change to facilitate crop yield predictions in Ethiopia. To achieve this objective, I first calibrated and validated a process-based crop model (Decision Support System for Agrotechnology Transfer, DSSAT) for five cereal crops – barley, maize, millet, sorghum, and wheat ﻿at both the site and agroecological-zone scales; using the calibrated model, I then ﻿investigated the impact of past climate variability and trend on crop yield, quantified the effect of planting time soil wetting on crop yield as a strategy to mitigate crop loss, developed an analog model for seasonal crop yield forecast, and assessed  long-term crop yield changes using DSSAT driven with downscaled climate projections. ﻿Results indicate that in present-day climate crop yield is limited by temperature in some regions and by water availability in others; warming has already caused a decrease of crop production in Ethiopia. In many regions of the Ethiopia during years of limited precipitation, wetting the soil at planting could prevent crop failure and improve crop yield to a level at or even above that of an average precipitation year. The analog model I developed using precipitation and soil moisture as indexes is easy to implement (especially suitable for rural communities) and shows good performance when compared against ground observations. Results from DSSAT forced with an ensemble of downscaled and bias-corrected climate projections suggest that crop yield in the currently most productive regions of Ethiopia is to experience dramatic decrease in the middle and late century. Findings from this research help advance our understanding in regional climate-agriculture feedback and incentivize adoption by local extension agents and regional agricultural agencies to better inform policymakers and farmers’ decision making to strengthen the agricultural resilience to climate variability and change.

