ISTC Competences for Standardised Climate Services
[bookmark: _GoBack]The Institute of Cognitive Sciences and Technologies (ISTC-CNR), coordinator of the Horizon Europe Innovation Action HACID (GA 101070588), has developed advanced competences directly aligned with the objectives of the call HORIZON-MISS-2026-01-CLIMA-03: Standardising and supporting climate services for climate adaptation, contributing to the implementation of the EU Mission on Adaptation to Climate Change.

A key outcome of HACID is the design and implementation of the Climate Service Domain Knowledge Graph (CS-DKG), a semantic, standards-based knowledge infrastructure for climate services grounded in ontology engineering principles. A CS-DKG provides a formal and interoperable representation of climate service concepts (including climate models, variables, indices, projections, hazards, and their relationships) through an ontology-driven framework that captures and organises domain knowledge in a machine-interpretable manner. The knowledge graph integrates data from major international initiatives such as CMIP and CORDEX with rich semantic descriptions, enabling consistent interpretation and reuse across systems and applications at different scales (global, regional, local). Developed in accordance with established ontology engineering methodologies and in close collaboration with leading stakeholders, including the UK Met Office, the CS-DKG ensures scientific rigour, conceptual clarity, provenance traceability, and interoperability. By aligning formal semantic models with operational climate service practices, it facilitates the integration, discovery, and reuse of climate information across diverse applications and decision-making contexts including hybrid human-AI solutions.

This competence directly addresses the first objective of the call, supporting the identification, selection, and consolidation of reference climate datasets and scenarios. The CS-DKG enables the formalisation of criteria for dataset selection and use, ensuring transparency, reproducibility, and consistency across applications. By encoding metadata, provenance, and relationships between datasets, the system facilitates harmonised use of climate information across scales (global, regional, local), and can be extended with mechanisms for continuous updates as new scenarios and simulations become available.

ISTC has also developed methodologies to formalise and standardise the processes underlying climate service provision. These are represented within the knowledge graph as structured workflows, capturing best practices for risk assessment and adaptation planning. This contributes to the second objective of the call by supporting the standardisation of climate service procedures, ensuring that decision-making processes are consistent, traceable, and aligned with scientific evidence.

The CS-DKG acts as a core enabling infrastructure for quality assurance and interoperability, addressing key barriers identified in the call, such as fragmentation of practices and lack of consistent standards. By providing a shared semantic layer, it facilitates integration of heterogeneous data sources and supports the development of user-centric, accessible, and trustworthy climate services.

Furthermore, ISTC has demonstrated the application of this approach through a Decision Support System (DSS) that leverages the knowledge graph to guide experts in the construction of structured workflows for climate risk assessment. These workflows ensure that all relevant data sources, models, and assumptions are explicitly considered and documented, improving the quality, transparency, and reproducibility of climate services and enhancing their uptake in decision-making contexts.

The HACID approach is inherently designed for scalability and cross-domain transferability, allowing extension to additional sectors relevant for climate adaptation (e.g. water management, energy, infrastructure). This supports the broader objectives of the call in promoting standardised climate services across sectors and policy domains, and enabling their effective use in adaptation strategies, investment planning, and risk management. 

ISTC's expertise in semantic modelling, knowledge graph design, and workflow standardisation provides a strong basis for advancing interoperable, high-quality climate services in line with the European Mission on Adaptation to Climate Change.


