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	Reason for change:
(

	The word ‘temporal’ occurs zero times in ISO 19111:2005, but 16 times in ISO 19111:2007. A major change occurred in the 2007 revision of this standard, with far-reaching consequences: “Time can be added as a temporal coordinate reference system within a compound coordinate reference system” (19111:2007).

Note that while GML currently models TemporalCRS as a subtype of AbstractSIngleCRS, this has, in fact, been an error: ISO 19108 (see section 5.3 and Fig 7) does not model TM_ReferenceSystem explicitly as a subtype of SC_CRS, nor was such a generalisation relationship included in ISO 19111:2005.

ISO 19111:2007 has added for the first time explicit support for spatiotemporal compound CRS.

This has consequences for GML:

· Temporal reference systems modelled after ISO 19108 now need to inherit correctly from ISO 19111 classes (as per ISO 19111:2007)

· Support is required for abstract spatiotemporal geometries (i.e. deriving neither from gml:AbstractGeometry nor gml:AbstractTimeObject)

· Spatiotemporal objects must allow coordinate encodings for the temporal dimension(s) consistent with the underlying temporal coordinate system (e.g. Time & DateTime for TM_Clock & TM_Calendar respectively).


	
	

	Summary of change:
(

	Add support in GML for consequences of ISO 19111:2007 extensions to spatiotemporal CompoundCRS.

	
	

	Consequences if 
(

not approved:
	GML will not correctly or fully support the ability to encode ISO-conformant spatiotemporal geometries (e.g. including coverage domains widely used in environmental sciences).
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	Other comments:
(

	The full extent of changes required in GML requires additional analysis – this CR is intended to alert the SWG to the fact that this work needs to be done, and to indicate some obvious areas that need modification, but doesn’t claim to be complete.


Below are listed indicative changes, but the SWG will need to undertake additional analysis to identify the full suite of changes required:

· gml:TimeReferenceSystem (14.4.2) incorrectly derives from gml:DefinitionType. While ISO 19108 doesn’t explicitly specify that TM_ReferenceSystem derives from ISO 19111 coordinate reference systems, ISO 19111:2007 now makes explicit (see Figure 6) that TM_TemporalCRS is a subclass of SC_SingleCRS. (Note that this diagram states that TM_TemporalCRS is defined in ISO 19108, which is not true; I am assuming that the class in the figure should be TM_ReferenceSystem rather than TM_TemporalCRS.)
· Add AbstractSpatioTemporalGeometryObject for geometries that have an associated spatiotemporal compound CRS (as defined for the first time in ISO 19111:2007 clause 8.2.4.2)

· Audit GML geometry classes for any that may be spatiotemporal, and make the following changes:

· derive correctly from AbstractSpatioTemporalGeometryObject

· allow coordinates for the temporal dimension(s) to be encoded with respect to the relevant temporal coordinate system (e.g. may need to be expressed as dates and/or times)

Note this will not include any geometries defined under ISO 19107, nor any temporal objects defined under ISO 19108 – these two standards are clearly restricted to purely spatial and purely temporal objects respectively. It will, however, some geometries associated with coverage classes defined in ISO 19123 – a coverage is by definition a “feature that acts as a function to return values from its range for any direct position within its spatial, temporal or spatiotemporal domain” (ISO 19123). ISO 19123 domain geometries like Grid, RectifiedGrid, ReferenceableGrid etc. are allowed to be spatiotemporal and will need changing in GML in this manner. (ReferenceableGrid defined in CR 07-112 already supports this.)
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