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4 Assessing the Sensitivity of Crop Yields to Agricultural 
Drought: A Comparison Between Dam and Community-Based 
Water Systems in Indonesia 

Amalia Nafisah Rahmani IRAWAN and Daisuke KOMORI 
Tohoku University  

Climate change is intensifying agricultural drought risks, 
particularly in rice-dependent countries such as Indonesia. This 
study presents a high-resolution (1-km) assessment of drought 
impacts on paddy yields across Indonesia from 2001 to 2021, with 
a specific focus on how irrigation systems mediate drought 
sensitivity. Drought hazard was quantified using the Standardized 
Precipitation Evapotranspiration Index (SPEI-3) derived from 
ERA5-Land data, while agricultural risk was represented by yield 
anomalies from a newly developed dry-season crop yield dataset 
based on MODIS vegetation indices and net primary productivity. 

The analysis distinguishes between dam-irrigated systems and 
community-based water sources, such as rivers and wells. Results 
show that community-based systems experience higher average 
yield losses (16.2-25.7%) than dam-irrigated areas (13.3-20.3%). 
However, yield sensitivity to increasing drought severity is 
stronger in dam-irrigated regions, whereas community-based 
systems exhibit weaker correlations between drought intensity and 
yield loss. This suggests greater resilience in community-managed 
systems, potentially driven by flexible water sourcing and local 
adaptation strategies. These findings highlight a trade-off between 
yield stability and drought sensitivity, underscoring the 
importance of irrigation structure in shaping agricultural resilience 
under climate change. 
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