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HYDROHUB - providing access to dispersed hydrological information
Recommendations from presentation

1. The scope of WHOS is defined as a multi-scale (local, national, regional and global) registry of hydrological data and information services catalogued using the standards and procedures of the Open Geospatial Consortium and the World Meteorological Organization.
2. When sharing information across scientiﬁc communities, it becomes important to deﬁne a standard framework through which large quantities of multidisciplinary information can be shared, discovered and accessed.
3. While other interoperability studies have focused on implementing custom data streams (e.g. bridges, adaptors, etc.) between clients and server interfaces, WHOS focuses on a common data and metadata management model that leverages a suite of WMO and OGC standard Web services which can be applied to multiple scientiﬁc communities – in particular hydrologic and atmospheric sciences.
4. WHOS can be integrated within existing data discovery frameworks (e.g. portals, gateways, etc.) by leveraging mediation and brokering services.
5. Data publishers can register their data on the registry and provide brief descriptions of the datasets they want to share. This is an important aspect of WHOS because it allows for data to be organized and discovered in an efficient, structured and methodical process.
6. In hydrology, the large number of activities and different applications have led to a tremendous heterogeneity of resources and procedures, which hinders cooperation among the different actors and stakeholders. This problem can be tackled through the mediated approach, that is identifying the existing heterogeneity boundaries and implementing suitable adaptation logic by means of specialized, lightweight components. More generally, the mediated approach relies on the identiﬁcation of articulation points around a particular heterogeneity  boundary  and  the  implementation  of  adaptation  logic, whose execution is delegated to a specialized, lightweight component: the mediator.
7. The  traditional  approach  for  connecting  diverse  information systems based on commonly agreed  standards does not scale up when addressing wide-ranging data interoperability. Interconnecting existing data systems has traditionally introduced limitations to their autonomy and scope, because different data providers may have different approaches to data and modeling and different vocabularies and even different interface protocols, bridging across providers is a more complex challenge. The brokering approach is formulated to handle such differences without limiting the autonomy and without putting a signiﬁcant investment burden on existing data systems. In particular, the brokering approach introduces a new middleware layer of service offerings.
8. The WMO Hydrological Ontology is a formal naming and definition of the types, properties, and interrelationships of entities that really or fundamentally exist in the domain of hydrology; in particular, it compartmentalizes the variables needed in hydrology and establishes the relationships between them. The adopted development approach takes into account not only semantics, but a more general perspective in order to address possible future needs. The conceptual challenge concerns the enablement of new ways of searching and the adopted methodology is essentially supported by the approach of enriching the searchable information that is associated with hydrological data and information.
9. The WHOS architecture is implemented by the combination of its components as a services stack framework providing a system in which data consumers can readily discover and access hydrological data, including  time series, using spatial, temporal and semantic ﬁlters. At the core of the services stack framework lie the metadata services which act as middleware between the catalog services and data services. Data services ultimately provide the user with the data they are searching for, whereas catalog services allow users to perform federated searches across multiple data providers. Metadata services link both these layers together by being registered at the catalog level and providing all the information needed to access information at the data level.
10. The architecture of WHOS is also designed to offer advanced functionalities to all the global data centres, facilitating collaboration between NHSs and the centres themselves. A common benefit is the improvement of data discovery and access for both hydrological observations and products, available from Member States and the global centres as well. Furthermore, the published interfaces of WHOS  offer a valuable technological evolution  to global centres, fostering their operational activities in support of the Commission for Hydrology.
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