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Coverage Web Service Specification
1 Introduction

1.1 Purpose of Document

1.1.1 To define the interface specification for the Visual Weather Web Coverage Service which is to be developed by IBL as part of the SOA Foundation project to be deployed operationally along side the Web Map Service.

2 Specification
2.1 Design Decisions
2.1.1 This will be based on the Open Geospatial Consortium (OGC) Web Coverage Service (WCS) version 1.0.0 specification [10], generally referred to as the WCS 1.0 specification.
2.1.2 Necessary extensions or restrictions will (as far as possible) be made consistent with:

· IBL Visual Weather Web Map Service

· THREDDS Data Server Web Coverage Service [14]
· Proposed WCS 1.0+ ‘standard’
 [16]
2.1.3 The WCS will support only HTTP GET or so-called Key-Value-Pair (KVP) requests.

2.2 Overview

2.2.1 The table below shows the generic form of the Key-Value Pair Web Coverage Service (WCS) request, and is based on Table 1 (section 6.3.2.1) of the WCS 1.0 specification [10].

Table 1 Generic form of Key-Value Pair WCS request

	URL Component
	Description

	http://host[:port]/path
	URL of WCS service operation.

	?
	This is required by HTTP GET between the WCS service operation URL and the query string.

	NAME&   or
NAME=value&   or

NAME=value1,value2…&   or
NAME=min/max&   or

NAME=min/max/res&
	Query string consisting of one or more standard request parameter name/value pairs defined by the WCS.
Request parameters may be name only (flag) or name equals one or more values, separated by commas, or a minimum and a maximum values, optionally with a resolution, separated by forward slashes; in all cases the request parameter must be terminated by an ampersand.


2.2.2 As per section 6.3.2.2 of the WCS 1.0 specification [10]:

· Parameter names shall not be case sensitive (and are shown in the text as upper case for clarity), but values shall be case sensitive;
· Parameters in the request may be in any order;

· The WCS must be prepared to encounter parameters which are not part of this specification, and must ignore such parameters.

2.2.3 It is worth noting that the Mandatory parameters “SERVICE=WCS” and “VERSION=1.0.0” must appear on all requests.

2.2.4 The following section describes the requirements for the operations supported by the Web Coverage Service in more detail, using a combination of tables and descriptive text. The tables use the first three columns to detail the specification (with extension to cover the Met Office specific elements where appropriate); specifically:

· “URL Component” (for Request) or “Service Element Name” (response), i.e. elements that appear either within the request URL or in the response (XML) document;

· “Description” – the description that appears within the WCS specification, except where further detail is required to cover an extension to the WCS 1.0 specification;

· “Spec R/O” indicates whether the element is required or optional on the request/response according to the WCS 1.0 specification
2.2.5 The last three columns describe the Met Office specific aspects; specifically:

· “Source” –indicates where the specific requirement derives from, usually WCS (meaning the WCS 1.0 specification), but may also be IBL WMS (meaning the Web Map Service specification developed by IBL for Visual Weather ) or TDS WCS (meaning the THREDDS Data Server WCS);

· “MO Req” indicates where the Met Office require this element to be supported by the Visual Weather WCS – where elements not to be supported are shown, the first three columns of the table are shown in grey to de-emphasise them;

· “Notes” provides further information, usually either specific to the Visual Weather WCS or by way of example.

2.3 GetCapabilities

2.3.1 The GetCapabilities request is used to obtain a summary of the capabilities of the WCS (as with the Web Map Service (WMS) [11]). The response is an XML document with three sections: Service, Capability and Content Metadata.
2.3.2 The table below lists the parameters to be supporting by the GetCapabilities request, and is based on Table 2 (section 7.2.1) of the WCS 1.0 specification [10].

Table 2 WCS GetCapabilities request parameters

	URL Component
	Description
	Spec R/O
	Source
	MO Req
	Notes

	http://host[:port]/path?
	URL of WCS server
	Req
	WCS / IBL WMS
	Yes
	Have a different server instance for each data type (e.g. Global Model)

	SERVICE=WCS
	Service name
	Req
	WCS
	Yes
	Fixed

	VERSION=1.0.0
	Request protocol version
	Req
	WCS
	Yes
	Fixed

	REQUEST=GetCapabilities
	Name of Request
	Req
	WCS
	Yes
	Fixed

	SECTION=/ or

 /WCS_Capabilities/Service or

 /WCS_Capabilities/Capability or

 /WCS_Capabilities/ContentMetadata
	Section of Capabilities required: Service, Capabilities or Content Metadata
If omitted, the all sections are returned
	Opt
	WCS
	Yes
	

	UPDATESEQUENCE
	Capabilities version. This can be used for maintaining cache consistency on the client. If this is specified and the sever value is higher, the new version is returned, if it is equal, an exception, code=CurrentUpdateSequence is returned, telling the client that it already has the latest version.
	Opt
	WCS
	Yes
	Use milliseconds from epoch (Unix/POSIX time), i.e. milliseconds since 1 January1970


2.3.3 The first two sections of the response document (Service and Capability) are structured much like the WMS Details of the Service section response [11], and are covered in Figure 4 and Table 5 (section 7.3.2) and Figure 5 (section 7.3.3) of the WCS 1.0 specification [10], and are shown in the two tables below.
Table 3 WCS GetCapabilities response document Service section elements

	Service Element Name
	Description
	Spec R/O
	Source
	MO Req
	Notes

	description
	Description of server
	Opt
	WCS
	Yes
	Description of data source 

	name
	Name service provider assigns to the server
	Req
	WCS
	Yes
	Path of data on server  (e.g. “data/operational/ global_model”)

	label
	Human readable label for this server, for use in menus and other displays.
	Req
	WCS
	Yes
	Data source title (e.g. “Global Model”)

	fees
	Text string indicating any fees imposed by the service provider. A keyword NONE is reserved to mean no fees.
	Req
	WCS
	Yes
	Use keyword NONE, as services are internal or only exposed through a controlled client.

	accessConstraints
	A list of codes describing any access constraints imposed by the service provider. A keyword NONE is reserved to mean no access constraints are imposed.
	Req
	WCS
	Yes
	Use keyword NONE, as services are internal or only exposed through a controlled client.

	responsibleParty
	A tree of elements that identify the service provider and provide contact details
	Opt
	WCS
	Yes
	

	metadataLink
	This uses GML’s AssociationAttributeGroup to provide a series of Xlinked attributes for access to detailed metadata
	Opt
	WCS
	Yes
	For example, link (URL) to web page on Met Office public website describing the data source.(or URN if this is not available online)

	keywords
	Keywords describing the coverage offering.
	Opt
	WCS / IBL WMS
	Yes
	Use IBL WMS approach


Table 4 WCS GetCapabilities response document Capability section elements
	Capability Element Name
	Description
	Spec R/O
	Source
	MO Req
	Notes

	Request

   - GetCapabilities

   - DescribeCoverage

   - GetCoverage
	For each of these three requests operations, a DCPTYPE (OGC Distributed Computing Platform type) element lists the URL of the GET access point. 
	Req
	WCS
	Yes
	

	Exception - Format
	The format in which exceptions are to be reported by the server, which must have a MIME type of: application/vnd.ogc.se_xml
	Req
	WCS / IBL WMS
	Yes
	1. Use the service exception XML Schema (section 8 of the OWS Common Implementation Specification [12])
2. Should be consistent with IBL WMS


2.3.4 The third section of the WCS GetCapabilities Response (ContentMetadata) contains a number of CoverageOfferingBrief sub-elements providing summaries of the coverages on offer; these are covered in Figure 7 (page16) of the WCS 1.0.0 specification [10], and are summarised below:

Table 5 WCS GetCapabilities response document ContentMetadata section elements
	ContentMetadata Element Name
	Description
	Spec R/O
	Source
	MO Req
	Notes

	name
	Name of the coverage (CoverageOfferingBrief); this must be unique to this service.
	Req
	WCS
	Yes
	1. Name of met parameter from a controlled vocabulary

2. Ideally, this should be a CF standard name (e.g. air_temperature) [2], but initially should be consistent with the IBL WMS layer name

	label
	Human readable string describing the coverage (CoverageOfferingBrief) for presentation in client forms and menus
	Req
	WCS
	Yes
	This should also really be from a controlled vocabulary, but more readable (e.g. Air Temperature)

	description
	Narrative description of the coverage (CoverageOfferingBrief)
	Opt
	WCS / IBL WMS
	Yes
	This should be the same form as the IBL WMS abstract

	metadataLink
	This uses GML’s AssociationAttributeGroup to provide a series of Xlinked attributes for access to detailed metadata
	Opt
	WCS
	Yes
	This should be a single URL to a codelist (e.g. http://cf-pcmdi.llnl.gov/documents/cf-standard-names/6/cf-standard-name-table.html) (or URN if list not available online)

	lonLatEnvelope 

   – gml:pos (2)
	LatLongEnvelope contains two elements describing the spatial bounds of the coverage.

The first expresses the corners of the bounding box using a pair of GML pos elements, in WGS 84 geographic CRS with Longitude preceding Latitude (both decimal degrees) and height values as an optional third element (metres)
	Req
	WCS
	Yes
	Only define 2-dimensional envelop (i.e. a pair of longitude, latitude coordinates, with no heights)

	lonLatEnvelope 

   – gml:timePosition (2)
	The second LatLongEnvelope element is a pair of GML timePosition elements expressing a timespan.
	Opt
	WCS
	Yes
	1. This should be used for all coverage that have an associated time 

2. If the coverage has a single time value, the two elements should be set identical.

	keywords
	Keywords describing the coverage offering.
	Opt
	WCS / IBL WMS
	Yes
	Use IBL WMS approach


2.4 DescribeCoverage

2.4.1 The DescribeCoverage request is used to obtain a detailed description of one or more coverages, which is returned as an XML response document.

2.4.2 The table below lists the parameters to be supported by the DescribeCoverage request, and is based on Table 6 (section 8.2.2) from the WCS 1.0 specification [10].

Table 6 WCS DescribeCoverage request parameters

	URL Component
	Description
	Spec R/O
	Source
	MO Req
	Notes

	http://host[:port]/path?
	URL of WCS server
	Req
	WCS / IBL WMS
	Yes
	Have a different server instance for each data type (e.g. Global Model)

	SERVICE=WCS
	Service name
	Req
	WCS
	Yes
	Fixed

	VERSION=1.0.0
	Request protocol version
	Req
	WCS
	Yes
	Fixed

	REQUEST=DescribeCoverage
	Name of Request
	Req
	WCS
	Yes
	Fixed

	COVERAGE=name1,name2,...
	Comma separated list of names of available coverages
	Req
	WCS
	Yes
	A coverage equates to a parameter (e.g. air_temperature), as for the IBL WMS.


2.4.3 The DescribeCoverage response is provided as a “Coverage Description”, with a  “CoverageOffering” for each coverage specified in the request.

2.4.4 Conceptually, this consists of two sections:
· Replication of the ContentMetadata section of the GetCapabilities response for the required coverage(s) (the CoverageOfferingBrief sub-element(s)) (see section 2.3.4);

· A number of additional elements which are listed in Table 7 (section 8.3.1) from the WCS 1.0 specification [10], and detailed in the table below:
Table 7 WCS DescribeCoverage response elements

	Element Name
	Description
	Spec R/O
	Source
	MO Req
	Notes

	domainSet

   - spatialDomain

      - gml:Envelope

         -gml: pos
	This must include one or more GML Envelope elements, which has contains corners of the bounding box using a pair of GML pos elements. Theses are the same form as the lonLatEnvelope entry, but can be in a number of CRSs to provide more detailed information.
	Req
	WCS
	Yes
	1. Relates to BBOX in request.

2. The GML Envelope should be used to define the exact bounds of the domain in its native CRS.

3. This is only two dimensional, as the vertical levels are described within the rangeSet.

	domainSet

   - spatialDomain

      - gml: RectifiedGrid

	This is a GML construct that should be used to describe the source grid.

See Annex A.1 for an example.
	Opt
	WCS
	Yes
	This should be used to describe the size and resolution of the source grid 

	domainSet

   - temporalDomain

      - gml: timePeriod 

(beginPosition, endPosition, timeResolution)
	This can be used to express a range of times and a regular sampling interval.
	Opt
	WCS
	Yes
	1. Relates to TIME in request.

2. A range and interval is probably a better way to specify the time, most coverages will have a long sequence of data for which you would not want an explicit list of time instants (the alternative) 

	rangeSet

   - name

   - label

   - description

   - metadataLink
	As per the entries in the ContentMetadata section of the CoverageOfferingBrief, these elements describe the coverage
	Req

Req

Opt

Opt
	WCS
	Yes for All
	

	rangeSet

- axisDescription

   - name

   - label

   - values

      - singleValue (many)

   - NullValues

      - singleValue (1)

      - description

      - metadataLink
	This is used to describe the other ‘coordinate parameters’ that can be used to sub-select from the coverage, and correspond to those listed in the WCS GetCoverage table below, i.e.

· DIM_RUN

· DIM_ELEVATION

· DIM_FORECAST

· DIM_MEMBER
	Req

Req

Opt

Opt

Opt

Opt
	WCS / IBL WMS
	Yes for All
	1. See the GetCoverage Response table for more information on the four coordinate parameters mentioned here.

2. See Annex A.2 for an example.

	supportedCRSs

- requestResponseCRSs

- NativeCRSs
	Coordinate Reference System in which the request is expressed and the coverage responds, and the CRS in which the source data are stored (may be in more than 1 native CRS)
	Req

Opt
	WCS
	Yes
Yes
	1. Assume that the request CRS will always be the same as the response CRS, so only support requestResponseCRSs 
2. Native CRS should be included, as it allows the user to retrieve the source data unmodified if required.

	supportedFormats

   - formats
	Supported response (output) formats for the Coverage.
	Req
	WCS / TDS WCS
	Yes
	Support GeoTIFF [3] [4], (CF-compliant) NetCDF3 [7] [1] and GRIB1 [5]

	supportedInterpolations

   - interpolationMethod
	Supported spatial interpolation methods for resampling coverage values onto the desired grid (5 methods and “none” are supported as keywords, described in table 8 (section 8.3.6) from the WCS 1.0 specification [10]).
	Opt
	WCS / IBL WMS
	Yes
	1. Only support horizontal interpolation, as already available for IBL WMS
2. An appropriate default should be provided for each coverage 


2.5 GetCoverage

2.5.1 The GetCoverage request is used to obtain one or more coverages, which is/are returned as a binary file.

2.5.2 The table below lists the parameters to be supported by the GetCoverage request, and is based on Table 9 (section 9.2.2.1) from the WCS 1.0 specification [10].
Table 8 WCS GetCoverage request parameters

	URL Component
	Description
	Spec R/O
	Source
	MO Req
	Notes

	http://host[:port]/path?
	URL of WCS server
	Req
	WCS / IBL WMS
	Yes
	Have a different server instance for each data type (e.g. Global Model).

	SERVICE=WCS
	Service name
	Req
	WCS
	Yes
	Fixed

	VERSION=1.0.0
	Request protocol version
	Req
	WCS
	Yes
	Fixed

	REQUEST=GetCoverage
	Name of Request
	Req
	WCS
	Yes
	Fixed

	COVERAGE=name1,name2,...
	Comma separated list of names of available coverages
	Req
	WCS / WCS 1.0+
	Yes
	1. A coverage equates to a parameter (e.g. temperature). 2. WCS 1.0 allows only a single coverage.

	CRS=EPSG:code
	Coordinate Reference System in which the request is expressed and the coverage responds.
	Req
	WCS / IBL WMS
	Yes
	1. Simplification to WCS 1.0 in that a different return CRS (using RESPONSE_CRS) is not allowed.

2. Use EPSG codes to describe all CRSs, with IBL WMS approach used to extend current code set.

3. Do not use to describe vertical CRS.

	RESPONSE_CRS
	Coordinate Reference System in which to express the coverage responses
	Opt
	n/a
	No
	Do not support this (Simplification to WCS 1.0 in that the same CRS is used for the response as for the request in all cases). 

	BBOX=minx,miny,maxx, maxy
	Request a subset defined by the specified bounding box, with min/max coordinate pairs ordered according to the CRS.
	Opt
	WCS / IBL WMS
	Yes
	1. Only specifies the horizontal bounds - height bounds are specified on a separate “DIM_ELEVATION” parameter statement as part of the range subset (as per the IBL WMS dimension).

2. Default is the return of the full domain.

	TIME=time
or

TIME=time1,time2,…
or

TIME=min/max
or

TIME=min/max/res
	Request a subset corresponding to the specific time instants or intervals expressed in ISO 8601 syntax.

Specify as a single time, a comma-separated list of times, a min and max time (all intermediate times returned) or a min and max time and a time resolution.
	Opt
	WCS
	Yes
	1. Do not allow time interpolation, so all times specified explicitly (or implicitly using max/min/res) must map to actual times (i.e. use of res allows supersampling only)

2. If “res” is used, it should be provided as an IS8601 duration (e.g. “PT1H”=1 hour). 

3. Default should be the most recent value of TIME If appropriate – DIM_RUN and DIM_FORECAST defaults should take priority; see also section 2.5.3, the examples in section 3.4 and Annex A.3

	DIM_RUN=time   or

DIM_RUN =time1,time2,…   or

DIM_RUN =min/max   or

DIM_RUN =min/max/res
	WCS PARAMETER defining range set for NWP model run through the “analysis time” using the ISO 8601 syntax.
Specify as a single time, a comma-separated list of times, a min and max time (all intermediate times returned) or a min and max time and a time resolution.
	Opt
	IBL WMS
	Yes
	1. As per the IBL WMS parameter.

2. Default should be the most recent value of DIM_RUN for which one or more coverages are available that satisfy the other request parameters.



	DIM_FORECAST=time   or

DIM_ FORECAST =time1,time2,…   or

DIM_ FORECAST =min/max   or

DIM_ FORECAST =min/max/res
	WCS PARAMETER defining range set for NWP model forecast period.

Specify as a single time, a comma-separated list of times, a min and max time (all intermediate times returned) or a min and max time and a time resolution.
	Opt
	IBL WMS
	Yes
	1. IBL WMS spec has this in +hours format, rather than as ISO 8601 syntax, which could be problematic for specification of sub-hour times or forecasts out to weeks or months ahead – Suggest that we use the ISO 8601 specification of durations (possibly extending it slightly), so that, for example, the IBL WMS “+36” (hours) would become “PT36H”, but this would also support “+15 minutes” as “PT15M” and “+10 days” as “P10D”, etc.
2. Default should be the lowest value of DIM_FORECAST for which one or more coverages are available that satisfy the other request parameters (i.e. the most recent forecast).

	DIM_ELEVATION=level
or

DIM_ ELEVATION =level1,level2,…

	WCS PARAMETER defining range set for vertical elevation.

Specify as a single level or a comma-separated list of levels
	Opt
	IBL WMS
	Yes
	1. No vertical interpolation is allowed, so values must always exactly match actual level values (for this reason, no “res” is allowed on this).
2. Default should be determined on the basis of the coverage to return the most likely, single level.

	DIM_MEMBER=member   or

DIM_ MEMBER =member1,member2,…   
	WCS PARAMETER defining range set for ensemble members (an integer).

Specify as a single member or a comma-separated list of members
	Opt
	New
	Yes
	1. No interpolation between ensemble members is allowed, so values must be integers 
2. Default should be the control member.

	WIDTH=w (integer)

HEIGHT=h (integer)

[DEPTH=d (integer)]
	Request a grid of the specified width (w), height (h), and [for 3D grids] depth (d) (integer number of gridpoints).


	Opt
	WCS (but relax)
	Yes
	1. Only allow WIDTH and HEIGHT to be specified, not DEPTH 

2. Where neither WIDTH & HEIGHT nor RESX & RESY are specified, default to the native resolution of the coverage

	RESX=x (double)

RESY=y (double)

[RESZ=z (double)]
	[when requesting geo-rectified grids]

Request a coverage subset, with a specific spatial resolutions along each axis of the reply CRS. The values are given in units appropriate to each axis of the CRS. 


	Opt
	WCS (but relax)
	Yes
	1. Only allow RESX and RESY to be specified, not RESZ
2. Where neither WIDTH & HEIGHT nor RESX & RESY are specified, default to the native resolution of the coverage

	INTERPOLATION=interpolation-method
	Requested spatial interpolation method for resampling coverage values onto the desired grid (5 methods and “none” are supported as keywords, described in table 8 (section 8.3.6) from the WCS 1.0 specification [10]).
	Opt
	WCS / IBL WMS
	Yes
	1. Only allow horizontal interpolation 

2. Implement interpolation as for the IBL WMS

	FORMAT=format
	Requested output format of Coverage.
	Req
	WCS / TDS WCS
	Yes
	1. Support GeoTIFF [3] [4], (CF-compliant) NetCDF3 [7] [1] and GRIB1 [5]
2. A default return format should be specified in the CoverageOffering

	EXCEPTIONS=application/vnd/ogc.se.xml
	The format in which exceptions are to be reported by the server.
	Opt
	WCS / IBL WMS
	Yes
	Use same approach as IBL WMS


2.5.3 One constraint that must be applied to the time-based elements detailed in the table above  (TIME, DIM_RUN and DIM_FORECAST) is that a maximum of two of the three time elements should ever be specified on the request, as three is an over-specification and could result in an inconsistent request. If only one, or none, is specified, the defaults determine what is required). The various combinations of two meet various use cases shown in the figure in Error! Reference source not found., which is taken from a presentation by John Caron at the Unidata OGC Interoperability Day [15].
2.5.4 A constraint which should be implemented to ensure manageability of the requests and responses, is that only one of the following should a list or range specification in a particular request:

· TIME

· DIM_RUN

· DIM_FORECAST

2.5.5 The GetCoverage response is a coverage, usually provided in a binary file format for efficiency. The response formats to be supported by the Visual Weather WCS are:

·  GeoTIFF [3] [4] – one of the 5  ‘blessed formats’ listed in section 8.3.5 of the WCS 1.0 specification [10];

· CF-compliant NetCDF (CF-NetCDF) [7] [1] – is widely used within the Fluid Earth Science community and has been proposed as a 6th ‘blessed format’;

· GRIB1 [5] – a WMO standard for gridded data, and already supported by IBL Visual Weather.
2.6 Exceptions

2.6.1 In the event of an exception occurring the response should, instead, be an XML document conforming to the standard exception schema (application/vnd/ogc.se.xml ).
2.6.2 The general behaviour for WCS exception responses is to return an XML document describing the exception, but with an “HTTP 200” (OK) code (the standard response for a successful HTTP request). However, the HTTP status code [6] should convey the appropriate semantics in the case of an exception, which would most likely be a client error (4xx) code, such as “HTTP 400” (Bad Request) code or “HTTP 404” (Not Found) code. This approach will mean the client does not need to parse the request to discover that an exception has occurred.
3 Evaluation

3.1 Conformance Tests

3.1.1 There should be a range of conformance tests for WCS specification (as for the Web Map Service); however, these have not yet been defined for the WCS 1.0 specification (or indeed for the WCS 1.1 specification). The WCS 1.0 specification does offer a range of system characteristics to which any WCS should conform to be minimally conformant (Annex C from the WCS 1.0 specification [10]).
3.1.2 The following sections provide some examples of WCS requests and responses to aid understanding and act as surrogate conformance tests. In these examples, the host is “ukmet-blade1”, the port is “8008” and the path is “global” (indicating the data source for this service: the Met Office Global Model).
3.2 GetCapabilities Examples

3.2.1 The basic GetCapabilities request, to find out about the “global” service, would be:

http://ukmet-blade1:8008/global?service=WCS&version=1.0.0&
request=GetCapabilities
3.3 DescribeCoverage Examples

3.3.1 A simple DescribeCoverage request, asking for a single (air temperature) coverage, would be:

http://ukmet-blade1:8008/global?service=WCS&version=1.0.0&
request=DescribeCoverage&coverage=air_temperature

3.4 GetCoverage Examples

3.4.1 The following GetCoverage request, using DIM_RUN and DIM_FORECAST:

http://ukmet-blade1:8008/global?service=WCS&version=1.0.0&
request=GetCoverage&coverage=air_temperature&dim_run=2007-10-26T00Z&

dim_forecast=PT36H&dim_elevation=screen&format=NetCDF3

Will return a CF-compliant NetCDF3 file with a single 2-dimensional array holding screen-level air temperature for the 36 hour forecast from 00 UTC on 26 October 2007; this would be equivalent to the following request, using DIM_RUN and TIME:
http://ukmet-blade1:8008/global?service=WCS&version=1.0.0&
request=GetCoverage&coverage=air_temperature&dim_run=2007-10-26T00Z&

time=2007-10-27T12Z&dim_elevation=screen&format=NetCDF3

This would also be equivalent to the following request, using TIME and DIM_FORECAST:
http://ukmet-blade1:8008/global?service=WCS&version=1.0.0&
request=GetCoverage&coverage=air_temperature&time=2007-10-27T12Z&

dim_forecast=PT36H&dim_elevation=screen&format=NetCDF3

3.4.2 Some examples of other time-based requests are:

http://ukmet-blade1:8008/global?service=WCS&version=1.0.0&
request=GetCoverage&coverage=air_temperature&time=2007-10-27T12Z&

&dim_elevation=screen&format=NetCDF3

Which would return the forecast temperature for 12 UTC on 27 October 2007 from the latest run for which this was available (e.g. this might be a 12 hour forecast from the 00 UTC on 27 October 2007 model run). Or:
http://ukmet-blade1:8008/global?service=WCS&version=1.0.0&
request=GetCoverage&coverage=air_temperature&dim_forecast=PT36H&

&dim_elevation=screen&format=NetCDF3

Which would return the 36 hour forecast temperature from the latest run for which this was available (e.g. this might be from the 00 UTC on 27 October 2007 model run, and be valid at 12 UTC on 27 October 2007). Or:

http://ukmet-blade1:8008/global?service=WCS&version=1.0.0&
request=GetCoverage&coverage=air_temperature&dim_run=2007-10-26T00Z&

&dim_elevation=screen&format=NetCDF3

Which would return the 00 hour forecast (the default being the lowest DIM_FORECAST available, to be used in preference to the most recent TIME) temperature from the 00 UTC on 26 October 2007 model run and valid at 00 UTC on 26 October 2007. Note in all these cases, the dome defaults resolve to a single time.

3.4.3 The use of other PARAMETER elements are illustrated in the following requests:

http://ukmet-blade1:8008/global?service=WCS&version=1.0.0&
request=GetCoverage&coverage=air_temperature&dim_run=2007-10-26T00Z&

dim_forecast=PT36H&dim_elevation=1000,950,923,850&
format=NetCDF3

Would return the temperature for the bottom four pressure levels.

http://ukmet-blade1:8008/global?service=WCS&version=1.0.0&
request=GetCoverage&coverage=air_temperature&dim_run=2007-10-26T00Z&

dim_forecast=PT36H&dim_elevation=screen&format=NetCDF3&

dim_member=1/24

Would return screen temperature for the first 24 ensemble members

3.4.4 An example of the specification of the horizontal extent is shown in the following:
http://ukmet-blade1:8008/global?service=WCS&version=1.0.0&
request=GetCoverage&coverage=air_temperature&dim_run=2007-10-26T00Z&

dim_forecast=PT36H&dim_elevation=screen&format=NetCDF3&

crs=EPSG:4326&bbox=-10,45,5,60&resx=1&resy=1
Would return a latitude-longitude grid with 1 degree resolution covering the area 45N to 60N and 10W to 5E, using the default interpolation (if necessary).
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Annex A WCS Sample XML fragments

A.1 Rectified Grid
A.1.1 Sample RectifiedGrid XML fragment based on THREDDS WCS, but amended to refer only to 2 dimensions, as the vertical grid can not be scribed in this was (as it is irregular), and so is treated in the Range Set using the Parameter “DIM_ELEVATION” (see: Annex A.2):
<spatialDomain>

  <gml:RectifiedGrid dimension="2">

    <gml:limits>

      <gml:GridEnvelope>

        <gml:low>0 0</gml:low>

        <gml:high>639 480</gml:high>

      </gml:GridEnvelope>

    </gml:limits>

    <gml:axisName>x</gml:axisName>

    <gml:axisName>y</gml:axisName>

    <gml:origin>

      <gml:pos>0.0 -90.0</gml:pos>

    </gml:origin>

    <gml:offsetVector>0.5625 0.0</gml:offsetVector>

    <gml:offsetVector>0.0 0.375</gml:offsetVector>

  </gml:RectifiedGrid>

</spatialDomain>

A.2 Range Set

A.2.1 Sample rangeSet XML fragment is shown below, based on THREDDS WCS, but with “VERTICAL” changed to  “DIM_ELEVATION” (as used by the IBL WMS).

<rangeSet>

  <RangeSet>

    <name>RangeSetName</name>

    <label>RangeSetLabel</label>

    <axisDescription>

      <AxisDescription>

        <name>DIM_ELEVATION</name>

        <label>p</label>


  <values>

          <singleValue>1000.0</singleValue>

          <singleValue>950.0</singleValue>

          <singleValue>925.0</singleValue>



...
          <singleValue>.10000</singleValue>

        </values>

      </AxisDescription>

    </axisDescription>

    <nullValues>

      <singleValue>NaN</singleValue>

    </nullValues>

  </RangeSet>

</rangeSet>

Annex B Supporting Information
A.3 Illustration of Use of TIME, DIM_RUN and DIM_FORECAST elements

A.3.1 The figure below is from a presentation by John Caron at the Unidata OGC Interoperability Day [15], and illustrate the various ways of time slicing forecasts: light green (vertical) shows constant forecast run time (DIM_RUN); light pink (horizontal) shows constant TIME; and light yellow (diagonal) shows constant forecast period (DIM_FORECAST).
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Figure � SEQ Figure \* ARABIC �1� Illustration of the relationship between the WCS time parameters








� A set of enhancements to the WCS 1.0 specification to enable the required capability for the Fluid Earth Sciences (FES) community agreed by a group of interested parties following the September 2007 OGC Technical Committee Meeting in Boulder, Colorado.


� In the future, this may be replaced by a different GML type (e.g. gml:ReferencableGrid), to avoid RectifiedGrid limitation of having a regular grid spacing.
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