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General description of the CGDI

Web Coverage Service

1 Identification

1.1 Service Name:

Web Coverage Service.

1.2  Purpose:

The Web Coverage Service (WCS) defines an interface that allows a client to retrieve unrendered geospatial “coverages” from a server. A coverage contains values or properties of regularly spaced locations, and is returned as grid values (e.g. a GeOTIFF file). Returning the unrendered data, as compared to the WMS that returns a rendered “picture”, enables the client to perform its own rendering or modeling.

1.3 Scope:

This document provides a high-level overview of the OGC WMS interface, including an overview of each operation that is supported. It refers to the OGC Web Coverage Service Implementation Specification, version 1.0 [1] for technical details. There are no additional requirements or restrictions added by the CGDI System Architecture Working Group in the current version.

WCS 1.0 is limited to describing and requesting grid coverages with homogeneous range sets. Grid coverages have a domain comprised of regularly spaced locations along the 1, 2, or 3 axes of a spatial coordinate reference system. Their domain may also have a time dimension, or other simple dimensions, which may be regularly or irregularly spaced. A coverage with a homogeneous range set defines, at each location in the domain, either a single value (such as elevation), or a series of values all defined in the same way (such as brightness values in different parts of the electromagnetic spectrum).

1.4 Service Version:

This document is version 0.2 of the CGDI Web Coverage Service. It is consistent with the OGC WCS Implementation Specification, version 1.0 [1].

2 Description

2.1 Functional Description:

This section describes the operations that comprise the WCS interface. A WCS interface consists of the following three mandatory operations:

· GetCapabilities 

· DescribeCoverage

· GetCoverage 

The mandatory and optional parameters for each operation are discussed below.

GetCapabilities 

GetCapabilities returns an XML document describing the service and the data collections from which clients may request coverages. This operation is common to all OGC web services, and is discussed in details in the OpenGIS OWS Common Implementation Specification [3].

DescribeCoverage

DescribeCoverage operation returns an XML document describing one or more coverages served by the WCS. It provides the information for a client to assess the data’s fitness for use, and to formulate fine-grained GetCoverage requests.
DescribeCoverage Request:

Mandatory:

· SERVICE: “WCS”.

· REQUEST: “DescribeCoverage”.

· VERSION: the requested version. The use of version and version negotiation are common to all OGC web services, and are thoroughly discussed in the OpenGIS Common Implementation Specification [3]. 

Optional:

· COVERAGE: a comma-separated list of names of coverages to describe. If omitted, all coverages that the server supports will be returned. 

DescribeCoverage Response:

In response to a DescribeCoverage request, a WCS returns an XML document whose top-level element is a CoverageDescription containing CoverageOffering elements for all covereges requested. CoverageOffering extends CoverageOfferingBrief, to provide additional details on the domain and range of a coverage offering. The following are mandatory and optional CoverageOffering elements:

Mandatory:

· name (CoverageOfferingBrief): name of the coverage. Each coverage is identified by a unique name. 

· label (CoverageOfferingBrief)l: a descriptive label of the coverage that can be used by the client for presentation in client forms or menus.

· lonLatEnvelop (CoverageOfferingBrief): a pair of GML pos elements, in the WGS 84 geographic CRS with Longitude preceding Latitude and both using decimal degrees only. This defines a bounding box that encloses all of the data available through the coverage offering. Optionally, there can be height values following the lonLat using meters. There can also be a pair of GML timePosition elements to express a time-span.

· domainSet (addition to CoverageOfferingBrief) : domainSet must include a spatialDomain, or a temporalDomain, or both. 

· spatialDomain: offers several options to service providers. First, a service provider must describe the spatial extent of the domain using one or more GML Envelope (or GML EnvelopeWithTimePeriod) elements. Each of these describes a bounding box defined by two points in space (or two positions in space and two in time). The intent of this element is to describe the locations in more detail (e.g., in several different CRSs, or several rectangular areas instead of one overall bounding box), although it may simply duplicate the information in the lonLatEnvelope. Secondly, a service provider may describe the internal grid structure of a coverage offering, using a GML Grid or RectifiedGrid in addition to an Envelope. This element can help clients assess the fitness of the gridded data for their use (e.g. its native resolution), and formulate grid coverage requests expressed in the internal grid coordinate reference system. Finally, a service provider may also describe the spatial domain by means of a set of GML Polygon, representing the polygon(s) covered by the coverage spatial domain. This is particularly useful for areas that are poorly approximated by a rectangle.

· temporalDomain: it can be as a list of time instants, using GML’s TimePosition, and/or time periods, using timePeriod with beginPosition and endPosition (both of the GML TimePosition type). These time periods may be regularly sampled (indicated by the optional timeResolution element) or continuous (when timeResolution is absent).

· rangeSet (addition to CoverageOfferingBrief): it has the follow elements and attributes:

· name (mandatory)

· label (mandatory)

· metadataLink (optional)

· descrition (optional)

· axisDescription (optional)

· nullValues (optional)

The first four elements are used in the same way as the ones defined in the CoverageOffering. The axisDescription element is for compound values. Compound values consist of a set of identically defined measurements or observations, reported for each of several values, or aggregated into several “bins”. For example, age distribution by age groups in a census table is a compound value. This information can be used in GetCoverage requests, to retrieve subsets of the component observation by requesting intervals along the parameter axis. nullValues is used to inform the client what null value(s) is used in the coverage offering. For more technical details on axisDescription element, please refer to OGC WCS Implementation Specification, version 1.0 [1].

rangeSet has three attributes: 

· semantic: a pointer to the definition of the RangeSet values

· refSys: a pointer to the reference system in which the RangeSet values are expressed

· refSysLabel: a short label denoting the reference system, for on screen display

· supportedCRSs (addition to CoverageOfferingBrief): a list of the CRSs in which the server can respond to GetCoverage requests.

· supportedFormats (addition to CoverageOfferingBrief): a list of formats that GetCoverage supports. The service must support at least one of the following formats, to be compliant:

· GeoTIFF

· HDF-EOS

· DTED

· NITF

· GML 

Service providers can choose to support additional formats too.

Optional:

· metadatalink (CoverageOfferingBrief): a series of Xlink attributes to point to external sources of metadata. Metadata can be any of the following types: TC211, FGDC, other.

· description (CoverageOfferingBrief): description of the coverage

· keywords (CoverageOfferingBrief): keywords that describe the coverage

· SupportedInterpolations (addition to CoverageOfferingBrief): specifies whether and how the server will interpolate coverage values over the spatial domain when a request requires resampling, reprojection, or other generalization. A coverage offering may support any of the six spatial interpolation methods:

· nearest neighbor (default)

· bilinear

· bicubic

· lost area

· barycentric

· none

CoverageOffering has two attributes:

· version – mandatory

· updateSequence - optional

GetCoverage

GetCoverage returns values or properties of regularly spaced locations, bundled in a requested format. Its syntax and semantics are similar to the WMS GetMap request.

GetCoverage Request

Mandatory:

· SERVICE: “WCS”.

· REQUEST: “GetCoverage”.

· VERSION: the requested version. The use of version and version negotiation are common to all OGC web services, and are thoroughly discussed in the OpenGIS Common Implementation Specification [3].

· COVERAGE: the name of the coverage requested. The current version supports a single coverage request only.

· CRS: the name of the coordinate reference system in which the request domain constraints are expressed (BBOX). The values must be one of those defined in a requestResponseCRSs or requestCRSs element under the requested coverage.

· BBOX: minx, miny, maxx, maxy, minz, maxz (minz and maxz are optional). The coordinate system and units are defined by the CRS parameter. Either BBOX or TIME is required.

· TIME: time1, time2,…or min/max/res, …This is used to request a subset corresponding to the specified time instants or intervals. “res” is optional. TIME is optional if default time, or fixed time, or no time is defined for the selected layer. Either BBOX or TIME is required.

· WIDTH, HEIGHT, DEPTH: all integers and are used for requesting a coverage to be returned with a specific grid size, i.e. number of grid points or cells. DEPTH is optional for 3D grids. Either these or RESX, RESY, RESZ are required, but if interpolation is not supported for the requested coverage, both sets of parameters will be ignored. In that case, BBOX alone will be used for sub-setting.

· RESX, RESY, RESZ : all doubles and are used for requesting a coverage to be returned in specific grid resolutions. These are used for georectified grid coverages only. The parameters RESX and RESY define the grid-cell size along the first and second axes of the coordinate reference system given in RESPONSE_CRS. RESZ is optional for 3D grids. Either these or WIDTH, HEIGHT, and DEPTH are required, but if interpolation is not supported for the requested coverage, both sets of parameters will be ignored. In that case, BBOX alone will be used for sub-setting.

· FORMAT: the format to be used for returning the coverage. 

Optional:

· RESPONSE_CRS: the name of the coordinate reference system in which the coverage response should be referenced. If omitted, the coverage will be returned in the same coordinate reference system as the request CRS (defined by CRS parameter).

· Parameter: val1, val2, …or min/max/res. This is only used for range sets with compound values. The Parameter key is a variable string. It must match the name of a parameter listed in the range set description of the selected coverage. “res” is optional. The values are optional if the chosen range component has default values for the parameter.

· EXCEPTIONS: The format in which exceptions are to be reported by the Server. The default is “application /vnd.ogc.se_xml”. Every WCS must support the default format.

· Vendor-specific parameters: experimental parameters. 

GetCoverage Response

The response to a valid GetCoverage request is a coverage extracted from the coverage requested, with the specified spatial reference system, bounding box, size, value sets, and format. An invalid GetCoverage request generates an error output in the requested Exceptions format.

2.2 Reference Documents

[1] OpenGIS® Web Coverage Service Implementation Specification, Version 1.0
[2] OpenGIS Abstract Specification, Topic 6: The Coverage Type and its Subtypes, Version 6 
[3] OpenGIS OWS Common Implementation Specification, Version 0.2 
3 Data Requirements

3.1 Input data (if any)

This section identifies in general terms the data that are included as part of a request to this service.

3.2 Reference data (if any)

This section names or describes in general terms the datasets that must be accessible by the service in order for it to operate.  

4. User Interface Requirements

User Interface (if any): 

5. Organizational Requirements/Recommendations

6. Access Requirements and Constraints

6.1 Access Requirements (if any):

6.2 Access Constraints (if any):

7. Standardization

7.1 Reference Standards (if any)
7.2 Reference Implementation (if any)

7.3 Other Related Implementations (if any) 

8. Implementation Specification

8.1 Statefull (Yes/No): 

8.2 Interfaces:

8.2.1 Interface 1:

8.2.1.1 Interface Name

8.2.1.2 Interface Purpose

8.2.1.3
Logical Input 

8.2.1.4
Logical Output 

8.2.2 Interface 2:

8.2.2.1 Interface Name

8.2.2.2 Interface Purpose

8.2.2.3
Logical Input 

8.2.2.4
Logical Output 

…

8.3 Distributed Computing Model:

8.3.1 HTTP/XML

8.3.1.1 Input syntax

8.3.1.2
Output Syntax
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