 
	Paper
Developing Drought Intensity Duration Frequency Curves for Early Warning and Action in Ethiopia’s Pastoral Region

	
Introduction
Water and pasture availability in Ethiopian pastoral regions, particularly in the Borana zone, has been significantly impacted by drought. Despite the urgent need for drought Early Warning Systems, Ethiopia's pastoral areas have limited capacities to monitor the dynamics in the intensity-duration-frequency of droughts. Moreover, the drought risk has been increasing because of climate change. Thus, this study developed the drought Intensity-Duration-Frequency curves by accounting climate model uncertainty and spatial variability. The standardized precipitation evaporation index was used to assess the climate change impacts on meteorological, agricultural, and hydrological droughts. 

Objectives
The objective of this talk is to showcase the strategies on the development of drought intensity-duration-frequency curve by accounting the climate models uncertainty and spatial data variability. We anticipate that these strategies will improve pastoral resilience to climate shocks by increasing stakeholders’ capacity to plan for and respond to drought emergencies.

Methodology
This study assessed the climate change impacts on meteorological, agricultural and hydrological droughts in the Borana zone, focusing on the intensity, duration, frequency, and spatial extent of extreme events. The study assessed the projected variations in drought frequency across different durations utilizing the standardized precipitation evapotranspiration index (SPEI) with drought intensity less than - 1. Drought intensity is quantified using the SPEI considering on values less than or equal to -1. Drought duration is assessed using monthly precipitation and potential evapotranspiration data over periods ranging from 1 to 24 months for capturing short-term (meteorological to agricultural droughts) to long-term (hydrological to socio-economic droughts) droughts. Drought frequency is evaluated over a 25-year period, examining both historical data (1990–2014) and future projections (2025–2099) to determine how often droughts may occur under different climate scenarios. Finally, drought intensity-duration-frequency curves are constructed using multi-model ensemble averages and outputs from five global climate models under two emission scenarios (SSP2-4.5 and SSP5-8.5).

Findings
The analysis of baseline (1990–2014) and future (2025–2049, 2050–2074, and 2075–2099) periods indicated that climate change substantially exacerbates drought conditions in the meteorological, agricultural and hydrological sectors. The findings underscore the critical need for timely interventions to mitigate the vulnerabilities associated with drought, particularly in areas like Borana that depend heavily on water resources availability. 

Significance of the work for policy and practice 
The significance of addressing the drought intensity-duration-frequency dynamics in Ethiopia's pastoral regions extends beyond immediate relief efforts. As droughts become more severe, the existing water infrastructure, comprising surface waterpoints and water holes, will likely be inadequate to meet the demands for livestock and domestic use. Without the establishment of additional water sources, pastoral communities will face significant challenges in sustaining their livelihoods amid climate induced water scarcity. Timely planning in this regard is critical for managing the anticipated increases in drought frequency and intensity. By implementing informed policies and practices, stakeholders can enhance resource management, support livelihoods, promote resilience, and prevent conflicts. These measures are essential for creating sustainable futures for pastoral communities in the face of climate change. 
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