The Critical Role of Data Standards and Interoperability in Disaster
Risk Management

Effective coordination between stakeholders—ranging from government agencies and NGOs to
research institutions—requires more than simply having access to data. It demands that data be
structured, shared, and interpreted in consistent ways. As detailed in the PANTHEON project’s
latest deliverable (D6.3), data standards and interoperability are the fundamental prerequisites
for a resilient Community-Based Disaster Risk Management (DRM) system.

Addressing the Challenge of Data Heterogeneity

In the context of disaster management, data is generated by a multitude of sources using
disparate formats, including JSON, XML, CSV, and proprietary geospatial files. Without a unified
framework, these differences create "data silos," where information remains isolated within
specific agencies. This lack of standardization can lead to operational inefficiencies and delays
in decision-making when cross-organizational collaboration is most urgent.

To mitigate these risks, systems must achieve syntactic interoperability—ensuring that data
conforms to recognized schemas so it can be automatically parsed and utilized by diverse
software platforms.

Key Standards for Collaborative Data Delivery

To foster a cohesive ecosystem, the PANTHEON project emphasizes the adoption of
internationally recognized standards that ensure seamless information exchange:

e Common Alerting Protocol (CAP): The international XML-based standard for public
warning. CAP enables the simultaneous dissemination of consistent alert messages
across multiple channels, including sirens, mobile networks, and broadcast media,
ensuring that warnings are both timely and machine-readable.

e Geospatial Standards (GeoJSON, WMS, WFS): Developed by the Open Geospatial
Consortium (OGC), these standards facilitate the exchange of spatial data over the web.
They allow different organizations to publish and consume map layers and vector
features in real-time, eliminating the need for cumbersome manual file transfers.

e ISO 19115: A critical standard for geospatial metadata. By strictly documenting the
origin, quality, and structure of datasets, ISO 19115 ensures data integrity and
discoverability, allowing decision-makers to verify the reliability of the information they
are acting upon.

Strategic Implementation: An API-First Architecture

Achieving true interoperability extends beyond file formats; it requires a robust technical
architecture. The recommendation for modern DRM systems is to adopt an API-first design



strategy. By utilizing standardized Application Programming Interfaces (APIs), systems can be
engineered to communicate autonomously. This approach facilitates the modular integration of
diverse datasets, ensuring that critical information flows securely and efficiently across
institutional and national borders during emergency operations.
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