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WIGOS METADATA STANDARD and HYDROLOGICAL OBSERVATIONS
(Submitted by Tony Boston)

	Feedback from hydrological community on WIGOS Metadata Standard and sharing of hydrological metadata with OSCAR/Surface



1. OVERVIEW
The testing of WIGOS metadata for hydrological applications is proposed through Commission for Hydrology pilot projects on hydrological data sharing and through implementation of the WMO Hydrological Observing System (WHOS).
2. HYDROLOGICAL FEEDBACK ON WIGOS METADATA STANDARD 
The WIGOS metadata standard provides a cross-domain core set of metadata elements to help the user understand observations and observation practices. Metadata in the current standard may not be sufficient for a complete description of hydrological observations. In particular, commonly recorded environmental attributes of drainage basins or groundwater basins/aquifers are not currently included in the standard.
The Commission for Hydrology (CHy) plans to include consideration of hydrological extensions to WIGOS metadata in its 2017-2020 inter-sessional period. A CHy working group to consider if additional features of WIGOS metadata useful for hydrological applications are required will be created. 
The WMO/OGC Hydrology Domain Working Group is already addressing this need in its developments, while participants in the Arctic-HYCOS project have been identifying potential additional features to be included in the observations metadata. For instance, in the GAGES-II dataset (USGS, 2011), attributes are associated with the watershed/basin draining to a stream gauge and include a variety of environmental variables.
Groundwater well/bore construction metadata and aquifer/hydrogeological unit contextual information (BoM, 2016) are also not currently part of the WIGOS Metadata Standard.
3. WHOS (WMO Hydrological Observing System)
In early 2013, in response to questions raised by the Inter-Commission Group on the WMO Integrated Global Observing System (ICG-WIGOS) regarding the availability of hydrological observations, the President of the Commission for Hydrology proposed the development of a WMO Hydrological Observing System (WHOS) as the hydrological component of WIGOS.  The Commission’s Advisory Working Group endorsed this proposal in September 2014 and, during its 17th session in 2015 the WMO Congress urged the promotion of WHOS among NMHSs as well as by the broader hydrological community (WMO, 2016).
WHOS was conceived as the hydrological input to WIGOS to be implemented in two phases, a short-term capability to access the hydrological data of NMHSs that are already freely and openly available online, launched as a demonstration in July 2015 (see http://www.wmo.int/pages/prog/hwrp/chy/whos/index.php), and a longer-term capability that is WIGOS and WIS compliant and makes use of a hydrological information system (HIS) enabling data registration, data discovery, and data access. WHOS is conceived as a portal to facilitate access to already available on-line real-time and historical data, drawing from the water information systems of countries around the world that make their data freely and openly available using web services, including HYCOS projects.
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Figure 1: WIGOS/WIS Overview

WHOS Phase I has been created for CHy-15 review and endorsement in December 2016, with the initial Phase II implementation for EC approval in June 2018.
Existing procedures for population of OSCAR/Surface with metadata for hydrological observing stations may need to be expanded or revised after implementation of WHOS. It is envisaged that OSCAR/Surface would be able to automatically harvest WIGOS metadata from HIS Central on a daily or weekly basis using a standard data interchange encoding. Existing OGC web services such as SOS may be able to be used to provide access to WIGOS metadata; the WMO/OGC Hydrology Domain Working Group may be able to provide assistance in development and testing of this work.
HIS would also interoperate with WIS to provide ISO19115 discovery metadata to WMO GISCs.
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Figure 2: WHOS System Overview
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5. NEXT STEPS
Consider if any changes are required to WIGOS Metadata Standard to incorporate any additional hydrological metadata.
Test population of OSCAR/Surface from WHOS once operational data catalogue has been created by WMO as part of WHOS Phase II.

Promote a CHy working group to define additional features of WIGOS metadata useful for hydrological applications – discuss with AWG at CHy-15 session meeting in December 2016.
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