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Developing User-Centered Livestock Water and Pasture Monitoring and Early Warning Systems for Enhancing Climate Resilience in Ethiopia’s Pastoral Communities


	
The drought crisis in the pastoral regions of Ethiopia underscores the urgent need for innovative solutions that empower pastoral communities to manage their vital resources for livestock production, such as water and pasture, sustainably. The scarcity of water and pasture resources has led to severe impacts on livestock production, which are the backbone of the pastoral communities. As traditional grazing grounds dry up, pastoralists face increasing difficulties in accessing water and pasture resources, leading to heightened vulnerability and food insecurity. Thus, providing near real-time, precise, and actionable information regarding water and pasture availability becomes critical for the sustainable growth and development of these pastoral regions. 
It is essential to develop innovative water and pasture monitoring systems that can provide timely information on water and pasture availability to effectively support pastoral communities. By leveraging technologies such as remote sensing, field observations, and active community engagement, the monitoring platform can provide precise information on the spatiotemporal availability of water and pasture resources. Generally, the developed water and pasture monitoring and early warning system is co-developed to offer a suite of features designed to empower pastoral communities and decision-makers including seasonal and sub-seasonal climate forecasts, real-time updates on the status of water and pasture sources, livestock movement routings, and integration of an early warning system that allows for anticipation of climate-related shocks. 
The inclusion of an early warning system is a cornerstone as it can trigger immediate actions, such as relocating livestock to safer grazing areas or implementing water conservation practices, thereby enhancing community resilience. To ensure that the information generated by the monitoring system reaches the local communities, it is vital to present it in a user-friendly and accessible format. This includes the use of SMS-based advisories that keep users continuously informed about water and pasture conditions. Such advisories can provide guidance on alternative resources, helping pastoralists navigate challenges effectively. Moreover, access to reliable water and pasture information reduces conflicts over limited resources, supports sustainable development, and contributes to the overall food and livelihood security of millions of people in the pastoral regions of Ethiopia. 
The proposed session aims to showcase an innovative, user-centered, and gender-inclusive water and pasture monitoring digital platform, as a transformative and replicable solution for enhancing the resilience and adaptive capacity of livestock-dependent communities in the face of climate change and resource scarcity. The platform will highlight the integration of multi-source data and the development of an early warning system that supports climate adaptation and conflict management. 
The sessions will emphasize the importance of a user-centered and gender-inclusive approach and explore the potential for scaling up this transformative solution to benefit vulnerable communities globally. Overall, the objectives of this session are: (1) to showcase the development of an innovative, user-centered and gender-inclusive digital platform for monitoring and forecasting water and pasture availability in pastoral regions, (2) to explore the integration of an early warning system within the digital monitoring platform as a critical tool for climate change adaptation and conflict management, (3) to emphasize the importance of adopting a user-centered and gender-inclusive approach in the design and development of the monitoring and early warning system, and 4) to explore the potential for scaling up the user-centered monitoring and early warning system to address the challenges faced by vulnerable communities in other regions. 


	INDIVIDUAL PANELLIST CONTRIBUTION

Moderator Details
Full Name: Dr. Evan Girvetz
Organisation: Alliance of Bioversity International and International Center for Tropical Agriculture
Bio sketch: Dr. Evan Girvetz is a principal scientist and leader of the Africa climate action. He is co-Leader of the Ukama Ustawi one CGIAR regional integrated initiative for east and southern Africa. His research spans agricultural risk management, digital agriculture, climate-smart agriculture, sustainable agricultural intensification, agricultural investment, and climate finance.


Panellist 1
Full Name: Dr. Sintayehu Alemayehu
Organisation: Alliance of Bioversity International and International Center for Tropical Agriculture

Bio: Dr. Sintayehu Alemayehu is a multi-disciplined climate resilience and adaptation scientist specializing in dryland and pastoral systems, agri-food system, and climate-smart agriculture. He advances climate solutions through digital innovation, climate finance, policy engagement, and strategic partnerships to enhance food security, environmental sustainability, and resilient livelihoods in Africa.

Presentation 1: 
Enhancing Climate Resilience and Conflict Management in Ethiopia's Pastoral Regions through a User-Centered Water and Pasture Monitoring System

Panellist 1 Contribution:

Introduction
Africa is facing a severe drought crisis that is impacting the availability of pasture and water for livestock-dependent communities. Particularly, conflicts in Ethiopia's pastoral regions are often driven by water and pasture resource scarcity. Thus, provision of near real time water and pasture information is crucial for sustainable growth of the pastoral regions and conflict management. The digital early warning system, ET-Monitoring, is one of the few tools developed to monitor surface water stress and pasture availability in pastoral areas of Ethiopia. 

Objectives
This talk objectives are to: 1) showcase a water and pasture monitoring-forecasting-early warning system, 2) share insights on drought and conflict management strategies and 3) showcase water and pasture information dissemination strategies and agro-advisory services.

Methodology
The research followed a systematic method for integrating satellite data, field observations, and community engagement to develop a user-centered digital platform. This talk will present recent work expanding the water and pasture monitoring and early warning system to cover new pastoral regions in Ethiopia and the development of surface water forecasting capabilities. 

Findings
The early warning system provides timely and accurate information on water and forage availability to livestock producers and has proven effective in enhancing climate resilience and managing resource-induced conflicts. Additionally, the system offers several features such as waterpoint status, pastoral movement route planning to avoid resource conflicts, and an alert system. The system disseminates waterpoint status with Good, Watch, Alert, Near-dry, and Dry alert messages to the local community through the pastoralist community of practice. 
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Presentation 2
Harnessing Livestock Water and Pasture Monitoring and Early Warning Systems for Anticipatory Action to Strengthen Resilience of Pastoral Communities in Ethiopia

Panellist 2 Contribution: 
Introduction
Climate variability has a significant impact in the pastoral regions of Ethiopia. In the Borana zone, droughts have led to substantial livestock losses due to their increasing intensity, duration, and frequency. Thus, co-creating an effective and harmonized Early Warning System (EWS) by engaging multiple stakeholders is crucial for preparing for drought impacts and enabling timely interventions before conditions worsen. 

Objectives
The main objectives of this talk are to: (1) showcase the strategies in identifying the key stakeholders in water and pasture monitoring; (2) share insights on the established multi-stakeholder platforms that foster communication and collaboration to develop a shared vision and enhance the scalability and sustainability of the monitoring platform; and (3) emphasize the specific needs and interests of all actors in the co-creation of user-centered early warning system.

Methodology
Three phases were considered in the multi-stakeholder analysis: 1) identifying experts, 2) identifying key local stakeholders, and (3) classifying identified stakeholders. Four essential attributes including power, legitimacy, urgency, and proximity were then used to identify the final list of stakeholders to be considered in the co-creation of the early warning system. 

Findings
The stakeholder analysis revealed that EWS offers significant benefits by enhancing the dissemination of critical information among pastoral communities. The analysis indicated that incorporating indigenous knowledge into the EWS can make it more effective in empowering communities and fostering location-specific and culturally sensitive conflict resolution techniques. Additionally, the EWS enhances resilience and adaptation by providing seasonal alerts to drought prone local communities.
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Presentation 3
Developing Water Balance Model for Monitoring Spatiotemporal Dynamics of Surface Water Sources in the Pastoral Region of Ethiopia

Panellist 3 Contribution: 
Introduction
Water is one of the primary resources for livestock production in the pastoral community, such as Borana zone. However, the availability of water has been affected by droughts. Pastoralists have implemented a range of adaptations and coping mechanisms in response to the recurrent droughts, including livestock diversification and mobility. Pastoral communities travel long distances to find water for their herds. However, their insufficient understanding of the locations of reliable water sources is one of their main obstacles. Thus, the information on the spatiotemporal availability of surface water is crucial for pastoralists as it guides their selection of grazing sites in relation to water access.

Objectives
The objectives of this talk are to (1) showcase the hydrologic modeling framework, (2) share the hydrologic model calibration and validation strategy, and (3) showcase the established water balance model for monitoring the waterpoints water level dynamics.

Methodology
A multi-source water balance modelling approach driven by citizen-science and satellite data was used to operationally monitor daily water level fluctuations across all waterpoints in the Borana zone. The water balance model was calibrated and validated to check its applicability in reproducing the observed water level collected through the citizen-science approach. 
 
Findings
The calibrated water balance model combined with the seasonal and sub-seasonal climate forecast data is intended for use in early warning systems. These early warning systems will offer vital water management advisory services tailored to pastoral communities. By anticipating these challenges, pastoral communities can implement proactive measures to mitigate the impacts of water scarcity.








