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i. Preface

The OGC Web Coverage Service (WCS) results from extensive design and testing in
OGC's Interoperability Program. In response to the WCS Discussion Paper (June 2002)
and Request For Comments (December 2002), others in the geospatial community made

helpful suggestions.

iil. Submitting organizations

The following organizations have submitted this Implementation Specification to the

Open GIS Consortium, Inc.

* BAE SYSTEMS Mission Solutions .
* Commonwealth Scientific and Industrial .
Research Organisation (Australia)
* CubeWerx Inc. .
e Deutschen Zentrum fiir Luft- und
Raumfahrt (German Aerospace Center) .
* Galdos Systems Inc. .
* George Mason University .
¢ Intergraph Mapping and Geospatial .
Solutions .

* JONIC SOFTWARE s.a.

iii. Document Contributors

The MITRE Corporation

National Aeronautics and Space
Administration (U.S.)

National Imagery and Mapping Agency
(U.S)

Raytheon Company

PCI Geomatics

Polexis, Inc.

United States Army Corps of Engineers
United States Geological Survey

OGC’s Web Coverage Service Revision Working Group made extensive revisions to the
WCS draft between March and August 2003. Revision Working Group members are

listed below.
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v. Changes to the OpenGISD Abstract Specification

The OpenGIS® Abstract Specification does not require changes to accommodate the
technical contents of this document.

vi. Future work

Future versions of this WCS specification are expected to consider various expansions of
the abilities specified herein, some adding abilities that were deliberately not included in
this Version 1.0.0. Some of the possible expansions thus include:

a) Expand supported coverage types beyond grid coverages only.

b) Expand ability to retrieve desired parts of the full Capabilities document, by the
GetCapabilities operation.

c) Directly transfer in WCS interface more information describing the coverage range
(or observable or value space), beyond pointing at an external description.

d) Expand ability to retrieve elevation subset of a coverage, beyond current regularly
spaced (grid) elevations only.

e) Expand ability to retrieve spatial subset of a coverage, beyond current regularly
spaced (grid) positions only.

f) Expand supported coverage range sets beyond current single homogeneous "Range
Component".

viii © OGC 2003 — All rights reserved
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Foreword

Some of the elements of this OGC 03-065r2 may be the subject of patent rights. Open
GIS Consortium Inc. shall not be held responsible for identifying any such patent rights.

This edition of the Web Coverage Service (WCS) Specification cancels and replaces
previous drafts (OGC 01-018; 02-024, 02-024r1, 03-06513, 03-0651r5). Technical changes
from the 02-024 versions include a substantially revised Capabilities schema; new
schemas and syntax for operation requests (GetCoverage, DescribeCoverage); and
integration with GML 3.0.

© OGC 2003 — All rights reserved 1X
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Introduction

The Web Coverage Service (WCS) supports electronic interchange of geospatial data as
"coverages" — that is, digital geospatial information representing space-varying
phenomena.

A WCS provides access to potentially detailed and rich sets of geospatial information, in
forms that are useful for client-side rendering, multi-valued coverages, and input into
scientific models and other clients. The WCS may be compared to the OGC Web Map
Service (WMS) and the Web Feature Service (WFS); like them it allows clients to choose
portions of a server's information holdings based on spatial constraints and other criteria.

Unlike WMS (OGC document 01-068r3), which filters and portrays spatial data to return
static maps (rendered as pictures by the server), the Web Coverage Service provides
available data together with their detailed descriptions; allows complex queries against
these data; and returns data with its original semantics (instead of pictures) which can be
interpreted, extrapolated, etc. -- and not just portrayed.

Unlike WFS (OGC Document 02-058), which returns discrete geospatial features, the
Web Coverage Service returns representations of space-varying phenomena that relate a
spatio-temporal domain to a (possibly multidimensional) range of properties.

The Web Coverage Service provides three operations: GetCapabilities, GetCoverage,
and DescribeCoverage. The GetCapabilities operation returns an XML document
describing the service and brief descriptions of the data collections from which clients
may request coverages. Clients would generally run the GetCapabilities operation and
cache its result for use throughout a session, or reuse it for multiple sessions. If
GetCapabilities cannot return descriptions of its available data, that information must be
available from a separate source, such as an image catalog.

The DescribeCoverage operation lets clients request a full description of one or more
coverages served by a particular WCS server. The server responds with an XML
document that fully describes the identified coverages.

The GetCoverage operation of a Web Coverage Service is normally run after
GetCapabilities and DescribeCoverage replies have shown what requests are allowed
and what data are available. The GetCoverage operation returns a coverage (that is,
values or properties of a set of geographic locations), bundled in a well-known coverage
format. Its syntax and semantics bear some resemblance to the WMS GetMap and WFS
GetFeature requests, but several extensions support the retrieval of coverages rather than
static maps or discrete features.

X © OGC 2003 — All rights reserved
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OpenGIS Interface: Web Coverage Service (WCS)

1 Scope

This document specifies how a Web Coverage Service (WCS) serves to describe, request,
and deliver multi-dimensional coverage data over the World Wide Web. This version of
the Web Coverage Service is limited to describing and requesting grid (or "simple”)
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
component, which may be regularly or irregularly spaced. A coverage with a
homogeneous range set defines, at each location in the domain, either a single (scalar)
value (such as elevation), or a series (array / tensor) of values all defined in the same way
(such as brightness values in different parts of the electromagnetic spectrum).

The WCS design, while limited in this version to simple, homogeneous coverages, is
designed to extend in future versions to other coverage types defined in the OpenGIS
Abstract Specification (Topic 6, "The Coverage Type," OGC document 00-106).

2 Conformance

Conformance with this OGC Implementation Specification may be checked using all the
relevant tests specified in Annex C (normative).

3 Normative references

The following normative documents contain provisions that, through reference in this
text, constitute provisions of this specification. For dated references, subsequent
amendments to, or revisions of, any of these publications do not apply. For undated
references, the latest edition of the normative document referred to applies.

IETF RFC 2045 (November 1996), Multipurpose Internet Mail Extensions (MIME) Part
One: Format of Internet Message Bodies, Freed, N. and Borenstein N., eds.,
<http:// www.ietf.org/rfc/rfc2045.txt>

IETF RFC 2616 (June 1999), Hypertext Transfer Protocol - HTTP/1.1, Gettys, J., Mogul,
J., Frystyk, H., Masinter, L., Leach, P., and Berners-Lee, T., eds.,
<http://www.ietf.org/rfc/rfc2616.txt>

© OGC 2003 — All rights reserved 1
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IETF RFC 2396 (August 1998), Uniform Resource Identifiers (URI): Generic Syntax,
Berners-Lee, T., Fielding, N., and Masinter, L., eds.,
<http://www.ietf.org/rfc/rfc2396.txt>

ISO 19105: Geographic information — Conformance and Testing
ISO 19123, Geographic Information — Coverage Geometry and Functions

OGC 01-068r3, Web Map Service v. 1.1.1, <http://www.opengis.org/techno/specs/01-
068r3.pdf>

OGC 02-023r4, OpenGIS Geography Markup Language (GML) Implementation
Specification, v3.00 <http://www.opengis.org/techno/documents/02-023r4.pdf>

OGC AS 0, The OpenGIS Abstract Specification Topic 0: Overview, OGC document 99-
100r1 <http://www.opengis.org/techno/abstract/99-100r1.pdf>

OGC AS 12, The OpenGIS Abstract Specification Topic 12: OpenGIS Service
Architecture (Version 4.2), Kottman, C. (ed.),
<http://www.opengis.org/techno/specs.htm>

XML 1.0, W3C Recommendation 6 October 2000, Extensible Markup Language (XML)
1.0 (2nd edition), World Wide Web Consortium Recommendation, Bray, T., Paoli, J.,
Sperberg-McQueen, C.M., and Maler, E., eds., <http://www.w3.0rg/TR/2000/REC-xmI>

W3C Recommendation 2 May 2001: XML Schema Part 0: Primer,
<http://www.w3.0org/TR/2001/REC-xmlschema-0-20010502/>

W3C Recommendation 2 May 2001: XML Schema Part 1: Structures,
<http://www.w3.0rg/TR/2001/REC-xmlschema-1-20010502/>

W3C Recommendation 2 May 2001: XML Schema Part 2: Datatypes,
<http://www.w3.0org/TR/2001/REC-xmlschema-2-20010502/>

4 Terms and definitions

For the purposes of this document, the terms and definitions given in the above
references apply, as do the following terms.

4.1

bounding box

a set of 2, 4, or 6 numbers indicating the upper and lower bounds of an interval (1D),
rectangle (2D), or parallelepiped (3D) along each axis of a given spatial CRS

4.2

capabilities XML

service-level metadata, expressed in XML, describing the operations and content
available at a service instance
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4.3
client
software component that can invoke an operation from a server

4.4
georectified grid

a grid having regular spacing in a projected or geographic coordinate reference system
(CRYS)

NOTE A grid for which there is a linear relationship between the grid coordinates and those of a
projected or geographic coordinate reference system.

4.5
georeferenced grid
a grid that is not georectified, but that is associated with (one or more) coordinate

transformations which relate the image or engineering CRS to a projected or geographic
CRS

NOTE These coordinate transformations are usually not affine or simple, and are usually empirically
determined. (Synonym: georeferenceable).

4.6
interface
named set of operations that characterize the behavior of an entity [OGC AS 12]

4.7
operation

specification of a transformation or query that an object may be called to execute [OGC
AS 12]

4.8
service

distinct part of the functionality that is provided by an entity through interfaces [OGC
AS 12]

4.9
request
invocation of an operation by a client

4.10
response
result of an operation, returned from a server to a client

4.11

service instance

server

actual implementation of a service — a software component on which a client can invoke
an operation
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5 Conventions

5.1

Symbols (and abbreviated terms)

The following symbols and abbreviated terms are used in this document.

API
CRS
DCP
GML
ISO
0GC
OWS
UML
XML
1D
2D
3D
4D

Application Program Interface

Coordinate Reference System

Distributed Computing Platform

OGC Geography Markup Language, v3.00 (OGC 03-023r4)
International Organization for Standardization
Open GIS Consortium

OGC Web Service

Unified Modeling Language

Extensible Markup Language

One Dimensional

Two Dimensional

Three Dimensional

Four Dimensional

5.2 UML notation

Certain diagrams that appear in this document are presented using static structure
diagrams in the Unified Modeling Language (UML) [OMG]. The UML notations used in
this document are described in the diagram below.
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Figure 1 - UML Notation

In these UML class diagrams, the class boxes with three compartments and a light
background are the primary classes being shown in this diagram, usually the classes from
one UML package. The class boxes with a grey background are other classes used by
these primary classes, usually classes from other packages. The class boxes without
compartments do not show the class attributes, which are usually shown on another class
diagram.

In these class diagrams, the following five stereotypes of UML classes are used:

a)

b)

d)

<<Interface>> A definition of a set of operations that is supported by objects having
this interface. An Interface class cannot contain any attributes.

<<DataType>> A descriptor of a set of values that lack identity (independent
existence and the possibility of side effects). A DataType is a class with no operations
whose primary purpose is to hold the information.

<<Enumeration>> A data type whose instances form a list of alternative literal
values. Enumeration means a short list of well-understood potential values within a
class.

<<CodeList>> is a flexible enumeration that uses string values for expressing a long
list of potential alternative values. If the list alternatives are completely known, an
enumeration shall be used; if the only likely alternatives are known, a code list shall
be used. Code lists are more likely to have their values exposed to the user.
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e) <<Type>> A stereotyped class used for specification of a domain of instances
(objects), together with the operations applicable to the objects. A Type class may
have attributes and associations.

NOTE All the stereotypes listed above are adapted from Subclause 6.8 of ISO 19103.

In this document, the following standard data types are used:

a) CharacterString — A sequence of characters
b) Boolean — A value specifying TRUE or FALSE
c) URI— An identifier of a resource that provides more information about data

d) URL — An identifier of an on-line resource that can be electronically accessed
5.3 XML schema notation

Several diagrams in this document represent XML Schema constructs using the graphical
symbols provided by the XML Spy software suite (Altova, Inc. /
<http://www.xmlspy.com/>). These are depicted in Figure 2 below.

[ Requird ]

Choice

Optional ! -3

e 2

Type

Figure 2. XML Schema graphic symbols

6 Basic service elements

6.1 Introduction

This clause describes aspects of Web Coverage Server behavior (more generally, of OGC
Web Service behavior) that are independent of particular operations, or that are common
to several operations or interfaces.
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6.2 Version numbering and negotiation

6.2.1 Version number form

The published specification version number contains three positive integers, separated by
decimal points, in the form "x.y.z". The numbers "y" and "z" will never exceed 99. Each
OWS specification is numbered independently.

6.2.2 Version changes

A particular specification's version number shall be changed with each revision. The
number shall increase monotonically and shall comprise no more than three integers
separated by decimal points, with the first integer being the most significant. There may
be gaps in the numerical sequence. Some numbers may denote experimental or interim
versions. Service instances and their clients need not support all defined versions, but
must obey the negotiation rules below.

6.2.3 Appearance in requests and in service metadata

The version number appears in at least two places: in the Capabilities XML describing a
service, and in the parameter list of client requests to that service. The version number
used in a client's request of a particular service instance must be equal to a version
number which that instance has declared it supports (except during negotiation as
described below). A service instance may support several versions, whose values clients
may discover according to the negotiation rules.

6.2.4 Version number negotiation

A Client may negotiate with a Service Instance to determine a mutually agreeable
specification version. Negotiation is performed using the GetCapabilities operation [see
Clause 7] according to the following rules.

All Capabilities XML must include a protocol version number. In response to a
GetCapabilities request containing a version number, an OGC Web Service must either
respond with output that conforms to that version of the specification, or negotiate a
mutually agreeable version if the requested version is not implemented on the server. If
no version number is specified in the request, the server must respond with the highest
version it understands and label the response accordingly.

Version number negotiation occurs as follows:
a) If the server implements the requested version number, the server must send that

version.

b) If a version unknown to the server is requested, the server must send the highest
version it knows that is less than the requested version.

c) Ifthe client request is for a version lower than any of those known to the server, then
the server must send the lowest version it knows.
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d) If the client does not understand the new version number sent by the server, it may
either cease communicating with the server or send a new request with a new version
number that the client does understand but which is less than that sent by the server
(if the server had responded with a lower version).

e) If the server had responded with a higher version (because the request was for a
version lower than any known to the server), and the client does not understand the
proposed higher version, then the client may send a new request with a version
number higher than that sent by the server.

The process is repeated until a mutually understood version is reached, or until the client
determines that it will not or cannot communicate with that particular server.

EXAMPLE 1  Server understands versions 1, 2, 4, 5 and 8. Client understands versions 1, 3, 4, 6, and 7.
Client requests version 7. Server responds with version 5. Client requests version 4. Server responds with
version 4, which the client understands, and the negotiation ends successfully.

EXAMPLE 2 Server understands versions 4, 5 and 8. Client understands version 3. Client requests
version 3. Server responds with version 4. Client does not understand that version or any higher version, so
negotiation fails and client ceases communication with that server.

The version parameter is mandatory in requests other than GetCapabilities.

6.3 General HTTP request rules

6.3.1 Overview

At present, the only distributed computing platform (DCP) explicitly supported by OGC
Web Services is the World Wide Web itself, or more specifically Internet hosts implem-
enting the Hypertext Transfer Protocol (HTTP). Thus the Online Resource of each
operation supported by a service instance is an HTTP Uniform Resource Locator (URL).
The URL may be different for each operation, or the same, at the discretion of the service
provider. Each URL must conform to the description in [HTTP] but is otherwise
implementation-dependent; only the parameters comprising the service request itself are
mandated by the OGC Web Services specifications.

HTTP supports two request methods: GET and POST. One or both of these methods may
be defined for a particular OGC Web Service type and offered by a service instance, and
the use of the Online Resource URL differs in each case.

An Online Resource URL intended for HTTP GET requests is in fact only a URL prefix
to which additional parameters must be appended in order to construct a valid Operation
request. A URL prefix is defined as an opaque string including the protocol, hostname,
optional port number, path, a question mark '?', and, optionally, one or more server-
specific parameters ending in an ampersand '&'. The prefix uniquely identifies the
particular service instance. For HTTP GET, the URL prefix must end in either a '?' (in
the absence of additional server-specific parameters) or a '&'. In practice, however,
Clients should be prepared to add a necessary trailing '?' or '&' before appending the
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Operation parameters defined in this specification in order to construct a valid request
URL.

An Online Resource URL intended for HTTP POST requests is a complete and valid
URL to which Clients transmit encoded requests in the body of the POST document. A
WCS server must not require additional parameters to be appended to the URL in order
to construct a valid target for the Operation request.

6.3.2 Key-value pair encoding (GET or POST)

6.3.2.1 Overview

Using Key-Value Pair encoding, a client composes the necessary request parameters as
keyword/value pairs in the form "keyword=value", separated by ampersands (‘&’), with
appropriate encoding [IETF RFC 2396] to protect special characters. The resulting query
string may be transmitted to the server via HTTP GET or HTTP POST, as prescribed in
the HTTP Common Gateway Interface (CGI) standard [IETF RFC 2616].

Table 1 summarizes the request parameters for HTTP GET and POST.

Table 1 —Parts of a Key-Value Pair OGC Web Service Request

URL Component Description

http://host[:port]/path URL of service operation. The URL is entirely at the discretion of the
service provider.

{name[=value]&} The query string, consisting of one or more standard request parameter
name/value pairs defined by an OGC Web Service. The actual list of
required and optional parameters is mandated for each operation by the
appropriate OWS specification.

Notes: [ ] denotes 0 or 1 occurrence of an optional part; {} denotes 0 or more occurrences.

A request encoded using the HTTP GET method interposes a '?' character between the
service operation URL and the query string, to form a valid URI which may be saved as a
bookmark, embedded as a hyperlink, or referenced via Xlink in an XML document.

6.3.2.2  Parameter ordering and case

Parameter names shall not be case sensitive, but parameter values shall be case sensitive.
In this document, parameter names are typically shown in uppercase for typographical
clarity, not as a requirement.

Parameters in a request may be specified in any order.
An OGC Web Service must be prepared to encounter parameters that are not part of this

specification. In terms of producing results per this specification, an OGC Web Service
shall ignore such parameters.
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6.3.2.3  Parameter lists

Parameters consisting of lists shall use the comma (",") as the delimiter between items in
the list: e.g., paramet er=i tem, i t en?, i t enB. Multiple lists can be specified as the
value of a parameter by enclosing each list in parentheses ("(", ")"): e.g.,
paraneter=(itenla,itemlb,itentlc), (itenRa,itenkb,itenRc).Ifa
parameter name or value includes a space or comma, it shall be escaped using the URL

encoding rules [IETF RFC 2396].

6.3.3 XML encoding

Clients may also encode requests in XML for transmission to the server using HTTP
GET or (more often) HTTP POST. The XML request must conform to the schema
corresponding to the chosen operation, and the client must send it to the URL listed for
that operation in the server’s Capabilities XML file, in accordance with HTTP POST
[IETF RFC 2616]).

NOTE To support SOAP messaging, clients need only enclose this XML document in a SOAP
envelope as follows:

<env: Envel ope
xm ns: env="http://ww. w3. or g/ 2001/ 09/ soap- envel ope" >
<env: Body>
request docurent here
</ env: Body>
</ env: Envel ope>

6.4 General HTTP response rules

Upon receiving a valid request, the service must send a response corresponding exactly
to the request as detailed in the appropriate specification. Only in the case of Version
Negotiation (described above) may the server offer a differing result.

Upon receiving an invalid request, the service must issue a Service Exception as
described in Subclause 6.5 below.

NOTE As a practical matter, in the WWW environment a client should be prepared to receive either a
valid result, or nothing, or any other result. This is because the client may itself have formed a non-
conforming request that inadvertently triggered a reply by something other than an OGC Web Service,
because the Service itself may be non-conforming, etc.

6.5 Service exceptions

Upon receiving an invalid request, the service must issue a Service Exception XML
message to describe to the client application or its human user the reason(s) that the
request is invalid.

Service Exception XML must be valid according to the Service Exception XML Schema
in Subclause A.7. In an HTTP environment, the MIME type of the returned XML must
be "appl i cation/ vnd. ogc. se_xm ". Specific error messages can be included either as
chunks of plain text or as XML-like text containing angle brackets ("<" and ">") if
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included in a character data (CDATA) section as shown in the example of Service
Exception XML in Subclause A.7.

Service Exceptions may include exception codes as indicated in Subclause A.7. Servers
shall not use these codes for meanings other than those specified. Clients may use these
codes to automate responses to Service Exceptions.

7  GetCapabilities operation

7.1 Introduction

Each Web Coverage Server must describe its capabilities. This clause defines an XML
document structure intended to convey general information about the service itself, and
summary information about the available data collections from which coverages may be
requested.

7.2 GetCapabilities request

7.2.1 Key-value pair encoding

The general form of a GetCapabilities request is defined in Clause 6, and summarized in
Table 2 below.

Table 2. GetCapabilities request URL parameters

Request Parameter Required/ Optional Description
REQUEST=GetCapabilities Required Request name
VERSION=1.0.0 Optional Request version
SERVICE=WCS Required Service type
SECTION=/ or Optional Section of Capabilities
/WCS_Capabilities/Service  or document to be returned
/WCS_Capabilities/Capability or
/WCS Capabilities/ContentMetadata

UPDATESEQUENCE Optional Capabilities version

The VERSION and SERVICE parameters, respectively, denote the version number of the
specification and the service it addresses. For WCS requests, the SERVICE parameter
must have the value "WCS".

NOTE When making requests of a WCS server, which may offer other OGC Web Services as well,
the SERVICE parameter indicates that the client seeks information about the WCS server in particular.

The SECTION parameter denotes which portion of the Capabilities XML document to
return: Service, Capability, or ContentMetadata. (Figure 3 below depicts the
Capabilities XML document structure.) If this parameter is not supplied, the request is for
the entire Capabilities XML document.
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The optional UPDATESEQUENCE parameter is for maintaining cache consistency. Its
value can be an integer, a timestamp in [[SO 8601:1988] format, or any other number or
string. The server may include an UpdateSequence value in its Capabilities XML. If
present, this value should be increased when changes are made to the Capabilities (for
example, when new coverages are added to the service). The server is the sole judge of
lexical ordering sequence. The client may include this parameter in its GetCapabilities
request. The response of the server based on the presence and relative value of
UpdateSequence in the client request and the server metadata shall be according to Table
3:

Table 3 [ Use of UpdateSequence Parameter

Client Request Server Metadata Server Response
UpdateSequence Value UpdateSequence Value
None Any most recent Capabilities XML
Any None most recent Capabilities XML
Equal Equal Exception: code=CurrentUpdateSequence
Lower Higher most recent Capabilities XML
Higher Lower Exception: code=InvalidUpdateSequence

7.2.2 XML encoding

The GetCapabilities XML request schema is depicted in Figure 2 below.

Figure 2. GetCapabilities request

The top-level XML element, GetCapabilities, has three attributes as defined in Table 4.

Table 4. GetCapabilities XML attributes

Attribute | Required Description
/ Optional

version Optional | Request version. Defaults to the latest available version,
currently 1.0.0.

service Required | Service type (needed when several services share a single
access point)

update- Optional | Used for cache management. A service provider must increase

Sequence this value when adding new content.

The GetCapabilities element has one optional sub-element, section, denoting which
portion(s) of the Capabilities XML document to return: the Service, Capability, or
ContentMetadata section. If the section element is not supplied, the server must return
the entire Capabilities XML document.
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For example, a client may encode a GetCapabilities request in XML as follows:
<GetCapabilities version="1.0. 0" service="WCS">

<section>/WCS_Capabilities/Capability </section>
</GetCapabilities>

7.3 GetCapabilities response: Capabilities XML document
7.3.1 Overview

The response to a GetCapabilities request is a Capabilities XML document conforming
to the Schema given in Subclause A.3, composed of three main sections depicted in
Figure 3:

Figure 3 - WCS_Capabilities top-level element
The top-level element, WCS_Capabilities, has two attributes:

* version (required) indicates the WCS version to which the Capabilities XML
document conforms.

* updateSequence (optional) indicates content or service updates. (A service provider
must increase this value when adding new content or changing any aspects of the
service.)

Subclauses 7.3.2- 7.3.4 below detail the various parts of the WCS_Capabilities XML
schema.

7.3.2 Service

The first section, Service, contains service metadata elements shared by other OGC Web
Services, that provide a minimal, human readable description of the service.
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Figure 4. Service

This section is structured much like the WMS and WFS service descriptions, with the
sub-elements defined in Table 5.

Table 5. Service section elements

Element Name Required Description
/ Optional
description Optional | A description of the server.
name Required | A name the service provider assigns to the server.
label Required | A human-readable label for this server, for use in menus

and other displays.

wcs:metadatalin | Optional | A link to external metadata (of type “FGDC”, “TC211”, or
k “other”)

keywords Optional | Short words to aid catalog searching

responsibleParty | Optional | A tree of elements that identify the service provider and
provide contact details.

fees Required | A text string indicating any fees imposed by the service
provider. The keyword NONE is reserved to mean no
fees.

accessConstrain | Required | A list of codes describing any access constraints

ts imposed by the service provider. The keyword NONE is

reserved to mean no access constraints are imposed.

The Service element also has two optional attributes, version and updateSequence, both
defined as for WCS_Capabilities (7.3.1 above). These attributes are used only when the
Service section appears alone (in response to a GetCapabilities request qualified with a
Section parameter). These attributes must be omitted in the context of the full
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Capabilities XML document (where they appear on the parent element
WCS_Capabilities).
7.3.3 Capability
The second section, Capability, of type WCSCapabilityType, also resembles that for

WMS and WEFS. It describes the requests that the service supports, the formats in which
exceptions are returned, and any other vendor-specific service capabilities.

WCS_CapabilitiesType E}-{ =
Capability [

Figure 5. Capability

The Request sub-element has three required sub-elements, one for each WCS request
(GetCapabilities, DescribeCoverage, and GetCoverage). Within each of these, the
DCPType element lists the distributed computing platform(s) supported, and the
corresponding network access points. (For the moment, HTTP is the only DCP defined; a
server may list either a GET or POST access point, or both, for each operation.)

The Capability element also has two optional attributes, version and updateSequence,
both defined as for WCS_Capabilities (7.3.1 above). These attributes are used only
when the Capability section appears alone (in response to a GetCapabilities request
qualified with a Section parameter). These attributes must be omitted in the context of the
full Capabilities XML document (where they appear on the parent element
WCS_Capabilities).

7.3.4 ContentMetadata and CoverageOfferingBrief

7.3.4.1 Overview

The third section of the Capabilities XML file (ContentMetadata) has Xlink attributes
belonging to the GML AssociationAttributeGroup. These are used to refer to another
source, such as an image catalog service, from which content metadata are available.
(This is intended for servers with thousands or millions of coverage offerings, for which
searching a catalog search is more feasible than fetching a long XML document.)
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ContentMetadata also has the two optional attributes version and updateSequence,
both defined as for WCS_Capabilities (7.3.1 above). These attributes are used only
when the ContentMetadata section appears alone (in response to a GetCapabilities
request qualified with a Section parameter). These attributes must be omitted in the
context of the full Capabilities XML document (where they appear on the parent element
WCS_Capabilities).

ContentMetadata has an optional and repeatable sub-element, CoverageOfferingBrief,
depicted in Figure 6.

(WCS_CapabilitiesType F—{ ==

t_______EL_I

Figure 6. ContentMetadata

The CoverageOfferingBrief structure is depicted in Figure 7 below.
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Figure 7. CoverageOfferingBrief

The following subclauses describe each sub-element of CoverageOfferingBrief, and two
mechanisms for obtaining more detailed information about a server’s coverage offerings.

NOTE The first four of these elements -- description, name, label, and metadataLink -- are used in
a similar fashion by RangeSet and AxisDescription in Subclauses 8.3.3 and 8.3.3.2.2.
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7.3.4.2 metadataLink

The optional metadataLink element is recommended for access to detailed, standardized
metadata about the parent element (in this case, CoverageOfferingBrief). It has a series
of Xlink attributes (GML’s AssociationAttributeGroup) that allow it to point to an
external source of metadata; its type attribute indicates the standard to which the
metadata complies. Three types of metadata are defined: '7C211' (referring to ISO
TC211’s Geospatial Metadata Standard 19115); 'FGDC' (referring to the US FGDC
Content Standard for Digital Geospatial Metadata); and ‘other’.

7.3.43  description

The optional description element contains a narrative description of its parent element
(in this case, CoverageOfferingBrief).

7.3.44 name

The required name unique identifies its parent element (in this case,
CoverageOfferingBrief): that is, the same name value is not used for any siblings of
that parent element on the same server.

7.3.4.5 label

The required label element contains a human-readable string describing its parent
element (in this case, CoverageOfferingBrief), for presentation in client forms or
menus.

7.3.4.6  lonLatEnvelope

This required element defines a bounding box that encloses all of the data available
through the coverage offering. It expresses the corners of this bounding box using a pair
of GML pos elements, in the WGS 84 geographic CRS with Longitude preceding
Latitude and both using decimal degrees only. If included, height values are third and use
metre units. These are followed by an optional pair of GML timePosition elements to
express a time-span.

7.3.4.7 keywords
The optional keywords elements contain keywords that describe the coverage offering.
7.3.4.8 Additional coverage properties: DescribeCoverage

The elements defined in CoverageOfferingBrief provide a summary-level description of
coverage data available from a given service. Clients may be able to formulate simple
GetCoverage requests based only on this information. However, in order to make more
finely tuned GetCoverage requests, clients will usually need to obtain further details
about a particular coverage, using the DescribeCoverage operation (see Clause 8).
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7.3.4.9 XLink pointer to external catalog

Some WCS servers may have thousands or millions of coverage offerings available,
making it impractical to list them all under ContentMetadata. For this reason,
ContentMetadata also has an attribute group, GML’s AssociationAttributeGroup.
This lets the ContentMetadata section point to an external catalog via Xlink, instead of
(or in addition to) listing coverage descriptions inline. This attribute group includes the
standard Xlink attributes (type, href, role, arcrole, title, show, and actuate), as well as
GML'’s remoteSchema for stating the schema of the remote resource. All of these
attributes are optional; but if the ContentMetadata element is empty (i.e., no
CoverageOfferingBrief clements), then at least the Xlink href attribute must be present,
and must list the URL of a catalog that clients can search for coverage descriptions in
order to make appropriate DescribeCoverage or GetCoverage requests

7.3.5 Exceptions

In the event that the web coverage server encounters an error servicing a GetCapabilities
request, it shall raise an exception as described in Sublause 6.5.

8 DescribeCoverage operation

8.1 Introduction

Once a client has obtained summary descriptions of the coverages available from a
particular WCS server, it may be able to make simple GetCoverage requests
immediately. But in most cases the client will need to issue a DescribeCoverage request
to obtain a full description of one or more coverages available. The server responds to
such a request with an XML document describing one or more coverages served by the
WCS.

8.2 DescribeCoverage requests

8.2.1 Overview

A DescribeCoverage request lists the coverages to be described, identified by the
Coverage parameter. A request that lists no coverages shall be interpreted as requesting
descriptions of all coverages that a WCS can serve. (Server support for such a request is
optional; if a server does not support it, it must return an exception rather than the
requested list.)

8.2.2 Key-value pair encoding

Table 6 describes the complete DescribeCoverage request in its HTTP GET form.
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Table 6. DescribeCoverage URL parameters

URL Component Description

http://server_address/path/script?  URL of WCS server. Required.
REQUEST=DescribeCoverage Request name. Must be “DescribeCoverage ““. Required.

SERVICE=WCS Service name. Must be “WCS”. Required.
VERSION=1.0.0 Request protocol version. Required.
COVERAGE=namel, name2, ... A comma-separated list of coverages to describe (identified

by their name values in the Capabilities response).
Optional. Default is all coverages, if the server supports it.

The SERVICE and VERSION parameters are defined as for GetCapabilities and
GetCoverage requests (see Subclause 7.2). The COVERAGE parameter specifies one or
more coverages by their identifier. These identifiers must be among those listed in the
name element of CoverageOfferingBrief element(s) in the Capabilities XML document.

8.2.3 XML encoding

Figure 8 depicts the DescribeCoverage Schema.

DescribeCoverage [%]—(—--—E— -EECouerage '

Figure 8. DescribeCoverage XML request

DescribeCoverage has two attributes, service (required) and version (required), both
defined as for GetCapabilities (Subclause 7.2).

DescribeCoverage has one optional and repeatable sub-element, Coverage, each of
which designates a coverage offering identified by its name (obtained via a prior
GetCapabilities request to the server, or possibly from a third-party source). If the
Coverage clement is absent, the server may return full descriptions of every coverage
offering available, or return a service exception.

A simple example follows, for requesting descriptions of three different coverages.

<DescribeCoverage service="WCS" version="1. 0. 0">
<Coverage>Landsat_TM_Mosaic</Coverage>
<Coverage>WMO_Daily_Temps</Coverage>
<Coverage>Census_population_tables</Coverage>
</DescribeCoverage>
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8.3 DescribeCoverage response: CoverageDescription and CoverageOffering
8.3.1 Overview

In response to a DescribeCoverage request, a WCS shall return an XML document
whose top-level element is a CoverageDescription containing CoverageOffering
elements describing all (and only) the requested coverage offerings.

| CoverageDescription [%]—(—H-—E—Ltoverageﬂﬂering

1.0

Figure 9. Coverage Description top-level structure

Each CoverageOffering clement has the structure depicted in Figure 10:

CowverageOffer ingBl iefType

(Coverageﬁfferingﬁﬂ}e

I

ASupportedCRSs

sum:u:rrtetlFormats *

Figure 10. CoverageOffering

CoverageOffering has two attributes, version (required) and updateSequence
(optional), both defined as for WCS_Capabilities (7.3.1 above).

CoverageOffering extends CoverageOfferingBrief (Subclause 7.3.4), to provide
additional details on the domain and range of a coverage offering. Clients may use these
to assess the data’s fitness for use, and to formulate fine-grained GetCoverage requests.
Table 7 summarizes these additional elements:
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Table 7. CoverageOffering: additional elements beyond CoverageOfferingBrief

Element Required / Description
name Optional

domainSet Required The available coverage locations in space and/or time available
from a coverage offering

rangeSet Required A description of coverage values available from a coverage
offering

supportedCRS | Required The coordinate reference system(s) in which the server can accept

s requests against this coverage offering and produce coverages
from it.

supported- Required The formats (file encodings) in which the server can produce

Formats coverages from this coverage offering.

supported- Optional The spatial interpolation methods available for resampling or

Interpolations generalizing coverage values when needed to fill a GetCoverage
request.

Subclauses s 8.3.2-8.3.6 describe these five elements in more detail.
8.3.2 domainSet

8.3.2.1 Overview

The first of these elements, domainSet, describes the domain of the coverage offering —
that is, the locations in space and/or time for which values or measures are available
(whether by direct retrieval or by spatial interpolation). GetCoverage requests should
retrieve meaningful data from the Coverage Offering if their spatial or temporal
constraints (BBOX or BoundingBox, TIME, or Time) intersect the locations or times
described in domainSet.

domainSet must include a SpatialDomain (describing the spatial locations — whether
discrete or continuous — for which coverages may be requested), a TemporalDomain
(describing the time instants or intervals for which coverages may be requested), or both.

8.3.2.2  SpatialDomain

Figure 11 depicts the structure of the domainSet and spatialDomain elements.

© OGC 2003 — All rights reserved 21




OGC 03-065r3

patialDomainType

w

| gmkEnvelopeType

gmlk:Envelope =] == m
(LR T

DomainSetType [

,temporaIDomain

Figure 11. domainSet and spatialDomain

The spatialDomain element offers several options to service providers. First, a service
provider must describe the spatial extent of the domainusing one or more GML Envelope
elements. (The GML EnvelopeWithTimePeriod element may be used in place of
Envelope, to add the time bounds of the coverage offering.) Each of these describes a
bounding box defined by two points in space (or two positions in space and two in time).
This bounding box may simply duplicate the information in the lonLatEnvelope of
CoverageOfferingBrief; but the intent is to describe the locations in more detail (e.g., in
several different CRSs, or several rectangular areas instead of one overall bounding box).

In addition, 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, inferred from the offsetVector of a GML RectifiedGrid), 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
(repeatable) GML Polygon, representing the polygon(s) covered by the coverage spatial
domain. This is particularly useful for areas that are poorly approximated by a GML
Envelope (such as satellite image swaths, island groups, other non-convex areas).

8.3.2.3 TemporalDomain

The TemporalDomain element, which may or may not accompany a spatialDomain
element, describes the valid time constraints for GetCoverage requests (that is, the times
for which valid data are available). Figure 12 depicts the structure of the
TemporalDomain element.
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Figure 12. TemporalDomain

TemporalDomain is structured as any sequence 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).

timePeriod, GML’s timePosition, beginPosition, and endPosition have an optional
attribute frame that denotes a reference time frame. The default frame is “ISO-8601,
denoting the ISO 8601 frame. GML’s timePosition, beginPosition and endPosition also
have two optional attributes, calendarEraName and indeterminatePosition. These
denote, respectively, the calendar era (e.g., “BC” or “AD”) and indeterminate time values
such as “now.”

8.3.3 rangeSet

8.3.3.1  Overview

The second element of CoverageOffering is a rangeSet. This element defines the
properties (categories, measures, or values) assigned to each location in the domain. Any
such property may be a scalar (numeric or text) value, such as population density, or a

compound (vector or tensor) value, such as incomes by race, or radiances by wavelength.

Figure 13 depicts the structure of the rangeSet element.
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Figure 13 - rangeSet

The rangeSet property has one sub-element, RangeSet, with three attributes and six sub-
elements. Its attributes are familiar (all are optional):

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

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

c) refSysLabel: a short label denoting the reference system, for onscreen display
RangeSet has the following sub-elements:

a) The first four (metadataLink, description, name, and label) are described in
Subclauses 7.3.4.2 to 7.3.4.5.

b) The optional and repeatable axisDescription/AxisDescription element is for
compound observations. It describes an additional parameter (that is, an independent
variable besides space and time), and the valid values of this parameter, which
GetCoverage requests can use to select subsets of a coverage offering. Subclause
8.3.3.2 provides further details.

c) The optional nullValues element is used when valid values are not available; see
Subclause 8.3.3.3 for further details.

8.3.3.2  AxisDescription (for compound range sets)

8.3.3.2.1 Introduction

A range set may have either simple scalar values (such as terrain elevation, or yesterday’s
maximum temperature) or compound values. Compound values consist of a set of
identically defined measurements or observations, reported for each of several values of a
“control” variable, or aggregated into several “bins”. The “bin” or “control” parameter
may be any independent variable (besides those in the domain), which GetCoverage
requests may use for constraints.

Examples of compound observations include a multispectral radiance (that is, brightness
by wavelength, typical of satellite imagery), age distribution (counts of people by age
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brackets, in a census table), or climate pattern (mean rainfall by month of the year in a
climate database).

A compound range set may have more than one control parameter or set of “bins”, for
quantities related to values of several parameters (such as counts of wildlife tabulated
both by size and by species).

8.3.3.2.2 XML syntax

For a compound-valued range set, in addition to describing the measured or observed
quantities themselves, it’s often useful to describe the control parameter(s) in some detail,
and to list the “valid” parameter values — those for which measurements are available (or
“by which” aggregate values are available). Such descriptions enable GetCoverage
requests to retrieve meaningful subsets constrained along the values of the parameter.
This is the intent of the optional AxisDescription element, structured as in Figure 14.

AxisDescriptionType

r- J:, metadataLink

-
valueEnumType |

AxisDescription [%]—l»
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|
|
|
|
|
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| |
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|
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|
|
|
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Figure 14 — AxisDescription

AxisDescription has three attributes (all optional):

a) semantic points to the definition of the parameter values

b) refSys: a pointer to the reference system in which the values are expressed

c) refSysLabel: a short label denoting the reference system, for onscreen display
AxisDescription has five sub-elements. The first four (metadataLink, description,

name, and label) are described in Subclauses 7.3.4.2 to 7.3.4.5. In addition, the values
element lists the parameter values or intervals for which data are available.
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The values element has two optional attributes, type (denoting the element’s datatype)
and semantic (defined as for AxisDescription), and the following sub-elements:

a) interval denotes the time values between the values of its sub-elements min and
max. [t has three attributes and three sub-elements, all optional:

1) The type attribute denotes the element’s datatype. (This and the next attribute
may override those on the parent values element.)

2) The semantic attribute points to the definition of the parameter values.

3) The atomic attribute indicates whether GetCoverage requests must use
constraints that encompass the entire interval. (If false, then GetCoverage
requests may use values in between min and max as constraints.)

4) Sub-elements min and max list the lower and upper bounds of the interval for
which coverage data are available. (Both values are expressed in the reference
system denoted by the refSys attribute on AxisDescription). Both elements have
an optional closure attribute denoting whether the interval is “closed” or “open”
at each bound (i.e., includes or excludes the edge value itself). (The default value
is “closed”.)

5) The interval may be a continuous set of parameter values between the min and
max values, or a set of regularly spaced values. In the latter case, the res sub-
element lists the spacing between adjacent parameter values. (If res is absent, the
interval is a continuous set of parameter values: any value between min and max
should produce a meaningful GetCoverage response.)

b) The singleValue element lists a single parameter value for which data are available.
Its optional attributes, type and semantic, are defined as for interval.

NOTE The values element may have any sequence of interval and singleValue sub-elements.

c) The default element lists the parameter value that the server will use for
GetCoverage requests that omit a constraint along this parameter. GetCoverage
requests against a coverage offering whose AxisDescription has no default must
specify a valid constraint for this parameter.

For example, the AxisDescription for a multispectral image might indicate that the
coverage range reports brightness values for each of several wavelength “bands”
expressed in nanometers.

8.3.3.2.3 Compound range sets

A compound valued range set is designed for observations that are identically defined —
that report the same property, expressed in the same reference system. If a set of
observations has any semantic variation, or any differences in the reference system, then
the different kinds of observations belong in different coverages. For instance, a
multispectral image in which some bands record emissive radiance, and others record
reflective radiance, would require distinct coverages.
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When several identically defined measurements are tied to an ordinal, interval, or ratio
parameter, they may be structured either as several scalar-valued coverages or as a single
compound-valued coverage. However, a compound-valued coverage is often preferable
to multiple scalar-valued coverages. This is because the AxisDescription element lets
clients retrieve subsets of the component observation by requesting intervals (“slices”)
along the parameter axis. For example, one may retrieve the near-infrared portions of a
hyperspectral image by requesting that portion of the wavelength axis. Or, one may
extract racial distribution among (only) the elderly from a table listing population counts
by age and by race.

NOTE In a future version of this specification, compound values may also allow interpolation of
measured observations along a range axis (where appropriate — e.g., for interval or ratio parameters, with
values in narrow intervals separated by narrow gaps). For instance, hyperspectral imagery may allow
interpolation of radiance values over wavelength if the spectral bands are narrow enough and close enough
together. Similarly, population pyramids may allow interpolation of population over age if the age brackets
are suitably defined.

The range axis construct also anticipates “virtual coverages” (that is, real-time coverage servers that can
adjust measurement parameter values on request) — such as an imaging sensor whose wavelength bands
can be remote controlled, or a census data server that tabulates raw questionnaire data into age brackets of
the user’s choice.

When several identically defined measurements are tied to a nominal (not ordinal)
parameter (one for which intervals or “’slices” are not defined, e.g., species, or landuse), a
compound observable (such as counts by species) is functionally equivalent to multiple
scalar-valued coverages (count of speciesl, count of species2, etc.). In either case, range
subset requests are limited to lists of individual values (lions, tigers, bears, etc.).
However, a compound observable does offer the notational convenience of describing the
observable only once — a useful shorthand when the same observable is reported at many
different values of a parameter.

8.3.3.3  NullValues

An important part of a range set description is the representation of null value(s) in the
coverage. The coverage encoding itself may specify a fixed value for null (e.g. “-99999”
or “N/A”), but more often the choice is up to the provider and must be communicated to
the client outside of the coverage itself. This is the purpose of the optional NullValues
element, whose structure is depicted in Figure 15.

F—— - —_—— — — —
valueEnumType

| | r-o min | |

Figure 15. NullValues
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NullValues is structured and interpreted exactly like the values element in
AxisDescription (see Subclause 8.3.3.2.2).

8.3.4 SupportedCRSs and coordinate reference systems (CRS)
8.34.1 Overview

For each coverage offering, the supportedCRSs element lists the CRSs in which the
server understands incoming GetCoverage requests; and those in which it can respond to
GetCoverage requests. It may also list the native CRS of the data. Its structure is
depicted in Figure 16.

=
| SupportedCRSsType

Erequesﬂ-‘!esponseCRSs ”

TED

Ereques’tCRS

|
|
|
|

supportedCRSs E}l—(—"-—

responseCRSs

1.
TBD,

Figure 16. SupportedCRSs

The supportedCRSs element has either a requestResponseCRSs sub-element, or both a
requestCRSs sub-clement and a responseCRSs sub-element.It may also have a
NativeCRSs element. These sub-elements all have the same content model, a list of CRS
identifiers within a single code-space. These CRS identifiers may be any of the
EPSG:xyz, AUTO:xyz, or OGC:xyz coordinate systems defined in the Web Map
Service Implementation Specification (OGC Doc. 01-0685r3); or the strings
“Engineering” or “Image” to denote an “engineering” or “image” CRS, whose
relationship to earth coordinates may not be well defined. (The “image” CRS applies to
images and grid coverages: it is a special kind of engineering CRS, defined as row and
column offsets from the image origin.)

NOTE To infer the ground positions of locations expressed in the engineering or image coordinates of
a coverage, a client needs additional information, such as control points or sensor metadata (e.g., the orbital
model). WCS does not specify how to request, encode, or transmit this additional information: it may be
embedded in the coverage response, available from a separate source, or otherwise known to the client.

For georectified images or grids , when this CRS references an EPSG or AUTO
coordinate reference system, it designates the base ground CRS for the georectified
image or grid -- not the internal image CRS. Each referenced CRS must be the same as
referenced by the srsName attribute of one of the RectifiedGrid elements defined in
Subclause 8.2.1.1.
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8.3.4.2 requestResponseCRSs

A coverage offering must either advertise the CRSs in which it can both accept
GetCoverage requests and deliver coverage responses, or detail its supported request and
response CRSs separately. Thus, every Coverage must have either a
requestResponseCRSs element, or both a requestCRSs and a responseCRSs element
(each of which list one or more CRS identifiers). These CRSs should include the
coverage offering’s native CRS(s) as defined below.

8.3.4.3 requestCRSs

The requestCRSs element states the CRS(s) in which GetCoverage requests may be
expressed against a coverage offering. These CRSs should include the coverage
offering’s native CRS(s) as defined below.

8.3.4.4  responseCRSs

The responseCRSs element states the CRS(s) in which coverage replies to GetCoverage
requests may be expressed. These CRSs should include the coverage offering’s native
CRS(s) as defined below.

Servers that serve coverages in the special CRS codes “Engineering” or “Image”
defined above may embed georeferencing information (e.g., sensor model or tie-points)
in the coverage reply.

8.3.4.4.1 nativeCRSs
The optional nativeCRSs element states the native CRS(s) of a coverage — that is, the

CRS(s) in which coverages can be obtained without any distortion or degradation of the
data.

8.3.5 SupportedFormats

The required supportedFormats element advertises the output format(s) in which
coverages may be requested from this coverage. Figure 17 depicts its structure.

(Supporte{IFormatsTm}e E:I—(—--—:El—Eformats ”

1..00

Figure 17. supportedFormats

These formats are identified by a simple string. Any format is acceptable, provided that at
least one of the following formats is supported for each coverageOffering.

a) GeoTIFF <http://www.remotesensing.org/geotiff/geotiff.html>

b) HDF-EOS <http://heineken.gsfc.nasa.gov/>

c) DTED <http:/www.nima.mil/publications/specs/printed/89020A/89020A_DTED.pdf>
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d) NITF <http://www.ismc.nima.mil/ntb/baseline/1999.html>
e) GML <http://www.opengis.org/techno/documents/02-023r4.pdf>

Servers may serve coverages in other encodings as well. An individual server must
indicate what encodings it supports on a coverage offering by listing them in the
supportedFormats element in a DescribeCoverage response.

8.3.6 SupportedInterpolations

The optional supportedInterpolations element states whether and how the server will
interpolate coverage values over the spatial domain when a request requires resampling,
reprojection, or other generalization. Using a (repeatable) InterpolationMethod sub-
element, a coverage offering may list any of 6 spatial interpolation methods (Table 8).

Table 8. Interpolation methods

Interpolation Method Description
nearest neighbor (default)
bilinear

These are defined in ISO 19123 (Schema for Coverage

bicubic Geometry and Functions), Annex B.

lost area

barycentric

none No interpolation is available; requests must be for

locations that are among the original domain locations.

supportedInterpolations has a default attribute that lists what interpolation method is
used for requests that don’t specify one. If supportedInterpolations is absent or empty
with no default attribute, then clients should assume nearest-neighbor interpolation.

If the only interpolation method listed is ‘none’, clients may only retrieve (subsets of)

this coverage in its native CRS and at its native resolution.

9 GetCoverage operation

9.1 Introduction

The GetCoverage operation allows retrieval of coverages from a coverage offering. A
WCS server processes a GetCoverage request and returns a response to the client.

9.2 GetCoverage requests

9.2.1 Overview

A GetCoverage request may be encoded as key-value pairs, or as an XML document. The
next two subclauses detail each of these encodings.
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9.2.2 Key-value pair encoding
9.22.1 Overview

Table 9 specifies the complete GetCoverage Request.
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Table 9 — The GetCoverage Request expressed as Key-Value Pairs.

URL Component

Description

http://server address/path/script?
SERVICE=WCS
VERSION=1.0.0
REQUEST=GetCoverage
COVERAGE=name
CRS=crs_identifier

RESPONSE CRS= crs_identifier

URL of WCS server. Required.

Service name: Must be “WCS”. Required.

Request protocol version. Required.

Name of the request. Must be “GetCoverage”. Required.
Name of an available coverage. Required.

Coordinate Reference System in which the request is
expressed. Required.

Coordinate Reference System in which to express coverage
responses. Optional; defaults to the request CRS.

BBOX=minx, miny, maxx, maxy,
minz, maxz

Request a subset defined by the specified bounding box,
with min/max coordinate pairs ordered according to the
Coordinate Reference System identified by the CRS
parameter. One of BBOX or TIME is required.

TIME= timel,time2, ...
or
TIME= min/max/res, ...

Request a subset corresponding to the specified time instants
or intervals, expressed in an extended ISO 8601 syntax.
Optional if a default time (or fixed time, or no time) is
defined for the selected layer.

One of BBOX or TIME is required.

PARAMETER= vall,val2, ...
or
PARAMETER= min/max/res

WIDTH = w (integer)
HEIGHT = h (integer)
[DEPTH =d (integer)]

RESX=x (double)
RESY=y (double)
[RESZ=z (double)]

FORMAT= format

EXCEPTIONS= application /
vnd.ogc.se_xml
(Vendor-specific parameters)

(Included only for range sets with compound values)
Request a range subset defined by constraining parameter
PARAMETER. 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. For instance:
band=1,5,3 (e.g., radiance values in bands 1, 5, 3)
age=0/18 (e.g., counts of people with ages under 18 yrs.)
Optional if the chosen range component has default values
for the parameter.

Request a grid of the specified width (w), height (h), and
[for 3D grids] depth (d) (integer number of gridpoints).
Either these or RESX, RESY, [for 3D grids] RESZ are
required.

[when requesting georectified grid coverages]

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

Either these or WIDTH, HEIGHT, and [for 3D grids]
DEPTH are required.

Requested output format of Coverage. Must be one of those
listed under the description of the selected coverage.
Required.

The format in which exceptions are to be reported by the
Server. Optional.

Optional.

9.2.2.2 SERVICE=WCS / VERSION=version

These parameters are defined as for GetCapabilities in Subclause 7.2.
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9.2.2.3 REQUEST=GetCoverage

The Basic Service Elements clause defines this parameter. For GetCoverage, the value
"GetCoverage" must be used.

9.2.2.4 COVERAGE=name

The COVERAGE parameter requests a single coverage, identified by a name under a
CoverageOfferingBrief in the ContentMetadata section of the Capabilities XML
document. If the Capabilities XML document does not have a ContentMetadata section,
clients must obtain a valid coverage identifier from another source (such as a catalog
service).

NOTE Future versions of this WCS specification may address ways to request multiple coverages,
combining them according to mathematical or logical operators (Boolean or other rule-based overlay).

9.22.5 CRS
The CRS (Coordinate Reference System) parameter is defined in Subclause 8.3.4.

GetCoverage requests must use this parameter to specify the coordinate reference system
in which the request domain constraints are expressed (BBOX). The values of this
request parameter must be one of those defined in a requestResponseCRSs or
requestCRSs element under the requested coverage.

If the Capabilities XML’s requestCRSs element for a coverage offering lists only
“Engineering” or “Image” (indicating a coverage that is not available in georectified
form), then clients must request that coverage offering in its internal (local / pixel)
coordinate reference system, by specifying CRS=Engineering or CRS=Image (case-
insensitive) in the GetCoverage request.

Some WCS servers may support on-the-fly georectification of coverages that are
georeferenced but not already georectified. Such servers accept requests expressed in a
coverage's internal pixel / local coordinate system, but are able to express coverage
replies in a ground coordinate system. Such servers may indicate this capability for a
coverage by listing “Engineering” or “Image”in their requestCRSs element, but also
listing a ground coordinate system in a ResponseCRSs element for the same coverage
offering. In such cases, GetCoverage requests may specify CRS=Engineering or
CRS=Image (case-insensitive); but add a RESPONSE_CRS value corresponding to a
ground coordinate reference system.

9.2.2.6 RESPONSE_CRS

This parameter specifies the coordinate system in which the coverage response should be
referenced. This parameter is optional; its value defaults to that of CRS (described
previously). Thus, omitting it requests a coverage response referenced in the same
coordinate reference system as the request (like WMS and WES).
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The value of this request parameter must be one of those defined in a
requestResponseCRSs or responseCRSs element under the requested coverage
offering.

9.2.2.7 BBOX

A GetCoverage request may include a 1-D, 2-D, or 3-D spatial constraint expressed as a
rectangle (or line, or parallelepiped) aligned with the axes of the spatial reference system
given in the CRS parameter. Such a constraint is expressed as a BBOX parameter
representing the coordinates of the southwest/lower and northeast/upper corners (in that
order) as comma-separated numbers (e.g., minx, miny, maxx, maxy).

NOTE The order (southwest, northeast) often corresponds to (minimum X, minimum y, maximum X,
maximum y) — but this is not always the case. For instance, when a Bounding Box expressed in longitude

and latitude crosses the antimeridian (the meridian with longitude +/-180 degrees), its northeast corner’s
longitude is often less than that of its southwest corner.

Each corner’s coordinate(s) must be expressed in the order and units given by the CRS.

For any part of the coverage domain that is partly or entirely contained in the Bounding
Box defined by BBOX, the server must return coverage data in the requested format.

A GetCoverage request must include a valid BBOX, or TIME (below), or both.

9.2.2.8 TIME

If the DescribeCoverage XML reply defines a TemporalDomain on the selected
coverage, GetCoverage requests may use a separate TIME parameter to constrain the
request in time, thus supplementing a spatial (1D, 2D, or 3D) Bounding Box.

Time constraints and date / time values must be expressed using a time frame identified
by the frame attribute on an element in the TemporalDomain of the requested coverage
offering. The special keyword “now” may be used in lieu of a determinate time value, to
request the most recent available data.

A GetCoverage request must include a valid BBOX (above), or TIME, or both.
9.2.2.9 PARAMETER
If the range set of the selected coverage consists of compound values, GetCoverage

requests may include constraints defined on the parameter(s) of the compound range set.
Such constraints are expressed as “PARAMETER=[value]”, where

a) The variable string PARAMETER matches the name of an AxisDescription element
defined on that range set, and

b) [value] is one of the acceptable values defined in the corresponding AxisDescription
element.

For example, a coverage range set might consist of radiance values reported by
wavelength intervals. For such a coverage offering, the DescribeCoverage reply might
include an AxisDescription with the name “Wavelength”, with units in nanometers.
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Given such a description, a GetCoverage request might limit the request to visible
wavelengths by specifying

WAVELENGTH=650/ 700, 500/560, 430/500

This parameter constraint is optional if the selected range set has a default value on the
corresponding AxisDescription.

9.2.2.10 Grid size: WIDTH, HEIGHT, DEPTH

GetCoverage requests may request coverage replies with a specific grid size. The
parameters WIDTH, HEIGHT, DEPTH define the grid size (number of gridpoints or
cells) along the three axes of the grid.

Either these parameters or RESX, RESY, RESZ are normally required. However, if the
Capabilities XML reports only the Interpolation method “None” for the queried coverage,
then GetCoverage requests must be for the full native resolution of the data; they may not
use RESX, RESY, RESZ or WIDTH, HEIGHT, DEPTH to change the coverage
resolution. In this case, BBOX alone is used for subsetting.

9.2.2.11 Grid resolution: RESX, RESY, RESZ

GetCoverage requests for gridded coverages may request coverage replies in specific
grid resolutions. The parameters RESX and RESY define the grid-cell size along the first
and second axes of the coordinate reference system given in CRS or RESPONSE CRS.

If the RESPONSE CRS is a 3D spatial reference system, then the additional RESZ
parameter may be used to specify the desired resolution along the third axis of that
coordinate reference system.

Either these parameters or WIDTH, HEIGHT, DEPTH are normally required when
requesting grid coverages. However, if the DescribeCoverage XML reply reports only the
Interpolation method “None” for the queried coverage, then GetCoverage requests must
request the full native resolution of the data: they may not use RESX, RESY, RESZ or
WIDTH, HEIGHT, DEPTH to change the coverage resolution. In this case, BBOX alone
is used for subsetting.

9.2.2.12 FORMAT

The value of this parameter must be one of those listed in a supportedFormats/formats
element (see 8.3.5 above) under the selected coverage offering in the DescribeCoverage
XML reply. In an HTTP environment, a “Content-type” entity header, containing an
appropriate MIME type string for the chosen format, must precede the returned object.

9.2.2.13 EXCEPTIONS

A Web Coverage Service must offer the exception reporting format
“application/vnd.ogc.se_xml” by listing it in a Capability / Exceptions / Format
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element in its Capabilities XML response. The entire MIME type string in Capability /
Exceptions / Format is used as the value of the EXCEPTIONS parameter.

Errors are reported using Service Exception XML, as specified in Subclause A.3. This is
the default exception format if none is specified in the request.

9.2.3 XML encoding

9.2.3.1 Overview

Figure 18 provides an overview of the GetCoverage XML request syntax.

—|; sourceCoverage |

GetCoverage E]_( jE'_---l interpolationMethod |

Figure 18 - GetCoverage

GetCoverage has two required attributes, service and version (defined as for
GetCapabilities in Subclause 7.2). It also has 5 required sub-elements, described in
Subclauses 9.2.3.2 t0 9.2.3.6 below.

9.2.3.2 sourceCoverage

The sourceCoverage element specifies a single coverage available from the WCS server.
Its value must match that of a CoverageOfferingBrief / name element obtained from the
WCS server's Capabilities XML document, or from a third-party catalog describing the
server's holdings. The type of the sourceCoverage element is any URI .

9.2.3.3 DomainSubset

The domainSubset specifies what subset of the spatial and temporal domain to retrieve.
Its syntax (shown in Figure 19 below) resembles that of domainSet in the coverage
description (Subclause 8.3.2).
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e R —
| TimePeriodType

DomainSubsetType [ = """""""""

Figure 19. DomainSubset

The domainSubset must include either a spatialSubset (stating the spatial locations for
the requested coverage), a temporalSubset (describing the time instant(s) or interval(s)
for the requested coverage), or both.

The spatialSubset restricts the spatialDomain type described in Subclause 8.3.2.2. It
requires both a single GML Envelope (to request data for an overall extent in space and
time) and a single GML Grid (to specify the grid size (rows and columns) of the returned
coverage).

NOTE In response to a GetCoverage request, a WCS server will return a grid of the requested size
covering the requested area. This usually requires interpolating / resampling the coverage values stored on
the server. To avoid any interpolation / resampling, clients should request the coverage in a native CRS
stated by the server; and select a GML Envelope whose extent exactly matches that of the requested GML
Grid. For such a request, if the chosen CRS is “Image” or “Engineering”, the Envelope and Grid must
both describe grids of the same size. For other CRSs, the Envelope and Grid must be related by the
offsetVector values in the coverage description (if supplied in the coverage description).

Clients may substitute a GML RectifiedGrid for the GML Grid. This lets a client
specify separate row and column offsets — e.g., when requesting a georectified grid
whose rows and columns are not aligned with the axes of the chosen CRS.

NOTE A GML RectifiedGrid defines both a grid size (rows and columns) and a grid spacing in
ground coordinates. Therefore it defines a particular spatial extent, which should match that of the GML
Envelope.

The temporalSubset element has the same structure as temporalDomain (Subclause
8.3.2.3): it allows requests to specify a sequence of time instants and / or intervals.

9.2.3.4 RangeSubset

In the case of a compound range set, clients may request subsets by constraining the
value of a range axis / parameter. The rangeSubset expresses what subset of the range to
retrieve, using a repeatable axisSubset element, as depicted in Figure 20.

© OGC 2003 — All rights reserved 37



OGC 03-065r3
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valueEnumType
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Figure 20. RangeSubset

The axisSubset element has a name attribute that must match that of an AxisDescription
element defined on the given range component in the DescribeCoverage XML response
(Subclause 8.3.3.2). The value(s) requested under axisSubset must be among those listed
for the requested AxisDescription in the DescribeCoverage XML reply.

9.2.3.5 InterpolationMethod

The interpolationMethod specifies what type of interpolation to use for resampling
coverage values over the spatial domain. This must be one of those listed for this
coverage offering in the DescribeCoverage XML response (Subclause 8.3.6).

9.2.3.6 Output CRS and Format

The output element asks for coverage responses to be expressed in a particular
Coordinate Reference System (crs) and encoded in a particular format. Values for these
elements must be among those listed under supportedCRSs and supportedFormats,
respectively, in the DescribeCoverage XML reply (Subclauses 8.3.4 and 8.3.5).

9.3 GetCoverage response
9.3.1 Overview

The response to a valid GetCoverage request must be a coverage extracted from the
coverage requested, with the specified spatial reference system, bounding box, size, and
format.

An invalid GetCoverage request must yield an error output in the requested Exceptions
format (or a network protocol error response in extreme cases).

In an HTTP environment, the returned value must have a Content-type entity header that
matches the format of the return value.

9.3.2 Coverage encoding

A WCS server shall serve coverages in any of the formats listed in supportedFormats
for the requested coverage offering (see 8.3.5 above).
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9.4 Exceptions

For WCS, the Exceptions tag in the Capabilities response (and its counterpart EXCEP-
TIONS parameter in a GetCoverage request) is optional; if present, it must have a valid
MIME type string as its value.

A Web Coverage Server throwing an exception shall adhere to the value of the EXCEP-
TIONS parameter. Nonetheless, a Web Coverage server may, due to circumstances
beyond its control, return nothing (this might result from the HTTP server’s behavior
caused by a malformed request, by an invalid HTTP request, by access violations, or any
of several other conditions). Web Coverage Service clients should be prepared for this
eventuality.
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Annex A
(normative)

WCS XML Schemas

A.1 GetCapabilities request Schema

See file wesCapabilities.xsd

A.2 GetCapabilities response schema

See file wesCapabilities.xsd

A.3 DescribeCoverage request schema

See file describeCoverage.xsd

A.4 DescribeCoverage response schema

See file describeCoverage.xsd

A.5 GetCoverage request schema

See file getCoverage.xsd

A.6 Service exception schema

This subclause contains the Service Exception Schema corresponding to this version of
the WCS specification. This subclause also summarizes the defined exception codes and
their meanings.

<?xml version="1.0" encoding="UTF-8"?>
<xs:schema targetNamespace="http://www.opengis.net/ogc"
xmlns:ogc="http://www.opengis.net/ogc" xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
elementFormDefault="qualified" attributeFormDefault="unqualified">
<xs:element name="ServiceExceptionReport">
<xs:annotation>
<xs:documentation> The ServiceExceptionReport element contains one or more
ServiceException elements that describe a service exception. </xs:documentation>
</xs:annotation>
<xs:complexType>
<xs:sequence>
<xs:element name="ServiceException" type="ogc:ServiceExceptionType"
minOccurs="0" maxOccurs="unbounded">
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<xs:annotation>
<xs:documentation> The Service exception element is used to describe a
service exception. </xs:documentation>
</xs:annotation>
</xs:element>
</xs:sequence>
<xs:attribute name="version" type="xs:string" fixed="1.2.0"/>
</xs:complexType>
</xs:element>

<xs:complexType name="ServiceExceptionType">
<xs:annotation>
<xs:documentation> The ServiceExceptionType type defines the ServiceException
element. The content of the element is an exception message that the service wished to convey
to the client application. </xs:documentation>
</xs:annotation>
<xs:simpleContent>
<xs:extension base="xs:string">
<xs:attribute name="code" type="xs:string">
<xs:annotation>
<xs:documentation> A service may associate a code with an exception by

using the code attribute. </xs:documentation>

</xs:annotation>

</xs:attribute>
<xs:attribute name="locator" type="xs:string" use="optional">
<xs:annotation>
<xs:documentation> The locator attribute may be used by a service to

indicate to a client where in the client's request an exception was encountered. If the request
included a 'handle’ attribute, this may be used to identify the offending component of the request.
Otherwise the service may try to use other means to locate the exception such as line numbers
or byte offset from the begining of the request, etc ... </xs:documentation>

</xs:annotation>

</xs:attribute>

</xs:extension>
</xs:simpleContent>
</xs:complexType>

</xs:schema>

Table A.1 — Exception codes defined by this specification

Exception Code Meaning
InvalidFormat Request contains a Format not offered by the service instance.
CoverageNotDefined Request is for a Coverage not offered by the service instance.

CurrentUpdateSequence | Value of (optional) UpdateSequence parameter in GetCapabilities
request is equal to current value of Capabilities XML update
sequence number.

InvalidUpdateSequence | Value of (optional) UpdateSequence parameter in GetCapabilities
request is greater than current value of Capabilities XML update
sequence number.

MissingParameterValue | Request does not include a parameter value, and the service instance
did not declare a default value for that parameter.

InvalidParameterValue | Request contains an invalid parameter value.
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B.1

Annex B
(informative)

XML examples

Introduction

As an aid to understanding and a guide for implementation, this annex contains example
XML which is valid according to the XML schemas in Annex A. Implementers should
consult the main body of the specification document and the schemas to ensure
compliance rather than editing this XML without full understanding.

B.2

B.3

B.4

B.5S

B.6

B.7

42

Example GetCapabilities XML request

Example GetCapabilities XML response

Example DescribeCoverage XML request

Example DescribeCoverage XML response

Example GetCoverage XML request

Example Service Exception XML
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Annex C
(normative)

Conformance

C.1 Introduction

Specific conformance tests for Web Coverage Service have not yet been determined and
will be added in a future revision of this specification. At the moment, a WCS
implementation must satisfy the following system characteristics to be minimally
conformant with this specification:

a)

b)

2

h)

WCS Clients and servers must support the GetCapabilities, DescribeCoverage, and
GetCoverage operations.

WCS clients must issue GetCapabilities requests in Key-Value Pair (KVP) or XML
form. GetCapabilities KVP requests must conform to Subclause 7.2.2.
GetCapabilities XML requests must conform to Subclause 7.2.3, and must be valid
against the XML Schema definition in Subclause A.1.

WCS servers must respond to a GetCapabilities request with an XML document that
conforms to Subclause 7.3, and is valid against the XML Schema definition in
Subclause A.2.

WCS clients must issue DescribeCoverage requests in Key-Value Pair (KVP) or
XML form. DescribeCoverage KVP requests must conform to Subclause 8.2.2.
DescribeCoverage XML requests must conform to Subclause 8.2.3, and must be valid
against the XML Schema definition in Subclause A.3.

WCS servers must respond to a DescribeCoverage request with an XML document
that conforms to Subclause 8.3, and is valid against the XML Schema definition in
Subclause A.4.

WCS clients must issue GetCoverage requests in Key-Value Pair (KVP) or XML
form. GetCapabilities KVP requests must conform to Subclause 9.2.2. GetCoverage
XML requests must conform to Subclause 9.2.3, and must be valid against the XML
Schema definition in Subclause A.S.

WCS servers must be able to respond to a GetCoverage operation with a coverage
encoded in one of the output formats listed in Subclause 9.3.2.

All clauses in the normative clauses of this specification that use the keywords
"must", "must not", "required", "shall", and "shall not" must be satisfied.
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Annex D
(informative)

UML model

D.1 Introduction

This annex provides a UML model of the WCS interface, using the OGC/ISO profile of
UML summarized in Subclause 5.2.

Figure D.1 is a UML diagram summarizing the WCS interface. This class diagram shows
that the WebCoverageService class inherits the getCapabilities operation from the
abstract OGCWebService class, which is common to all OGC Web Services. The
WebCoverageService class adds the getCoverage and describeCoverage operations. (The
capitalization of class, operation, and data type names uses the OGC/ISO profile of
UML.)

<<Interface>>
OGCWeb Service {Abstract}
(from OGC Web Service)

+ getCapabilities(request : GetCapabilities) : Capabilities

1

WebCowerageServer

+ getCowverage(request : GetCoverage) : ResultCoverage
+ describeCoverage(request : DescribeCoverage) : CoverageDescription

\
Each sener instance instantiates only one object of this class,
and this object always exists while server is available.

Figure D.1 — WCS interface UML diagram

Each of the three operations uses a request and a response data type, each of which can
also be defined by one or more additional UML classes The following subclauses provide
a more complete UML model of the WCS interface, adding UML classes defining the
operation request and response data types.
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D.2 UML packages

The WCS interface UML model is organized in nine packages, as shown in the package
diagram in Figure D.2. These nine WCS-specific packages make use of three non-WCS-
specific packages, named OGC Web Service, ISO 19115 Subset, and GML Subset. This
package diagram shows the dependencies among the various packages
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OGC Web Senice
(from Logical View)
+ Capabilities {Abstract}
+ DCPType
+ GetCapabilities
+ HTTP
+ InterpolationMethod
+ LatLonEnwelope
+ MetadataLink
+ MetadataType
_— + OGCWebSenice {Abstract}
_— + OtherRequestBase {Abstract} —
_— + SupportedCRSs
+ SupportedFormats
+ Supportedinterpolations
+ TimePeriod
+ TimeSequence

% A ~

/ | \

/I S\

/ + WCSRequestBase {Abstract} \/ /

+ WebCoverageServer

7\
Get (Poverage / \ \
+ AxisSubset L/ )&

+ DomainSubset Describe Coverage

A

+ GetCoverage + CowerageDescription

+ RangeSubset + CapabilitiesSection + DescribeCoverage

+ Output WCS Get Capabilities + CoverageOffering
+ ResultCoverage + WCS_Capbilites + DomainSet
+ SpatialSubset + SpatialDomain

% v | g_\v—

‘ WCS Capability Content Metadata ‘
+ Exception \ + ContentMetadata ‘
‘ + Request + CowverageOfferingBrief
+ VendorSpecificCapabilities {Abstract} Senice + Description {Abstract}
‘ + WCSCapability + Senice | | + DescriptionBase {Abstract}
- / : :
—
¢ v
‘ ISO 19115 Subset v T Ve
from Logical View T A~
Lemleg i i GML Subset ? Closure Range Set
‘ + Contact (from Logical View) + Typr;tgli\feral + AxisDescription
+ Keywords (o) +ValueEnum | + RangeSet
+ OnlineResource + CodelList + ValueEnumBase + Values
+ ResponsibleParty + TimeDuration + ValueRange
‘ + Telephone + TimePosition

Figure D.2 — WCS interface package diagram

Each of the nine WCS-specific packages shown in Figure D.2 is described in the
following subclauses, followed by the OGC Web Service package.
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D.3 WCS package

The WCS package is shown in the class diagram in Figure D.3. This diagram does not
show the classes used by the three operation requests and responses, which are shown
(with this package) in the Get Coverage, Describe Coverage, and WCS GetCapabilities
packages. This diagram also shows two used classes from the OGC Web Service
package, which is common to all OGC Web Services.

<<Interface>>
OGCWeb Service {Abstract}
(from OGC Web Service)

+ getCapabilities(request : GetCapabilities) : Capabilities

]

<<Type>>
WebCowerageServer

+ getCowverage(request : GetCoverage) : ResultCoverage
+ describeCoverage(request : DescribeCoverage) : CoverageDescription

Each sener instance instantiates only one object of this class,
and this object always exists while server is available.

<<DataType>>
OtherRequestBase {Abstract}
(from OGC Web Service)

+ version : CharacterString

]

<<DataType>>
WCSRequestBase {Abstract}

+ seniice : CharacterString = "WCS" {frozen}

Figure D.3 — WCS package class diagram
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D.4 Get Coverage package

The Get Coverage package is shown in the class diagram in Figure D.4. This diagram

also shows the two classes of the WCS package plus several used classes from the OGC

Web Service and WCS Values packages.

<<Interface>>

OGCWeb Service {Abstract}

(from OGC Web Service)

+ getCapabilities(request : GetCapabilities) : Capabilities

]

<<DataType>>
OtherRequestBase {Abstract}
(from OGC Web Service)

+ version : CharacterString

<<Type>>
WebCoverageServer
(from WCS)

+ getCowerage(request : GetCowverage) : ResultCoverage
+ describeCoverage(request : DescribeCoverage) : CoverageDescription

i

7 N
<<DataType>> / \
WCSRequestBase {Abstract}
(fromWCS) / \
+ senice : CharacterString = "WCS" {frozen} /
Zﬁ / <<CodeList>>
InterpolationMethod
<<DataType>> (from OGC Web Service) ;;Ej:gg’/g;»e
GetCoverage + nearest neighbor J
+ request : CharacterString = "GetCoverage" {frozen} : + bilinear
+ sourceCoverage : CharacterString + bicubic
+ interpolationMethod [0..1] : InterpolationMethod + lost area
+ barycentric Not yet detailed
+ none
1 1 1
+output |/ 1
<<DataType>>
Output +rangeSubset
+ crs [0..1] : CharacterString
+ format : CharacterString 0.1 «R(Z:Z(e)g\ljlg;eeT
1 ¢ ¢ 1 1\, +domainSubset ]
<<DataType>>
1, +format  +crs |, 0..1 DomainSubset +axisSubset |, 1..*
<<DataType>> + requestSRS : CharacterString <<DataType>>
" g\;’fz . AxisSubset
(from ubse .) 1 1 + name : CharacterString
+ code : CharacterString
+ codeSpace [0..1] : URI
_"0..1\ +spatialSubset
OneOrBoth
<<DataType>>
+termporalSubset 0..1 SpatialSubset
<<DataType>>
<<DataType>> + envelope : GML_Enwelope ValueEnumBase
TimeSequence + grid : GML_Grid

(from OGC Web Service)

(from WCS Values)

Figure D.4 —Get Coverage package class diagram
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<<DataType>>
OtherRequestBase {Abstract}
(from OGC Web Service)

+ ersion : CharacterString

i

OGC 03-065r6

The Describe Coverage package is shown in the class diagram in Figure D.5. This
diagram does not show details of the RangeSet class, which is in the Range Set package
that is detailed in the following subclause. This diagram also shows the two classes of the
WCS package plus several used classes from the OGC Web Service and Content
Metadata packages.

Notice that the SpatialDomain class uses three data types defined by GML, here named
GML_Envelope, GML_Grid, and GML_Polygon, but not detailed in this Annex.

<<Interface>>
OGCWeb Service {Abstract}
(from OGC Web Service)

+ getCapabilities(request : GetCapabilities) : Capabilities

i

<<Type>>

WebCoverageServer

(from WCS)

+ getCowerage(request : GetCowerage) : ResultCoverage

+ describeCoverage(request : DescribeCoverage) : CoverageDescription

7

<<DataType>>
WCSRequestBase {Abstract}
(from WCS)

S
S

+ senice : CharacterString = "WCS" {frozen}

/

S

1

~

N\
\
\
\

<<DataType>>
DescribeCoverage

+ request : CharacterString = "DescribeCoverage" {frozen}
+ coverage [0..*] : CharacterString

<<DataType>>
CoverageOfferingBrief
(from Content Metadata)

<<DataType>>
CoverageDescription

<<DataType>>
DomainSet
1 1
+temporalDomain 0..1
<<DataType>>
TimeSequence
(from OGC Web Service)

OneOrBoth
0..1 +spatialDomain

1
1.*

<<DataType>>
1 CoverageOffering

+coverageOffering

1

1 1

+domainSet +rangeSet |/ 1

<<DataType>>
RangeSet
(from Range Set)

<<DataType>>
SpatialDomain

+ envelope [1..*] : GML_Enwelope
+ grid [0..*] : GML_Grid
+ polygon [0..*] : GML_Polygon

‘QJppoﬂedCRSs

1 <<DataType>>
SupportedCRSs
(from OGC Web Service)

+supportedFormats

<<DataType>>
SupportedFormats
(from OGC Web Service)

+supportedinterpolations

<<DataType>>
Supportedinterpolations
(from OGC Web Service)

Figure D.5 — Describe Coverage package class diagram

© OGC 2003 — All rights reserved

49



OGC 03-065r3

D.6 Range Set package

The Range Set package is shown in the class diagram in Figure D.6. This diagram shows
the two used classes of the WCS Values packages that is detailed in the following
subclause, plus a used class from the Content Metadata package, detailed later.

<<DataType>>
CoverageOffering <<DataType>>
(from Describe Coverage) Description {Abstract}
1 (from Content Metadata)
+rangeSet |, 1 | Z>
<<DataType>>
RangeSet

+ type [0..1] : URI
+ semantic [0..1] : URI 1

1 ‘\+axisDescri ption

0. <<DataType>>
+nullValues .|, 0..1 AxisDescription
+ semantic [0..1] : URI
+ refSys [0..1] : CharacterString
+ refSysLabel [0..1] : CharacterString

<<DataType>>
ValueEnum
(from WCS Values)

T,

<<DataType>> | 4\ qjues
Values

+default 1

<<DataType>>
TypedLiteral
(from WCS Values)
+ value : CharacterString
+ type [0..1] : URI

Figure D.6 — Range Set package class diagram
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D.7 WCS Values package

The WCS Values package is shown in the class diagram in Figure D.7.

<<DataType>>
ValueEnum
+ type [0..1] : URI
+ semantic [0..1] : URI

<<Enumeration>>
Closure
+ closed
+ open
<<DataType>> + open-closed
ValueEnumBase + closed-open
1 1
/ .
Ordered, 0.* *intenal
AtLeasdOne <<DataType>>
+singleValue ifenz)
<<DataType>> 0.1 1
TypedLiteral
+
+ value : CharacterString res
+ type [0..1] : URI +min

N <<DataType>>
+max ‘| 0..1 ValueRange

@ + type [0..1] : URI

1 |+ semantic [0..1] : URI

+ atomic [0..1] : Boolean = false
+ closure [0..1] : Closure

Figure D.7 — WCS Values package class diagram
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D.8 WCS Get Capabilities package

The WCS Get Capabilities package is shown in the class diagram in Figure D.8. This
diagram does not show details of the Service, WCSCapability, and ContentMetadata
classes, which are in the Service, WCS Capability, and Content Metadata packages that
are detailed in the following subclauses. This diagram also shows one class of the WCS
package plus several used classes from the OGC Web Service package.

<<Interface>>
OGCWeb Service {Abstract} =
i (from OGC Web Service)

+ getCapabilities(request : GetCapabilities) : Capabilities ‘

‘ <<Type>>

WebCoverageServer
(from WCS)

+ getCowerage(request : GetCowerage) : ResultCoverage
+ describeCowerage(request : DescribeCowerage) : CoverageDescription

<<DataType>>
Capabilities {Abstract}
(from OGC Web Service)
+ version [0..1] : CharacterString
+ updateSequence [0..1] : CharacterString

<<DataType>>
GetCapabilities
(from OGC Web Service)
+ senice : CharacterString = "WCS" {frozen}
+ request : CharacterString = "GetCapabilities" {frozen}
+ version [0..1] : CharacterString
+ section [0..1] : CapabilitiesSection = "/" Z}

+ updateSequence [0..1] : CharacterString

A <<DataType>>
— @ WCS_Capbilites 1
1
<<Enumeration>> +capability ||, 1 1 1), +senice
CapabilitiesSection <<DataType>> <<DataType>>
+/ WCSCapability Senice
+ /WCS_Capabilities/Senice (from WCS Capability) (from Service)
+ /WCS_Capabilities/Capability
+ /WCS_Capabilities/ContentMetadata +contentMetadata ,|, 1
<<DataType>>
ContentMetadata

(from Content Metadata)

Figure D.8 — WCS Get Capabilities package class diagram
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D.9 Service package

The Service package is shown in the class diagram in Figure D.9. This diagram also
shows several used classes from the Content Metadata, ISO 19115 Subset, and GML
Subset packages. (The ISO 19115 Subset and GML Subset packages are not detailed
separately in this Annex.)

<<DataType>>
DescriptionBase {Abstract}
(from Content Metadata)
+ description [0..1] : CharacterString
+ name : CharacterString

Z% <<DataType>>
<<DataType>> Capabilities {Abstract}
Description {Abstract} (from OGC Web Service)
(from Content Metadata) + ersion [0..1] : CharacterString
+ label : CharacterString + updateSequence [0..1] : CharacterString
<<DataType>> Zﬁ
Senice : <<DataType>>
- - - +sence WCS_Capbilites
1|+ version [0..1] : CharacterString < > o T .
+ updateSequence [0..1] : CharacterString 1 1 ffiom cteanshIltEs)
+keywords |, 0..* L 14 1
<<DataType>> 1 +accessConstraints
Keywords <<DataType>>
(from 1SO 19115 Subset) CodeList
+ keyword [1..*] : CharacterString 1.* (from GML Subset)
+ codes : Sequence <CharacterString>

+ees |, codeSpace [0..1] : URI

+responsibleParty |, 0..1

<<DataType>> OneOrBoth of individualName
ResponsibleParty OR organisationName
(from 1SO 19115 Subset) —
<<DataType>> + individualName [0..1] : CharacterString
OnlineResource + organisationName [0..1] : CharacterString <<-||_32I1ta'll;yp9>>
{fromll SOMOIIDISubseY) + positionName [0..1] : CharacterString Gl
+ linkage : URL (from 1SO 19115 Subset)
+ wice [0..*] : CharcterString
0..1 1 0.1 + facsimile [0..*] : CharcterString
+onlineResource -
1 0..1 .|, +contact 1/
+phone
<<DataType>>
Contact

(from 1ISO 19115 Subset)

1

0..1,|, +address

<<DataType>>
Address
(from 1SO 19115 Subset)
+ deliveryPoint [0..*] : CharacterString
+ city [0..1] : CharacterString
+ administrativeArea [0..1] : CharacterString
+ postalCode [0..*] : CharcterString
+ country [0..*] : CharcterString
+ electronicMailAddress [0..*] : CharcterString

Figure D.9 — Service package class diagram
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D.10 WCS Capability package

The WCS Capability package is shown in the class diagram in Figure D.10. This diagram
also shows several used classes from the OGC Web Service and ISO 19115 Subset
packages. (The ISO 19115 Subset package is not detailed separately in this Annex.)

<<DataType>> <<DataType>>
WCS_Capbilites Capabilities {Abstract}
(from WCS Get Capabilities) (from OGC Web Service)
+ version [0..1] : CharacterString
1 + updateSequence [0..1] : CharacterString
+capability |, 1
<<DataType>>

WCSCapability
+ version [0..1] : CharacterString
+ updateSequence [0..1] : CharacterString

1 1 1

+exception 1 +request |, 1 0..1 +vendorSpecificCapabilities
<<DataType>> <<DataType>> <<DataType>>
Exception Request VendorSpecificCapabilities {Abstract}
+ format [1..*] : CharacterString

1 1

N

1..* \|, +getCoverage

1 <<DataType>> .
- DCPType 1.
e (from OGC Web Service) < i
+getCapabilities +describeCoverage
1
+HTTP |, 1
<<DataType>>
HTTP
H1 (from OGC Web Service) @
1
AtLeasdOne i
. <<DataType>> .
0. OnlineResource 0.
(from 1SO 19115 Subset)
*get 4 inkage : URL +post

Figure D.10 — WCS Capability package class diagram
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D.11 Content Metadata package

The Content Metadata package is shown in the class diagram in Figure D.11. This
diagram also shows several used classes from the OGC Web Service and GML Subset
packages. (The GML Subset package, with the TimePosition class in it, is not detailed
separately in this Annex.)

Notice that the ContentMetadata class has an attached note which states that this class
“Can reference other service providing content metadata, instead of or in addition to
including CoverageOfferingBrief objects”. This other service can be a catalog service.
The association to the CoverageOfferingBrief class with the coverageOfferingBrief role
is thus modeled as an aggregation (instead of a composition) association, since the
equivalents of CoverageOfferingBrief objects can exist outside of ContentMetadata
objects.

<<DataType>>
Capabilities {Abstract}
(from OGC Web Service)

+ version [0..1] : CharacterString <<DataType>>
+ updateSequence [0..1] : CharacterString DescriptionBase {Abstract}
+ description [0..1] : CharacterString P
% + name : CharacterString 1
<<DataType>> Can reference other Z% 0..1|, +metadataLink
WCS_Capbilites senice providing
(from WCS Get Capabilities) content metadata, <<DataType>> <<DataType>>
instead of or in Description {Abstract} MetadataLink
¢ addition to including + label : CharacterString (o QEC el Senies)
1 CoverageOfferingBrief + reference : URI
objects + title [0..1] : CharacterString
+contentMetadata |, 1 % + about [0..1] : URI
<<DataType>> +coverageOf + metadataType : MetadataType
ContentMetadata feringBrief <<DataType>>
+ version [0..1] : CharacterString <>——————= CowverageOfferingBrief A
+ updateSequence [0..1] : CharacterString 1 1.%
1 0 ! <<CodeList>>
MetadataType
+keywords +latLonEnelope |, 1 (from OGC Web Service)
N <<DataType>> + TC211
<<EataTyze>> 0.. LatLonEnvelope + FGDC
eyworas (from OGC Web Service) + none
(from 1SO 19115 Subset) + position [2) : GML
+ keyword [1..*] : CharacterString posttio . _Pos

+ crs : URI = "WGS84(DD)" {frozen}

{}1 1
+type \|, 0..1 +timePosition ||, 2
<<DataType>> <<DataType>>

Code TimePosition

(from GML Subset)

+ code : CharacterString
+ codeSpace [0..1] : URI

(from GML Subset)

Figure D.11 — Content Metadata package class diagram
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D.12 OGC Web Service package

The OGC Web Service package is shown in the class diagrams in Figures D.12 and D.13.
These diagrams also show several used classes from the ISO 19115 Subset and GML
Subset packages. (The ISO 19115 Subset and GML Subset packages are not detailed
separately in this Annex. Also, the TimePosition and Timeduration classes in the GML
Subset package are not detailed in these class diagrams.)

As shown, the OGC Web Service package contains several un-connected parts, which are
separately used by the various WCS packages defined in the preceding subclauses.
Notice that the LatLonEnvelope class uses a type from GML 3, here named GML_pos
but not detailed in this Annex.

56

This abstract class is subtyped and expanded
by each OGC web senice interface.

<<DataType>>
OtherRequestBase {Abstract}

OGCWeb Service {Abstract}

<<Interface>>

+ version : CharacterString

+ getCapabilities(request : GetCapabilities) : Capabilities

=

~

<<DataType>>
GetCapabilities

+ senvice : CharacterString = "WCS" {frozen}

+ request : CharacterString = "GetCapabilities" {frozen}
+ version [0..1] : CharacterString

+ section [0..1] : CapabilitiesSection = "/"

+ updateSequence [0..1] : CharacterString

N

<<DataType>>
Capabilities {Abstract}
+ version [0..1] : CharacterString
+ updateSequence [0..1] : CharacterString

<<DataType>>
<<DataType>> TimeSequence
DCPType
1 1
1
+HTTP | 1 Ordered,
. . , |AtLeasdOne 0.* +timePeriod
<<DataType>> +timePosition 0..
<<DataType>>
— HTTP * <<DataType>> | 1 ﬂmePgr?od
1 1 TimePosition -
(from GML Subset) | +beginPosition 4 |* frame [0..1] : URI
AtLeasdOne j 2 /| +timePosition %endpositim 'y
— M 1
1 1 +timeResolution i 0..1
<<DataType>> <<DataType>> <<DataType>>
0. OnlineResource 0.* LatLonEnwvelope TimeDuration
(from 1SO 19115 Subset) + position [2} : GML_pos (from GML Subset)
+get [+ jinkage : URL *Post |4 ¢rs : URI = "WGS84(DD)" {frozen}

Figure D.12 — OGC Web Service package class diagram, page 1
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<<DataType>> <<DataType>>
MetadataLink Supportedinterpolations
+ reference - URI + interpolationMethod [1..*] : InterpolationMethod
+ title [0..1] : CharacterString + default [0..1] : InterpolationMethod = nearest neighbor
+ about [0..1] : URI
+ metadataType : MetadataType N
A <<CodelList>>
InterpolationMethod
<<CodeList>> e e
MetadataType o fenisfe
+ TC211 + lost area
+ FGDC + barycentric
+ none + none
1 1
& <<Datalype>> |o
——«@ SupportedCRSs |@——
1 1
— —— —1_ ___ |requestRespnseCRSs
OR (requestCRSs
AND responseCRSs)
0..* ||, +requestCRSs +responseCRSs | 0..*
<<DataType>>
CodelList
0.* (from GML Subset) 0..*
+ codes : Sequence <CharacterString>
+requestResponseCRSs |+ codeSpace [0..1] : URI +nativeCRSs

1..* | +formats

1

<<DataType>>
SupportedFormats

+ nativeFormat [0..1] : CharacterString

Figure D.13 — OGC Web Service package class diagram, page 2
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<?xm version="1.0" encodi ng="UTF-8""?>
<I-- edited with XM_ Spy v4.3 U (http://ww. xm spy. com} by John D Evans (G obal Science &
Technol ogy, Inc) -->
<xs: schenm target Namespace="htt p://ww. opengi s. net/wcs"
xm ns: xs="http://ww. w3. org/ 2001/ XM_Schenma" xm ns="htt p://ww. opengi s. net/wcs"
xm ns: gm ="http://ww. opengi s. net/gm " el emrent For mDef aul t ="qual i fi ed"
attri but eFornDef aul t ="unqual i fi ed" version="1.0.0" xnl:lang="en">
<Xs:annot ati on>
<xs: appi nf o>descri beCover age. xsd v1.0.0 2003-08-27</xs: appi nf 0>
<xs: document ati on>Thi s schema defines the Descri beCoverage operation request and
reply XML el enents and types, used by an OGC Wb Coverage Service (WS). </xs:docunentation>
<xs: docunent ati on>JDE 2003- 07- 24 changes:
Changed first and third "include" belowto "inmport" so as to bring nore than one
namespace
Made spati al Domain a gl obal el enent so as to substitute for it in GetCoverage
spati al Subset
</ xs: docunent at i on>
<xs: document ati on> JDE 2003-07-28 - Made tenporal Subset of type Ti meSequenceType
(from owsBase. xsd, uses gm:tinmePosition). </ xs: docunent ati on>
<xs: docunent ati on>AEW 03/ 07/ 29 Changes nmade:
Edi ted docunentation of sone el enments and types
</ xs: docunent ati on>
<xs: docunent ati on>AEW 03/ 07/ 30 Changes nmde:
Corrrected defintion of tenporal Donmain elenent, nmakiing first letter of nane
| ower case
</ xs: docunent ati on>
<xs:docunent ati on>AEW 03/ 08/ 01 Changes nade:
Edi ted docunentation of many types
</ xs: docunent at i on>
<xs: docunent ati on>JDE 03/ 08/ 27 Changes mnade:
Made Descri beCoverage/ @ervice and Descri beCoverage/ @ersion required
Added CoverageDescripti on/ @ersion (required) and CoverageDescri pti on/
@ipdat eSequence (optional)
</ xs: docunent ati on>
</ xs:annot ati on>
<!-- e s e ——(—

<xs:inport namespace="http://ww. opengi s. net/wcs" schemaLocati on="./wcsCapabilities.xsd"/>
<xs:include schemaLocation="./val ues. xsd"/ >

<xs:inport nanmespace="http://ww. opengi s. net/ws" schenaLocati on="./owsBase. xsd"/ >

<!-- s s sy sy ———

el ements and types

<xs: el enent nane="Descri beCoverage">
<xs:annot ati on>
<xs: docunent ati on>Request to a WCS to performthe Descri beCoverage operation
In this XM. encodi ng, no "request" paraneter is included, since the el enent nane specifies the
speci fic operation. </xs:docunentation>
</ xs: annot ati on>
<xs: conpl exType>
<XS:sequence>
<xs: el enent nane="Coverage" type="xs:string" mnCccurs="0"
maxQccur s="unbounded" >
<xs:annot ati on>
<xs: docunent ati on>Nane or identifier of this coverage. The
same nanme val ue shall not be used for any other coverages avail able fromthe sane server. A
client can obtain this name by a prior GetCapabilities request, or possibly froma third-party
source. If this elenent is omtted, the server may return descriptions of every coverage
of fering available, or return a service exception. </xs:docunentation>
</ xs:annot ati on>
</ xs: el ement >
</ xs: sequence>
<xs:attribute name="service
<xs:attribute name="version
</ xs: conpl exType>
</ xs: el ement >
<!-- e e O
<xs: el enent nanme="Cover ageDescri pti on">
<xs:annot ati on>

type="xs:string" use="required" fixed="WS"/>
type="xs:string" use="required" fixed="1.0.0"/>



<xs:docunentati on>Reply froma WCS that perforned the Descri beCoverage
operation, containing one or nore full coverage offering descriptions. </xs:docunentation>
</ xs:annot ati on>
<xs: conpl exType>
<Xs:sequence>
<xs: el enent ref="CoverageOfering" maxCccurs="unbounded"/>
</ xs: sequence>
<xs:attribute name="version" type="xs:string" use="required" fixed="1.0.0"/>
<xs:attribute nanme="updat eSequence" type="xs:string" use="optional">
<xs:annot ati on>
<xs:docunment ati on>TBD. </xs:docunentation>
</ xs:annot ati on>
</xs:attribute>
</ xs: conpl exType>
</ xs: el ement >
<!-- s
<xs: el enent nane="CoverageO fering" type="CoverageOferingType" substitutionG oup="gm :
_aw"/ >
<!-- s oo
<xs: conpl exType nanme="CoverageO feringType">
<xs:annot ati on>
<xs: document ati on>Ful | description of one coverage available froma WCS
i nstance. </xs:docunentation>
</ xs:annot ati on>
<xs: conpl exCont ent >
<xs: extensi on base="CoverageO feringBriefType">
<XS:sequence>
<xs: el enent ref="domai nSet"/>
<xs: el enent ref="rangeSet"/>
<xs: el enent ref="supportedCRSs"/>
<xs: el enent ref="supportedFormats"/>
<xs: el enent ref="supportedl nterpol ati ons" m nCccurs="0">
<Xs:annot ati on>
<xs: documnent ati on>Speci fi es whet her and how t he server
can interpol ate coverage val ues over the spatial domain, when a GetCoverage request requires
resanpling, reprojection, or other generalization. |f supportedlnterpolations is absent or enpty
with no default, then clients shoul d assune nearest-nei ghbor interpolation. If the only
interpolation nmethod listed is &€ noned€™ clients can only retrieve coverages fromthis |ayer
inits native CRS and at its native resolution. </xs:docunentation>
</ xs:annot ati on>
</ xs: el ement >
</ xs: sequence>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
<!-- sy ————————

<xs: el enent nane="donai nSet" type="Domai nSet Type"/ >
<!-- s sy ————————— -->
<xs: conpl exType name="Domai nSet Type" >
<Xs:annot ati on>
<xs: docunent ati on>Defi nes the spatial -tenporal donain set of a coverage
of fering. The domai nSet shall include a Spatial Domai n (describing the spatial |ocations for
whi ch coverages can be requested), a Tenporal Domain (describing the tine instants or inter-vals
for which coverages can be requested), or both. </xs:docunentation>
</ xs:annot ati on>
<xs: choi ce>
<XS:sequence>
<xs: el enent ref="spatial Domai n"/ >
<xs: el enent ref="tenporal Domai n" ni nCccurs="0"/>
</ xs: sequence>
<xs: el enent ref="tenporal Domai n"/>
</ xs: choi ce>
</ xs: conpl exType>

<!-- s s
<xs: el enent nanme="spati al Domai n" type="Spati al Domai nType"/ >
<!-- e

<xs: conpl exType nane="Spati al Donai nType" >
<xs:annot ati on>



<xs:docunent ati on>Defi nes the spatial domain of a coverage offering. A server
shal | describe the spatial domain by its edges, using one or nore gm:Envel ope el enents. The
gm : Envel opeWt hTi mnePeri od el enent may be used in place of gnl:Envelope, to add the tinme bounds
of the coverage offering. Each of these el enents describes a boundi ng box defined by two points
in space (or two positions in space and two in tine). This boundi ng box could sinply duplicate
the information in the |onLat Envel ope of CoverageOferingBrief; but the intent is to describe
the locations in nore detail (e.g., in several different CRSs, or several rectangul ar areas
i nstead of one overall boundi ng box).

In addition, a server can describe the internal grid structure of a coverage offering, using a
gmM:Gid (or gmM:RectifiedGid) in addition to a gm:Envel ope. This elenment can help clients
assess the fitness of the gridded data for their use (e.g. its native resolution, inferred from
the of fsetVector of a gm:RectifiedGid), and to forrmulate grid coverage requests expressed in
the internal grid coordinate reference system

Finally, a server can describe the spatial donmmin by neans of a (repeatable) gnl:Pol ygon
representing the polygon(s) covered by the coverage spatial domain. This is particularly usefu
for areas that are poorly approxi mated by a gm : Envel ope (such as satellite i mage swaths, island
groups, other non-convex areas). </xs:docunentation>
</ xs: annot ati on>
<Xs:sequence>
<xs: el enent ref="gm : Envel ope" maxQccur s="unbounded"/ >
<xs:elenent ref="gm :Gid" mnGCccurs="0" nmaxQccur s="unbounded"/ >
<xs: el enent ref="gmn : Pol ygon" m nCccurs="0" maxQccur s="unbounded"/ >
</ xs: sequence>
</ xs: conpl exType>
<!-- e
<xs: el enent nane="t enpor al Donai n" type="Ti neSequenceType" >
<xs:annot ati on>
<xs: documnent ati on>Def i nes the tenporal domain of a coverage offering, that is,
the tines for which valid data are available. The tinmes shall to be ordered fromthe ol dest to
t he newest. </xs:docunentation>
</ xs:annot ati on>
</ xs: el ement >
<!-- s s g ————————————————————————————

<xs: el enent nanme="rangeSet">
<Xs:annot ati on>
<xs: docunent ati on>GWL property contai ning one RangeSet GW object.
</ xs: docunent at i on>
</ xs: annot ati on>
<xs: conpl exType>
<XS:sequence>
<xs: el enent ref="RangeSet"/>
</ Xs: sequence>
</ xs: conpl exType>
</ xs: el ement >

<!-- s
<xs: el enent nane="RangeSet" type="RangeSet Type" substituti onG oup="gm:_GW"/>
<!-- e ———————————————————— > ]

<xs: conpl exType nane="RangeSet Type" >
<xs: annot ati on>
<xs: documnent ati on>Defi nes the properties (categories, neasures, or val ues)
assigned to each location in the domain. Any such property may be a scalar (numeric or text)
val ue, such as popul ati on density, or a conpound (vector or tensor) value, such as incones by
race, or radi ances by wavel ength. The semantic of the range set is typically an observabl e and
is referenced by a URI. A rangeSet also has a reference systemthat is reffered by the UR in
the refSys attribute. The refSys is either qualitative (classification) or quantitative (uom
The three attributes can be included either here and in each axisDescription. If included in
both places, the values in the axi sDescription over-ride those included in the RangeSet.
</ xs: docunent ati on>
</ xs:annot ati on>
<xs: conpl exCont ent >
<xs: extensi on base="AbstractDescri pti onType">
<Xs:sequence>
<xs: el enent ref="axisDescription" m nCccurs="0"
maxQccur s="unbounded" >
<xs:annot ati on>
<xs: docunent ati on>Defi nes a range provided by a



coverage. Miltiple occurences are used for conpound observations, to desci be an additiona
paranmeter (that is, an independent variable besides space and tinme), plus the valid val ues of
this paraneter (which Get Coverage requests can use to select subsets of a coverage offering).
</ xs: docunent at i on>
</ xs:annot ati on>
</ xs: el ement >
<xs: el enent nanme="nul | Val ues" type="val ueEnunifype" m nCccurs="0">
<Xs:annot ati on>
<xs: documnent ati on>Val ues used when valid val ues are
not avail abl e. (The coverage encoding may specify a fixed value for null (e.g. &€cA€"“999994€0 or
A€o A4€L)), but often the choice is up to the provider and nust be comunicated to the client
out side of the coverage itself.) </xs:docunentation>
</ xs:annot ati on>
</ xs: el ement >
</ xs: sequence>
<xs:attribute ref="semantic" use="optional"/>
<xs:attribute nanme="ref Sys" type="xs:anyURl" use="optional">
<xs:annot ati on>
<xs: docunent ati on>Poi nter to the reference systemin which
val ues are expressed. This attribute shall be included either here or in each
Axi sDescri ptionType. </xs:documentation>
</ xs: annot ati on>
</ xs:attribute>
<xs:attribute nanme="ref SysLabel " type="xs:string" use="optional">
<xs:annot ati on>
<xs: documnent ati on>Short human-readabl e | abel denoting the
reference system for human interface display. This attribute shall be included either here or
i n each AxisDescriptionType. </xs:docunentation>
</ xs:annot ati on>
</xs:attribute>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
<!-- s sy ——————

<xs: el enent nane="axi sDescription">
<xs:annot ati on>
<xs: document ati on>GVL property contai ning one Axi sDescription GW object.
</ xs: docunent at i on>
</ xs:annot ati on>
<xs: conpl exType>
<XS:sequence>
<xs: el enent ref="Axi sDescription"/>
</ Xs: sequence>
</ xs: conpl exType>
</ xs: el ement >
<!-- e
<xs: el enent nanme="Axi sDescription" type="AxisDescriptionType" substitutionG oup="gm :
_aw"/ >
<!-- e
<xs: conpl exType nanme="Axi sDescri pti onType">
<xs: annot ati on>
<xs:documnent ati on>Descri ption of a neasured or observed quantity, and |ist of
the a€owal i dA€l] quantity val ues (val ues for which neasurenents are avail abl e or a€oby whi cha€l
aggregate values are available). The semantic is the URI of the quantity (for exanpl e observable
or mathematical variable). The refSys attribute is a URI to a reference system and the
ref SysLabel is the |abel used by client to refer the reference system </xs:docunentation>
</ xs:annot ati on>
<xs: conpl exCont ent >
<xs: extensi on base="AbstractDescri pti onType">
<Xs:sequence>
<xs: el enent nanme="val ues">
<Xs:annot ati on>
<xs: docunent ati on>The type and val ue constraints for
the values of this axis.</xs:docunentation>
</ xs: annot ati on>
<xs: conpl exType>
<xs: conpl exCont ent >
<xs: extensi on base="val ueEnuniype" >



<Xs:sequence>

<xs: el enent name="defaul t"
type="TypedLi teral Type" m nCccurs="0">

<xs:annot ati on>
<xs: docurent ati on>

O dered sequence of the paraneter value(s) that the server will use for GetCoverage requests
which omt a constraint on this paranmeter axis. (GetCoverage requests agai nst a coverage
of feri ng whose AxisDescription has no default nust specify a valid constraint for this
paraneter.) </xs:docunentation>

</ xs: annot ati on>
</ xs: el ement >
</ xs: sequence>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
</ xs: el ement >
</ Xs: sequence>
<xs:attribute ref="semantic" use="optional"/>
<xs:attribute name="ref Sys" type="xs:anyURI" use="optional ">
<Xs:annot ati on>
<xs:documnent ati on>Poi nter to the reference systemin which
val ues are expressed. This attribute shall be included either here or in RangeSet Type.
</ xs: docunent ati on>
</ xs:annot ati on>
</xs:attribute>
<xs:attribute name="ref SysLabel " type="xs:string" use="optional ">
<Xs:annot ati on>
<xs: docunent ati on>Short hunman-readabl e | abel denoting the
reference system for human interface display. This attribute shall be included either here or
i n RangeSet Type. </xs:docunentation>
</ xs: annot ati on>
</xs:attribute>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
</ xs: schema>



<?xm version="1.0" encodi ng="UTF-8""?>
<I-- edited with XM_ Spy v4.3 U (http://ww. xm spy. com} by John D Evans (G obal Science &
Technol ogy, Inc) -->
<I-- edited with XM_.SPY v5 rel. 4 U (http://ww.xm spy.con) by Steven Keens (PClI Geomatics Inc.)
-->
<xs:schema target Namespace="http://ww. opengi s. net/wes" xml ns: gm ="http://ww. opengi s. net/gn"
xm ns: xs="http://ww. w3. or g/ 2001/ XM_Schena" xm ns="htt p://ww. opengi s. net/wcs"
el ement For mDef aul t ="qual i fi ed" attri but eFornDefaul t="unqualified" version="1.0.0" xm:lang="en">
<xs:annot ati on>
<xs: appi nf o>get Cover age. xsd v1.0.0 2003-08-27</xs: appi nf o>
<xs: docunent ati on>This schema defines the Get Coverage operati on request and response
XM. el enents and types, used by an OGC Wb Coverage Service (WS). This schema is believed to be
a GWL Application Schema. </xs:docunentation>
<xs: documnent ati on>AEW 03/ 07/ 22 Changes mnade:
Rermoved [xm ns:t=""] above
Added [version="1.0.0" xnl:lang="en"] above
Renoved [abstract="true"] from CoverageRequest
Conbi ned Cover ageRequest Type with Cover ageRequest
Changed nanes of all elements in CoverageRequest to start with | ower case
letter
Defi ned new Qut put Type for "output" elenent in CoverageRequest
Renoved restriction of Domai nSet Type from Donmai nSubset Type, to nmake schema
valid
Added docunention to Domai nSubset Type, CoverageRequest, RangeSubset Type
Changed definition of "nane" in RangeSubset Type, to produce valid schema
Shoul d this "nanme" attribute be changed to "I abel"?
Sinplified definition of axisSubset in RangeSubset Type
</ xs: docunent at i on>
<xs: docunent ati on>AEW 03/ 07/ 29 Changes nade:
Added docunentation to Domai nSubset Type, Gi dQOp
</ xs: docunent ati on>
<xs: docunent ati on>AEW 03/ 08/ 01 Changes nmde:
Edi ted docunentation of many types
</ xs: docunent ati on>
<xs:docunent ati on>JDE 03/ 08/ 27 Changes nade:
Made both Get Coverage/ @ervi ce and Descri beCoverage/ @ersion required
</ xs: docunent ati on>
</ xs:annot ati on>
<!-- s s s s g ————————————————————————

<xs:imnport namespace="http://ww. opengi s. net/wcs"
schemaLocati on="./descri beCover age. xsd"/ >
<!-- e el O
<xs: el enent nane="Get Cover age" >
<xs:annot ati on>
<xs: docunent ati on>Request to a WCS to performthe GetCoverage operation. In
this XM. encoding, no "request" paraneter is included, since the elenent nane specifies the
speci fic operation. </xs:docunentation>
</ xs: annot ati on>
<xs: conpl exType>
<XS:sequence>
<xs: el enent nanme="sour ceCoverage" type="xs:string">
<xs:annot ati on>
<xs: docunent ati on>The coverage offering (identified by its
"nane") that this request will draw from </ xs: docunent ati on>
</ xs:annot ati on>
</ xs: el ement >
<xs: el enent nane="domai nSubset" type="Domai nSubset Type"/>
<xs: el enent nane="rangeSubset" type="RangeSubset Type" m nQccurs="0"/>
<xs: el enent ref="interpol ati onMet hod" m nCccurs="0">
<xs:annot ati on>
<xs: document ati on>Spati al interpolation method to be used in
resanpling data fromits original formto the requested CRS and/or grid size. Method shall be
anmong those listed for the requested coverage in the DescribeCoverage response.
</ xs: docunent ati on>
</ xs:annot ati on>
</ xs: el ement >
<xs: el enent nanme="out put" type="CQutput Type"/>
</ xs: sequence>



<xs:attribute nanme="service" type="xs:string" use="required" fixed="WCS"/>
<xs:attribute name="version" type="xs:string" use="required" fixed="1.0.0"/>
</ xs: conpl exType>
</ xs: el ement >
<!-- s ——————————— -->
<xs: conmpl exType name="Domai nSubset Type" >
<Xs:annot ati on>
<xs: document ati on>Defi nes the desired subset of the domain set of the
coverage. Is a GV property containing either or both spatial Subset and tenporal Subset GW
obj ects. </xs:docunentation>
</ xs: annot ati on>
<xs: choi ce>
<Xs:sequence>
<xs: el enent ref="spatial Subset"/>
<xs: el enent ref="tenporal Subset" m nCccurs="0"/>
</ xs: sequence>
<xs: el enent ref="tenporal Subset"/>
</ xs: choi ce>
</ xs: conpl exType>

<!-- e
<xs: el enent nanme="spati al Subset" type="Spati al Subset Type"/ >
<!-- s sy —— -->

<xs: conpl exType nane="Spati al Subset Type" >
<Xs:annot ati on>
<xs:docunentati on>Definition of a subset of a coverage spatial domain
Currently, only a grid subset of a coverage donain. </xs:documentation>
</ xs:annot ati on>
<xs: conpl exCont ent >
<xs:restriction base="Spati al Domai nType" >
<XS:sequence>
<xs: el enent ref="gm :Envel ope"/>
<xs:elenent ref="gm:Gid"/>
</ Xs: sequence>
</xs:restriction>
</ xs: conpl exCont ent >
</ xs: conpl exType>

<!-- s —————————— -->
<xs: el enent nanme="t enporal Subset" type="Ti meSequenceType"/ >
<!-- oo e

<xs: conpl exType nanme="RangeSubset Type" >
<xs:annot ati on>
<xs:docunent ati on>Definition of a subset of the naned coverage range(s).
Currently, only a value enuneration definition of a range subset. </xs:docunentation>
</ xs:annot ati on>
<Xs:sequence>
<xs: el enent nanme="axi sSubset" maxCccur s="unbounded" >
<xs:annot ati on>
<xs: docunent ati on>Ordered sequence of points and/or intervals
al ong one axis of a conpound range set. </xs:docunentation>
</ xs:annot ati on>
<xs: conpl exType>
<xs: conpl exCont ent >
<xs: ext ensi on base="val ueEnunBaseType" >
<xs:attribute name="nane" type="xs:string"
use="required" >
<Xs:annot ati on>
<xs:documnent ati on>Name or identifier of
one axis in this coverage. This nane shall match that of an AxisDescription elenent in the
Descri beCoverage XM response. </xs:docunentation>
</ xs:annot ati on>
</xs:attribute>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
</ xs: el ement >
</ xs: sequence>
</ xs: conpl exType>
<!-- e O
<xs: conpl exType nanme="Cut put Type" >
<xs:annot ati on>



<xs: docunent ati on>Asks for the Get Coverage response to be expressed in a
particul ar Coordi nate Reference System (crs) and encoded in a particular format.
</ xs: docunent ati on>
</ xs: annot ati on>
<Xs:sequence>
<xs: el enent nane="crs" type="gm : CodeType" m nCccurs="0">
<Xs:annot ati on>
<xs: docunentati on>ldentifier of the Coordinate Reference System
(crs) in which CGetCoverage response shall be expressed. ldentifier shall be ampbng those |isted
under supportedCRSs in the DescribeCoverage XM response. </xs:docunentation>
</ xs: annot ati on>
</ xs: el ement >
<xs: el enent name="format" type="gnl : CodeType" >
<xs:annot ati on>
<xs: docunentation>ldentifier of the format in which Get Coverage
response shall be encoded. ldentifier shall be anmong those |isted under supportedFormats in the
Descri beCoverage XM response. </xs:docunentation>
</ xs: annot ati on>
</ xs: el ement >
</ xs: sequence>
</ xs: conpl exType>
</ xs: schema>



<?xm version="1.0" encodi ng="UTF-8""?>
<I-- edited with XM_ Spy v4.3 U (http://ww. xm spy. com} by John D Evans (G obal Science &
Technol ogy, Inc) -->
<schemm t ar get Nanmespace="http://ww. opengi s.net/gm " xnm ns:gm ="http://ww. opengi s.net/gn"
xm ns: xl i nk="http://ww. w3. org/ 1999/ xl i nk" xm ns="http://ww.w3. org/ 2001/ XM_Schema"
el ement For mDef aul t =" qual i fi ed" version="3.00" xm :lang="en">
<annot at i on>
<appi nf o>gm 4wcs. xsd v1.0.0 2003-07-29</ appi nf 0>
<docunentati on>GWL profile for WCS </docunentati on>
<docunent at i on>AEW 03/ 07/ 22 Changes mnade:
Edi t ed docunentation of "nane" el emrent
</ docunent at i on>
<docunent at i on>JDE 2003-07- 28:
Added i ndeterm natePosition attribute to tinmePosition
Added 11 new el enents and types from geonetryBasi c2d. xsd (to defi ne Pol ygon,
used i n CoverageDescription...Spatial Donai n)
</ docunent ati on>
<document ati on>AEW 03/ 07/ 29 Changes mnade:
Rearranged el ements and types and inserted comments indicating the GW schenma
fromwhi ch groups of elenents and types were copied or edited into this profile
</ docunent ati on>
<docunent ati on>JDE 2003-07- 30 Added Ti neDurati onType</ docunent ati on>
</ annot ati on>
<l-- ======== includes and i nports =================================== -->
<i nport namespace="http://ww. w3. org/ 1999/ xIl i nk"
schermaLocati on="http://schemas. opengi s. net/gm /3. 0.0/ xlink/xlinks.xsd"/>
<! - - s sy ———————————————————————
GW profile elenments and types from gm Base. xsd
<el ement nane="_Qbj ect” abstract="true">
<annot at i on>
<docunent ati on>This abstract element is the head of a substituti onG oup
hi erararchy which may contain either sinpleContent or conpl exContent elenents. It is used to
assert the nodel position of "class" elements declared in other GML schenmas. </docunentation>
</ annot ati on>
</ el emrent >
<' - - s s s .. ... .. . . . T, T T, T, T, T T, T T, T, T T T T, T T T T T T T T T T T - - >
<el enent name="_GWL" type="gnl: Abstract G\L.Type" abstract="true" substituti onG oup="gm :
_(bject">
<annot at i on>
<docunent ati on>d obal el enent which acts as the head of a substitution group
that may include any elenent which is a GW feature, object, geonetry or conplex val ue
</ docunent ati on>
</ annot ati on>
</ el emrent >
<' - - sy g g >
<conpl exType nane="Abstract G\LType" abstract="true">
<annot at i on>
<docunentation> The optional attribute "gnm:id" is omtted fromthis profile.
</ docunent ati on>
<document ati on>All conmpl exContent GWL el enents are directly or indirectly
derived fromthis abstract supertype to establish a hierarchy of GW types that nay be
di stingui shed fromother XM. types by their ancestry. </docunentation>
</ annot ati on>
<sequence>
<el enent ref="gnl : et abDat aProperty” m nQccurs="0" maxCccur s="unbounded"/ >
<el enent ref="gnl :description" m nQccurs="0"/>
<el enent ref="gnl : nane" minCccurs="0" nmaxCccurs="unbounded" >
<annot at i on>
<docunentation>Mul ti pl e nanes nmay be provided. These will often
be di stingui shed by being assigned by different authorities, as indicated by the value of the
codeSpace attribute. In an instance docunent there will usually only be one nane per authority.
</ docunent ati on>
</ annot ati on>
</ el emrent >
</ sequence>
</ conpl exType>
<! - - e e O
<el enent name="nane" type="gnl : CodeType" >
<annot at i on>



<docunent ati on>l dentifier for the object, normally a descriptive nane. An
obj ect may have several names, typically assigned by different authorities. The authority for a
nane is indicated by the value of its (optional) codeSpace attribute. The name may or nmy not
be unique, as deternined by the rules of the organization responsible for the codeSpace.
</ docunent ati on>
</ annot ati on>
</ el emrent >
<' - - oo ——————— S
<attribute name="id" type="I1D">
<annot at i on>
<docunent ati on>Dat abase handle for the object. It is of XM type &€od DA€, so
is constrained to be unique in the XM. docurment within which it occurs. An external identifier
for the object in the formof a URI may be constructed using standard XM. and XPoi nter nethods.
This is done by concatenating the URI for the docunent, a fragment separator &€ocd&€l], and the
value of the id attribute. </docunentation>
</ annot ati on>
</attribute>
<| - - s
<el ement nane="description" type="gmnl:StringO Ref Type">
<annot at i on>
<docunent ati on>Contains a sinple text description of the object, or refers to
an external description. </docunentation>
</ annot ati on>
</ el emrent >
<' - - s —————(——————————— ) >
<conpl exType nanme="Stri ngOr Ref Type" >
<annot at i on>
<docunent ati on>
This type is availabl e wherever there is a need for a "text" type property. It is of string
type, so the text can be included inline, but the value can also be referenced renotely via
xl'inks fromthe AssociationAttributeGoup. If the renote reference is present, then the val ue
obt ai ned by traversing the link should be used, and the string content of the elenment can be
used for an annotation. </docunentation>
</ annot ati on>
<si npl eCont ent >
<ext ensi on base="string">
<attributeGoup ref="gm:AssociationAttributeGoup"/>
</ ext ensi on>
</ si npl eCont ent >
</ conpl exType>
<' - - s s s ... . . S T, T, T, T T, T T T T, T, T T T T T T T T T T T T T T T T T T T T T T T T T T T T - - >
<el enent name="net aDat aProperty" type="gm : Met aDat aPr opertyType" >
<annot at i on>
<docunentation>Contains or refers to a netadata package that contains netadata
properties. </docunentation>
</ annot ati on>
</ el ement >
<! - - e O
<conpl exType nane="Met aDat aPr opertyType" >
<annot at i on>
<document ati on> Base type for conpl ex netadata property types. </ docunentation>
</ annot ati on>
<sequence>
<el enent ref="gnl:_ MetaData" m nCccurs="0"/>
</ sequence>
<attributeGoup ref="gm:AssociationAttributeGoup"/>
<attribute nanme="about" type="anyURI" use="optional"/>
</ conpl exType>
<! - - e
<el enent name="_Met aData" type="gnl: Abstract Met aDat aType" abstract="true"
substituti onG oup="gm : Object">
<annot at i on>
<document ati on>Abstract el ement which acts as the head of a substitution group
for packages of MetaData properties. </docunentation>
</ annot ati on>
</ el ement >
<! - - e
<conpl exType nane="Abstract Met aDat aType" abstract="true" m xed="true">
<annot at i on>
<docunent ati on>An abstract base type for conplex netadata types.



</ docunent ati on>
</ annot ati on>
<attribute ref="gm:id" use="optional"/>
</ conpl exType>
<' - - s gy p—p—p—p———— >
<attributeG oup name="Associ ati onAttri buteG oup">
<annot at i on>
<docunentation>Attri bute group used to enable property elenments to refer to
their value renotely. It contains the &€osi nple |ink&€0 conponents from xlinks. xsd, with al
menbers &€omptional 4€7, and the renpteSchema attribute, which is also optional. These
attributes can be attached to any elenment, thus allowing it to act as a pointer. The
"renot eSchena' attribute allows an elenment that carries link attributes to indicate that the
element is declared in a renpte schema rather than by the schema that constrains the current
docunent instance. </docunentation>
</ annot ati on>
<attributeGoup ref="xlink:sinpleLink"/>
<attribute ref="gmnl:renoteSchema" use="optional"/>
</attributeG oup>
<! - - s eSS
<attribute nanme="renoteSchema" type="anyURl ">
<annot at i on>
<docunent ati on>Ref erence to an XML Schema fragnent that specifies the content
nodel of the propertya€™ value. This is in conformance with the XML Schema Section 4. 14
Ref erenci ng Schemas from El sewhere. </docunentation>
</ annot ati on>
</attribute>
<! - - s e e
<conpl exType nane="Ref erenceType" >
<annot at i on>
<documnentation> A pattern or base for derived types used to specify conpl ex
types corresponding to a UML aggregation association. An instance of this type serves as a
pointer to a renote Object.
</ docunent ati on>
</ annot ati on>
<sequence/ >
<attributeGoup ref="gnm: AssociationAttributeGoup"/>
</ conpl exType>
<' - - s sy p——
GW profile elenments and types from geonetryBasi cOdld. xsd
<el enent name="_Ceonetry" type="gnm : Abstract Geonet ryType" abstract="true"
substituti onG oup="gm :_ GW">
<annot at i on>
<docunentati on>The " GCeonetry" elenent is the abstract head of the
substituition group for all geonetry elenents of GW 3. This includes pre-defined and user-
defined geonmetry el enents. Any geonetry el enent nmust be a direct or indirect
extension/restriction of AbstractGeonetryType and nust be directly or indirectly in the
substitution group of " Geonetry".</docunentation>
</ annot ati on>
</ el ement >
<! - - oo —————
<conpl exType nane="Abstract GeonetryType" abstract="true">
<annot at i on>
<docunent ati on>Al | geonetry el enents are derived directly or indirectly from
this abstract supertype. A geonetry elenment may have an identifying attribute ("gm:id"), a nane
(attribute "nane") and a description (attribute "description"). It nmay be associated with a
spatial reference system (attribute "srsNanme"). The follow ng rules shall be adhered: - Every
geonetry type shall derive fromthis abstract type. - Every geonetry elenment (i.e. an elenent of
a geometry type) shall be directly or indirectly in the substitution group of _Ceonetry.
</ docunent at i on>
</ annot ati on>
<comnpl exCont ent >
<ext ensi on base="gmnl : Abstract Geonet r yBaseType" >
<attribute nanme="srsNane" type="anyURlI" use="optional">
<annot ati on>
<docunentation>No gid attribute added. </ docunent ati on>
<document ati on>l n general srsName points to a CRS instance
of gm : Coor di nat eRef erenceSyst enifype (see coordi nat eRef erenceSystens. xsd). For well known
references it is not required that the CRS description exists at the location the URI points to
(Note: These "WKCRS'-ids still have to be specified). |If no srsName attribute is given, the CRS



nmust be specified as part of the larger context this geonetry elenent is part of, e.g. a
geonetri c aggregate. </ docunent ati on>
</ annot ati on>
</attribute>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
<!-- e ——————— R
<conpl exType nane="Abstract CeonetryBaseType" abstract="true">
<annot at i on>
<docunent ati on>Renoves gm : nane, gmnl :description, and gnl: metadataLink from
Abst ract GWL.Type. </docunentation>
</ annot ati on>
<conpl exCont ent >
<restriction base="gmnl : Abstract G\L.Type"/ >
</ conpl exCont ent >
</ conpl exType>
<!-- sy
<el ement nane="_GeonetricPrimtive" type="gm : Abstract GeonetricPrimtiveType"
abstract="true" substitutionG oup="gm: Ceonetry">
<annot at i on>
<docunentati on>The " CeonetricPrimtive" element is the abstract head of the
substituition group for all (pre- and user-defined) geonetric primtives.</docunmentation>
</ annot ati on>
</ el ement >
<!-- s s sy p———— -->
<conpl exType nane="Abstract GeonetricPrimtiveType" abstract="true">
<annot at i on>
<docunent ati on>This is the abstract root type of the geometric primtives. A
geonetric primtive is a geonetric object that is not deconposed further into other primnitives
in the system Al primtives are oriented in the direction inplied by the sequence of their
coordi nate tupl es. </ docunent ati on>
</ annot ati on>
<conpl exCont ent >
<ext ensi on base="gml : Abstract GeonetryType"/ >
</ conpl exCont ent >
</ conpl exType>

<!-- e
<el enent name="Envel ope" type="gm : Envel opeType" substitutionG oup="gm :_Ceonetry"/>
<!-- e

<conpl exType nane="Envel opeType" >
<annot at i on>
<docunent ati on>Envel ope defines an extent using a pair of positions defining
opposite corners in arbitrary dimensions. </ docunentation>
</ annot ati on>
<conpl exCont ent >
<ext ensi on base="gm : Abstract GeonetryType" >
<sequence>
<el enent ref="gm :pos" m nQccurs="2" maxCccurs="2"/>
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
<el ement nane="pos" type="gnl :DirectPositionType"/>
<!-- e
<conpl exType nane="Poi nt Type" >
<annot at i on>
<docunent ati on>A Point is defined by a single coordinate tuple.
</ docunent ati on>
</ annot ati on>
<comnpl exCont ent >
<ext ensi on base="gml : Abstract GeonetryType" >
<sequence>
<annot at i on>

<docunent ati on>This profile uses only the "pos" elenment - no

coordi nates or coord. </ docunmentati on>
</ annot ati on>
<el enent ref="gn :pos"/>
</ sequence>
</ ext ensi on>



</ conpl exCont ent >
</ conpl exType>
<!-- s e ———
<conpl exType nane="Vect or Type" >
<annot at i on>
<document ati on>A Vector is an ordered set of numbers call ed coordinates that
represent a position in a coordinate reference system (CRS). For sone application the conponents
of the position may be adjusted to yield a unit vector.</docunentation>
</ annot ati on>
<si nmpl eCont ent >
<restriction base="gnl:D rectPositionType"/>
</ si npl eCont ent >
</ conpl exType>
<!-- e
<conpl exType nane="Di rect Positi onType">
<annot at i on>
<docunent ati on>Di rect Posi tion instances hold the coordinates for a position

wi thin some coordinate reference system (CRS). Since DirectPositions, as data types, will often
be included in larger objects (such as geonetry el enments) that have references to CRS, the
"srsName" attribute will in general be missing, if this particular DirectPosition is included in

a larger elenent with such a reference to a CRS. In this case, the CRSis inplicitly assurmed to
take on the value of the containing object's CRS. </docunentation>
</ annot ati on>
<si mpl eCont ent >
<ext ensi on base="gm : doubl eLi st" >
<attribute nanme="di nension" type="positivelnteger" use="optional">
<annot at i on>
<docunent ation>The attribute "di mension"” is the |length of
coordi nate sequence (the nunmber of entries in the list). This is deternined by the coordinate
ref erence system </ docunent ati on>
</ annot ati on>
</attribute>
</ ext ensi on>
</ si npl eCont ent >
</ conpl exType>
<!-- S . . . . . . . . . . . . . . . . . . . . S . S . S . S . S S S S S S S o
GWL profile elenents and types from basi cTypes. xsd

<conpl exType nanme="CodeType" >
<annot at i on>
<docunent ati on>Nanme or code with an (optional) authority. Text token
If the codeSpace attribute is present, then its value should identify a dictionary,
t hesaur us
or authority for the term such as the organi sati on who assi gned the val ue,
or the dictionary fromwhich it is taken
A text string with an optional codeSpace attribute. </docunentation>
</ annot ati on>
<si mpl eCont ent >
<ext ensi on base="string">
<attribute name="codeSpace" type="anyURlI" use="optional"/>
</ ext ensi on>
</ si npl eCont ent >
</ conpl exType>
<!-- s s ———————————— -->
<conpl exType nane="CodelLi st Type" >
<annot at i on>
<docunent ati on>Li st of values on a uniform noninal scale. List of text
t okens.
In a list context a token should not include any spaces, so xsd:Nane is used instead of
xsd: string.
If a codeSpace attribute is present, then its value is a reference to
a Reference Systemfor the value, a dictionary or code I|ist.</docunmentation>
</ annot ati on>
<si mpl eCont ent >
<ext ensi on base="gm : NanmeLi st" >
<attribute name="codeSpace" type="anyURlI " use="optional"/>
</ ext ensi on>
</ si npl eCont ent >
</ conpl exType>
<!-- s s ————————————— -->



<si npl eType name="NaneLi st" >
<annot at i on>
<docunent ati on>XM. Li st based on XML Schena Nane type. An elenent of this
type contains a space-separated |ist of Nane val ues</docunentation>
</ annot ati on>
<list itenlype="Nane"/>
</ si npl eType>
<!-- e ———————— S
<si npl eType nane="i ntegerList">
<annot at i on>
<docunent ati on>XM. Li st based on XML Schena integer type. An elenent of this
type contains a space-separated |list of integer val ues</docunentation>
</ annot ati on>
<list itenType="integer"/>
</ si npl eType>
<!-- s
<si npl eType nane="doubl eLi st" >
<annot at i on>
<docunent ati on>XM. Li st based on XM. Scherma double type. An element of this
type contains a space-separated |ist of double val ues</docunentation>
</ annot ati on>
<list itenlype="double"/>
</ si npl eType>
<!-- S . . . . . . . . . . . . . . . . . . . S . . . . S . S . S S S S S S o
GWL profile elenments and types from feature. xsd

<el ement nane="boundedBy" type="gnl : Boundi ngShapeType"/ >
<!-- et O
<conpl exType nane="Boundi hgShapeType" >
<annot at i on>
<docunent at i on>Boundi ng shape. </ docunent ati on>
</ annot ati on>
<sequence>
<el ement ref="gm : Envel ope"/>
</ sequence>
</ conpl exType>
<!-- s s s ... ... . . . ., . T, T T T T T T T T T T T T, T T T T T, T T T T T T T S T T T T T -->
<el ement nane="Envel opeWt hTi mePeri od" type="gnl : Envel opeWt hTi mnePeri odType"
substituti onG oup="gm : Envel ope"/ >
<!-- e O
<conpl exType nane="Envel opeWt hTi nePeri odType" >
<annot at i on>
<document ati on>Envel ope that includes also a tenporal extent.</docunentation>
</ annot ati on>
<comnpl exCont ent >
<ext ensi on base="gm : Envel opeType" >
<sequence>
<el enent ref="gnl :tinePosition" mnCccurs="2" naxCccurs="2"/>
</ sequence>
<attribute name="franme" type="anyURI " use="optional" default="# SO
8601"/ >
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
<!-- s e —————————————————————————————————————
GW profile elenents and types fromtenporal.xsd

<el ement nane="tinmePosition" type="gm : Ti mePositionType">
<annot at i on>
<docunentation>Direct representation of a tenporal position. </docunentation>
</ annot ati on>
</ el ement >
<!-- e
<conpl exType nanme="Ti nePosi ti onType" final ="#all">
<annot at i on>
<docunent ati on>
Indeterminate tine values are also allowed, as described in I SO 19108. The
i ndet er m nat ePosi tion
attribute can be used alone or it can qualify a specific value for tenporal position (e.g.
bef ore



2002-12, after 1019624400). For time values that identify position within a cal endar, the
cal endar EraName attribute provides the nane of the cal endar era to which the date is
referenced (e.g. the Meiji era of the Japanese cal endar).
</ docunent at i on>
</ annot ati on>
<si npl eCont ent >
<ext ensi on base="gnl : Tenpor al Posi ti onType" >
<attribute nanme="cal endar EraNane" type="string" use="optional"/>
<attribute name="frane" type="anyURl " use="optional" default="# SO
8601"/ >
<attribute name="indet er m nat ePosi tion"
type="gmnl : Ti mel ndet er mi nat eVal ueType" use="optional "/>
</ ext ensi on>
</ si npl eCont ent >
</ conpl exType>
<! - - s
<si npl eType nanme="Tenpor al Posi ti onType" >
<annot at i on>
<docunent ati on>
Here we have col |l apsed the hierarchy of subtypes for tenporal position in 19108
by defining a union of sinple types for indicating tenporal position relative to a
specific reference system
Date and tine may be indicated with varying degrees of precision
year, year-nonth, date, or dateTine (all |1SO 8601 fornat). Note
that the dateTinme type does not allow right-truncation (i.e. omtting
seconds). An ordinal era may be referenced via URI, and a decimal val ue
can be used to indicate the distance fromthe scale origin (e.g. UNIX tine,
GPS cal endar) .
</ docunent ati on>
</ annot ati on>
<uni on nenber Types="dat eTi ne date gYearMonth gYear anyURl decimal"/>
</ si npl eType>
<' - - s s s ... ... . . S ., T T, T T T T T T, T T, T, T T T T T T T T T T T T T T T T T T T T T T T - - >
<si npl eType nanme="Ti nel ndet er m nat eVal ueType" >
<annot at i on>
<docunentation xm:|ang="en">
This enunerated data type specifies values for indetern nate positions.
</ docunent ati on>
</ annot ati on>
<restriction base="string">
<enuneration value="after"/>
<enuneration val ue="before"/>
<enuner ati on val ue="now'/ >
<enumeration val ue="unknown"/ >
</restriction>
</S|aneType>
< - - e
<si npl eType nane="Ti neDurati onType" >
<annot ati on>
<docunent ati on xm : [ ang="en">
Base type for describing tenporal |ength or distance. The val ue space is further
constrai ned by subtypes that conformto the |1SO 8601 or |SO 11404 standards.
</ docunent ati on>
</ annot ati on>
<uni on nenber Types="durati on deci mal "/>
</ si npl eType>
<' - - s S S . . T, T, T, T, T, T, T, T, T S T S S . S S S S S S S S S S S S S S T S S S
GW profile elenents and types from grids. xsd

<el enent name="Gid" type="gnm:GidType" substitutionG oup="gm: Georret ry"/ >
<' - - s SSSS.. T, T, , , T --
<conpl exType name="Gi dType" >
<annot at i on>
<docunentation>lnplicitly defines an unrectified grid, which is a network
conposed of two or nore sets of equally spaced parallel lines in which the nenbers of each set
i ntersect the nmenbers of the other sets at right angles. This profile does not extend
Abst ract GeonetryType, so it defines the srsNanme attri bute. </ docunentation>
</ annot ati on>
<compl exCont ent >
<ext ensi on base="gml : Abstract GeonetryType" >



<sequence>
<el enent name="limts" type="gm :GidLimnmtsType"/>

<el enent name="axi sNane" type="string" nmaxCccurs="unbounded"/>

</ sequence>

<attribute name="di mensi on" type="positivelnteger" use="required"/>

</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
<!-- e s ————————— -->
<conpl exType name="GidLi ni tsType">
<sequence>
<el enent name="G i dEnvel ope" type="gn : Gri dEnvel opeType"/ >
</ sequence>
</ conpl exType>
<!-- s e
<conpl exType nane="G i dEnvel opeType" >
<annot at i on>

<document ati on>Provi des grid coordi nate values for the dianmetrically opposed
corners of an envel ope that bounds a section of grid. The value of a single coordinate is the

nunber of offsets fromthe origin of the grid in the direction of a specific axis.
</ docunent ati on>
</ annot ati on>
<sequence>
<el enent name="Ilow' type="gm:integerList"/>
<el ement nane="hi gh" type="gm :integerList"/>
</ sequence>
</ conpl exType>
<!-- e et O

<el enent name="RectifiedGid" type="gm:RectifiedGidType" substitutionG oup="gm :

<!-- s sy p——— -->
<conpl exType nane="RectifiedGidType">
<annot at i on>
<docunentation>A rectified grid has an origin and vectors that define
| ocati ons. </ docunent ati on>
</ annot ati on>
<compl exCont ent >
<ext ensi on base="gm : Gi dType" >
<sequence>
<el enent name="origin" type="gm : Poi nt Type"/>
<el enent name="of f set Vector" type="gnl : Vect or Type"
maxQccur s="unbounded"/ >
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
<!-- s s s sy —————————
GW profile elenments and types from geonetryBasi c2d. xsd, for Pol ygon

<el enent name="_Surface" type="gm : Abstract SurfaceType" abstract="true"
substituti onG oup="gm : _CeonetricPrimtive">
<annot at i on>
<docunentation>The " _Surface" elenent is the abstract head of the
substituition group for all (continuous) surface el ements. </ docunentation>
</ annot ati on>
</ el ement >
<!-- e e O
<conpl exType nane="Abstract SurfaceType">
<annot at i on>
<document ati on>
An abstraction of a surface to support the different |evels of
conplexity. A surface is always a continuous region of a plane.
</ docunent ati on>
</ annot ati on>
<compl exCont ent >
<ext ensi on base="gm : Abstract GeonetricPrinitiveType"/>
</ conpl exCont ent >
</ conpl exType>
<!-- e e O
<el enent name="Pol ygon" type="gm : Pol ygonType" substituti onG oup="gm :_ Surface"/>
<!-- s —————————————— -->

its post



<conpl exType nane="Pol ygonType" >
<annot at i on>
<docunent ati on>A Pol ygon is a special surface that is defined by a single
surface patch. The boundary of this patch is coplanar and the pol ygon uses planar interpolation
inits interior. It is backwards conpatible with the Polygon of GW 2, GM Pol ygon of SO 19107
i s inplenented by Pol ygonPat ch. </ docunent ati on>
</ annot ati on>
<compl exCont ent >
<ext ensi on base="gml : Abstract SurfaceType">
<sequence>
<el enent ref="gm :exterior" m nQccurs="0"/>
<elenent ref="gm :interior" mnQccurs="0" maxCccurs="unbounded"/ >
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
<!-- e —————————— -->
<el enent name="exterior" type="gm : AbstractRi ngPropertyType">
<annot at i on>
<docunent ati on>A boundary of a surface consists of a nunber of rings. In the
nornmal 2D case, one of these rings is distinguished as being the exterior boundary. In a genera
mani fold this is not always possible, in which case all boundaries shall be listed as interior
boundari es, and the exterior will be enpty.</docunentation>
</ annot ati on>
</ el emrent >
<!-- s s sy —— -->
<el ement nane="interior" type="gmnl:AbstractRi ngPropertyType">
<annot at i on>
<docunent ati on>A boundary of a surface consists of a nunber of rings. The
"interior" rings seperate the surface / surface patch fromthe area enclosed by the rings.
</ docunent ati on>
</ annot ati on>
</ el emrent >
<!-- s s sy p—p——— -->
<conpl exType nane="Abstract Ri ngPropertyType">
<annot at i on>
<docunent ati on>
Encapsul ates a ring to represent the surface boundary property of a
surface.
</ docunent at i on>
</ annot ati on>
<sequence>
<el enent ref="gn :LinearRing"/>
</ sequence>
</ conpl exType>
<!-- s s —————————— -->
<el enent name="_Ri ng" type="gmnl : Abstract Ri ngType" abstract="true" substituti onG oup="gm :
_Geonetry">
<annot at i on>
<documnentati on>The "_Ring" elenent is the abstract head of the substituition
group for all closed boundaries of a surface patch. </ docunentati on>
</ annot ati on>
</ el emrent >
<!-- s sy ————————————— -->
<conpl exType nane="Abstract R ngType" abstract="true">
<annot at i on>
<docunent ati on>
An abstraction of a ring to support surface boundaries of different

conpl exity.
</ docunent ati on>
</ annot ati on>
<compl exCont ent >
<ext ensi on base="gml : Abstract GeonetryType"/>
</ conpl exCont ent >
</ conpl exType>

<!-- ey
<el enent name="Li near R ng" type="gml : Li near R ngType" substituti onG oup="gm :_Ring"/>
<!-- e

<conpl exType nane="Li near Ri ngType">
<annot at i on>



<docunentati on>A LinearRing is defined by four or nore coordinate tuples,
linear interpolation between them the first and | ast coordi nates must be coinci dent.
</ docunent ati on>
</ annot ati on>
<comnpl exCont ent >
<ext ensi on base="gml : Abstract R ngType">
<sequence>
<annot at i on>
<docunentati on>This GW profile supports only one way to
specify the control points of a linear ring: a sequence of "pos" (DirectPositionType).
</ docunent ati on>
</ annot ati on>
<el enent ref="gnl :pos" m nQccurs="4" maxCccur s="unbounded"/ >
</ sequence>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
</ schema>

with



<?xm version="1.0" encodi ng="UTF-8""?>
<xs:schema target Namespace="http://ww. opengi s. net/wes" xml ns: gm ="http://ww. opengi s. net/gn"
xm ns: xs="http://ww. w3. or g/ 2001/ XM_Schena" xm ns="htt p://ww. opengi s. net/wcs"
el ement For mDef aul t ="qual i fi ed" attri but eFornDefaul t="unqualified" version="1.0.0" xm:lang="en">
<xs:annot ati on>
<xs: appi nf o>owsBase. xsd v1.0.0 2003-08-01</ xs: appi nf o>
<xs: docunentation> This schena defines the XM. el enents and types expected to be
used by multiple OGC Wb Services (OA5s). This schema is believed to be a GW Application
Schema. </xs:docunentati on>
<xs: documnent ati on>AEW 03/ 07/ 22 Changes mnade:
Added [xm : Il ang="en"] above
Moved i nterpol ati onMet hod and | nterpol ati onMet hodType here from
Descri beCover age. xsd, because | know the WCTS will also use it.
Added docunentation elements in Interpol ati onMet hodType
(JDE 2003-07-28) Added LonLat Boundi ngBox, Ti neSequence, nanme and description
</ xs: docunent at i on>
<xs: docunent ati on>AEW 03/ 07/ 29 Changes nade:
Edi ted docunmentati on of "keywords" el ement and various other parts
</ xs: docunent ati on>
<xs: docunent ati on>AEW 03/ 07/ 30 Changes nmde:
Changed Substitution Group of |onLatEnvel ope to gnl:Envel ope
</ xs: docunent ati on>
<xs: docunent ati on>JDE 03/ 07/ 30 Changes nmde:
Renoved the Substitution Group on | onLat Envel ope (we only want to use it in
the context of CoverageOiferingBrief)
Added tineResol ution to TinmePeriodType
</ xs: docunent ati on>
<xs: docunent ati on>AEW 03/ 08/ 01 Changes nmde:
I n Support edCRSsType, changed el enent nane from Nati veCRSs to nati veCRSs
Edi t ed docunentati on of many types
</ xs: docunent ati on>
</ xs:annot ati on>

<!-- s s s s .. . . ., ., ., T, T, T, T T T, T T T T T T T T T T T T T T T T T T T T T T S T =
i ncl udes and inports
e}
<xs:inport nanespace="http://ww. opengis.net/gm" schenaLocati on="gnl 4wcs. xsd"/ >
<!-- s ———————
El ements and types
e )

<xs: el enent nane="nane" type="xs:string" substitutionG oup="gm :nane">
<xs: annot ati on>
<xs:docunent ati on>For WCS use, renoved optional CodeSpace attribute from
gm : nane. </ xs: docunent at i on>
<xs: docunentation>ldentifier for the object, normally a descriptive nane.
</ xs: document at i on>
</ xs:annot ati on>
</ xs: el ement >
<!-- e e e O
<xs: el enent nane="description" type="xs:string" substitutionG oup="gmnl:description">
<xs:annot ati on>
<xs: documnent ati on>For WCS use, renoved optional AssociationAttributeGoup from
gm : description. </xs:docunentation>
<xs: docunent ati on>Contai ns a sinple text description of the object, or refers
to an external description. </xs:docunentation>
</ xs: annot ati on>
</ xs: el ement >
<!-- :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::-->
<xs: el enent name="keywords" >
<xs:annot ati on>
<xs: docunent ati on>Unordered |ist of one or nore comonly used or fornalised
word(s) or phrase(s) used to describe the subject. Wen needed, the optional "type" can name the
type of the associated |ist of keywords that shall all have the sane type. Al so when needed, the
codeSpace attribute of that "type" can also reference the type name authority and/or thesaurus.
(Largely based on MD Keywords class in |1SO 19115.) </xs:docunentati on>
</ xs:annot ati on>
<xs: conpl exType>
<XS:sequence>
<xs: el enent nanme="keyword" type="xs:string" maxQccurs="unbounded"/ >
<xs: el enent nane="type" type="gm : CodeType" m nQccurs="0"/>
</ xs: sequence>



</ xs: conpl exType>
</ xs: el ement >

<!-- s e ———
<xs: el enent nanme="| onLat Envel ope" type="LonLat Envel opeType"/>
<!-- s p—————————— -->

<xs: conpl exType name="LonLat Envel opeBaseType" >
<Xs: annot ati on>
<xs: docunent ati on>For WCS use, LonlLat Envel opeBaseType restricts gmni: Envel ope
to the WS84 geographic CRS with Longitude precedi ng Latitude and both using deci mal degrees
only. If included, height values are third and use netre units. </xs:documentation>
<xs: docunent ati on>Envel ope defines an extent using a pair of positions
defining opposite corners in arbitrary di nensi ons. </ xs: docunent ati on>
</ xs:annot ati on>
<xs: conmpl exCont ent >
<xs:restriction base="gnm : Envel opeType">
<XS:sequence>
<xs: el enent ref="gm :pos" m nCccurs="2" maxCccurs="2"/>
</ xs: sequence>
<xs:attribute nane="srsNane" fixed="WES84(DD)"/>
</xs:restriction>
</ xs: conpl exCont ent >
</ xs: conpl exType>
<!-- s oo
<xs: conpl exType nanme="LonLat Envel opeType" >
<xs:annot ati on>
<xs:docunent ati on>Defi nes spatial extent by extending LonLat Envel ope with an
optional tine position pair.</xs:docunmentation>
</ xs:annot ati on>
<xs: conpl exCont ent >
<xs: extensi on base="LonlLat Envel opeBaseType" >
<xs:sequence m nQccurs="0">
<xs: el enent ref="gm :ti mePosition" m nCccurs="2" maxQccurs="2"/>
</ Xs: sequence>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>

<!-- s s s s ———— -->
<xs: el enent nanme="Ti neSequence" type="Ti neSequenceType"/>
<!-- s

<xs: conpl exType name="Ti neSequenceType" >
<xs:annot ati on>
<xs:documnent ati on>An ordered sequence of tine positions or intervals. The tine
positions and periods shall be ordered fromthe oldest to the newest. </xs:docunentation>
</ xs:annot ati on>
<xs: choi ce nmaxQccur s="unbounded" >
<xs:elenent ref="gm:tinePosition"/>
<xs:elenment ref="tinmePeriod"/>
</ xs: choi ce>
</ xs: conpl exType>

<!-- e
<xs: el enent nanme="tinePeriod" type="Ti nePeri odType"/>
<!-- e

<xs: conpl exType nane="Ti mePeri odType" >
<xs:annot ati on>
<xs:docunentation>This is a variation of the GW TinePeriod, which allows the
begi nning and end of a tinme-period to be expressed in short-forminline using the
begi n/ endPosi tion el ement, which allows an identifiable Tinmelnstant to be defined sinultaneously
with using it, or by reference, using xlinks on the begin/end el enents. </xs:docunentation>
</ xs:annot ati on>
<XS:sequence>
<xs: el enent nane="begi nPosition" type="gm : Ti nePositionType"/>
<xs: el enent nanme="endPosition" type="gm : Ti nePositionType"/>
<xs: el enent nane="ti neResol ution" type="gnl : Ti neDurati onType" m nQccurs="0"/>
</ xs: sequence>
<xs:attribute nanme="franme" type="xs:anyURl" use="optional" default="# SO 8601"/>
</ xs: conpl exType>
<!-- s ——————————————— e ————————————————————
Met adata Link el ements and types

<xs: el enent nane="net adat aLi nk" type="Met adat aLi nkType"



substituti onG oup="gmn : met aDat aPr operty"/>
<!-- e
<xs: conpl exType name="Met adat aLi nkType" >
<Xs:annot ati on>
<xs: docunent ati on>Refers to a netadata package that contains netadata
properties for an object. The metadataType attribute indicates the type of netadata referred to.
</ xs: docunent ati on>
</ xs:annot ati on>
<xs: conpl exCont ent >
<xs: extensi on base="Met adat aAssoci ati onType" >
<xs:attribute name="netadataType" use="required">
<xs: si npl eType>
<xs:restriction base="xs: NMTOKEN' >
<xs:enuneration val ue="TC211" >
<Xs:annot ati on>
<xs:document ati on>Thi s netadata uses a
profile of |ISO TC2114€™ Geospatial Metadata Standard 19115. </xs: docunentati on>
</ xs:annot ati on>
</ xs: enumner ati on>
<xs:enuneration val ue="FGDC"'>
<xs:annot ati on>
<xs:docunent ati on>Thi s nmetadata uses a
profile of the US FGDC Content Standard for Digital Geospatial Mtadata. </xs:docunmentation>
</ xs:annot ati on>
</ xs: enumnerati on>
<xs:enuneration val ue="ot her">
<Xs:annot ati on>
<xs:document ati on>Thi s netadata uses sone
ot her nmetadata standard(s) and/or no standard. </xs:docunentation>
</ xs: annot ati on>
</ xs: enuner ati on>
</xs:restriction>
</ xs: si npl eType>
</xs:attribute>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
<!-- s sy p——— -->
<xs: conmpl exType name="Met adat aAssoci ati onType" >
<Xs:annot ati on>
<xs: docunent ati on>Refers to a netadata package that contains netadata
properties for an object. </xs:docunentation>
</ xs:annot ati on>
<xs: conpl exCont ent >
<xs:restriction base="gnl: Met aDat aPropertyType">
<xs: sequence/ >
<xs:attributeGoup ref="gm : Associ ati onAttri but eG oup"/>
<xs:attribute nane="about" type="xs:anyURl" use="optional"/>
</xs:restriction>
</ xs: conpl exCont ent >
</ xs: conpl exType>

<!-- e e e e e
Supported Format el enents and types-
oo
<xs: el enent nanme="supportedFormats" type="SupportedFor mat sType"/>
<!-- e

<xs: conpl exType name="Support edFor mat sType" >
<xXs:annot ati on>
<xs: docunent ati on>Unordered |ist of data transfer formats supported.
</ xs: docunent ati on>
</ xs: annot ati on>
<XS:sequence>
<xs:elenment ref="formats" naxCccurs="unbounded"/ >
</ xs: sequence>
<xs:attribute name="nativeFormat" type="xs:string" use="optional">
<xXs:annot ati on>
<xs:docunentation>ldentifiers of one format in which the data is stored.
</ xs: docunent ati on>
</ xs: annot ati on>
</xs:attribute>



</ xs: conpl exType>
<!-- e
<xs: el enent nane="formats" type="gnl: CodeLi st Type">
<Xs:annot ati on>
<xs: docurentati on>ldentifiers of one or nore formats in which coverage content
can be retrieved. The codeSpace optional attribute can reference the semantic of the fornat
identifiers. </xs:docunmentation>
</ xs:annot ati on>
</ xs: el ement >
<!-- oo —————————————————— e ————————————
Supports CRSs el enente and types

<xs: el enent nanme="supportedCRSs" type="SupportedCRSsType"/ >
<!-- e
<xs: conpl exType nane="Support edCRSsType" >
<Xs:annot ati on>
<xs: docunent ati on>Unordered list(s) of identifiers of Coordinate Reference
Systenms (CRSs) supported in server operation requests and responses. </xs:docunentation>
</ xs: annot ati on>
<XS:sequence>
<xs: choi ce>
<xs: el enent nane="request ResponseCRSs" type="gnl: CodelLi st Type"
maxQccur s="unbounded" >
<Xs:annot ati on>
<xs:documnent ati on>Unordered list of identifiers of the CRSs
in which the server can both accept requests and deliver responses for this data. These CRSs
shoul d i nclude the native CRSs defined bel ow. </xs:docunentation>
</ xs:annot ati on>
</ xs: el ement >
<Xs:sequence>
<xs: el enent nane="request CR

t ype="gnl : CodelLi st Type"
maxQccur s="unbounded" >
<xs:annot ati on>
<xs:docurent ati on>Unordered |ist of identifiers of the
CRSs in which the server can accept requests for this data. These CRSs shoul d include the native
CRSs defined bel ow. </xs:docunentation>
</ Xxs:annot ati on>
</ xs: el enent >
<xs: el enent nanme="r esponseCR

type="gm : CodelLi st Type"
maxQccur s="unbounded" >
<xs:annot ati on>
<xs: docunent ati on>Unordered list of identifiers of the
CRSs in which the server can deliver responses for this data. These CRSs shoul d include the
nati ve CRSs defined bel ow. </xs:docunentation>
</ xs: annot ati on>
</ xs: el ement >
</ xs: sequence>
</ xs: choi ce>
<xs: el enent nanme="nati veCRSs" type="gmnl : CodeLi st Type" m nCccurs="0"
maxQccur s="unbounded" >
<xs:annot ati on>
<xs: docunent ati on>Unordered list of identifiers of the CRSs in
which the server stores this data, that is, the CRS(s) in which data can be obtai ned w thout any
di stortion or degradation. </xs:docunentation>
</ xs:annot ati on>
</ xs: el enent >
</ Xs: sequence>
</ xs: conpl exType>

<!-- s ———————————————————————————————
I nterpol ati on Met hod el enents and types
s sSsS ST, T, T, . -->
<xs: el enent nanme="supportedl nterpol ati ons" type="Supportedl nterpol ati onsType"/>
<!-- oo s

<xs: conpl exType name="Support edl nt er pol ati onsType" >
<xs: annot ati on>
<xs: docunent ati on>Unordered |ist of interpolation methods supported.
</ xs: docunent ati on>
</ xs:annot ati on>
<Xs:sequence>
<xs:el enent ref="interpol ati onMet hod" maxCccur s="unbounded"/ >



</ xs: sequence>
<xs:attribute name="default" type="Interpol ati onMet hodType" use="optional "

def aul t =" near est nei ghbor"/ >

</ xs: conpl exType>

<| - - s e
<xs: el enent nanme="interpol ati onMet hod" type="Interpol ati onMet hodType"/ >
<! - - s —q———————————————————————————— > ]

<xs: si npl eType nane="I|nt er pol ati onMet hodType" >
<xs:annot ati on>
<xs: documnent ati on>Codes that identify interpolation nmethods. The mneani ngs of

t hese codes are defined in Annex B of |1SO 19123: Geographic informati on 4€” Schema for coverage
geonetry and functions. </xs:docunentation>

</ xs:

</ xs: annot ati on>
<xs:restriction base="xs:string">
<xs: enuneration val ue="nearest nei ghbor"/>
<xs:enuneration value="bilinear"/>
<xs:enuneration val ue="bi cubic"/>
<xXs:enuneration val ue="I|ost area"/>
<xs: enuneration val ue="barycentric"/>
<Xs:enuneration val ue="none">
<xs:annot ati on>
<xs: docunent ati on>No i nterpol ation. </xs:docunentation>
</ xs: annot ati on>
</ xs: enunerati on>
</xs:restriction>
</ xs: si npl eType>
schema>



<?xm version="1.0" encodi ng="UTF-8""?>
<I-- edited with XM_.SPY v5 rel. 4 U (http://ww. xn spy.con) by Steven Keens (PCl Geomatics Inc.)
-->
<xs: schenm target Namespace="http://ww. opengi s. net/wes" xnm ns:gm ="http://ww. opengis.net/gn"
xm ns="http://ww. opengi s. net/wecs" xm ns: xs="http://ww. w3. org/ 2001/ XM_Schema"
el ement For mDef aul t =" qual i fi ed" attri but eFornDefaul t="unqualified" version="1.0.0" xm :lang="en">
<Xs:annot ati on>
<xs: appi nf o>val ues. xsd v1. 0.0 2003-07-30</ xs: appi nf 0>
<xs: docunent ati on> This schenma defines the val ues and enuneration el enents and types
used by the OGC Wb Coverage Service (WS). </xs:documentation>
<xs: docunent ati on>JDE 2003-07- 30 Renpved enpty "sequence" from val ueEnumlype
</ xs: docunent at i on>
</ xs:annot ati on>
<!-- oo e e ————————————————— e ————————————

<xs: conpl exType nane="val ueEnuniType" >
<xs:annot ati on>
<xs:docunent ati on>Enuner ati on of TBD val ues whi ch consists of a sequence of
intervals and/or single values. The type and senantic attributes are inherited by children
el emrents, but can be overwitten by them </xs:docunentation>
</ xs: annot ati on>
<xs: conpl exCont ent >
<xs: ext ensi on base="val ueEnunBaseType" >
<xs:attribute ref="type" use="optional"/>
<xs:attribute ref="semantic" use="optional"/>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
<!-- s sy ——— -->
<xs: conpl exType nane="val ueEnunBaseType" >
<Xs:annot ati on>
<xs: documnent ati on>Enuner ati on of TBD val ues which consists of a sequence of
interval s and/or single values. The type and semantic attributes are inherited by children
el enents, but can be overwitten by them </xs:docunentation>
</ xs:annot ati on>
<xs: choi ce nmaxQccur s="unbounded" >
<xs:elenent ref="interval"/>
<xs: el enent ref="singleValue"/>
</ xs: choi ce>
</ xs: conpl exType>
<!-- s s sy p———— -->
<xs: el enent nanme="si ngl eVal ue" type="TypedLiteral Type">
<Xs:annot ati on>
<xs: docunent ati on>Si ngl e value for a variable. A single value has a data type
(default is a string), indicated by a URI which consists typically to XSD sinple types. The
semantic URI points typically to the semantic definition of the value (typically RDF resource).
(TBR) </xs:docunentation>
</ xs:annot ati on>
</ xs: el ement >
<!-- e
<xs:el enent nanme="interval ">
<xs:annot ati on>
<xs:docunent ati on>El enent used to describe an continuous interval or discrete
interval (using atomic or resolution attribute) TBR </xs:docunentation>
</ xs:annot ati on>
<xs: conpl exType>
<xs: conpl exCont ent >
<xs: extensi on base="interval Type"/>
</ xs: conpl exCont ent >
</ xs: conpl exType>
</ xs: el ement >
<!-- oo
<xs: conpl exType nane="interval Type">
<xs:annot ati on>
<xs:docunent ati on>Defines an interval along an axis with a specific
resol ution. An interval can be continuous or discrete (defined by a fixed resolution (interval
di stance) TBR). The interval can be bounded or sem -bounded with different closures. Note that
the type and semantic for mn/nmax and res may be different (tinelnstant and duration).
</ xs: docunent ati on>



</ xs:annot ati on>
<xs: conmpl exCont ent >
<xs: ext ensi on base="val ueRangeType" >
<XS:sequence>
<xs: el enent nanme="res" type="TypedLiteral Type" m nCccurs="0">
<xs:annot ati on>
<xs:document ati on>TBD. Resolution is included for
intervals with discrete val ues spaced at regul ar distance. </ xs: docunentation>
</ xs:annot ati on>
</ xs: el ement >
</ xs: sequence>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
<! - - e
<xs: conpl exType nanme="val ueRangeType" >
<xs:annot ati on>
<xs: document ati on>The range of an interval. Inclusion of the mn and max
val ues are defined by the closure. The data type and the semantic of the values are inherited by
children and may be overwitten by them (ex: mn dateTine, nax String for NOW) (TBR). If
interval is unbounded on min or max, these elenents are onitted. Note that )-inf,max],)-inf,
+inf(,[mMn, max],[mn,+inf( are close. Range may be qualitative i.e nom nal (age range) or
qualitative (percentage) i.e value between m n/nmax can be queried. </xs:docunentation>
</ xs:annot ati on>
<Xs:sequence>
<xs:el enent nane="m n" type="TypedLiteral Type" m nCccurs="0"/>
<xs: el enent nane="nmax" type="TypedLiteral Type" m nCccurs="0"/>
</ xs: sequence>
<xs:attribute ref="type" use="optional"/>
<xs:attribute ref="semantic" use="optional"/>
<xs:attribute name="atom c" type="xs:bool ean" use="optional" default="fal se">
<Xs:annot ati on>
<xs: docunent ati on>TBD. </xs: docunentation>
</ xs: annot ati on>
</xs:attribute>
<xs:attribute ref="closure" use="optional"/>
</ xs: conpl exType>
<' - - - - - - .. - >
<xs:attribute name="cl osure" default="cl osed">
<Xs:annot ati on>
<xs:document ati on>The closure attribute determnines which of the end points lie
in the interval, and can have the values "open", "closed", "open-closed" and "cl osed-open". Note
that +Inf and -1nf are considered cl osed bounds. The default is closed. </xs:docunentation>
</ xs:annot ati on>
<xs: si npl eType>
<xs:restriction base="xs: NMTOKENS" >
<xs:enuneration val ue="cl osed">
<Xs:annot ati on>
<xs:documnent ati on>TBD. What is the neaning of this value?
</ xs: docunent ati on>
</ xs: annot ati on>
</ xs: enumer ati on>
<xs:enuneration val ue="open">
<xs:annot ati on>
<xs:docunent ati on>TBD. What is the neaning of this val ue?
</ xs: docunent at i on>
</ xs:annot ati on>
</ xs: enunerati on>
<xs:enuneration val ue="open-cl osed">
<Xs:annot ati on>
<xs:documnent ati on>TBD. What is the neaning of this value?
</ xs: docunent ati on>
</ xs:annot ati on>
</ xs: enumer ati on>
<xs: enuneration val ue="cl osed- open">
<xs:annot ati on>
<xs:docunent ati on>TBD. What is the neaning of this val ue?
</ xs: docunent at i on>
</ xs:annot ati on>
</ xs: enunerati on>



</xs:restriction>
</ xs:si npl eType>
</xs:attribute>
<' - - e ————————— R
<xs: conpl exType name="TypedLiteral Type">
<xs:annot ati on>
<xs: docunent ati on>Conpl exType used for typed literals, which are used to
identify values such as nunbers and dates by neans of a lexical representation. The type
attribute indicates the datatype of the literal.The value associated with a typed literal is
found by applying the datatype mapping associated with the datatype URI to the lexical form The
predefi ned XM. Schena dat at ypes [ XM_.- SCHEMA2] are expected to be wi dely used for this purpose.
</ xs: docunent ati on>
</ xs:annot ati on>
<xs: si nmpl eCont ent >
<xs: extensi on base="xs:string">
<xs:attribute ref="type" use="optional"/>
</ xs: ext ensi on>
</ xs: si npl eCont ent >
</ xs: conpl exType>
<! - - s
<xs:attribute name="type" type="xs:anyURl ">
<xs:annot ati on>
<xs:docunmentation>Attri bute used to indicate the datatype of a typed
literal.The value associated with a typed literal is found by applying the datatype nmapping
associated with the datatype URI to the Ilexical form The predefined XM. Schenma dat atypes [ XM.-
SCHEMA2] are expected to be widely used for this purpose. It has the sane semantic than
r df : dat at ype</ xs: docunent ati on>
</ xs:annot ati on>
</xs:attribute>
<' - - - - - . - . ... - >
<xs:attribute name="senmantic" type="xs:anyURl ">
<Xs:annot ati on>
<xs:docunent ati on>The val ue of the semantic attribute is typically a RDF
Property or Cass of a taxonomy or ontology. This attribute is used to indicate the meaning of
the XML elenment it belongs to. </xs:docunmentation>
</ xs:annot ati on>
</xs:attribute>
</ xs: schema>



<?xm version="1.0" encodi ng="UTF-8""?>
<I-- edited with XM_ Spy v4.3 U (http://ww. xm spy. com} by John D Evans (G obal Science &
Technol ogy, Inc) -->
<xs: schenm target Namespace="http://ww. opengi s. net/wes" xnm ns:gm ="http://ww. opengis.net/gn"
xm ns: xs="http://ww. w3. org/ 2001/ XM_Scherma" xm ns: xl i nk="http://ww. w3. or g/ 1999/ x| i nk"
xm ns="http://wwmv. opengi s. net/wes" el ement For nDef aul t =" qual i fi ed"
attri but eFornDef aul t ="unqual i fi ed" version="1.0.0" xnl:lang="en">
<Xs:annot ati on>
<xs: appi nfo>wcsCapabi lities.xsd v1.0.0 2003-08-27</xs: appi nf 0>
<xs: docunent ati on>Thi s schema defines the Capabilities operation request and reply
XML el enents and types used by an OGC Web Coverage Service (WCS). This schema with the schemas
it uses are believed to be GW Application Schenmas. </xs:docunentation>
<xs: docunent ati on>AEW 03/ 07/ 22 Changes nade:
Changed el ement name "Section"” to "section" in GetCapabilities
Added docunentation elenments in GetCapabilities, CapabilitiesSectionType,
Cont ent Met adat a, AbstractDescripti onBaseType, AbstractDescriptionType
Expanded docunentation of WCS CapabilitiesType
Moved docunentation from Service to ServiceType
Edi t ed docunentati on of OnlineResourceType, el ectronicMil Address in
Addr essType
Expanded separator conment before ContentMetadata el ements and types
Added separator coment before CoverageOiferingBrief
Moved net adat aLi nk from Abstract Descri ptionType to AbstractDescripti onBaseType
</ xs: docunent at i on>
<xs:docunent ati on>i n CoverageCOfferingBrief, replaced boundedBy
with a new | onLat Boundi ngBox (added to owsBase. xsd); and nade tenporal domain of type
Ti meSequenceType. </ xs: docunent ati on>
<xs: docunent ati on>AEW 03/ 07/ 29 Changes nmade:
Changed optionality and docunmentation os "fees" and accessConstraints"
el ements in ServiceType
Changed reference to gm:description to reference to (wes:)description in
Abst ract Descri pti onBaseType
</ xs: docunent at i on>
<xs: document ati on>AEW 03/ 07/ 30 Changes mnade:
Added "version" and "updat eSequence" attributes to ServiceType,
WCSCapabi | i tyType, and Cont ent Met adat a
</ xs: docunent at i on>
<xs: docunent ati on>JDE 03/ 07/ 30 - Added "version" and "updateSequence" attributes to
WCS Capabilities type
03/ 08/ 27 - Made "version" attribute required
</ xs: document at i on>
</ xs:annot ati on>
<!-- sy ————————————————————————————————————
i ncl udes and i nports

<xs:inport nanmespace="http://ww. opengis.net/gm" schemalLocation="gm 4wcs. xsd"/ >
<xs:include schemalLocati on="./owsBase. xsd"/ >

<!-- . ., ., . . . . . . . . . . . . . . . . . . . . . . . S . S . S S S S S S .

el ements and types

<xs: el enent nane="GCet Capabilities">
<Xs:annot ati on>
<xs: documnent ati on>Request to a WCS to performthe GetCapabilities operation
In this XM. encoding, no "request" paraneter is included, since the elenment name specifies the
specific operation. </xs:docunentation>
</ xs:annot ati on>
<xs: conpl exType>
<Xs:sequence>
<xs: el enent nane="section" type="CapabilitiesSectionType" defaul t="/"
m nCccurs="0"/>
</ Xs: sequence>
<xs:attribute name="service" type="xs:string" use="required" fixed="WCS"/>
<xs:attribute name="version" type="xs:string" use="optional" fixed="1.0.0"/>
<xs:attribute nane="updat eSequence" type="xs:string" use="optional">
<Xs:annot ati on>
<xs: docunent ati on>TBD. </ xs:docunentati on>
</ xs: annot ati on>
</xs:attribute>
</ xs: conpl exType>
</ xs: el ement >



<!-- e —y———— -->
<xs: si nmpl eType nane="CapabilitiesSectionType">
<xs:annot ati on>
<xs: docunentati on>ldentification of desired part of full Capabilities XM
docunent to be returned. </xs:docunentation>
</ xs: annot ati on>
<xs:restriction base="xs:string">
<xs:enuneration val ue="/">
<xs:annot ati on>
<xs:docunent ati on>TBD. </ xs: docunentati on>
</ xs: annot ati on>
</ xs: enunerati on>
<xs:enuneration val ue="/WS Capabilities/Service">
<XSs:annot ati on>
<xs: docunent ati on>TBD. </ xs: docunent ati on>
</ xs: annot ati on>
</ xs: enunerati on>
<xs:enuneration val ue="/WS Capabilities/Capability">
<xs:annot ati on>
<xs: docunent ati on>TBD. </ xs: docunentati on>
</ xs: annot ati on>
</ Xs: enuner ati on>
<xs:enuneration val ue="/WCS_Capabi | i ti es/ Cont ent Met adat a" >
<Xs:annot ati on>
<xs: docunent ati on>TBD. </ xs: docunent ati on>
</ xs: annot ati on>
</ xs: enunerati on>
</xs:restriction>
</ xs: si npl eType>

<!-- s S
<xs: el enent nane="WCS _Capabilities" type="WCS CapabilitiesType"/>
<!-- e e

<xs: conpl exType name="WCS CapabilitiesType">
<xs:annot ati on>
<xs:docunent ati on>Met adata for a WCS server, also known as Capabilities
docunent. Reply froma WCS that perforned the GetCapabilities operation. </xs:docunentation>
</ xs: annot ati on>
<Xs:sequence>
<xs: el enent ref="Service"/>
<xs: el enent nane="Capability" type="WCSCapabilityType"/>
<xs: el enent ref="Content Metadata"/>
</ Xs: sequence>
<xs:attribute name="version" type="xs:string" use="required" fixed="1.0.0"/>
<xs:attribute nane="updat eSequence" type="xs:string" use="optional">
<xs:annot ati on>
<xs: docunent ati on>TBD. </ xs: docunent ati on>
</ xs:annot ati on>
</xs:attribute>
</ xs: conpl exType>

<!-- s sy —p———————

Service el ements and types
e el O
<xs: el enent nane="Service" type="ServiceType" substitutionGoup="gm:_ GW"/>
<!-- sy —————————————— -->

<xs: conpl exType name="Servi ceType" >
<Xs:annot ati on>
<xs:document ati on>A mi ni mal, hunan readabl e rescription of the service.
</ xs: docunent ati on>
</ xs:annot ati on>
<xs: conpl exCont ent >
<xs: extensi on base="AbstractDescri pti onType">
<Xs:sequence>
<xs: el enent ref="keywords" m nCccurs="0" maxQccurs="unbounded"/ >
<xs: el enent nane="responsi bl eParty" type="Responsi bl ePartyType"
m nCccur s="0"/ >
<xs: el enent name="fees" type="gnl: CodelLi st Type" >
<xs:annot ati on>
<xs: docunentati on>A text string identifying any fees
i mposed by the service provider. The keyword NONE shall be used to nean no fees.
</ xs: docunent ati on>



</ xs:annot ati on>
</ xs: el ement >
<xs: el enent nanme="accessConstrai nts" type="gnl: CodelLi st Type"
maxQccur s="unbounded" >
<xs:annot ati on>
<xs:document ati on>A text string identifying any access
constraints inposed by the service provider. The keyword NONE shall be used to mean no access
constraints are inposed. </xs:docunentation>
</ xs:annot ati on>
</ xs: el ement >
</ xs: sequence>
<xs:attribute nanme="version" type="xs:string" use="optional"
fixed="1.0.0"/>
<xs:attribute name="updat eSequence" type="xs:string" use="optional">
<Xs: annot ati on>
<xs:document ati on>TBD. </xs:docunentati on>
</ xs:annot ati on>
</xs:attribute>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
<' - - - - . - - - - - T T - >
<xs: conpl exType nanme="Responsi bl ePartyType" >
<Xs:annot ati on>
<xs:docunent ati on>l dentification of, and means of comrunication with, person
(s) and organi zati ons associated with the server. </xs:docunentation>
</ xs:annot ati on>
<XS:sequence>
<xs: choi ce>
<Xs:sequence>
<xs: el enent nane="indi vi dual Nane" type="xs:string">
<Xs:annot ati on>
<xs:docunent ati on>Nanme of the responsible person-
surname, given nane, title separated by a delimter. </xs:docunentation>
</ xs:annot ati on>
</ xs: el ement >
<xs: el enent nanme="organi sati onNanme" type="xs:string"
m nCccur s="0"/>
</ xs: sequence>
<xs: el enent nane="organi sati onName" type="xs:string">
<xs: annot ati on>
<xs: docunent ati on>Nanme of the responsible organizationt.
</ xs: docunent ati on>
</ xs:annot ati on>
</ xs: el ement >
</ xs: choi ce>
<xs: el enent nane="positionNane" type="xs:string" m nQccurs="0">
<Xs:annot ati on>
<xs: docunent ati on>Rol e or position of the responsible person
</ xs: docunent ati on>
</ xs:annot ati on>
</ xs: el ement >
<xs: el enent nane="contact| nfo" type="ContactType" m nCccurs="0">
<xs:annot ati on>
<xs: documnent ati on>Address of the responsible party.
</ xs: docunent at i on>
</ xs:annot ati on>
</ xs: el ement >
</ xs: sequence>
</ xs: conpl exType>
<' - - s sS S S. . T, , , T -- >
<xs: conpl exType name="Cont act Type" >
<xs:annot ati on>
<xs: docunentati on> nformati on required to enable contact with the responsible
person and/or organi zation. </xs:docunentation>
</ xs: annot ati on>
<XS:sequence>
<xs: el enent nane="phone" type="Tel ephoneType" m nCccurs="0">
<xs: annot ati on>
<xs:docunent ati on>Tel ephone nunbers at which the organization or



i ndi vi dual may be
contacted. </xs:docunentation>
</ xs: annot ati on>
</ xs: el ement >
<xs: el enent nanme="address" type="AddressType" m nCccurs="0">
<xs:annot ati on>
<xs: docunent ati on>Physi cal and emai| address at which the
organi zation or individua
may be contacted. </xs:docunentation>
</ Xxs:annot ati on>
</ xs: el ement >
<xs: el enent nane="onl i neResource" type="OnlineResourceType" m nCccurs="0">
<xs:annot ati on>
<xs:documentation>On-line information that can be used to contact
t he individual or
organi zati on. </xs:docunentation>
</ xs:annot ati on>
</ xs: el enent >
</ xs: sequence>
</ xs: conpl exType>
<' - - s s s ... . T, T, T T, T, T T T T, T, T T, T T T T T T T T T T T T T T T T T T T T T T T T - - >
<xs: conpl exType name="0Onl i neResour ceType" >
<Xs:annot ati on>
<xs: document ati on>Ref erence to on-line resource fromwhich data can be
obt ai ned. </xs:docunentation>
</ xs: annot ati on>
<xs:attributeGoup ref="xlink:sinpleLink"/>
</ xs: conpl exType>
<' - - s s s ..., . T, T T, T, T, T, T, T, T T, T T T T T T T T T T T T T T T T T T T T T T T T T T T - - >
<xs: conpl exType nane="Tel ephoneType" >
<Xs:annot ati on>
<xs: docunent ati on>Tel ephone nunbers for contacting the responsibl e individual
or organi zation. </xs:docunentation>
</ xs: annot ati on>
<XS:sequence>
<xs: el enent nane="voice" type="xs:string" mnCccurs="0" maxCccurs="unbounded" >
<xs:annot ati on>
<xs: docunent ati on>Tel ephone nunber by which individuals can speak
to the responsi bl e organi zation or individual. </xs:docunentation>
</ xs:annot ati on>
</ xs: el ement >
<xs:el enent nane="facsinile" type="xs:string" m nCccurs="0"
maxQccur s="unbounded" >
<Xs:annot ati on>
<xs: docunent ati on>Tel ephone nunber of a facsimle machine for the
responsi bl e
organi zation or individual. </xs:docunentation>
</ xs:annot ati on>
</ xs: el ement >
</ xs: sequence>
</ xs: conpl exType>
<! - - s
<xs: conpl exType nanme="AddressType" >
<xs:annot ati on>
<xs: documnent ati on>Locati on of the responsibl e individual or organization
</ xs: docunent ati on>
</ xs:annot ati on>
<Xs:sequence>
<xs: el enent nane="del i veryPoint" type="xs:string" mnCccurs="0"
maxQccur s="unbounded" >
<xs:annot ati on>
<xs:docunent ati on>Address line for the location (as described in
| SO 11180, Annex A). </xs:docunentation>
</ xs: annot ati on>
</ xs: el ement >
<xs:el enent nane="city" type="xs:string" mnQccurs="0">
<xs:annot ati on>
<xs: docunentation>City of the |ocation. </xs:docunentation>
</ xs:annot ati on>
</ xs: el ement >



<xs: el enent nane="adni ni strativeArea" type="xs:string" mnCccurs="0">
<xs:annot ati on>
<xs: docunentati on>State ot province of the |ocation
</ xs: docunent at i on>
</ xs: annot ati on>
</ xs: el ement >
<xs: el enent nanme="postal Code" type="xs:string" m nCccurs="0">
<Xs:annot ati on>
<xs: docunent ati on>ZI P or other postal code. </xs:docunentation>
</ xs:annot ati on>
</ xs: el ement >
<xs: el enent nanme="country" type="xs:string" m nQccurs="0">
<xs:annot ati on>
<xs: documnent ati on>Country of the physical address.
</ xs: docunent ati on>
</ xs:annot ati on>
</ xs: el ement >
<xs: el enent nane="el ectroni cMai | Address" type="xs:string" m nCccurs="0"
maxQccur s="unbounded" >
<Xs:annot ati on>
<xs: docunent ati on>Address of the el ectronic mail box of the
responsi bl e organi zati on or individual. </xs:docunmentation>
</ xs: annot ati on>
</ xs: el ement >
</ xs: sequence>
</ xs: conpl exType>
<! - - s g ——————————————————————————————

<xs: conpl exType name="WCSCapabilityType">
<Xs:annot ati on>
<xs:document ati on>TBD. </xs:docunentation>
</ xs: annot ati on>
<Xs:sequence>
<xs: el enent nane="Request">
<xs: conpl exType>
<Xs:sequence>
<xs: el enent nane="GCet Capabilities">
<xs: conpl exType>
<XS:sequence>
<xs: el enent nanme="DCPType"
t ype="DCPTypeType" nmaxCccur s="unbounded"/ >
</ xs: sequence>
</ xs: conpl exType>
</ xs: el ement >
<xs: el enent nane="Descri beCoverage">
<xs: conpl exType>
<XS:sequence>
<xs: el enent nanme="DCPType"
t ype="DCPTypeType" nmaxCccur s="unbounded"/ >
</ xs: sequence>
</ xs: conpl exType>
</ xs: el ement >
<xs: el enent nane="Get Coverage">
<xs: conpl exType>
<XS:sequence>
<xs: el enent nanme="DCPType"
t ype="DCPTypeType" nmaxCccur s="unbounded"/ >
</ xs: sequence>
</ xs: conpl exType>
</ xs: el ement >
</ xs: sequence>
</ xs: conpl exType>
</ xs: el ement >
<xs: el enent nane="Exception">
<xs: conpl exType>
<XS:sequence>
<xs: el enent nane="Format" type="xs:string"
maxQccur s="unbounded"/ >
</ xs: sequence>



</ xs: conpl exType>
</ xs: el ement >
<xs: el enent nanme="Vendor Speci ficCapabilities" m nCccurs="0">
<xs: conpl exType>
<XS:sequence>
<xs:any/ >
</ xs: sequence>
</ xs: conpl exType>
</ xs: el ement >
</ xs: sequence>
<xs:attribute name="version" type="xs:string" use="optional" fixed="1.0.0"/>
<xs:attribute nanme="updat eSequence" type="xs:string" use="optional">
<xs:annot ati on>
<xs:docunent ati on>TBD. </xs: docunentati on>
</ xs:annot ati on>
</xs:attribute>
</ xs: conpl exType>
<' - - s
<xs: conpl exType nane="DCPTypeType">
<Xs:annot ati on>
<xs: docunent ati on>TBD. </xs: docunentation>
</ Xxs:annot ati on>
<XS:sequence>
<xs: el enent nanme="HTTP">
<xs: conpl exType>
<xs: choi ce maxQCccur s="unbounded" >
<xs: el enent nane="GCet">
<xs: conpl exType>
<XS:sequence>
<xs: el enent name="0Onl i neResource"
type="0Onl i neResour ceType"/ >
</ xs: sequence>
</ xs: conpl exType>
</ xs: el ement >
<xs: el enent nanme="Post">
<xs: conpl exType>
<XS:sequence>
<xs: el enent name="0Onl i neResource"
type="0Onl i neResour ceType"/ >
</ xs: sequence>
</ xs: conpl exType>
</ xs: el ement >
</ xs: choi ce>
</ xs: conpl exType>
</ xs: el ement >
</ xs: sequence>
</ xs: conpl exType>
<! - - e e e e ———

<xs: el enent nane="Cont ent Met adat a" >
<Xs:annot ati on>
<xs: docunent ati on>Unordered |ist of brief descriptions of all coverages
avai alble fromthis WCS, or a reference to another service fromwhich this information is
avai |l abl e. </xs:docunentati on>
</ xs:annot ati on>
<xs:conpl exType>
<Xs:sequence>
<xs: el enent ref="CoverageOferingBrief" mnCccurs="0"
maxQccur s="unbounded"/ >
</ Xs: sequence>
<xs:attributeGoup ref="gml :Associati onAttributeG oup"/>
<xs:attribute name="version" type="xs:string" use="optional" fixed="1.0.0"/>
<xs:attribute nane="updat eSequence" type="xs:string" use="optional">
<xs: annot ati on>
<xs: docunent ati on>TBD. </ xs: docunent ati on>
</ xs:annot ati on>
</xs:attribute>
</ xs: conpl exType>
</ xs: el ement >



<' - - sy —p———————————— >
<xs: el enent nanme="CoverageO feringBrief" type="CoverageOferingBriefType"
substituti onGoup="gm . _GW"/>
<' - - e ————————— R
<xs: conpl exType name="CoverageO feringBriefType">
<xs:annot ati on>
<xs: docunent ati on>Bri ef description of one coverage avaialble froma WCS.
</ xs: docunent at i on>
</ xs: annot ati on>
<xs: conmpl exCont ent >
<xs: extensi on base="AbstractDescri pti onType">
<XS:sequence>
<xs: el enent ref="IonLat Envel ope"/>
<xs: el enent ref="keywords" m nCccurs="0" maxQccurs="unbounded"/ >
</ xs: sequence>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
<! - - s eSS
<xs: conpl exType name="AbstractDescri pti onBaseType" abstract="true">
<xs:annot ati on>
<xs:docurent ati on>TBD. </xs: docunentati on>
</ xs: annot ati on>
<xs: conpl exCont ent >
<xs:restriction base="gm : Abstract G\LType" >
<XS:sequence>
<xs: el enent ref="netadatalLi nk" m nCccurs="0"/>
<xs: el enent ref="description" m nCccurs="0">
<xs:annot ati on>
<xs: docurent ati on>TBD. </xs: docunentati on>
</ xs:annot ati on>
</ xs: el ement >
<xs: el enent ref="nane">
<xs:annot ati on>
<xs:docunent ati on>TBD. Wiy is only one nane all owed
here? </xs: docunentati on>
</ xs: annot ati on>
</ xs: el ement >
</ xs: sequence>
</xs:restriction>
</ xs: conpl exCont ent >
</ xs: conpl exType>
<! - - s —————
<xs: conpl exType nanme="AbstractDescriptionType" abstract="true">
<xs:annot ati on>
<xs: docunent ati on>TBD. </ xs: docunent ati on>
</ xs:annot ati on>
<xs: conpl exCont ent >
<xs: extensi on base="AbstractDescri pti onBaseType" >
<Xs:sequence>
<xs: el enent nane="l|abel" type="xs:string">
<Xs:annot ati on>
<xs: docunent ati on>Short human-readabl e | abel for this
obj ect, for human interface display. </xs:docunmentation>
</ xs:annot ati on>
</ xs: el ement >
</ Xs: sequence>
<xs:attribute ref="gm:id" use="prohibited"/>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
</ xs: schema>



