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Introduction
Climate change will increase communities' exposure to natural hazards and the uncertainty of the associated risks (IPCC, 2022). In the Central and Patagonian Andes, glacial retreat, accelerated by climate change, increases the risk of glacial lake outburst floods (GLOF) (Carrivick et al., 2016; Taylor et al., 2023). The risk of GLOF is expected to increase due to the increasing number and size of glacial lakes in these areas (Iribarren et al., 2015; Wilson et al., 2018). In the face of that, it is crucial to have monitoring methods, tools, and techniques for all the components that define risk. This information is fundamental to design effective interventions to increase the resilience of territories, reducing their vulnerability. To this end, it is essential to complement scientific and technical observations with local knowledge, following an interdisciplinary and transdisciplinary approach. This study combines scientific and local knowledge to anticipate, face, and learn how to deal with GLOF through a tool that can and should be adapted through co-construction processes to other territories to engage communities in the monitoring system.
Objectives
To propose a Glacial Hazards Risk Management Support System for the integrated assessment of GLOF risk, which addresses the knowledge gap to estimate and monitor GLOF risk.

Methodology
The methodological framework was based on three main processes. First, a process of co-production of the territorial foundations of the system was carried out, involving collaboration with both the local communities in the study area and various local and regional institutions necessary for the creation and application of the methodological framework. An assessment of the distribution of different land uses and critical infrastructure was also carried out. Secondly, in parallel, a technical-expert process was developed to define the technical and scientific foundations of the methodological framework, based on a review of scientific literature and consultation with subject matter experts. Finally, the preceding processes were integrated to construct the methodological framework, starting from the co-production territorial foundations, and aligning them with the scientific and technical foundations.

Findings
A set of indicators to monitor key components (hazard, exposure, sensitivity, and resilience) that determine GLOF risk at different temporal and spatial scales was co-constructed with local communities. This tool contributes to a better understanding and management of GLOF risk at local and global levels. Many challenges emerged to combine scientific and local knowledge, and to replicate these systems that are context-specifics. These learnings allow us to formulate a protocol for replicating the tool in other territorial contexts.

Significance of the work for policy and practice 
There is a gap of information to assess the associated risks of GLOF events, especially for the dimensions of sensitivity and resilience. This presents an opportunity to develop monitoring techniques based on the integration of data and information from scientific instrumentation and community observation networks (Kliskey et al. 2018). This is particularly important in areas with low accessibility, such as the Patagonian Andes, where connectivity with support organizations in the case of extreme events becomes more difficult. 
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