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The future climate will depend on global warming caused by past and future 
anthropogenic emissions and natural climate variability [1]. Climate variability can affect 
extreme dry rainfall and drought which resulting environmental, economic and social 
impacts in the affected areas. The El Nino event followed by a decrease in rainfall can also 
lead to longer dry seasons and drought [2-4]. In the tropics, such as Indonesia, El Nino 
causes climate variability and affects seasonal shifts due to decreased rainfall [3, 5].  

Drought is characterized by below normal rainfall for several months to years [6]. 
Drought is projected by many studies as one of the most devastating natural disasters and is 
becoming more severe and widespread due to climate change and variability [7]. Drought is 
a consequence of a natural reduction in the amount of rainfall over a long period of time, 
usually one season or longer, although other climatic factors (such as high temperatures, 
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