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With a growing awareness of environmental pressures within a multi-actor and increasingly regulated landscape, there is a corresponding increase in the level of environmental monitoring activity being undertaken at various levels within states. At the same time, recent fiscal pressures highlight the need for greater efficiency in all public activities, not least the collection, distribution, sharing, and re-use of environmental observations. Yet coordination of these data activities across agencies and programs is hampered by the lack of a coherent overview of the environmental monitoring portfolio, and its inputs (resourcing) and outputs (data products).

The UK Environmental Observation Framework (UK EOF) is an initiative of the Environment Research Funders’ Forum, a collective of 19 of the principal public-sector funders of environmental research in the UK. The UK EOF is a five year program with an overall aim of shaping the UK’s capability to “facilitate the ongoing environmental evidence required to understand the changing natural environment, thus guiding current and future environmental management, policy, science and innovation priorities for economic benefit and quality of life”. Specifically, UK EOF will enable funders and users to:
· see the entire observation/monitoring portfolio,

· understand the motivations of its various components, and will

· improve data accessibility and quality.
A cornerstone of the UK EOF is the development of a comprehensive database of environmental observation activities. It will provide an overview of who is undertaking what monitoring activity, where, when, and why. It is addressed to three distinct classes of user:

· funders and decision-makers for a strategic overview (for instance to aid coordination of resourcing)
· program managers as a tool for efficient implementation of monitoring

· data users to facilitate discovery and access to monitoring data.
In addition, the database should provide an indication of the suitability of specific observation datasets for different purposes – for instance, whether collection or metadata standards have been applied, what type of archiving is in place, how the data is made available and under what conditions, etc.
The technical approach being adopted by the project is pragmatic, but taking account of developments within the broader environmental information (INSPIRE, SEIS, GEOSS, etc.) and IT communities. Initially, reports from data providers on their monitoring activity will be ingested into a central database, but this may move to a more distributed environment over time as relevant organisational and technical developments mature.

A key aspect of the development is the underlying data model. This must support the range of use cases indicated above, and also conform to emerging standards being adopted at both European level and within UK in the context of parallel environmental data initiatives. There are two major existing initiatives of relevance to the project.

First, a candidate data model has been developed for the INSPIRE Annex III theme ‘Environmental Monitoring Facilities’. This work was undertaken by a consortium under contract to the EC to “develop and prototype INSPIRE technical specifications for air, water, waste and biodiversity environmental monitoring facilities”. The resulting data model acknowledges that it drew from the OGC ‘Observations and Measurements’ (O&M) model then under development, and also the ‘Climate Science Modelling Language’ (CSML) which we developed independently in the UK. Key information classes within the proposed EMF model are Monitoring Network, Monitoring Facility, Monitoring Feature (e.g. Station), and the Result Dataset.
Second, the UK NERC DataGrid project, responsible for CSML, has also developed a model “Metadata Objects for Linking in Environmental Science” (MOLES). This model aims to provide important context around environmental data – Project, Deployment of an Instrument on a Platform, etc. It has recently undergone a major revision bringing it also into line with the O&M model.
We report here on our work integrating these two background models to develop a proposed model for the UK EOF. We benefit from both the recent MOLES evolution, and the release of the near-final Observations and Measurements standard (now DIS ISO 19156). The latter states simply that an observation is an event that estimates an observed property of a feature-of-interest using some procedure and generating a result. Our model draws also on ISO 19115-2 (“Metadata – Imagery and Gridded Data”) which captures an important pattern for most kinds of environmental monitoring: an overall data gathering program may use a number of platforms on which are mounted instruments.

Our proposed model then includes the following major information classes:
· Monitoring Activity: an identifiable activity that generates observations by deploying instruments at one or more monitoring facilities. It includes monitoring networks, fixed deployments, flights, cruises, field trips, computations etc. Targeted programmes of monitoring (projects) are also included. Information is included on the activities objectives and associated legislation. A Monitoring Activity may be comprised of a number of ‘child’ monitoring activities.
· Funds: a source of funds associated with a monitoring activity (including programmes and projects). It includes the nature of the resource (e.g. whether cash or in-kind), and its status (e.g. ongoing or fixed-term).
· Monitoring Facility: a facility at/from which instruments are hosted or deployed to undertake environmental monitoring (in-situ or remotely sensed); either a static observation site or a moving platform. Hierarchies of monitoring facilities are allowed, for instance identifiable observation sites comprising a larger observation site.
· Observation Collection: a collection of observations generated through a monitoring program or activity. Usually corresponds to a ‘dataset’ (probably conforming to a theme-specific data model). Also includes usability information and access constraints. Summarises details of sampling location, observed properties, and procedures used within a dataset.
· Instrument: an instrument or instrument system which may be used in making an observation. May include human observer protocols.
In addition, we provide standards-derived classes for specialised ‘Computation’ observations, where ‘Software’ plays the role of the observing instrument.
In summary, our approach is based firmly on the INSPIRE data specifications development framework. Our use of the existing MOLES, EMF, and O&M models follows the INSPIRE Methodology (D2.6); and the model has been developed in UML conformant to the INSPIRE Generic Conceptual Model (D2.5): GML application schemas may be generated for the model and the database could be queried through an INSPIRE download service. We propose that our model could be considered as an improved candidate for the Environmental Monitoring Facilities theme.
