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Introduction
Climate change and the increasing frequency of extreme weather events pose a global threat, particularly to at-risk communities. Addressing these challenges requires an integrated approach that connects community members, scientists, and policymakers. Climate data must be synthesized into actionable insights and combined with Indigenous Ecological Knowledge (ITEK) to assess the social, economic, cultural, and environmental risks of climate change.

Objectives
Develop methods that combine climate science with ITEK to provide a comprehensive assessment of climate impacts on communities at the forefront of climate change. Test the methods at the Levelock Native Village located in the Bristol Bay of Alaska, USA.   

Methodology
Our forward‐looking regional, local and targeted hazard assessments that use machine learning to combine geomatics, geodesign, projected future climates, and socioeconomic vulnerabilities to assess community biophysical, environmental, and climate risks. The techniques developed for identifying current and potential hazard susceptibility include:
1. Regional: Community Impact Statement (CIS) evaluates the timing and magnitude of biophysical vulnerabilities affecting infrastructure, assets, and ecosystem services due to changing climates.
2. Local: Integrated Community Adaptation and Risk Impact Statement (ICARIS) builds upon a CIS, incorporating Traditional Ecological Knowledge (TEK) to identify climate vulnerabilities of concern based on resource utilization. This approach creates effective adaptation strategies to enhance climate resilience across biophysical, environmental, and socioeconomic dimensions.
3. Targeted: Targeted Risk Impact Statements (TRIS) assess hazard risks for a specific resource (e.g., food security) or asset (e.g., infrastructure). 
TBEC utilized the techniques developed through a National Science Foundation award in NOAA and NASA grants to apply the techniques for several remote Native communities across Alaska, USA. Publicly available data (e.g., Earth observation data), was combined with projected Climate Model Intercomparison Project Phase 6 (CMIP6) data to develop climate projections for short-, mid-, and long-term periods, addressing both slow onset and extreme climate events (Walsh, et. al. 2024). Machine learning is used to identify changes in biophysical hazards, linking these risks with ITEK to identify vulnerabilities and develop management actions based on how Alaska Native Communities use their natural resources now and plan to use them in the future under climate scenarios.

Findings
We are presenting our research from Levelock, addressing their projected risks (e.g., erosion, wildfire, food security, supply chain, infrastructure). We integrated climate impacts with human dimensions, providing actionable data to assess risks, reduce monetary losses, and enhance community environmental, social, and cultural resilience. Levelock used projected hazards to identify vulnerabilities and develop management actions to increase resilience and sustainability. The co-created ICARIS report reflects Levelock’s unique needs and priorities, including cost-benefit analysis for effective decision-making.

Significance of the work for policy and practice 
The ICARIS process has also been successful in increasing community engagement and local capacity, empowering Indigenous peoples to take action to protect their communities and build a more resilient future through knowledge sharing between scientists and decision-makers. This presentation dives into the specifics of established research methods and case study applications, making it ideal for communities, policy makers and scientists looking for practical examples.
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