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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies

(ISO membe

r bodies). The work of preparing International Standards is normally carried out through 1SO

technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and

non-governm

ental,_in liaison with 1SQ _ also take part in the work 1SO collabaorates closely with the

International

International

Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part'2.

The main tagk of technical committees is to prepare International Standards. Draft International Stan@lards
adopted by fthe technical committees are circulated to the member bodies for voting:-“Publication gs an

International

Attention is @

rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 19128 v

base documént supplied by the Open Geospatial Consortium, Inc.

Standard requires approval by at least 75 % of the member bodies casting-a vote.

rawn to the possibility that some of the elements of this document may be the subject of gatent

as prepared by Technical Committee ISO/TC 211, Geographic information/Geomatics, from a
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Introduction

A Web Map Service (WMS) produces maps of spatially referenced data dynamically from geographic
information. This International Standard defines a “map” to be a portrayal of geographic information as a
digital image file suitable for display on a computer screen. A map is not the data itself. WMS-produced maps
are generally rendered in a pictorial format such as PNG, GIF or JPEG, or occasionally as vector-based

grap

formats.

This
map
inforr
stang
of sy

International Standard defines three operations: one returns service-level metadata; anot
Whose geographic and dimensional parameters are well-defined; and an optional‘third ope
nation about particular features shown on a map. Web Map Service operations_¢an be inv
ard web browser by submitting requests in the form of Uniform Resource Locators (URLS)

W&MMM@MMM&M& (WebCGM)

her returns a
ation returns
bked using a
The content

ch URLs depends on which operation is requested. In particular, when requesting a mpap the URL

indicates what information is to be shown on the map, what portion of the Earth is to be mapped

CoO0rdq
with
com
unde
Map

custd

This

rathe|
holdi
Intern
user-

NOTH
for ug
retrie
to ren

inate reference system, and the output image width and height. Whehtwo or more maps

rlying maps to be visible. Furthermore, individual maps can be requested from different serv
Service thus enables the creation of a network of distributed map servers from which clie
mized maps. lllustrative examples of map request URLs:and their resulting maps are shown

nternational Standard applies to a Web Map Service 'instance that publishes its ability to p
I than its ability to access specific data holdings. A basic WMS classifies its geographi
ngs into “Layers” and offers a finite number of predefined “Styles” in which to display those

defined symbolization of feature data.

The Open Geospatial Consortium (OGC) Styled Layer Descriptor (SLD) specification [6] defines
er-defined symbolization of feature data instead of named Layers and Styles. In brief, an SLD-
es feature data from a Web Feature Service [7] and applies explicit styling information provided by th
der a map.

, the desired
re produced

he same geographic parameters and output size, the results can be accurately overlaid fo produce a
osite map. The use of image formats that support transparentbackgrounds (e.g. GIF or [PNG) allows

rs. The Web
hts can build
in Annex G.

roduce maps
C information
layers. This

ational Standard supports only named Layers and Styles, and does not include a mgchanism for

a mechanism
bnabled WMS
b user in order
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Geographic information — Web map server interface

1 Scope

This
dyna
by a

mically from geographic information. It specifies operations to retrieve a description of the
server to retrieve a map, and to query a server about features displayed on a map7 This

Stanglard is applicable to pictorial renderings of maps in a graphical format; it is not @pplicable 1

actud

2

21

This
query

2.2

A bajg
and ]
requi

23

A qu
GetF
all re

| feature data or coverage data values.

Conformance

Conformance classes and requirements

International Standard specifies the behaviour of a service that produces spatially refev|enced maps

maps offered
International
o retrieval of

International Standard defines two conformance classes, one for a basic WMS, and th¢ other for a

able WMS. Each has two subclasses, one for clients and'the other for servers.

Basic WMS

ic WMS shall support the basic service elements (see Clause 6), the GetCapabilities operat
he GetMap operation (see 7.3). To conforr® to this International Standard, a basic WMS sh
fements of A.1 of the Abstract Test Suite-in Annex A.

Queryable WMS

eryable WMS shall satisfy’ all the requirements for a basic WMS, and shall also
baturelnfo operation (see‘7.4). To conform to this International Standard, a queryable WMS
uirements of the Abstract Test Suite in Annex A.

3 Normative‘references

The

following~referenced documents are indispensable for the application of this documen

refergnces) only the edition cited applies. For undated references, the latest edition of th

docu

ment(including any amendments) applies.

on (see 7.2),
il satisfy the

support the
shall satisfy

t. For dated
b referenced

ISO 8601:2004, Data elements and interchange formats — Information interchange — Representation of
dates and times

ISO 19111, Geographic information — Spatial referencing by coordinates

ISO 19115:2003, Geographic information — Metadata

EPSG (February 2003), European Petroleum Survey Group Geodesy Parameters, Lott, R., Ravanas, B.,

Cain,

J., Simonson, G, and Nicolai, R., eds., available at <http.//www.epsg.org/>

IETF RFC 2045 (November 1996), Multipurpose Internet Mail Extensions (MIME) Part One: Format of Internet
Message Bodies, Freed, N. and Borenstein, N., eds., available at <http.//www.ietf.org/rfc/rfc2045.txt>
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IETF RFC 2396 (August 1998), Uniform Resource Identifiers (URI): Generic Syntax, Berners-Lee, T.,

Fielding, N., and Masinter, L., eds., available at <http.//www.ietf.org/rfc/rfc2396.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., available at <http.//www.ietf.org/rfc/rfc2616.txt>

UCUM, Unified Code for Units of Measure, Schadow, G. and McDonald, C.J. (eds.), version 1.5

<http://aurora.regenstrief.org/UCUM/ucum.html>

XML 1.0, Extensible Markup Language (XML) 1.0, World Wide Web Consortium Recommendation, Bray, T.,

Paoli, J., Sperberg-McQueen, C.M., and Maler, E., eds., available at <http.//www.w3.0rg/TR/>

XML Schemela, XML Schema Part1: Structures, World Wide Web Consortium Recommerd
Thompson, H.S., Beech, D., Maloney, M., and Mendelsohn, N., eds., available at <http:/www.w3.0fg/TR/

4 Terms|and definitions

For the purpgses of this document, the following terms and definitions apply.

4.1
client
software conmpponent that can invoke an operation from a server

4.2
coordinate 1eference system
coordinate gystem that is related to the real world by a datum

[1SO 19111]

4.3
coordinate gystem
set of mathematical rules for specifying how coordifiates are to be assigned to points

[1SO 19111]

4.4
geographic jnformation
information goncerning phenomenad implicitly or explicitly associated with a location relative to the Earth

[ISO 19101]

4.5
interface
named set of operation's that characterize the behaviour of an entity

[1SO 19119]

Ation,
>

4.6
layer
basic unit of geographic information that may be requested as a map from a server

4.7
map
portrayal of geographic information as a digital image file suitable for display on a computer screen

4.8
operation
specification of a transformation or query that an object may be called to execute

[1SO 19119]

2 © I1SO 2005 — All rights reserved
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4.9

portrayal

presentation of information to humans

[1SO 19117]

410

request

invocation of an operation by a client

4.11

respetise

ISO 19128:2005(E)

result of an operation returned from a server to a client

4.12
server

a particular instance of a service

413
service

distinct part of the functionality that is provided by an entity through interfaces

[ISO 14252]

414

service metadata

metafata describing the operations and geographic information available at a server

5 Abbreviated terms

CDATA

CRS

CS

DCP

DTD

EPSG

GIF

GIS

XML Character Data

Coordinate Reference. System
Coordinate Systém

Distributed Computing Platform
Documient Type Definition
European Petroleum Survey Group
Graphics Interchange Format

Geographic Information System

HTTP

IANA

IERS

IETF

ITRF

ITRS

Hypertext Transfer Protocol

Internet Assigned Numbers Authority
International Earth Rotation Service
Internet Engineering Task Force
International Terrestrial Reference Frame

IERS Terrestrial Reference System

© I1SO 2005 — All rights reserved
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JPEG Joint Photographic Experts Group
MIME Multipurpose Internet Mail Extensions
NAD North American Datum

OGC Open GIS Consortium

PNG Portable Network Graphics

RFC Request for Comments

SVG Scalable Vector Graphics

UucCum Unified Code for Units of Measure
URL Uniform Resource Locator

WebCGM Web Computer Graphics Metafile

WCS Web Coverage Service

WFS Web Feature Service

WGS World Geodetic System
WMS Web Map Service

XML Extensible Markup Language

6 Basic service elements

6.1 Introduction

This clause $pecifies aspects of Web/Map Server behaviour that are independent of particular operatigns or
are common(to several operations.

6.2 Version numbering-and negotiation

6.2.1 Version number.form and value

schema and [the request encodings defined in this International Standard. The version number contains [three

The Web MJ:p Seryvice (WMS) defines a protocol version number. The version number applies to the| XML
integers, separated by decimal points, in the form “x.y.z”. The numbers “v" and “z” shgll not

non-negativ
exceed 99.

Implementations of this International Standard shall use the value “1.3.0” as the protocol version number.

6.2.2 Version number changes

The protocol version number shall be changed with each revision of this International Standard. 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 draft versions. Servers and their clients need not support all defined versions, but shall obey the
negotiation rules below.

4 © I1SO 2005 — All rights reserved
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6.2.3 Appearance in requests and in service metadata

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

6.2.4 Version number negotiation

A WMS client may negotiate with a server to determine a mutually agreeable protocol version. Negotiation is
perfofmed using the GetCapabilities operation (described In 7.2) according to the following rules.

All se

defin
optio

In res

shall

rvice metadata shall include a protocol version number and shall comply with the XMULDDT
bd for that version. In response to a GetCapabilities request (for which the VERSION

ponse to a GetCapabilities request containing a version number that the server implemen
send that version. If the server does not support the requested version, the server shall

nal) that does not specify a version number, the server shall respond with the highest versio

D or Schema
parameter is
N it supports.
s, the server
respond with

outpdt that conforms to a version it does support, as determined by the followingrules:

If a version unknown to the server and higher than the lowest supperted version is requestg
ghall send the highest version it supports that is less than the requested version.

d, the server

4

nall send the

f a version lower than any of those known to the server. is‘requested, then the server s
bwest version it supports.

If the client does not support the version sent by thé&.server, it may either cease communicating with the
gerver or send a new request with a different version number that the client does support.

4

The process may be repeated until a mutually understood version is reached, or until the clierlt 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
requessts version 7. Server responds with version 5. Client requests version 4. Server responds with versign 4, which the
client|lunderstands, and the negotiation &énds successfully.

EXAMPLE 2 Server understands versions 4, 5 and 8. Client understands version 3. Client requests vefsion 3. Server
respopds with version 4. Clieptndoes not understand that version or any higher version, so negotiation fails and client
ceasgs communication withhatserver.

The YERSION paraméter is mandatory in requests other than GetCapabilities.

6.3 | General HTTP request rules

6.3.1| Introduction

This International Standard defines the implementation of the WMS on a distributed computing platform (DCP)
comprising Internet hosts that support the Hypertext Transfer Protocol (HTTP) (see IETF RFC 2616). Thus,
the Online Resource of each operation supported by a server 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
shall conform to the description in IETF RFC 2616 (section 3.2.2 “HTTP URL”) but is otherwise
implementation-dependent; only the query portion comprising the service request itself is defined by this
International Standard.

HTTP supports two request methods: GET and POST. One or both of these methods may be offered by a

server, and the use of the Online Resource URL differs in each case. Support for the GET method is
mandatory; support for the POST method is optional.

© I1SO 2005 — All rights reserved
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6.3.2 Reserved characters in HTTP GET URLs

The URL specification (IETF RFC 2396) reserves particular characters as significant and requires that these
be escaped when they might conflict with their defined usage. This International Standard explicitly reserves
several of those characters for use in the query portion of WMS requests. When the characters “?”, “&”, “=", “”
and “+” appear in one of the roles defined in Table 1, they shall appear literally in the URL. When those
characters appear elsewhere (for example, in the value of a parameter), they shall be encoded as defined in
IETF RFC 2396.

The server shall be prepared to decode any character escaped in this manner, and to decode the “+’
character as a space.

Table 1 — Reserved characters in WMS query string
Character Reserved usage

? Separator indicating start of query string.

& Separator between parameters in query string.

= Separator between name and value of parameter.

, Separator between individual values in list-oriented parameters (suchras BBOX, LAYERS and STYLES

in the GetMap request).

+ Shorthand representation for a space character.
6.3.3 HTTR GET
A WMS shall support the “GET” method of the HTTP protecol (IETF RFC 2616).
An Online Resource URL intended for HTTP GET\requests is in fact only a URL prefix to which addifional
parameters pre appended in order to construet-a valid Operation request. A URL prefix is defingd in
accordance ith IETF RFC 2396 as a string including, in order, the scheme (“http” or “https”), Internet Pr¢tocol
hostname or{ numeric address, optional poft. number, path, mandatory question mark “?”, and optional tring
comprising @qne or more server-specific~parameters ending in an ampersand “&”. The prefix definep the
network addfress to which request messages are to be sent for a particular operation on a particular server.
Each operatipn may have a differentprefix. Each prefix is entirely at the discretion of the service provider
This Internatjonal Standard defines how to construct a query part that is appended to the URL prefix in jorder
to form a cpmplete request_message. Every WMS operation has several mandatory or optional refjuest
parameters. Each parameter has a defined name. Each parameter may have one or more legal values, yhich
are either degffined by this International Standard or are selected by the client based on service metadata. To

formulate thg query<part of the URL, a client shall append the mandatory request parameters, and any dgsired
optional parpmeters, as namel/value pairs in the form “name=value&” (parameter name, equals [sign,
parameter valde, ampersand). The “&” is a separator between name/value pairs, and is therefore opional
after the last pail mthe request btlillg.

When the HTTP GET method is used, the client-constructed query part is appended to the URL prefix defined
by the server, and the resulting complete URL is invoked as defined by HTTP (IETF RFC 2616).

Table 2 summarizes the components of an operation request URL when HTTP GET is used.

© I1SO 2005 — All rights reserved
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Table 2 — Structure of WMS request using HTTP GET

URL component Description

http://host[:port]/path[?{name[=value]&}]

optional part; {} denotes 0 or more occurrences.

URL prefix of service operation. [ ] denotes 0 or 1 occurrence of an

name=value&

One or more standard request parameter name/value pa
for each operation by this International Standard.

irs as defined

6.3.4

HTTP POST

A WMS may support the “POST” method of the HTTP protocol (IETF RFC 2616).

An

HTTR GET case) that is valid according to IETF RFC 2396 to which clients transmit request para
body|of the POST message. A WMS shall not require additional parameters to be ‘appended t
ordel| to construct a valid target for the operation request. When POST is used; the request

form

6.4

Upon
detai
Only
invali

A se
to an
caus
Pract
respq

Resp
type

Intern
exce
MIME
serve
parar

Resp
poss
Cont
spac

line Resource URL intended for HTTP POST requests is a complete URL (not merely a pn

lated as an XML document.

General HTTP response rules

receiving a valid request, the server shall send a response.corresponding exactly to th
ed in Clause 7 of this International Standard, or send a service exception if unable to respq
in the case of Version Negotiation (see 6.2.4) may thecserver offer a differing result. Upon
d request, the server shall issue a service exception as,described in 6.11.

ver may send an HTTP Redirect message (usingyHTTP response codes as defined in IET]
absolute URL that is different from the valid tequest URL that was sent by the client. H]
ps the client to issue a new HTTP request for the new URL. Several redirects could in
ically speaking, the redirect sequence ends when the server responds with a WMS respor
nse shall be a WMS response that corresponds exactly to the original request (or a service

onse objects shall be accompanied by the appropriate Multipurpose Internet Mail Extens
IETF RFC 2045) for that object:A list of MIME types in common use on the internet is main
et Assigned Numbers Adgthority (IANA) [2]. Allowable types for operation responses
ptions are discussed below. The basic structure of a MIME type is a string of the form “ty
E allows additional parameters in a string of the form “type/subtype; param1=value1; param
r may include parameterized MIME types in its list of supported output formats. In ad
heterized variantsythe server should offer the basic unparameterized version of the format.

onse objects.should be accompanied by other HTTP entity headers as appropriate and
ble. In particular, the Expires and Last-Modified headers provide important information
ent-Length may be used by clients to know when data transmission is complete and to effici
b for ‘results, and Content-Encoding or Content-Transfer-Encoding may be necessar
retation of the results.

efix as in the
meters in the
b the URL in
message is

e request as
nd correctly.
receiving an

F RFC 2616)
[ TP Redirect
heory occur.
se. The final
bxception).

ions (MIME)
tained by the
and service
pe/subtype”.
2=value2”. A
Hition to any

fo the extent
for caching;
ently allocate

for proper

interg

6.5

Numeric and Boolean values

Integer numbers shall be represented in a manner consistent with the specification for integers in XML
Schema Datatypes ([8], section 3.3.13). This International Standard shall explicitly indicate where an integer
value is mandatory.

Real numbers shall be represented in a manner consistent with the specification for double-precision numbers
in XML Schema Datatypes ([8], section 3.2.5). This representation allows for integer, decimal and exponential
notations. A real value is allowed in all numeric fields defined by this International Standard unless the value is
explicitly restricted to integer.

Positive, negative and zero values are allowed unless explicitly restricted.

©I1SO
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Boolean values shall be represented in a manner consistent with the specification for Boolean in XML Schema
Datatypes ([8], section 3.2.2). The values “0” and “false” are equivalent. The values “1” and “true” are
equivalent. Absence of an optional value is equivalent to logical false. This International Standard shall
explicitly indicate where a Boolean value is mandatory.

6.6 Output formats

The response to a Web Map Service request is always a computer file that is transferred over the Internet
from the server to the client. The file may contain text, or the file may represent a map image. As stated in 6.4,
the type of the returned file shall be indicated by a MIME type string.

Text output formats are usually formatted as Extensible Markup Language (XML; MIME type fext/xml)] Text
formats are used to convey service metadata, descriptions of error conditions, or responses to querigs for
information gdbout features shown on a map.

Allowed magp formats are either “picture” formats or “graphic element” formats. Picture formats constitute a
rectangular pixel array of fixed size. Picture formats include file types such as Graphics dhterchange Fprmat
(GIF; MIME type “image/gif’), Portable Network Graphics (PNG; MIME type “image/png”),"Joint Photograjphics
Expert Group (JPEG; MIME type “image/jpeg”), all of which can be displayed by common Web browserg, and
file types such as Tagged Image File Format (TIFF: MIME type “image/tiff’), that' may require addifional
software (beyond a basic Web browser) for display. Graphic element formats censtitute a scale-indepepdent
description of the graphic elements to be displayed (including points, lines, curves, text and images), such that
the size of the display may be modified while preserving the relative arrangement of the graphic elements.
Graphic element formats include Scalable Vector Graphics (SVG; MIME type “image/svg+xml’) or|Web
Computer Graphics Metafile (WebCGM; MIME type “image/cgm;Version=4;Profileld=WebCGM”) formats

NOTE 1 SYG is expressed using XML, and could therefore be considered to be a text output format, but fpr the
purposes of this International Standard SVG is considered to be a map format.

NOTE2 WebCGM is a profile of ISO/IEC 8632.

A server may offer multiple map formats. The formats it offers are enumerated in <Format> elements|in its
service metddata. Use of a specific format is nof:tequired by this International Standard. However, for naps
that portray Jector features the server should offer at least one format that supports transparency in order that
maps may be overlaid without obscuring other maps below (see the discussion about transparency in 7.3.3.9).
Also, for eage of use, the server should\offer at least one format that can be displayed by common|Web
browsers without additional software. Based on these considerations, the server should offer at least the|PNG
format.

6.7 Coordinate systems

6.7.1 Intro@uction

map portrayal generated by the WMS, and a Layer CRS for a Bounding Box applied to the source [data.
During a porfrayal operation, a WMS converts or transforms geographic information from a Layer CRS into a
Map CS. In addition, a Layer may have an associated vertical, temporal or other coordinate system.

This Interna}onal Standard uses two principal classes of Coordinate Systems: a Map CS applicable fo the

6.7.2 MapCS

A Map CS is a coordinate reference system for a map produced by a WMS. A WMS map is a rectangular grid
of pixels displayed on a computer screen (or a digital file that could be so displayed). The Map CS has a
horizontal axis denoted i, and a vertical axis denoted ;. i and j shall have only nonnegative integer values. The
origin (i,j) = (0,0) is the pixel in the upper left corner of the map; i increases to the right and j increases
downward. The Map CS is defined using ISO 19111 terminology in B.2. The Map CS is identified by the label
“CRS:1".

8 © I1SO 2005 — All rights reserved
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The usual orientation of the Map CS shall be such that the i axis is parallel to the East-to-West axis of the
Layer CRS and increases Eastward, and the ; axis is parallel to the North-to-South axis of the Layer CRS and
increases Southward. This orientation will not be possible in some cases, as (for example) in an orthographic
projection over the South Pole. The convention to be followed is that, wherever possible, East shall be to the
right edge and North shall be toward the upper edge of the Map CS.

The WIDTH and HEIGHT parameters used in the GetMap request (see 7.3.3.8) and by inclusion in the

GetFeaturelnfo request (7.4.3.3) correspond to i and j as follows:

value of ).

WIDTH denotes the size of the map image in pixels along the i axis (that is, WIDTH-1 is the maximum

I

alue of §).

HEIGHT denotes the size of the map image in pixels along the j axis (that is, HEIGHT-1is tLe maximum

The Jand J parameters used in the GetFeaturelnfo request (see 7.4.3.7) denote integér values alpng the i and
j axes, respectively, of the Map CS.

6.7.3| Layer CRS

6.7.3|1 Introduction

A Layer CRS is a horizontal coordinate reference system for th€)geographic information that gerves as the
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e for a map. As discussed below, many Layer CRSs are poessible. A Layer CRS appears in
s relevant to the WMS:

he <BoundingBox> element in the service metadata.(7.2.4.6.8);
he CRS parameter in the GetMap request (7.3:3°5);
he CRS parameter in the map request-part of the GetFeaturelnfo request (7.4.3.3).

MS must support at least one CRS, and maps from multiple servers may be overlaid @
ted servers have at least one GRS in common. This International Standard does not manda
articular Layer CRS(s). Instead, it only defines how CRSs are identified and discusses se
CRSs, in this clause and in’ Annex B. Map providers may support the CRSs that are mo
priate to their geographiclocale or information community. To maximize interoperability am
Hers should also suppert geographic coordinates by geocentric coordinate systems such
5.7.3.2), “EPSG:4326” (see 6.7.3.3) or other ITRF-based systems.

Layer CRS has an identifier that is a character string. Two types of Layer CRS identifiers 4
” and “URLXidentifiers:

Label:\ The identifier includes a namespace prefix, a colon, a numeric or string code,
hstances a comma followed by additional parameters. This International Standard ¢
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I
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nly if all the
e support for
eral optional
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of the CRS that is compliant with ISO 19111.

URL: The identifier is a fully-qualified URL that references a publicly-accessible file containing a definition

The Layer CRS has two axes, denoted x and y. The x axis is the first axis in the CRS definition, the y axis is
the second axis. Depending on the particular CRS, the x axis may or may not be oriented West-to-East, and
the y axis may or may not be oriented South-to-North. The WMS portrayal operation shall account for axis
order, origin and direction in the Layer CRS when projecting geographic information from a Layer CRS to the
Map CS.

Coordinates shall be listed in the order defined by the CRS and shall be mapped appropriately to the Map CS
i and j axes, swapping axis order as needed during the projection operation. Many projected coordinate
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reference systems have an axis and coordinate order other than easting, northing. For example, the Uniform
Coordinate System used in Finland (EPSG:2393) orders northing before easting. EPSG geographic
coordinate reference systems follow ISO 6709 and always list latitude before longitude.

Most coordinate reference systems are orientated with one axis positive east (easting) and the other axis
positive north (northing). These map conveniently to the bounding box i and j axes, respectively. However,
some CRSs have coordinates incrementing in other directions. For example, the Hartebeesthoek94/Lo25
system used in South Africa (EPSG:2051) has axes with coordinates incrementing to the west and south.
Tests for valid bounding box areas shall recognise and account for the positive orientation of the CRS axes.

In a geographic CRS Iatltude shall have values W|th|n the range [-90 90] and Iongltude shall have values

within the raj

the projectioh of Layer CRS that is a geographlc CRS |nto the Map Cs. When the CRS code speC| ies a
geographic PD coordinate reference system with axes in units other than degrees or inCa-dggree
representatign other than decimal degrees the representation shall be converted to decimal degrees.

NOTE THe use of geographic CRSs with axis order of longitude before latitude differs from -historical convgntion.
Users in the [international aviation and marine sectors may expect latitude to be before longitude, and a different
coordinate display may have safety implications, especially in an emergency response=situation. Although this
International Standard does not specify human user interfaces, developers of user interfaces/for"WMSs are cautiondd that
all references|to latitude and longitude, for example user input of bounding box or readout*of cursor coordinates, ghould
show latitude before longitude.

6.7.3.2 CRS namespace for CRS

The “CRS” mamespace prefix refers to coordinate reference systéms that are defined in Annex B of this
International|Standard. These definitions are in the form specified; by ISO 19111. Geographic CRSs in the
“CRS” namegpace are defined in Annex B for the WGS 84, NAD27 and NAD83 datums.

A “CRS” CR$ label comprises the “CRS” prefix, the colon,@nd a numeric or string code.

EXAMPLE “CRS:84” refers to WGS 84 geographic lengitude and latitude expressed in decimal degrees, with
longitude rangjng from —180 degrees to +180 degrees and latitude from —90 degrees to +90 degrees.

6.7.3.3 EPSG namespace for CRS

The “EPSG”| namespace prefix refers-te-the European Petroleum Survey Group geodetic dataset (ERSG),
which  defihes numeric identifiers’ (the EPSG “CRS code,” corresponding to the | field
“COORD_REF_SYS_CODE” in the-EPSG dataset) for many common coordinate reference systems. Defining
geodetic, malp projection and coordinate reference system data is related to each CRS identifier.

An “EPSG” ¢RS label comprises the “EPSG” prefix, the colon, and a numeric code.

EXAMPLE EPSG:4826 refers to WGS 84 geographic latitude, then longitude. That is, in this CRS the § axis
corresponds tl latitude,~and the y axis to longitude.

NOTE ERSG’ geographic coordinate reference systems with axes of “degree — vendor-defined representation” are

taken in this International Standard to be in decimal degrees.

6.7.3.4

AUTO2 namespace for CRS

The “AUTO2” namespace is used for “automatic” coordinate reference systems; that is, for a class of CRSs
that include a user-selected centre of projection. Several “AUTO2” CRSs are defined in Annex B.

A complete “AUTO2” CRS label comprises the “AUTO2” namespace prefix, a numeric CRS identifier from the
AUTO2 namespace, a number indicating what conversion factor to apply to convert between bounding box

units and AU

TO2 CRS units, and values for the central longitude and latitude in degrees:

AUTOZ:auto_crs id, factor,lon0, 1lat0

10
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The conversion factor shall be nonzero and positive. If factor=1, then the units of the BBOX values are the
same as those stated in the CRS definition. If factor is not 1, then factor is the ratio of BBOX units to CRS
units. In a GetMap request, the complete AUTO2 CRS is specified, including longitude, latitude and units. In
service metadata, the longitude, latitude and units variables are omitted because they are chosen by the client
in a request for an AUTO2 CRS.

EXAMPLE 1 A server indicates that it supports Auto Orthographic CRS by including the element
“<CRS>AUT02:42003</CRS>” in its service metadata. A client may issue a GetMap request for a map in this CRS, with
bounding box in meters, centered at 100 degrees West longitude and 45 degrees North latitude, using the parameter
“CRS=AUT02:42003,1,-100,45".

EXAMPLE 2 Same request as in example 1, but with conversion factor allowing bounding box in U.S. feet:
"CRSFAUTOZ2:42003,0.3048006096012192,-100, 45"

6.7.3|5 Geographic information with undefined CRS

A selver may offer two-dimensional geographic information whose precise spatial reference is undefined. For
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ple, a hand-drawn historical map may represent an area of the Earth but* not emplg
inate reference system, and an aerial photograph may not be precisely georeferenced. S
ical information shall be treated as an image, and the Map CS label CRS:1” shall bg
ring the Layer CRS of such an object. Clients should not attempt to overlay a lay
FCRS:1 with another layer.

Bounding boxes

ding box values specify the portion of the Earth to be mapped through two pairs of coo
fied Layer CRS. The first pair specifies the minimum_ceordinate values in the Layer CRS
fies maximum coordinate values. Although for mostrCRSs with axes incrementing to the e
ould be the lower left and upper right corners of the“area of interest, the minimum and ma
be at other points in some instances. For example, when using geographic coordinates tq
over a pole, or when the layer CRS axes inefement in directions other than east and north.
ordinates in each pair are listed shall be @s defined by the Layer CRS; x corresponds to th
hyer CRS and y to the second. This order may not coincide with the Map CS axis order i, j. 1
oordinate values shall be in the units:defined for the Layer CRS.

The use of two corner points o specify the map region is not the only possible method in
bilities include specifying a centrali\point and a radius, or a central point and a zoom level or scale.
se mapping (e.g. location-based services) may find a formalism based on the central point more ap
ational Standard is not intended to preclude other service types from using other map region definitio
nt interactions. For most coordinate reference systems, it is a simple mathematical operation to tran
F-point and central-point’methods. Thus, for example, user input of a central point and radius could be
bint bounding box when requesting a map from a WMS that implements this International Standard.

ding Box values appear in the following entities relevant to the WMS:
he <BouhdingBox> element in the service metadata (7.2.4.6.8);

he-BBOX parameter in the GetMap request (7.3.3.6);
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he BBOX parameter in the map request part of the GetFeaturelnfo request (7.4.3.3).

A Bounding Box shall not have zero area.

EXAMPLE 1

would

be written as

<BoundingBox CRS="CRS:84" minx="-180" miny="-90" maxx="180" maxy="90">.
A BBOX parameter requesting a map of the entire Earth would be written in this CRS as

BBOX=

EXAMPLE 2

-180,-90,180, 90.

<BoundingBox CRS="EPSG:4326" minx="-90" miny="-180" maxx="90" maxy="180">.
A BBOX parameter requesting a map of the entire Earth would be written in this CRS as
BBOX=-90,-180,90,180.

©I1SO
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A <BoundingBox> metadata element for a Layer representing the entire Earth in the CRS:84 Layer CRS

A <BoundingBox> representing the entire Earth in the EPSG:4326 Layer CRS would be written as
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6.7.5 Vertical CRS

Some geographic information may be available at multiple elevations (for example, ozone concentrations at
different heights in the atmosphere). A WMS may announce available elevations in its service metadata, and
the GetMap operation includes an optional parameter for requesting a particular elevation. A single elevation
or depth value is a number whose units, and the direction in which ordinates increment, are declared through
a one-dimensional vertical CRS. Depending on the context, elevation values may appear as a single value, a

list of values,

or an interval, as specified in Annex C.

A server may declare at most one vertical CRS for each layer. For the purposes of this International Standard,
the horizontal and vertical CRSs are treated as independent metadata elements and request parameters.

A request fo
identifier (th
parameters).
metadata, ar
does not incl

Two types off

Label: Tl
optional
namesp
Survey (

URL: Th

containipg a definition of the CRS that is compliant with ISO\19111.

If the height

3-dimensiongl CRS.

a map at a specific elevation includes an elevation value but does not include the vertical
b horizontal CRS, which is included along with the horizontal bounding box in the-re
When providing elevation information, a server should declare a default value//in se
d a server shall respond with the default value if one has been declared and the'¢lient re
Lide a value.

Vertical CRS identifiers are permitted: “label” and “URL” identifiers:

he identifier includes a namespace prefix, a colon, and a numeric or string code. B.6 defin
vertical CRS labelled “CRS:88” based on the North American Vertical Datum 1988.
pce prefix is “EPSG”, then the vertical CRS is one of those défined in the European Petrg

Sroup database.

e identifier is a fully-qualified Uniform Resource Locatorithat references a publicly-accessib)

s the vertical component of a 3-dimensional CRS, the Vertical CRS identifier shall be that
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Some geogrpphic information may be available at multiple times (for example, an hourly weather map).

AWMS may announce available times.in.its service metadata, and the GetMap operation inclugd
parameter far requesting a particular timie) The format of a time string is specified in Annex D. Dependi

the context,
When provid

server shall fespond with the defadlt value if one has been declared and the client request does not incl

value.

6.7.7 Othe

Some geographicinformation may be available at other dimensions (for example, satellite images in di

wavelength

ime values may appear as a single value, a list of values, or an interval, as specified in Ann
ing temporal informatioh, a server should declare a default value in service metadata,

e
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dimensions”.

AWMS may announce available sample dimensions in its service metadata, and the G

flerent
bands). The dimensions other than the four space-time dimensions are referred to as “sﬂmple

tMap

operation includes a mechanism for requesting dimensional values. Each sample dimension has a Name and

one or more

valid values. The declaration and use of sample dimensions are specified in C.3.3.

6.8 Request parameter rules

6.8.1

Parameter ordering and case

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

Parameters i

12

n a request may be specified in any order.
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When request parameters are duplicated with conflicting values, the response from the server may be
undefined. This International Standard does not mandate which of the duplicated values sent by the client are
to be used by the server.

A WMS shall be prepared to encounter additional request parameters that are not part of this International

Standard. In terms of producing results per this International Standard, a WMS shall not require such
parameters.

6.8.2 Parameter lists

Parameters consisting of lists (for example, BBOX, LAYERS and STYLES in WMS GetMap) shall use the

comn
itemg
6.3.2

In so

a (7,”) as the separator between items In the list. Additional white space shall not be used
. If a list item value includes a space or comma, it shall be escaped using the URL encadi
and IETF RFC 2396).

me lists, individual entries may be empty, and shall be represented by the empty-string ("

succegssive commas indicate an empty item, as does a leading comma or a trailing.comma. An

to delimit list
ng rules (see

"). Thus, two
empty list ()

shall |be interpreted either as a list containing no items or as a list containing a single empty item, depending
on cgntext.

6.9 | Common request parameters

6.9.1 VERSION

The VERSION parameter specifies the protocol version nimber. The format of the version humber, and

versi

6.9.2

The |

bn negotiation, are described in 6.2.

REQUEST

REQUEST parameter indicates which service operation is being invoked. The value shall be

the name of

one qf the operations offered by the server.

6.9.3] FORMAT

The FORMAT parameter specifies)the output format of the response to an operation.

A WMS may offer only a stibsét of the formats known for that type of operation. The server shall advertise in
its sgrvice metadata those/formats it does support and shall accept requests for any format it advertises. A
servgr may optionally-offer a new format not previously offered by other instances, with the regognition that

client

s shall not be) required to accept or process an unknown format. If a request contains

offer¢d by a particular server, the server shall respond with the default format for that operatiq

been

A clig

defined;jar)throw a service exception (with code “InvalidFormat”) if no default has been defir

a format not
n if one has
ed.

server do not

nt may accept only a subset of the formats known for that type of operation. If a client and

Supp

prt_any mutually agreeable formats, the client may, at its discretion, cease communicafjng with that

server, or search for an intermediary service provider that performs format conversion, or allow the user to
choose other disposition methods (e.g. saving to local storage or passing to a helper application).

Formats are expressed in both service metadata and in operation requests using MIME types. Each operation
has a distinct list of supported formats. Some formats may be offered by several operations, and are then
duplicated as needed in each list.

6.9.4

EXCEPTIONS

The EXCEPTIONS request parameter states the format in which to report errors (see 6.11).

©I1SO
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6.9.5 Extended capabilities and operations

The Web Map Service allows for optional extended capabilities and operations. Extensions may be defined
within an information community when needed for additional functionality or specialization. A generic client
shall not be required or expected to make use of such extensions. Extended capabilities or operations shall be
defined when necessary by providing instances of the abstract < ExtendedCapabilities> or
<_ExtendedOperations> elements in the service metadata schema in Annex E. Extended capabilities provide
additional metadata about the service, and may or may not enable optional new parameters to be included in
operation requests. Extended operations allow additional operations to be defined.

A server shall produce a valid response to the operations defined in this International Standard, even if
parameters psed-by-extended—capabilttes—are—missihg—orrmalfermed{~e—the—server—shall-supphy—a—default

value for any| extended capabilities it defines), or if parameters are supplied that are not known to the senyer.

Service provjders shall choose extension names with care to avoid conflicting with standard metadata fields,
parameters gnd operations.

6.10 Servige result

The return value of a valid Service request shall correspond to the type requested‘in-the FORMAT parameter.
In an HTTP ¢nvironment, the Content-type header of the response shall be exactly: the MIME type given |n the
valid reques

6.11 Servi¢e exceptions

Upon receiving a request that is invalid according to this International Standard, the server shall isgue a
service exception report. The service exception report is meant to describe to the client application for its
human user fhe reason(s) that the request is invalid. The EXCEPTIONS parameter in a request indicatgs the
format in which the client wishes to be notified of service exceptions. The allowed service exception fofmats
are defined fpr each operation below.

Errors may farise in software modules other than those which implement the WMS, and may resplt in
exception mgssages other than those defined by this International Standard. For example, when an|error
condition ocgurs in the local computing environment of the WMS server instance (e.g. out of memory of disk
space), the gerver may be unable to process the WMS request and may issue an error message. Or, [upon
receiving a fequest that is invalid according to the rules of the Distributed Computing Platform in use, the
server may igsue a service exception ‘of a type valid in that DCP (e.g. if the URL prefix is incorrect, an HTTP
404 status cqde (IETF RFC 2616).may be sent).

7 Web Map Service/operations

7.1 Introduction

The three operations defined for a WMS are GetCapabilities, GetMap, and GetFeaturelnfo. GetFeaturelpfo is
optional. This clause specifies the implementation and use of these WMS operations in the Hyperiext Transfer
Protocol (HTTP) Distributed Computing Platform (DCP).

7.2 GetCapabilities (mandatory)

7.21 General

The purpose of the mandatory GetCapabilities operation is to obtain service metadata, which is a machine-
readable (and human-readable) description of the server’s information content and acceptable request
parameter values.
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7.2.2 GetCapabilities request overview

The general form of a WMS request is defined in 6.3.3 and 6.3.4. When making the GetCapabilities request of
a WMS server, which may offer other service types as well, it is necessary to indicate that the client seeks
information about the Web Map Service in particular. Thus, the SERVICE parameter of the request shall have
the value “WMS” as shown in Table 3.

Table 3 — The parameters of a GetCapabilities request URL

Request parameter Mandatory/optional Description
VERBION=version (0] Request version
SERYVICE=WMS M Service type
REQUEST=GetCapabilities M Request name
FORMAT=MIME_type (0] Output format of service méetadata
UPDATESEQUENCE-=string @) Sequence number or/String for cache contyol

7.2.3| Request parameters

7.2.3|1 FORMAT

The pptional FORMAT parameter states the desired format, of the service metadata. Supported values for a
GetCapabilities request on a WMS server are listed inohe or more <Request><GetCapabilitigs><Format>
elements of its service metadata. Every server shall.support the default text/xml format defined in Annex A.
Support for other formats is optional. The entire MIME type string in <Format> is used as the|value of the
FORMAT parameter. In an HTTP environment,.the MIME type shall be set on the returned objgct using the
HTTR Content-type entity header. If the request specifies a format not supported by the server, the server
shall respond with the default text/xml format.

7.2.3]12 VERSION
The ¢ptional VERSION parameter; and its use in version negotiation, is defined in 6.2.
7.2.3|]3 SERVICE

The mandatory SERVICE parameter indicates which of the available service types at a particlilar server is
being invoked. When invoking GetCapabilities on a WMS that implements this version of the|lnternational
Standlard or adater one, the value “WMS” shall be used.

7.2.314 A REQUEST

The nature of the mandatory REQUEST parameter is defined in 6.9.2. To invoke the GetCapabilities operation,
the value “GetCapabilities” shall be used.

7.23.5 UPDATESEQUENCE

The optional UPDATESEQUENCE parameter is for maintaining cache consistency. lts value can be either an
integer, or a string that represents a timestamp in ISO 8601:2004 format (see Annex D), or any other string.
The server may include an UpdateSequence value in its service metadata. If present, this value should be
increased when changes are made to the Capabilities (e.g. when new maps are added to the service). 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 4.
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Table 4 — Use of UpdateSequence parameter

Client request Server metadata Server response
UpdateSequence value UpdateSequence value
none any most recent service metadata
any none most recent service metadata
equal equal Exception: code=CurrentUpdateSequence
lower higher most recent service metadata
higher lower Exception: code=InvalidUpdateSequence

7.2.4 GetCpapabilities response

7.241 Introduction

When invokgd on a WMS, the response to a GetCapabilities request shall be an XMk document contgining
service metddata formatted according to the XML Schema in E.1. The schema specifies the mandatory and
optional content of the service metadata and how the content is formatted. The XML document shall conjain a
root element named WMS_Capabilities in the “http://www.opengis.net/wms”,namespace. This element|shall
contain an XML Schema instance schemalocation attribute that binds-ttie “http://www.opengis.netqvms”
namespace to the schema in E.1. The schema bound to the root attribute’may be a copy of the schema in E.1
instead of the master copy at the URL stated in the annex provided.none of the normative content ¢f the
schema is chhanged. The schema copy shall be located at a fully-qualified and accessible URL to permit| XML
validating software to retrieve it. The response shall be valid according to XML Schema validation rules.

A server maly comply with other published or experimental protocol versions, in which case it shall support
version negotiation as described in 6.2.

7.24.2 Names and titles

A number of| elements have both a <Name> and a <Title>. The Name is a text string used for machipe-to-
machine communication while the Title is for the benefit of humans. For example, a dataset might have the
descriptive Title “Maximum Atmospheric~Temperature” and be requested using the abbreviated Name
“ATMAX”.

7.2.4.3 General service metadata

The first par{ of the service, metadata is a <Service> element providing general metadata for the server as a
whole. It sha]l include a Name, Title, and Online Resource URL. Optional service metadata includes Abgtract,
Keyword Lis{, Contact Information, Fees, Access Constraints, and limits on the number of layers in a refluest
or the output|size of‘tmaps.

The Service Name shall be “WMS” in the case of a WMS.

The Service Title is at the discretion of the provider, and should be brief yet descriptive enough to identify this
server in a menu with other servers.

The Abstract element allows a descriptive narrative providing more information about the enclosing object.
The OnlineResource element within the Service element may be used to refer to the web site of the service
provider. There are other OnlineResource elements used for the URL prefix of each supported operation (see
below).

A list of keywords or keyword phrases describing the server as a whole should be included to help catalogue

searching. Each keyword may be accompanied by a “vocabulary” attribute to indicate the defining authority for
that keyword. One “vocabulary” attribute value is defined by this International Standard: the value
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“ISO 19115:2003” refers to the metadata topic category codes defined in ISO 19115:2003, B.5.27; information
communities may define other “vocabulary” attribute values. No particular vocabulary is mandated by this
International Standard.

Contact Information should be included.
The optional <LayerLimit> element in the service metadata is a positive integer indicating the maximum
number of layers a client is permitted to include in a single GetMap request. If this element is absent, the

server imposes no limit.

The optional <MaxWidth> and <MaxHeight> elements in the service metadata are positive integers indicating

the n

elem

The ¢ptional elements <Fees> and <AccessConstraints> may be omitted if they do not. apply to

eithe
fees
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bnt is absent the server imposes no limit on the corresponding parameter.

of those elements is present, the reserved word “none” (case-insensitive) shallbe’ used if
Dr access constraints, as follows: <Fees>none</Fees>, <AccessConstraints>none</Access

pest. If either

the server. If
there are no
Constraints>.

When constraints are imposed, no precise syntax has been defined for the text content of these ¢lements, but

client

7.24

The
serve

schema includes placeholders for Distributed Computing Platforms other than HTTP, but curre

HTTH

7.24

The
inforr
contd

applications may display the content for user information and action.

4  Capability metadata

<KCapability> element of the service metadata names the actual operations that are supg
r, the output formats offered for those operations, and the URL prefix for each operatig

P platform is defined.

5 Layers and styles

most critical parts of the WMS service metadata are the Layers and Styles it defines. Th
nation content offered for portrayal by, a-WMS server is organized into “layers”: metad3
nt is subdivided into descriptions of each layer, and a request for a map names one or mor;

orted by the
n. The XML
ntly only the

b geographic
ta about the
b layers. The

termg “layer” and “map” are defined in~Clause 4; the relationship between them in the cgntext of this
Interpational Standard is that a map is the result of a request to portray information represented by a layer.
The Web Map Service providef_decides what information to include, exclude or aggregate ij each layer.
Howgver, each layer should be.documented in accordance with ISO 19115 or FGDC-STD-001-1998 [1], and a
link to that metadata should be provided in the <MetadataURL> element defined below.

Each| available map jis.advertised by a <Layer> element in the service metadata. Conceptually, gach Layer is
a disfinct entity. However, as a means of classifying and organizing layers, and as a means of|reducing the

size

be hi
enclg
sumn

pf the serviée-metadata, a single parent Layer may enclose any number of additional layer
brarchically)nested as desired. Some properties defined in a parent layer are inherited by t
ses. JThese inherited properties may be either redefined or added to by the child. Subc
harizes whether or how each property is inherited.

5, which may
he children it
ause 7.2.4.8

A server shall include at least one <Layer> element for each map layer offered. If desired, layers may be
repeated in different categories (i.e. enclosed in more than one parent <Layer>) when relevant.

A list of keywords or keyword phrases describing each layer should be included to help catalogue searching.
Each keyword may be accompanied by a “vocabulary” attribute to indicate the defining authority for the
keyword (see 7.2.4.3).

No controlled vocabulary of Layer and Style Names or Titles is defined by this International Standard, so they
may be chosen at the discretion of the service provider organization or information community.
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7.2.4.6 Layer properties

7.2.4.6.1 Introduction

The <Layer> element can enclose child elements providing metadata about the Layer. The meanings of those
metadata elements are defined in this subclause. The values of some of these elements are inherited by
subsidiary layers as defined in 7.2.4.8.

Some of the metadata values, and additional metadata, may be available in 1SO 19115 or
FGDC-STD-001-1998 [1] format as referenced via the <MetadataURL> element defined below. Table 5 shows
the relationship between Layer Properties in this International Standard and ISO 19115 metadata elements.
When docurpienting Tayers with ISO T9TT5 metadata, service providers should ensure that fields list¢d as
equivalent in[Table 5 have identical values in the full 19115 and in the summary 19128 layer properties.

Table 5 — Relationship between ISO 19128 and ISO 19115 metadata fields

ISO 19128 Jayer property ISO 19115 Metadata element Relationship
Title CI_Citation.title equivalent
Abstract MD_Dataldentification.abstract |equivalent
Keyword element in MD_TopicCategoryCode equivalent if “vocabulary” attribute of 19128
KeywordList <Keyword> element is “ISO 19115:2003". Other

vocabularies.are permitted by 19128.

EX_GeographicBoundingBox | EX_GeographicBoundingBox equivalent

CRS MD_CRS Value.of CRS in 19128 is a text string that identifie
coordinate reference system defined by another
authority. Value of MD_CRS in 19115 is a list of
projection, ellipsoid and datum identifiers.

(7]

a

BoundingBox EX_BoundingPolygon 19128:BoundingBox is strictly a box (lower left and
upper right corners in a specified CRS).
19115:EX_BoundingPolygon may be a polygonal
boundary.

Attribution CI_ResponsibleParty Title element of 19128:Attribution is equivalent to
organisationName element of 19115:
Cl_ResponsibleParty. Other elements of
19128:Attribution have no equivalent in 19115.

Identifier and|AuthorityURL Cl Citation.identifier The value of 19128:ldentifier is equivalent to
19115:Cl_Citation.identifier.code.

19128:AuthorityURL contains only the URL of the
authority for a namespace, and is equivalent to 19115:
CI_Citation.identifier.citation.citedResponsiblePariy.
contactinfo.onlineResource. 19115 allows a fuller
description of the namespace authority.

DataURL MD_metadata.dataSetURI equivalent

7.24.6.2 Title

A <Title> is mandatory for all layers; it is a human-readable string for presentation in a menu. The Title is not
inherited by child Layers.

7.2.4.6.3 Name

If, and only if, a layer has a <Name>, then it is a map layer that can be requested by using that Name in the
LAYERS parameter of a GetMap request. A Layer that contains a <Name> element is referred to as a “named
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layer” in this International Standard. If the layer has a Title but no Name, then that layer is only a category title
for all the layers nested within. A server that advertises a Layer containing a Name element shall be able to
accept that Name as the value of LAYERS argument in a GetMap request and return the corresponding map.
A client shall not attempt to request a layer that has a Title but no Name.

A server shall throw a service exception (code="LayerNotDefined") if an invalid layer is requested.

A containing category itself may include a Name by which a map portraying all of the nested layers can be
requested at once. For example, a parent layer "Roads" may have children “Interstates” and “State Highways”
and allow the user to request either child individually or both together.

The Name is not inherited by child Layers.

7.2.4/6.4 Abstract and KeywordList

The ¢ptional <Abstract> and <KeywordList> elements are optional, but a server shouldproVide tHem. Abstract
is a narrative description of the map layer. KeywordList contains zero or more <Keyword> elemgnts to aid in
catalpgue searches. The Abstract and KeywordList elements are not inherited by child Layers.

7.24/6.5 Style

Zero|or more Styles may be advertised for a Layer or collection of layers using <Style> elemgnts, each of
which shall have <Name> and <Title> elements. The style's Namé’is used in the Map request STYLES
parameter. The Title is a human-readable string. If only a single style is available, that style is known as the
“defaplt” style and need not be advertised by the server.

A <¥tyle> may contain several other elements. <Abstract> provides a narrative descfiption while
<LegendURL> contains the location of an image of a(map legend appropriate to the encloging style. A
<Format> element in LegendURL indicates the MIME\type of the legend image, and the optiopal attributes
width and height state the size of the image (n pixels. Servers should provide the width and height
attributes if known at the time of processing the~GetCapabilities request. The legend image should clearly
represent the symbols, lines and colours usedxin’the map portrayal. The legend image should not contain text
that quplicates the Title of the layer, becauge-that information is known to the client and may be shown to the
user py other means.

Style|declarations are inherited by child Layers. A child shall not redefine a Style with the same IName as one
inherlted from a parent. A child may define a new Style with a new Name that is not available fpr the parent
Layef.

7.2.4/6.6 EX_GeographicBoundingBox

Every named Layer shall have exactly one <EX_GeographicBoundingBox> element that is ither stated
expligitly or inhérited from a parent Layer. EX_GeographicBoundingBox states, via the elements
westBoundLongittde, eastBoundLongitude, southBoundLatitude, and northBoundLatitude, the minimum
bounfing rectangle in decimal degrees of the area covered by the Layer. EX_GeographicBoundingBox shall
be supplied’regardless of what CRS the map server may support, but it may be approximate if|the data are
not n geographic
seard

7.24.6.7 CRS

Every Layer is available in one or more layer coordinate reference systems. 6.7.3 discusses the Layer CRS.
In order to indicate which Layer CRSs are available, every named Layer shall have at least one <CRS>
element that is either stated explicitly or inherited from a parent Layer. The root <Layer> element shall include
a sequence of zero or more CRS elements listing all CRSs that are common to all subsidiary layers. A child
layer may optionally add to the list inherited from a parent layer. Any duplication shall be ignored by clients.

When a Layer is available in several coordinate reference systems, the list of available CRS values shall be
represented as a sequence of <CRS> elements, each of which contains only a single CRS name.

EXAMPLE <CRS>CRS:84</CRS> <CRS>EPSG:26718</CRS>.
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7.2.4.6.8 BoundingBox

WMS service metadata shall declare one or more bounding boxes (as defined in 6.7.4) for each Layer.
A Bounding Box metadata element may either be stated explicitly or may be inherited from a parent Layer. In
XML, the <BoundingBox> metadata element includes the following attributes:

— CRS indicates the Layer CRS that applies to this bounding box.

— minx, miny, maxx, maxy indicate the limits of the bounding box using the axis units and order of the
specified CRS.

— resx arnd resy (optional) indicate the spatial resolution of the data comprising the layer in those fame
units.

The <BoundingBox> metadata element has the following relationship to the BBOX request parameter dgfined
in 7.3.3.6. The <BoundingBox> metadata element specifies the coordinate range for the layer as a whold. The
BBOX requept parameter, on the other hand, specifies which area is to be portrayed on the map. The BBOX
area may or may not overlap, contain, or be contained within the BoundingBox area.

A Layer may| have multiple BoundingBox elements, but each one shall state a different CRS. A Layer inherits
any BoundirjgBox values defined by its parents. A BoundingBox inherited from the parent Layer [for a
particular CRS is replaced by any declaration for the same CRS in the child I£ayer. A BoundingBox in the| child
for a new CRS not already declared by the parent is added to the list of-bounding boxes for the child Uayer.
A single Lay¢r element shall not contain more than one BoundingBox for the same CRS.

NOTE THere is no provision for describing disjoint bounding boxes.-For example, consider a dataset which govers
two areas sepprated by some distance. The server cannot provide twg'separate bounding boxes in the same Layer|using
the same CR$ to separately describe those areas. To handle this type of situation, the server may either define a [single
larger bounding box which encloses both areas, or may define, two*separate Layers that each have distinct Name and
BoundingBox yalues.

A Layer shall not provide a BoundingBox for a CRS it does not support. Conversely, a Layer may support
CRSs for whjch it does not provide a BoundingBox~a server that has the ability to transform data to different
CRSs may dhoose not to provide an explicit BoundingBox for every possible CRS available for each Uayer.
The server should provide BoundingBox information for at least the native CRS of the Layer (that is, the|CRS
in which the Layer is stored in the server’s database).

The <EX_Ge¢ographicBoundingBox>, element (see 7.2.4.6.6) is conceptually similar to a BoundingBpx in
which the atfribute CRS="CRS:84 .is implicit. However, <EX_GeographicBoundingBox> shall not be usgd as
a substitute for <BoundingBox>CRS="CRS:84">. If the server wishes to provide bounding box informatfon in
the CRS:84 [CRS, then a s€parate BoundingBox element explicitly naming CRS:84 shall be included in the
service metagdata.

If the Layer CRS is"CRS:1" (Map CS; see B.2), then the BoundingBox units are pixels, the origin is at the
upper left, the first\(x) axis increases to the right, and the second (y) axis increases toward the bottom.

7.24.6.9 tors
The <MinScaleDenominator> and <MaxScaleDenominator> elements define the range of scales for which it is
appropriate to generate a map of a Layer. Because maps from a WMS may be viewed on arbitrary displays
rather than on paper, the values used are actually the scale denominators relative to a common display pixel
size. The intent of scale denominators is not that the translation between “actual” and “standard” scales
always be completely accurate. Rather, the intent is to reduce the amount of clutter or crowding of features
portrayed on the map. The scale denominator values are guidelines for clients, not firm limits. Upon receiving
a request for a map that is not within the scale denominator range, the server may return a blank map, or may
return a portrayal of the Layer that is crowded with features or otherwise poorly suited for display; the server
shall not respond with a service exception.
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For the purposes of this International Standard, the common pixel size is defined to be 0,28 mm x 0,28 mm.
Because arbitrary clients can request maps from a server, the true pixel size of the final rendering device is
unknown to the server.

EXAMPLE A scale denominator value of “10000000” means a scale of 1:10 million. Scientific notation is also
allowed, so a more compact value of “10e6” could also be used for the scale denominator.

The MinScaleDenominator and MaxScaleDenominator elements, as their names suggest, define the range of
scale denominators of maps for which a Layer is appropriate. The minimum scale is inclusive and the
maximum scale is exclusive. So, for example, the following scale range:

<MinScaleDenominator>le3</MinScaleDenominator>

<l|daxScaleDenominator>1e6</MaxScaleDenominator>
corresponds to the logical condition:
scale denom 2> 103 AND scale_denom < 106
Both|of the elements are optional. The absence of a MinScaleDenominator, element meang there is no
minimum-scale term to the condition or logically that the default valle~is zero. The alpsence of a

Max$caleDenominator element means that there is no maximum-scale term to the condition or|logically that
the default value is infinity. So, the following scale constraint:

<MinScaleDenominator>le3</MinScaleDenominator>
corregponds to the logical condition:
s¢ale_denom 2 103
Ther¢ is a similar correspondence for a lone MaxS8caleDenominator element. The absence ¢f both scale

elements in Layer metadata means that there is no scale constraint and that the Layer is applichble to maps
of all|scales.

Because it is possible to integrate the output of multiple servers into a single displayed result, if is important
that different servers have consistent-behaviour with respect to processing scales, so that all of the
indepgendent servers will select or deselect layers at the same scales. To ensure consistent behgviour, scales
relative to coordinate spaces mustbe handled consistently between map servers. For geographjc coordinate
systgms, which use angular Units, the angular coverage of a map shall be converted to linear units for
computation of scale by using the circumference of the Earth at the equator and by assuming peffectly square
linear units. For linear cdordinate systems, the size of the coordinate space should be used difectly without
compensating for distoftions in it with respect to the shape of the real Earth.

EXAMPLE A mapto be displayed covers a 2-degree by 2-degree area in the WGS 84 geographic coofdinates. The
linear|size of this-area for conversion to scales is:
2° x (6378137mMx2 x 1) + 360° = 222638,9816m.
Thus,|the map extent would be approximately 222639m x 222639m linear distance for the purpose of calculpting the scale.
If the Jmage size for the map is 600x600 pixels, then the standard scale denominator for the map would be:

222638,98176m + 600 pixels + 0.00028m/pixel = 1325226, 19.

Floating-point roundoff-error control should also be applied to these calculations, to ensure consistency
between systems. Because the scale denominators used in Layer metadata will often be “round” numbers,
such as 250000, if a calculation of the current scale results in a value of 249999,99999999, it should be
considered to match 250000. A reasonable test for range matching of scale denominators would be defined
as follows:

scale 2 (min_scale - epsilon) AND scale < (max scale + epsilon)
where epsilon is defined as 1e-6.

Scale denominators are inherited by child Layers. A scale denominator declaration in the child replaces the
declaration inherited from the parent.

© IS0 2005 — Al rights reserved 21


https://standardsiso.com/api/?name=7f4fe6f2fadd06686aaef91bc41a6af1

ISO 19128:

2005(E)

7.2.4.6.10 Sample dimensions

Optional <Dimension> elements enclose metadata for multi-dimensional data. See the discussion of vertical,
temporal and other coordinate systems in 6.7.5 through 6.7.7, and the explanation of how dimensional axes

and allowed

values are declared and requested in Annex C.

Dimension declarations are inherited from parent Layers. Any new Dimension declaration in the child with the
same name attribute as one inherited from the parent replaces the value declared by the parent.

7.2.4.6.11

A server shduld use one or more <MetadataURL> elements to offer defailed, standardized metadaia
the data corfesponding to a particular layer. The “type” attribute indicates the standard to which the met
complies. Two “type” attribute values are defined by this International Standard: the value “ISO 49115:

refers to IS

community nhay define meanings for other “type” attribute values. The enclosed <Format> €lement indi

the file form

MetadataUR

7.2.4.6.12

The optional
a Layer or ¢
data provide
logo image.

LogoURL ing

the image in

The Attributiq

7.24.6.13 |

A server m3
Authority. Th

element corr

<OnlineResa

NOTE TH
The Identifier
corresponden
operates the

EXAMPLE

dataset that it
following man
<Authority

<Identifier—authortt

A

MetadataURL

19115:2003; the value “FGDC:1998” refers to FGDC-STD-001-1998 [1]. An.linform
t MIME type of the metadata record.

| elements are not inherited by child Layers.

\ttribution

<Attribution> element provides a way to identify the source of'the geographic information us
bllection of Layers. Attribution encloses several optional elements: <OnlineResource> state
’s URL; <Title> is a human-readable string naming the data provider; <LogoURL> is the UR
Client applications may choose to display one or morse “of these items. A <Format> elem
icates the MIME type of the logo image, and the atfributes width and height state the s
pixels.

identifier and AuthorityURL

e text content of the Identifier element is the ID value. The authority attribute of the Ide
bsponds to the name attribute of a separate <AuthorityURL> element. AuthorityURL enclos
urce> element which states the URL of a document defining the meaning of the Identifier va

e semantics of how ab-authority defines the meaning of an identifier have not yet been precisely dg

and AuthorityURK .elements are provided as a convenience for servers that wish to indicat
te between the WMS Layers they offer and a classification of those Layers defined by the organizatig
erver.

The Global Change Master Directory (http://gcmd.gsfc.nasa.gov/) defines a DIF_ID label for every
has catalogued. A WMS that renders one of these datasets may associate a Layer with its DIF_ID in th
er:

n element is inherited by child layers. Any redefinition by a child replaces the inherited valug.

hbout
hdata
003"
ation
cates

edin
s the
| of a
ent in
ze of

y use zero or more <ldentifier> elements to list ID numbers or labels defined by a partjcular

ntifier
bs an
ues.

fined.
e the
n that

[

Rlrname="gcmd"><OnlineResource xlink:href="some url" ... /></AuthorityURL>

gcmd 1d_VvValle 1delntlilrlier

AuthorityURL is inherited by subsidiary layers. A child Layer shall not define an AuthorityURL with the same
name attribute as one inherited from a parent. The Identifier element is not inherited. A Layer shall not declare
an ldentifier unless a corresponding AuthorityURL has been declared or inherited earlier in the service
metadata.

7.2.4.6.14 FeatureListURL

A server may use a <FeatureListURL> element to point to a list of the features represented in a Layer.
FeatureListURL is not inherited by child layers. The enclosed Format element indicates the file format MIME
type of the feature list.

FeatureListURL is not inherited by child layers.
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7.2.4.6.15 DataURL

A server may use DataURL to offer a link to the underlying data represented by a particular layer. The
enclosed Format element indicates the file format MIME type of the data file.

DataURL is not inherited by child layers.
7.2.4.7 Layer attributes

7.24.71 Introduction

A <Layer> may have zero or more of the following XML attributes: queryable, cascaded, opaqug, noSubsets,
fixedyVidth, fixedHeight. All of these attributes are optional and default to 0. Each of these ‘attributes can be
inherlted or replaced by subsidiary layers. The meaning of each attribute is summarized in|Table 6 and
detailed in the following subclauses.

Table 6 — Layer attributes

Attribute Allowed values Meaning (0%is default value)

queryable 0, false, 1, true 0, false: layer is not queryable:
1, true: layer is queryable,

cascfded 0, positive integer 0: layer has not been rétransmitted by a Cascading Map Seryer.
n: layer has been retransmitted » times.

opague 0, false, 1, true 0, false: map datarepresents vector features that probably d¢ not
completely fill space.
1, true: map-data are mostly or completely opaque.

noSuybsets 0, false, 1, true 0, false; WMS can map a subset of the full bounding box.
1, trieWMS can only map the entire bounding box.

fixedWVidth 0, positive integer 0:\WMS can produce map of arbitrary width.
nonzero: value is fixed map width that cannot be changed by|the WMS.

fixedHeight 0, positive integer 0: WMS can produce map of arbitrary height.
nonzero: value is fixed map height that cannot be changed by the WMS.

7.2.4/7.2 Queryable layers

The Boolean attribUte“queryable indicates whether the server supports the GetFeaturelnfo opefation on that
Layer. A server ‘may support GetFeaturelnfo on some of its layers, but need not support it on all layers.
A server shallNissue a service exception (code="LayerNotQueryable") if GetFeaturelnfo is reduested on a
Layef that is-not queryable.

7.2.417.3° _Cascaded layers

A Layer is said to have been “cascaded” if it was obtained from an originating server and then included in the
service metadata of a different server. The second server may simply offer an additional access point for the
Layer, or may add value by offering additional output formats or reprojection to other coordinate reference
systems.

If a WMS cascades the content of another WMS, then it shall increment by 1 the value of the cascaded

attribute for the affected layers. If that attribute is missing from the originating server’s service metadata, then
the Cascading WMS shall insert the attribute and set it to 1.
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7.2.4.7.4 Opaque vs. transparent layers

If the optional Boolean attribute opaque is absent or false, then maps made from that Layer will generally
have significant no-data areas that a client may display as transparent. Vector features such as points and
lines are considered not to be opaque in this context (even though at some scales and symbol sizes a
collection of features might fill the map area). A true value for opaque indicates that the Layer represents an
area-filling coverage. For example, a map that represents topography and bathymetry as regions of differing
colours will have no transparent areas. The opaque declaration should be taken as a hint to the client to place
such a Layer at the bottom of a stack of maps.

This attribute describes only the Layer’s data content, not the picture format of the map response. Whether or
not a Layer is listed as opaque, a server shall still comply with 7.3.3.9 regarding the GetMap TRANSPARENT

parameter: that is, the server shall send an image with a transparent background if and only if the [client

requests TRANSPARENT=TRUE and a picture FORMAT that supports transparency.

y

7.24.7.5

The Layer m
than a norm
maps of a fix|
of historical
those images

Static image
shall declare

When set to
other than th

When preset

of the layer gt a width and height different from the fixed sizes indicated.

7248 |In

Table 7 sum
<Layer> elen
them, or inhsg

In Table 7, the number column states’ the number of times each element may appear in a Layer,
nough inheritance. Thus; it is more restrictive than the constraints enforced by the schema i E.1.

explicitly or t
The meaning

bubsettable and resizable layers

btadata may also include three optional attributes that indicate a map server,that is less func
bl WMS, because it is not able to extract a subset of a larger dataset or-because it only s
ed size and cannot resize them. For example, a WMS that houses a calleetion of digitized in
maps, or pre-computed browser images of satellite data, may not be-able to subset or 1
. However, it can still respond to GetMap requests for complete maps in the original size.

collections may not have a well-defined coordinate referencé. system, in which case the s
CRS=CRS:1 as described in 6.7.2.

b true value, noSubsets indicates that the server is not able to make a map of a geographia
b |ayer's bounding box.

t and nonzero, fixedWidth and fixedHeight indicate that the server is not able to produce &

heritance of layer properties

marizes how the properties of an)enclosing parent <Layer> element are inherited by
nents. Properties may be not inherited at all, or inherited as-is, or replaced if the child rede
rited and added to if the chijld also defines them

s of the values in/this‘column are as follows:

— 1. appears exactly©nce in each Layer.
— 0/1: appears eitbier’once or not at all.

— 0+: appears zero or more times.

— 1+: appears-one-ormore-times-

tional
brves
ages
esize

erver

area

map

child
fines

Bither

The Inheritance column indicates whether or how the element is inherited by child Layers. The meanings of

the values in

this column are as follows:

Layer element shall include that element.

value is

ignored.

no: Not inherited. If the element is defined to be mandatory by this International Standard, then each

replace: Value can be inherited from parent and omitted by child, but if specified by child then the parent

add: Values can be inherited from parent and omitted by child. “Add” is only relevant for elements that

may appear more than one time. Child inherits any value(s) supplied by parent and adds any value(s) of

its own t
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o the list. Any duplicated definition by the child is ignorable.
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Table 7 — Inheritance of Layer properties

7.2.5

Form
supp

in 6.9.

7.3

7.31

Element Number Inheritance
Layer 0+ no
Name 0/12@ no
Title 1 no
Abstract 0/1 no
KeywordList oM no
Style 0+ add
CRS 1+ b add
EX_GeographicBoundingBox 10 replace
BoundingBox 1+0 replace
Dimension 0+ replace
Attribution 0/1 replace
AuthorityURL 0+ add
Identifier 0+ no
MetadataURL 0+ no
DataURL 0/1 no
FeatureListURL (VX no
MinScaleDenominator, 0/1 replace
MaxScaleDenominator
Attributes listed in Table 6 0/1 replace
@  See 7.2.4.6.3 regarding distinction betveen named and unnamed layers.
b May be 0 only if a value is inheritéd’from an enclosing Layer element; see 7.2.4.6.6 through 7.2.4.6.8

Format specifiers

at specifiers appear in several places in service metadata: as valid output formats for an
brted Exception formats, and as the format of content at external URLs. Output formats 3

GetMap-(mandatory)

General

bperation, as
re discussed

The

P S\ o naratian—ratien. s 0.
LT UVIAY UpTTauult 1Turtio a 1ridady. UpuUTl

B

request or issue a service exception.
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7.3.2 GetMap request overview

Table 8 describes the query part of the GetMap request.

Table 8 — The Parameters of a GetMap request

Request parameter Mandatory/optional Description

VERSION=1.3.0 M Request version.

REQUEST=GetMap M Request name.

LAYERS=laygr_list M Comma-separated list of one or more map layers.

STYLES=style_list M Comma-separated list of one rendering style perfequested
layer.

CRS=namespace:identifier M Coordinate reference system.

BBOX=minx,niny,maxx,maxy M Bounding box corners (lower left, upperright) in CRS unifs.

WIDTH=outpyit_width M Width in pixels of map picture.

HEIGHT=output_height M Height in pixels of map picture;

FORMAT=oufput_format M Output format of map.

TRANSPARENT=TRUE|FALSE (0] Background transparency of map (default=FALSE).

BGCOLOR=dolor_value (0] Hexadecimal red-green-blue colour value for the backgrqund
color (default=0xFFFFFF).

EXCEPTION$=exception_format (0] The format'in'which exceptions are to be reported by the
WMS (default=XML).

TIME=time (0] Timelalue of layer desired.

ELEVATION=elevation 0] Elevation of layer desired.

Other sample| dimension(s) (0] Value of other dimensions as appropriate.

7.3.3 Request parameters

7.3.3.1 VERSION

The mandat@ry VERSION parameter is defined in 6.9.1. The value “1.3.0” shall be used for GetMap requests

that comply With this International Standard.

7.3.3.2 REQUEST

The mandatqrzREQUEST parameter is defined in 6.9.2. To invoke the GetMap operation, the value “Ge‘Map”
shall be used:

7.3.3.3 LAYERS

The mandatory LAYERS parameter lists the map layer(s) to be returned by this GetMap request. The value of
the LAYERS parameter is a comma-separated list of one or more valid layer names. Allowed layer names are
the character data content of any <Layer><Name> element in the service metadata.

A WMS shall render the requested layers by drawing the leftmost in the list bottommost, the next one over that,
and so on.
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The optional <LayerLimit> element in the service metadata is a positive integer indicating the maximum
number of layers a client is permitted to include in a single GetMap request. If this element is absent, the
server imposes no limit.

7.3.3.4 STYLES

The mandatory STYLES parameter lists the style in which each layer is to be rendered. The value of the
STYLES parameter is a comma-separated list of one or more valid style names. There is a one-to-one
correspondence between the values in the LAYERS parameter and the values in the STYLES parameter.
Each map in the list of LAYERS is drawn using the corresponding style in the same position in the list of
STYLES. Each style Name shall be one that was defined in a <Style><Name> element that is either directly

contd
client
servi

i withi i i Y, i y ] Vi
may not request a Layer in a Style that was only defined for a different Layer.) A server

Ce exception (code = StyleNotDefined) if an unadvertised Style is requested. A clientymay

r words, the
shall throw a
request the

defaylt Style using a null value (as in “STYLES="). If several layers are requested with- a’mixtyre of named
and |default styles, the STYLES parameter shall include null values between commas (as in
“STYLES=style1,,style2,,”). If all layers are to be shown using the default style, either the form “6TYLES=" or
“STYLES=,,,” is valid.

If thg server advertises several styles for a layer, and the client sends a fequest for the defgult style, the
choige of which style to use as default is at the discretion of the server,-Fhe ordering of styles in the service
metafata does not indicate which is the default.

73.315 CRS

The CRS request parameter states what Layer CRS (see 6:7.3) applies to the BBOX request parameter. The

valus
servq

appli
AW

Clien
agree
interr
dispg

This

trans
sourd
Repr
geog

CRST
offergd by a particular server, the server-shall throw a service exception (code = “InvalidCRS”).

of the CRS parameter in a request to a particular server shall be one of the values de
r's service metadata in a <CRS> element defined or inherited by the requested layer. Th
s to all layers in a single request.

S server is not required to support all possible CRSs, but it shall advertise in its service me
which it does offer and shall acceptrequests for all advertised CRSs. If a request contair]

fs are not required to suppertiall possible CRSs. If a client and server do not support
able CRSs, the client may, )at its discretion, cease communicating with that server, or s
nediary service provider\that performs coordinate transformations, or allow the user to
sition methods.

nternational Standard does not define a facility for clients to explicitly request reprojection
formation. That\is, only a single CRS request parameter is defined, so it is not possible
e CRS forselecting geographic information and a different target CRS for the port
pjection .fnay occur implicitly, however, if the server offers multiple CRSs but interna
raphic.information in a particular CRS.

If the]

fined in that
b same CRS

tadata those
s a CRS not

any mutually
earch for an
thoose other

br coordinate
to specify a
rayal output.
ly stores its

WMS server has declared CRS=CRS:1 for a Layer, as discussed in 6.7.3.5, then the La

yer does not

have a well-defined coordinate reference system and should not be shown in conjunction with other layers.
The client shall specify CRS=CRS:1 in the GetMap request and the server may issue a service exception
otherwise. When this CRS is used in the request, the BBOX parameter units shall be pixels.

7.3.3.6 BBOX

The mandatory BBOX parameter allows a client to request a particular Bounding Box. Bounding Boxes are
defined in 6.7.4. The value of the BBOX parameter in a GetMap request is a list of comma-separated real
numbers (see 6.5) in the form "minx, miny, maxx, maxy". These values specify the minimum X, minimum Y,
maximum X, and maximum Y values of a region in the Layer CRS of the request. The units, ordering and
direction of increment of the x and y axes are as defined by the Layer CRS (see 6.7.3) The four bounding box
values indicate the outside limits of the region. The relation of the Bounding Box to the map pixel matrix is that
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the bounding box goes around the “outside” of the pixels of the map rather than through the centres of the
map’s border pixels. In this context, individual pixels represent an area on the ground.

If a request contains an invalid BBOX (e.g. one whose minimum X is greater than or equal to the maximum X,
or whose minimum Y is greater than or equal to the maximum Y) the server shall throw a service exception.

If a request contains a BBOX whose area does not overlap at all with the <BoundingBox> element in the
service metadata for the requested layer, the server shall return empty content (that is, a blank map or an
graphic element file with no elements) for that map. Any features that are partly or entirely contained in the

Bounding Box shall be returned in the appropriate format.

If the BOUn ;Ilg BUI\ VG:UUO arc IIUt de;llUd fUI thU u;VUII CRS (U.H :at;tudco BIUCILLCI thall CC del s in
CRS:84), thg server should return empty content for areas outside the valid range of the CRS.

If the WMS gerver has declared that a Layer is not subsettable, as described in 7.2.4.7.5, then the.clien{ shall
specify exactly the declared Bounding Box values in the GetMap request and the server may)issue a sgrvice
exception otherwise.

7.3.3.7 FORMAT

The mandat¢ory FORMAT parameter states the desired format of the map. Supported values for a GgtMap
request on § WMS server are listed in one or more <Request><GetMap><Format> elements of its sg¢rvice
metadata. The entire MIME type string in <Format> is used as the value of.the FORMAT parameter. There is
no default fgrmat. In an HTTP environment, the MIME type shall be _sét on the returned object using the
Content-typel entity header. If the request specifies a format not supparted by the server, the server shall jssue
a service exdeption (code = InvalidFormat).

7.3.3.8 DTH, HEIGHT

The mandatgry WIDTH and HEIGHT parameters specify the size in integer pixels of the map to be prodjced.
The Map C§ (see 6.7.2 and B.2) applies to the map.“WIDTH-1 specifies the maximum value of the i aiis in
the Map CS,[and HEIGHT-1 specifies the maximum value of the j axis in the Map CS.

If the reques
specified wi
are different
rendered in
map for a de
different asp

Map distortig
pixel aspect
unknowingly

If a request i

is for a picture format, the returned picture, regardless of its MIME type, shall have exact
h and height in pixels. In the.case where the aspect ratio of the BBOX and the ratio width/h
the WMS shall stretch _the) returned map so that the resulting pixels could themselvg
e aspect ratio of the BBOX. In other words, it shall be possible using this definition to requ

pct ratio.
ns will be introduced if the aspect ratio WIDTH/HEIGHT is not commensurate with X, Y an
Client developers should minimize the possibility that users will inadvertently reque

receive distorted maps.

5 fora'graphic element format that does not have explicit width and height, the client shall in

y the
eight
s be
est a

vice whose output pixels are themselves non-square, or to stretch a map into an image area of a

d the
st or

clude

the WIDTH

and HEIGHT values in the request and a server may use them as helpful informati

bNn in

constructing the output map.

The optional <MaxWidth> and <MaxHeight> elements in the service metadata are integers indicating the
maximum width and height values that a client is permitted to include in a single GetMap request. If either
element is absent, the server imposes no limit on the corresponding parameter.

If the WMS server has declared that a Layer has fixed width and height, as described in 7.2.4.7.5, then the
client shall specify exactly those WIDTH and HEIGHT values in the GetMap request and the server may issue
a service exception otherwise.
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7.3.3.9 TRANSPARENT

The optional TRANSPARENT parameter specifies whether the map background is to be made transparent or
not. TRANSPARENT can take on two values, "TRUE" or "FALSE". The default value is FALSE if this
parameter is absent from the request.

The ability to return pictures drawn with transparent pixels allows results of different Map requests to be
overlaid, producing a composite map. It is strongly recommended that every WMS offer a format that provides
transparency for layers that could sensibly be overlaid above others.

NOTE The image/qgif format provides transparency and is properly displayed by common web clients. The image/png
format provides a range of transparency options but support in viewing applications is less common. The image/jpeg
formatdoes ot provide transparencyatatt:

When TRANSPARENT is set to TRUE and the FORMAT parameter contains a Picture format-(e.fj. image/gif),
then [a WMS shall return (when permitted by the requested format) a result where all. of the pixels not
representing features or data values in that Layer are set to a transparent value. For example, a|‘roads” layer
would be transparent wherever no road is shown. If the picture format does not supporttransparency, then the
servgr shall respond with a non-transparent image (in other words, it is not an jerror for the clignt to always
request transparent maps regardless of format). When TRANSPARENT is set'te FALSE, non-datga pixels shall
be sqt to the value of BGCOLOR (see 7.3.3.10).

When the Layer has been declared “opaque” as in 7.2.4.7.4, then significant portions, or the entirety, of the
map may not be able to made transparent. Clients may still request TRANSPARENT=true.

Whem the FORMAT parameter contains a Graphic Element formiat, the TRANSPARENT paranpeter may be
includled in the request but its value shall be ignored by the WMS.

7.3.3110 BGCOLOR

The pptional BGCOLOR parameter is a string that @pecifies the colour to be used as the background (non-
data)| pixels of the map. The general format of BGCOLOR is a hexadecimal encoding of an RGB| value where
two hexadecimal characters are used for each'of red, green, and blue colour values. The valugs can range
betwgen 00 and FF (0 and 255, base 10)\fer each. The format is 0xRRGGBB; either upper or lower case
characters are allowed for RR, GG, and"BB values. The “Ox” prefix shall have a lower case “x’} The default
valug is OxFFFFFF (corresponding to the‘colour white) if this parameter is absent from the requedt.

When FORMAT is a picture format, a WMS shall set the background pixels to the colour [specified by
BGCPLOR. When FORMAT is a-graphic element format (which does not have an explicit background), or a
picture format, a WMS should avoid use of the BGCOLOR value for foreground elements becauge they would
not be visible against a background picture of the same colour.

When the Layer has§ been declared as “opaque” as in 7.2.4.7.4 (or is an area-filling coverage¢ despite the
absepce of an “opaque” declaration), then significant portions, or the entirety, of the map may not show any
background atzall

7.3.3}11,<« EXCEPTIONS

The hntinnAal EVWVOEDTIA
Tt

PO 7Yoo T

absent from the request.

S ratae—is—XME—if—this—parameter is

]
N

A WMS shall offer one or more of the following exception reporting formats by listing them in separate
<Format> elements inside the <Exceptions> element of its service metadata. The first of these formats must
be offered by every WMS; the others are optional.

XML (mandatory)

Errors are reported using service exception XML, as specified in E.2. This is the default exception format if
none is specified in the request.

The remaining exception formats are optional. A server may issue a service exception in the default XML
format if a request specifies a different exception format not supported by the server.
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INIMAGE (optional)

If the EXCEPTIONS parameter is set to INIMAGE, the WMS shall, upon detecting an error, return an object of
the MIME type specified in the FORMAT parameter whose content includes text describing the nature of the
error. In the case of a picture format, the error message shall be drawn on the returned picture. In the case of
a graphic element format, the text of the error message shall be rendered in the manner that text is normally

represented in that format.

BLANK (opt

If the EXCEPTION
the type spegifi

ional)

S parameter i
HA ORMNA

age containing only pixels of one colour (the background colour). In the case of a picturef

s set to BLANK, the WMS shall, upon detecting an error, return an object of

jonse

shall be an i ). brmat
supporting transparency, if TRANSPARENT=TRUE is specified the pixels shall all be transparent. Inthe|case
of a graphic ¢lement output format, no visible graphic elements shall be included in the response-output.
7.3.3.12 TIME

The use of Tme values is specified in 6.7.6 and in Annexes C and D.

7.3.3.13 EILEVATION

The use of EJevation values is specified in 6.7.5 and in Annex C.

7.3.3.14 Of

her sample dimensions

The use of sample dimension values is specified in 6.7.7 and in’Annex C.

7.3.4 GetM

The respons

ap response

b to a valid GetMap request shall be a map of the spatially referenced information layer requ

bsted,

in the desired style, and having the specified coeordinate reference system, bounding box, size, format and
transparency.
An invalid GetMap request shall yieldsan error output in the requested Exceptions format (or a nefwork

protocol erro

In an HTTP
format of the

7.3.5 Proje

When the (
EPSG:4326)
method and

[ response in extreme cases).

environment, the MIME type of the returned value’s Content-type entity header shall matg
return value.

ction of geographic CRSs into Map CS

CRS parameter specifies a geographic coordinate reference system (such as CRS:8
the, spatial data is internally projected using the Pseudo Plate Carrée coordinate ope

h the

4 or
ation

thereafter transformed to an image coordinate reference system with the i axis paralle

and

proportional

o longitude and the j axis parallel and proportional to latitude to enable direct screen rendering.
Because increments of latitude and longitude are both not consistent in linear terms, the image axes are then
of variable scale. The geographic information is projected during the portrayal operation using a modified
equidistant cylindrical projection as follows:

The minimum and maximum values of longitude and latitude requested (min_lon, min_lat, max_lon,

max_lat) are determined from the BBOX parameter, taking into account the x and y axis order specified

by the C

RS parameter.

WIDTH parameter.

30

The angular distance (max_lon - min_lon) in degrees is scaled to the number of pixels specified by the

© I1SO 2005 — All rights reserved


https://standardsiso.com/api/?name=7f4fe6f2fadd06686aaef91bc41a6af1

ISO 19128:2005(E)

— The angular distance (max_lat - min_lat) in degrees is scaled to the number of pixels specified by the
HEIGHT parameter.

— The map is produced with longitude parallel to the i axis and latitude parallel to the ; axis.
7.4 GetFeaturelnfo (optional)

7.41 General

GetFeaturelnfo is an optional operation. It is only supported for those Layers for which the attribute
queryable="1" (trllp) has heen defined or inherited_ A client shall not issue a GetFeaturelnfo request for other
layers. A WMS shall respond with a properly formatted service exception (XML) respense (code =
OperptionNotSupported) if it receives a GetFeaturelnfo request but does not support it.

The GetFeaturelnfo operation is designed to provide clients of a WMS with more information abolt features in
the p|ctures of maps that were returned by previous Map requests. The canonical use case for GetFeaturelnfo
is that a user sees the response of a Map request and chooses a point (I,J) on)that map for which to obtain
more| information. The basic operation provides the ability for a client to specify which pixel is|being asked
abouf, which layer(s) should be investigated, and what format the informatioh-should be returned in. Because
the VWMS protocol is stateless, the GetFeaturelnfo request indicates to the WMS what map the uger is viewing
by including most of the original GetMap request parameters (all but VERSION and REQUESIT). From the
spatigl context information (BBOX, CRS, WIDTH, HEIGHT) in that GetMap request, along with the 1,J position
the uger chose, the WMS can (possibly) return additional information-about that position.

The actual semantics of how a WMS decides what to return more information about, or what exaftly to return,
are lgft up to the WMS provider.
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7.4.2 GetFeaturelnfo request overview

The parameters of a GetFeaturelnfo request are listed in Table 9.

Table 9 — The Parameters of a GetFeaturelnfo Request

Request parameter

Mandatory/optional

Description

VERSION=1.3.0 M Request version.

REQUEST=GetFeaturelnfo M Request name.

map request part M Partial copy of the Map request parameters that géngrated
the map for which information is desired.

QUERY_LAYERS=layer_list M Comma-separated list of one or more layers to)be"queried.

INFO_FORMAT=output_format M Return format of feature information (MIME \type).

FEATURE_CPUNT=number (0] Number of features about which 'to return informfation
(default=1).

I=pixel_column M i coordinate in pixels of feature.in\Map CS.

J=pixel_row M j coordinate in pixels of feature in Map CS.

EXCEPTION$=exception_format (0] The format in which/exeeptions are to be reported by the
WMS (default= XML).

7.4.3 Request parameters

7431 VERSION

The mandatpry VERSION parameter is defined in-6:9.1. The value “1.3.0” shall be used for GetFeatufelnfo

requests thal comply with this International Standard.

7.4.3.2 REQUEST

The mandat@gry REQUEST parameteriis’defined in 6.9.2. For GetFeaturelnfo, the value “GetFeaturelnfo’] shall

be used.

7.4.3.3 Map request part

The mandatgry “map request part” entry in Table 9 represents a sequence of parameters from the GgtMap

request that penerated\the original map. Two of the GetMap parameters are omitted because GetFeatufelnfo

provides its gwn values: VERSION and REQUEST. The remainder of the GetMap request shall be embgdded

contiguously

inthe GetFeaturelnfo request.

7.43.4

QUERY_LAYERS

The mandatory QUERY_LAYERS parameter states the map layer(s) from which feature information is desired
to be retrieved. Its value is a comma-separated list of one or more map layers. This parameter shall contain at
least one layer name, but may contain fewer layers than the original GetMap request.

If any layer in the QUERY_LAYERS parameter is not defined in the service metadata of the WMS, the server
shall issue a service exception (code = LayerNotDefined).

32
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The mandatory INFO_FORMAT parameter indicates what format to use when returning the feature
information. Supported values for a GetFeaturelnfo request on a WMS server are listed as MIME types in one
or more <Request><Featurelnfo><Format> elements of its service metadata. The entire MIME type string in
<Format> is used as the value of the INFO_FORMAT parameter. In an HTTP environment, the MIME type
shall be set on the returned object using the Content-type entity header. If the request specifies a format not
supported by the server, the server shall issue a service exception (code = InvalidFormat).

EXAMPLE The parameter INFO_FORMAT=text/xml requests that the feature information be formatted

7.4.3[6— FEATURE_COUNT

The pptional FEATURE_COUNT parameter states the maximum number of features jpen lay

featu
omitt

743

The fmandatory | and J request parameters are integers that indicate a point‘of interest on the 1

prodt
point

— 1
— 1
— 1

The point (1,J) represents the centre of the.indicated pixel.

If the

74.3
The

defay
GetF

7.4.4

The 5

re information shall be returned. Its value is a positive integer. The default value is “1!if this
bd or is other than a positive integer.

7 1LJ

ced by the embedded GetMap request (the “map request part” deseribed in 7.4.3.3). The
in the (i,/) space defined by the Map CS (see 6.7.2). Therefore;

he value of | shall be between 0 and the maximum value of.the i axis;
he value of J shall be between 0 and the maximum value of the ; axis;
he point 1=0, J=0 indicates the pixel at the upper-left corner of the map;

increases to the right and J increases downward.

value of | or of J is invalid, the server shall issue a service exception (code = InvalidPoint).

8 EXCEPTIONS
pptional EXCEPTIONS parameter is defined in 6.9.4. If this parameter is absent from the

It value is "XMIs{* No other values are defined by this International Standard fq
baturelnfo reguest.

GetFeaturelnfo response

in XML.

er for which
parameter is

hap that was
oint (I,J) is a

request, the
r the WMS

alid, or issue

erver 'shall return a response according to the requested INFO_FORMAT if the request is V

a sel

vice exception otherwise. The nature of the response is at the discretion of the service piovider, but it

shall
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Annex A
(normative)

Conformance tests

A.1 Basic WMS

A.1.1 Basi¢c WMS client

A.1.1.1 Bapsic service elements
Information fpr the basis service elements is as follows:
a) Test Pufpose: Verify that a WMS client satisfies the requirements for request parameter rules.

b) Test Megthod: Generate an adequate sample of requests from the client and verify that each is a|valid
request.

c) Referenge: 6.3,6.5,6.6,6.7

d) Test Tyge: Basic

A.1.1.2 GetCapabilities request

Information fpr the GetCapabilities request is as follows(

a) Test Pufpose: Verify that a basic WMS client satisfies all requirements for a GetCapabilities request.

b) Test Method: Generate an adequate sample of GetCapabilities requests from the client and verify that
each is @ valid request.

c) Referenge: 7.2
d) Test Type: Basic
A.1.1.3 GetMap request

Information fpr the.GetMap request is as follows:

a) Test Pufpese: Verify that a basic WMS client satisfies all requirements for a GetMap request.

b) Test Method: Generate an adequate sample of GetMap requests from the client and verify that each is a
valid request.

c) Reference: 7.3

d) Test Type: Basic
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A.1.2 Basic WMS server

A.1.2.1 Version negotiation

Information for the version negotiation is as follows:

a)

b)

c)

d)

A.1.2.2 Request parameter rules

Information for the request parameter rules is as follows:

a)

b)

c)

d)

A.1.2.3 GetCapabilities response

Information for the GetCapabilities respense is as follows:

A.1.2.4 ~GetMap response

Test Purpose: Verify that a basic WMS server satisfies the requirements for version negotiation.

Test Method: Submit requests containing version numbers both lower than and higher than the version
supported by the server. Verify that the server responses are in accord with the rules for version

negotiation.

Reference: 6.2

Test Type: Basic

Test Purpose: Verify that a basic WMS server satisfies the requirements for request paramet
Test Method: Generate a sample of requests from a client. InClude both invalid requests and
that vary within the limits allowed by the rules. Verify that the server provides an appropriate
g¢ach case.

Reference: 6.3, 6.4, 6.5, 6.6, 6.7

Test Type: Basic

Test Purpose: Verify that a basic WMS server satisfies all requirements of the GetCapabilitie

Test Method: Make several GetCapabilities requests using a variety of input parameters.
appropriate responsé.is feturned in each case.

Reference: 7.2

Test Type: Basic

Br rules.

valid request
response in

5 operation.

erify that an

Information for the GetMap response is as follows:

Test Purpose: Verify that a basic WMS client satisfies all requirements of the GetMap operati

on.

Test Method: Make several GetMap requests using a variety of input parameters. Verify that an

appropriate response is returned in each case.
Reference: 7.3

Test Type: Basic
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A.2 Queryable WMS

A.2.1 Client for queryable WMS - GetFeaturelnfo request

Information for the GetFeaturelnfo request is as follows:

Test Purpose: Verify that a basic WMS client satisfies all requirements for a GetFeaturelnfo request.

Test Method: Generate an adequate sample of GetFeaturelnfo requests from the client and verify that
each is a valid request.

a)
b)
c) Referen
d) Test Ty
A.2.2 Quel

Information f

a)

b)

c)

d)

36

Test Purpose: Verify that a WMS interface satisfies all requirements for the operation GetFeaturelnfd.

Test Me
appropri

Referen

Test Tyq

ce: 7.4
e: Basic
yable WMS server — GetFeaturelnfo response

br the GetFeaturelnfo response is as follows:

pte response is returned in each case.
ce: 7.4

e: Basic

thod: Make several GetFeaturelnfo requests using a variety ©fyinput parameters. Verify that an
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Annex B
(normative)

CRS Definitions

B.1 Introduction
This pnnex defines several coordinate systems, including the Map CS (see 6.7.2), several Layey) CRSs in the
“CRY” namespace (see 6.7.3.2) and AUTO2 namespace (see 6.7.3.4), and a Vertical CRS((see §.7.5). (Layer
CRSs$ in the "EPSG" namespace are defined by the European Petroleum Survey Group, as |described in
6.7.313).
All ofl the Layer CRSs and Vertical CRSs defined in this annex (or by another authority such ap EPSG) are
optiopal; the choice of which CRSs to support is at the discretion of the WM3 provider. Howevef, support for
the Map CS defined in B.2 is mandatory, because that CS applies to the output map generated by the WMS.
The gefinitions in this annex use either ISO 19111 tabular format (Fables B.1 to B.5) or I$O 19125 [5]
Well-Known Text representations.
B.2 [Map CS (CRS:1)
Table B.1 — Definition“of map coordinate system
Element name Entry Comment
Coorfinate system identifier CRS™1 See 6.7.2
Coorflinate system type Cartesian
Datum identifier computer display
Datum type engineering
Coorfinate system dimension 2
Coorfinate system axissname i
Coorflinate system.axis direction east Some maps, especially over thg poles, may
not have a well-defined linear axis direction.
Coorflinate;system axis unit identifier pixel
Coorflinate system axis name j
Coordinate system axis direction south Some maps, especially over the poles, may
not have a well-defined linear axis direction.
Coordinate system axis unit identifier pixel
Coordinate system remarks Origin is in upper left. Axis
values are non-negative
integers.
© I1SO 2005 — All rights reserved 37
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B.3 Layer CRS using WGS 84 longitude-latitude (CRS:84)

Table B.2 — Definition of Layer CRS using WGS 84 longitude-latitude

Element name Entry Comment
Coordinate reference system kind code 1 Single (not compound) CRS
Coordinate reference system identifier CRS:84
Coordinate reference system valid area world
Datum identifier WGS 84
Datum type geodetic
Prime meridign identifier Greenwich
Prime meridign Greenwich longitude 0 degree
Ellipsoid ideniifier WGS 84
Ellipsoid sem|-major axis 6378137.0 m
Ellipsoid shape true
Ellipsoid invefse flattening 298.257223563

Coordinate sy

stem identifier

Geodetic Coordinate System

Coordinate system type geodetic

Coordinate system dimension 2

Coordinate system axis name longitude The first (x) axis is longitude in this CR$.
Coordinate system axis direction east

Coordinate system axis unit identifier degree

Coordinate a

is minimum value

—-180 degrees

Coordinate a

is maximum value

180 degrees

Coordinate system axis name latitude The second (y) axis is latitude in this CRS.
Coordinate system axis direction north

Coordinate system axis unit identifier degree

Coordinate axis minimum value —90 degrees

Coordinate axis maximum valué 90 degrees

NOTE CH

lon/lat CRS that isequivalent to within ~1m.

RS:84 istpermitted to be used at large scales (>10m/pixel) for describing or requesting map layers |n any

38

© I1SO 2005 — All rights reserved


https://standardsiso.com/api/?name=7f4fe6f2fadd06686aaef91bc41a6af1

ISO 19128:2005(E)

B.4 Layer CRS using NAD83 longitude-latitude (CRS:83)

Table B.3 — Definition of Layer CRS using NAD83 longitude-latitude

Element name

Entry

Comment

Coordinate reference system kind code

1

Single (not compound) CRS

Coordinate reference system identifier

CRS:83

Coordinate reference system valid area

North America

Datum identifier NAD83

Datum type geodetic

Prime meridian identifier Greenwich

Prime meridian Greenwich longitude 0 degree

Ellipgoid identifier GRS80

Ellipgoid semi-major axis 6378137.0 m

Ellipgoid shape true

Ellipgoid inverse flattening 298.257222101

Coorflinate system identifier Geodetic Coordinate System
Coorfinate system type geodetic

Coorfinate system dimension 2

Coorgdinate system axis name longitude The first (x) axis is longitude |n this CRS
Coorflinate system axis direction east

Coorflinate system axis unit identifier degree

Coorflinate axis minimum value =180 degrees

Coorfinate axis maximum value 180 degrees

Coorflinate system axis name latitude The second (y) axis is latitudg in this CRS
Coorfinate system axis direction north

Coorflinate system axis unitidentifier degree

Coorflinate axis minimumvalue —90 degrees

Coorflinate axis maximum value 90 degrees

NOTH
altern

ptive system.

This is an optional Layer CRS. See CRS valid area above. Within this area some applications 1

nay require an

©I1SO

2005 — All rights reserved
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B.5 Layer CRS using NAD27 longitude-latitude (CRS:27)

Table B.4 — Definition of Layer CRS using NAD27 longitude-latitude

Element name Entry Comment
Coordinate reference system kind code 1 Single (not compound) CRS
Coordinate reference system identifier CRS:27
Coordinate reference system valid area North America
Datum identiffer NAD27
Datum type geodetic
Prime meridign identifier Greenwich
Prime meridign Greenwich longitude 0 degree
Ellipsoid idenjifier Clarke 1866
Ellipsoid sem|-major axis 6378206.4 m
Ellipsoid shape true

Ellipsoid inve

se flattening

294.9786982

Coordinate sy

stem identifier

Geodetic Coordinate System

Coordinate system type geodetic

Coordinate system dimension 2

Coordinate system axis name longitude The first (x) axis is latitude in this CRS
Coordinate system axis direction east

Coordinate system axis unit identifier degree

Coordinate a

is minimum value

—180 degrees

Coordinate a

is maximum value

180 degrees

Coordinate system axis name latitude The second (y) axis is longitude in this GRS
Coordinate system axis direction north

Coordinate system axis unit identifier degree

Coordinate axis minimum value —90 degrees

Coordinate axis maximum valtue 90 degrees

NOTE TH
alternative sys

is is(an optional Layer CRS. See CRS valid area above. Within this area, some applications may reqyire an

tem.

40
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Table B.5 — Definition of Vertical CRS using NAVD 88

Element name Entry Comment
Coordinate reference system kind code 1
Coordinate reference system identifier CRS:88
Coordinate reference system valid area North America
Datum identifier North American Vertical Datum

1988

Datum type vertical
Coorflinate system identifier orthometric height
Coorflinate system type gravity-related height
Coorfinate system dimension 1
Coorflinate system axis name H
Coorflinate system axis direction up
Coorflinate system axis unit identifier meter
NOTH This is an optional vertical CRS. See CRS valid area above. Within this area some applicatio}s may require

an altprnative system.

B.7 |Auto universal transverse mercator Layer CRS (AUTO2:42001)

In thg notation below, "$ {var}" denote$ a reference to the value of a variable "var". The vgriables "lat0"
and 'lon0" are the central point of the: projection appearing in the CRS parameter of the map |request (see

6.7.3|4). The coordinate operationsmethod uses ellipsoidal formulas.

PROJCS["WGS 84 /,Auto UTM",
GEOGCS ["WGSZ 84",

DATUM] "WGS_l 984",

SPHERCID(["WGS 1984", 6378137, 298.257223563]],

PRIMEM["Greenwich", 07,

UNIT["Decimal Degree", 0.0174532925199433]1],
PROJECTION["Transverse Mercator"],
PARAMETER["Latitude of Origin", 0],
PARAMETER["Central Meridian", ${central meridian}],

RARAMETLR [MLalce Lasting 5000001,
PARAMETER["False Northing", ${false_northing}],
PARAMETER["Scale Factor", 0.9996¢],
UNIT["Metexr", 1]]

where
S{zone} = min( floor( (${lon0} + 180.0) / 6.0 ) + 1, 60

(
${central meridian} = -183.0 + ${zone} * 6.0
${false northing} = (${lat0} >= 0.0) 2 0.0 : 10000000.0

© I1SO 2005 — All rights reserved
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B.8 Auto transverse mercator Layer CRS (AUTO2:42002)

In the notation below, "${var}" denotes a reference to the value of a variable "var". The variables "lat0"
and "lon0" are the central point of the projection appearing in the CRS parameter of the map request (see
6.7.3.4). The coordinate operation method uses ellipsoidal formulas.

PROJCS["WGS 84 / Auto Tr. Mercator",
GEOGCS["WGS 84",
DATUM["WGS_1984",
SPHEROID["WGS 1984", 6378137, 298.257223563]],
PRIMEM["Greenwich", 0],
UNIT["Decimal_Degree™, U.017453292519943371 ],

PROJECTION["Transverse Mercator"],
PARAMETER["Latitude of Origin", 0],
PARAMETER["Central Meridian", ${central meridian}],
PARAMETER["False Easting", 500000],
PARAMETER["False Northing", ${false northing}],
PARAMETER["Scale Factor", 0.9996],
UNIT["Meter", 11]]
where
${central meridian} = ${lon0}
${falge northing} = (${latl0} >= 0.0) 2 0.0 : 10000€00.0

B.9 Auto prthographic Layer CRS (AUTO2:42003)

In the notatign below, "$ {var}" denotes a reference to thevalue of a variable "var". The variables llon0"
and "lat0" ane the central point of the projection appearing-in the CRS parameter of the map requesf (see
6.7.3.4). The|coordinate operation method uses spherical formulas.

PROJC$ ["WGS 84 / Auto Orthographic'y

GROGCS ["WGS 84",
DATUM["WGS_1984",
SPHEROID["WGS 1984"§.\6378137, 298.257223563]],
PRIMEM["Greenwich", ) 0],
UNIT["Decimal Degree", 0.0174532925199433]],
PROJECTION["Orthographic"],
PARAMETER["Latitude of Origin", ${latitude of origin}],
PARAMETER["Central Meridian", ${central meridian}],
UNIT["Meterd ) M1]

where

${latitude of origin} = ${lat0}
S{centrad meridian} = S{lon0}

B.10 Auto equirectangular Layer CRS (AUTO2:42004)

In the notation below, "${var}" denotes a reference to the value of a variable "var". The variables "lon0"
and "lat0" are the central point of the projection appearing in the CRS parameter of the map request (see
6.7.3.4). The coordinate operation method uses ellipsoidal formulas.
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PROJCS["WGS 84 / Auto Equirectangular",
GEOGCS ["WGS 84",
DATUM["WGS_1984",
SPHEROID["WGS 1984", 6378137, 298.257223563]],
PRIMEM|["Greenwich", 07,
UNIT["Decimal Degree", 0.0174532925199433]],
PROJECTION["Equirectangular"],
PARAMETER ["Latitude of Origin", 0],
PARAMETER["Central Meridian", ${central meridian}],
PARAMETER["Standard Parallel 1", ${standard parallel}],
UNIT["Meter", 1]]

wher

B.11

In thg notation below, "s$ {var}" denotes a reference to the value of a variable "var". The va

and
6.7.3

wher

W

${standard parallel} = ${lat0}
${central meridian} = ${lon0}

Auto Mollweide Layer CRS (AUTO2:42005)

lat0" are the central point of the projection appearing in the CRS~parameter of the map
4). The coordinate operation method uses ellipsoidal formulas.

PROJCS["WGS 84 / Auto Mollweide",
GEOGCS ["WGS 84",
DATUM["WGS 1984",
SPHEROID["WGS 1984", 6378137,%298.257223563]],
PRIMEM|["Greenwich", 07,
UNIT["Decimal Degree", 0.0174532925199433]],
PROJECTION["Mollweide"],
PARAMETER["Central Meridian!; S${central meridian}],
UNIT["Metexr", 1]]

D
e

${central meridian} (=)3${lon0}

iables "lon0"
request (see
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Annex C
(normative)

Handling multi-dimensional data

C.1 Overview

This annex
parameters

horizontal di
declare avail
layer may ind

For example

defined in th

describes support for multi-dimensional data in the service metadata and operation.‘re

bf the WMS. “Dimensions” in this annex refers to Time, Elevation, and sample dimens

mensions are expressed using Layer CRS (see 6.7.3). Optional elements in WME met
lude parameters specifying dimensional value(s).

, consider a server that offers daily satellite composite images of the Earth. If the pro
s annex for handling multi-dimensional data were not available, then the server could give

layer a diffefent name (e.g. by appending a string indicating the date to a base name), and a client

request the ¢

the service

database. If the imagery were also available in multiple wavelength bands; then number of layers wou

esired time by supplying the appropriate name in the GetMap requést. The number of lay
etadata would grow during the lifetime of the satellite as newmages were added to the se

the product of the number of available times and bands. By following:the provisions in this annex, a
compact repfesentation of available times and bands is possible. The’server may declare a single nanpe for

the layer an

additional pa

enumerate available times and wavelength bands.i its service metadata. A client then
rameters to the GetMap request to request a specific'time and band.

C.2 Declaring dimensions and their allowed values

The optional

bble values along one or more dimensional axes applicable to a Layer. GetMaprequests fo

<Dimension> element is used in-service metadata to declare that one or more dimens

Huest
ions;
hdata
r that

ision
each
vould
Brs in
Fver's
Id be
more

adds

ional

parameters are relevant to a layer or group of\layers. Table C.1 shows the fields in a Dimension elemént: a

mandatory n

indicating av
does not sp|
dimension m

returned in r

recent map n

44

hme, a mandatory measuremént units specifier with an optional unitSymbol, a mandatory
nilable value(s) of the corresponding dimension, an optional default value used when the
ecify one, and several Optional Boolean attributes indicating whether multiple values ¢
ay be requested at theysame time, whether the nearest available value of a dimension W
bsponse to a request-{or a nearby value, and in the case of temporal extents, whether the
nay be requestedwithout specifying its exact time.

5tring
client
f the
ill be
most
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erved


https://standardsiso.com/api/?name=7f4fe6f2fadd06686aaef91bc41a6af1

ISO 191

Table C.1 — Contents of a dimension element

28:2005(E)

Field Mam?atory/ Meaning
optional

name M Attribute stating name of dimensional axis.

units M Attribute indicating units of dimensional axis.

unitSymbol (0] Attribute specifying symbol.

default (0] Attribute indicating default value that will be used if GetMap request does not specify
a value. If attribute is absent, then shall respond with a service exception if request
does not include a value for that dimension.

multipleValues (0] Boolean attribute indicating whether multiple values of the dimengsion may be
requested. 0 (or “false”) = single values only; 1 (or “true”) = multiple*vallies permitted.
Default = 0.

neargstValue (0] Boolean attribute indicating whether nearest value of the dimension will pe returned in
response to a request for a nearby value. 0 (or “false’)> = request yalue(s) must
correspond exactly to declared extent value(s); 1 (or “true”) = request vialues may be
approximate. Default = 0.

currgnt (0] Boolean attribute valid only for temporal extents=(i.e. if attribute namef"time"). This
attribute, if it either 1 or “true”, indicates (@), 'that temporal data are hormally kept
current and (b) that the request parameter TIME may include the keyyord “current”
instead of an ending value (see C.4.1).{Default = 0.

extent M Text content indicating available value(s) for dimension.

A Dimension element has the following format in XML

<Dimension name="dimension name" units=unit name unitSymbol="symbol"
defgqult="default value" multipleVajlues="0|1" nearestvValue="0|1"
curydent="0|1">extent</Dimension>

Dimension elements shall comply with the following rules:

— Dimension names shall be interpreted case-insensitively and should contain no whitespace.

— If the dimensional quantity has no units (e.g. band number in a multi-wavelength sensor),

gtring: units="".

use the null

— If the dimensijonal quantity has units, unit names should be taken from the Unified Codg for Units of
easure (UCUM) if UCUM has an appropriate entry. When UCUM is used, the mandatory units attribute

hall be afh appropriate entry from the UCUM “name” column.

— If present, the unitSymbol shall be a 7-bit ASCII character string. When UCUM is used, th

e unitSymbol
o the UCUM

hall be the entry from the UCUM “c/s” column (case-sensitive abbreviation) corresponding

name. UCUM prefix names and symbols may be present as well.

The extent string declares what value(s) along the Dimension axis are appropriate for the corresponding layer.

The extent string has the syntax shown in Table C.2.

© I1SO 2005 — All rights reserved

45


https://standardsiso.com/api/?name=7f4fe6f2fadd06686aaef91bc41a6af1

ISO 19128:

2005(E)

Table C.2 — Syntax for listing one or more extent values

Syntax Meaning

value

A single value.

value1,value2,value3,... @

A list of multiple values.

min/max/resolution

An interval defined by its lower and upper bounds and its resolution.

min1/max1/res1,min2/max2/res2,... @

A list of multiple intervals.

a

Whitespace is allowed following commas in a list in a <Dimension> element of service metadata.

A resolution

the purpose;s

randomly-oc

All dimensio

named time and elevation are special cases predefined as follows:

<Dimensiof
<Dimensiof

The time uni
unitSymbol
representatid

The elevation units identifier “vertical CRSid” refers to a vertical ERS as in 6.7.5. The unitSymbol attribute]

be chosen to

EXAMPLE 1
American Vert

EXAMPLE 2

<Dimension
<Dimension

<Dimension
Dimension d
A layer may

a declaratior]
conflicting u

multipleValugs, maybe different for each layer.

of making requests on the server. For instance, an instrument which continuously’mo
curring data may have no explicitly defined temporal resolution.

Ns in a service metadata response are server-defined, with two exceptigns! The dimen
| name="time" units="IS08601" />

. name="elevation" units="verticalCRSid" unitSymbol¥"symbol" />

s identifier “ISO 8601” refers to the 1ISO 8601:2000 time representation specified in Annex

n it shall use a dimension name other than “time” (e.g. “date” or “seconds”).

match the units of the specified vertical CRS.

The vertical CRSid “CRS:88" refers to the vertical CRS defined in B.6 (elevation in meters in the
cal Datum 1988). The unitSymbol “m” would beused.

The following are some examples of server-defined dimensions:
units="IS0860k" \default="2003-10-17">1996-01-01/2003-10-17/P1D</Dimensid

name="temperature" units="Kelvin" unitSymbol="K" default="300">230,300,400</Dimensid
name="elevation" unitss"CRS:88" unitSymbol="m" default="0">0/10000/100</Dimension>

name="time"

pclarations are inherited by enclosed Layers, as specified in 7.2.4.8.

provide a dimension declaration that has the same name attribute (case-insensitive matchin
in anotherilayer. However, the dimension shall not be re-declared using the same namsg
hits or (UnitSymbol attributes. Extent values, and the attributes default, nearestValue

value of zero (as in min/max/0) means that the data are effectively at infinitely-fine reselution for

hitors

sions

D. No

s defined for the time dimension. If a server opts to. specify time values in a different

shall

North

g) as
with
and

C.3 Including dimensional values in a request

C.3.1 Intro

duction

Requests for a layer with one or more <Dimension> elements in its service metadata may require additional
parameters to formulate a complete GetMap query. This following subclauses specifies how clients shall

include dime

46

nsional parameters in the GetMap request.
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C.3.2 Elevation and time values in requests

If a data object has an Elevation dimension defined, then operation requests to retrieve that object may

include the parameter
ELEVATION=value.
If a Layer has a Time dimension defined, then requests may include the parameter

TIME=value.

In either case, value uses the format described in Table C.2 to provide a single value, a comma-separated list,

or anterval of the form star/end without a resolufion. value shall not contain white space. AR
request value is a request for all the data from the start value up to and including the end value.

interval in a

The @bsence of Time or Elevation parameters in the request is equivalent to a request-forithe Layer's default

valus
6.8.1

(if defined) along that dimension (see C.4.2). All parameter names are case“insensitive
so, for example, “TIME”, “Time” and “time” are all acceptable.

For the TIME parameter, the special keyword “current” may be used if the <Dimension name="ti
metafdata element includes a nonzero value for the “current” attribute, as ‘described in C.2. Th
“TIME=current” means “send the most current data available”. The expression “TIME=start |

mears “send data from start_time up to the most current data available”.

C.3.3 Sample dimension values in requests

Sam
axes

ble dimension parameters allow the client to request a“particular layer along one or more
other than time or elevation.

Ared
(the

resul
defin
and “glevation” dimensions, being predefinéd, do not use the prefix.)

uest parameter name is constructed by concatenating the prefix “dim_" with the sample dim
alue of the name attribute of the corresponding <Dimension> element in the service me
ing “dim_name” is case-insensitive. The use of the “dim_" prefix is to avoid clashes bet

To include a sample dimension value in a request URL, the dim_name parameter is followed
sign =" and a valid value, a comma-=separated list, or an interval, as described in Table C.2.
EXAMPLE A WMS Layer is'described as having an extent along a dimension named “wavelength” as
bnsion name="wavelength"yunits="Angstrom" unitSymbol="A0">3000,4000,5000,6000<Dimension>.
ap request for a portrayal of the data at 4000 Angstroms would include the parameter

that

bd dimension names and other request parameters defined by this International Standard.

as stated in

me"> service
B expression
time/current”

dimensional

ension Name
tadata). The
veen server-
(The “time”

Dy an equals

ollows:

pplied) along

Whethe eq
multiple vaIues depends o]
the nature of the geographic information permit it. A server may include a nonzero multipleValue

dimension or

n the context Multlple vaIues are only acceptable when both the output format and

attribute in a

Dimension element to indicate that multi-valued requests are supported. A server shall issue a service

exception (code = InvalidDimensionValue) if it cannot comply with the dimensional parameters as

EXAMPLE 1
request would include only a single TIME to select the desired map.

EXAMPLE 2 A server offers daily ozone maps in QuickTime movie format. The movie can contain multi
a valid GetMap request could include multiple times.

EXAMPLE 3
request for all crimes occurring within a specific period would include a TIME range.

© I1SO 2005 — All rights reserved

specified.

A WMS server offers maps in PNG image format of vehicle traffic density updated hourly. A valid GetMap

ple frames, so

A server offers maps showing crime locations. Each crime has an associated date. A GetMap image
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C.3.5 Applicability to multiple layers

The WMS GetMap request includes a comma-separated list of one or more Layers. In such a request, the
TIME, ELEVATION and DIM_ parameters apply to all layers individually as follows:

value ap

plies as if that object had been requested alone.

the purposes of responding to the request for that object.

EXAMPLE

A client's GetMap request includes “LAYERS=temperature,coastlines&TIME=2001-05-09"

If the spatially referenced object has the corresponding dimension as a property, then the dimension

If the spatially referenced object does not have that dimension, then the dimension value is ignored for

where

“temperature”
The WMS res
exception bed|
server may iss

C.3.6 Exan

The following

EXAMPLE 1 Request for single ozone map at specified time and height:
VERSION=1.3.0 WIDTH=600
REQUEST=GetMap HEIGHT=300
LAYERS=o0zone TIME=2000-08-03
CR$=CRS:84 ELEVATION=1000
BB(YX=-180,-90,180,90 FORMAT=image/gif

EXAMPLE 2 Request for movie loop at specified frame times:
VERSION=1.3.0 WIDTH=600
REQUEST=GetMap HEIGHT=300
LAYERS=o0zone TIME=2000-07-01.A2000-07-31/P1D
CR$=CRS:84 ELEVATION=1000
BB¢X=-180,-90,180,90 FORMAT=video/mpeg

C.4 Server responses

C.4.1 Inco
If the dimeng

was enabled
(code = Inva

C.4.2 Defa

is a daily temperature map (for which time is relevant) and “coastlines” is a coastline map (which js_s
ponds with the static coastlines drawn atop the temperature for the specified date, without {ssuli
puse TIME does not apply to its coastlines layer. If the date is invalid for the temperature layer, thd
ue a service exception (code = InvalidDimensionValue) to that effect.

nple requests

are example parameter value combinations for multi-dimensional GetMap requests.

rect values

ion value is invalid or missing from the client request, and no default or nearest-value behs
as discussedin the following subclauses, then the server shall respond with a service excs
idDimensionValue or code = MissingDimensionValue, as appropriate).

ult values

tatic).
hg an
bn the

viour
ption

A WMS may dectare a defauttforany dimensionm by inctudingthe—“defautt*—attribute—imthe—<Dimen

Sion>

element. A default value is optional but recommended. If a request does not include a value along this
dimension, and a default has been declared, then the server shall send the default value. If there is no
declared default, then the server shall throw an Exception (code="MissingDimensionValue") to indicate that a
value was required.

In order that the client may determine what value was actually sent, the server shall label the response object
with the actual value used by default. In the HTTP environment, the labelling is performed using an HTTP
response header. For each dimension to which a default value was applied, a header line of the following
form shall be sent:

Warning: 99 Default value used: DIM NAME=value units
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where "99" is a defined by HTTP (IETF RFC 2616) for use by miscellaneous warnings, DIM_NAME is the
corresponding request parameter name, value is the value actually used, and units is the units attribute

(see

C.2) for that dimension.

C.4.3 Nearest values

A WMS may declare that it will choose the closest available value for a dimension if an exact value is not
specified. This allows, for example, hourly data whose actual recording time is precise to the millisecond to be
requested simply by stating the desired date and hour. The nearestValue attribute of the <Dimension>
element, if present and nonzero, indicates that this behaviour is enabled.

In order that the client may determine what value was actually sent, the server shall [abel the reg

with

respgnse header. For each dimension to which a rounded-off value was appliéd) a header line of|

form ghall be sent:

Warning: 99 Nearest value used: DIM NAME=value unitég

wherge "99" is a defined by HTTP (IETF RFC 2616) for use by miscellaneous warnings, DIM
corregponding request parameter name, value is the valug_actually used, and units is the U

(see

ted. If nearestValue selection is not supported, then the server shall throw™ a
g¢="InvalidDimensionValue") to indicate that a value was required.

he actual value found by rounding. In the HTTP environment, the labelling 'is performed us

C.2) for that dimension.

declared, then
, hot merely
h Exception

ponse object
ng an HTTP
the following

_NAME is the

nits attribute
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Annex D
(normative)

Web Map Service profile of ISO 8601

D.1 Overview

This Annex 3
temporal dat

a syntax for ¢xpressing in a single string the start, end and periodicity of a data collection.

D.2 Time

D.2.1 Basi

The basic tinpe format uses ISO 8601:2000 “extended” format: up to 14 digitsspecifying century, year, m

day, hour, m
seconds, wit

ccyy-mm-dd]
The precisio
prefers a dg
Standard. Th
A time zone
Coordinated
time zone sU
local time in
International
EXAMPLE 1

EXAMPLE 2

EXAMPLE 3

EXAMPLE 4

pecifies the encoding of moments and periods in time to allow the Web Map Service to‘su
b descriptions and requests. This Annex is based on ISO 8601 and extends ISO 8601 by-de

Format details

C syntax

inute, and seconds, and optionally a decimal point followed by zero or more digits for frac
 non-numeric characters to separate each piece:

[hh:mm:ss.sssZ

N may be reduced by omitting least-significant digits, as in the examples below. ISO 8601
cimal comma before fractional seconds but\allows a decimal period as in this Interna
e century digits shall be included with the year; two-digit years shall not be used.

suffix is mandatory if the hours field-appears in the time string. All times should be express
Universal Time (UTC), indicated by the suffix Z (for "zulu"). When a local time applies, a nu
ffix as defined by ISO 8601:2004, 5.3.4.1 shall be used. The absence of any suffix at all n
an undefined zone, which shallinot be used in the global network of map servers enabled b

D.2.2 Repn

pport
fining

onth,
tional

2000
fional

ed in
meric
eans
y this

Standard.
ceyy Year only
ccyy-mm Year and month
ccyy-mm-dd Year, month and day
ccyy-mm-ddThhZ Year, month, day and hour in UTC
esentation of years before 0001

As specified in 1ISO 8601, the year immediately preceding 0001 shall be denoted 0000. Years before 0000
shall be denoted by a leading minus sign (hyphen character). To denote years in the distant past, the year

field shall be
EXAMPLE 1
EXAMPLE 2
EXAMPLE 3

EXAMPLE 4

50

expanded beyond 4 digits and preceded by a minus sign.
-1350 (1350 “BC”, approximate time of Tutankhamen)
—-18000 (last Ice Age, 18 thousand years ago)
—150000000 (Jurassic period, 150 million years ago)
-5000000000 (Earth’s crust solidifies, 5000 million years ago)
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Period format

An ISO 8601 Period is used to indicate the time resolution of the available data. The 1ISO 8601 format for
representing a period of time is used to represent the resolution: Designator P (for Period), number of years Y,
months M, days D, time designator T, number of hours H, minutes M, seconds S. Unneeded elements may be
omitted.

EXAMPLE 1 P1Y — 1 year

EXAMPLE 2 P1M10D — 1 month plus 10 days

DTOLl
L

EXAM

D.4

C.3 ¢
seve
using
or re
time/
refres

NOTH

period
than *

D.5
EXAN
EXAN

EXAM

EXANM

T TTOUTS

PLE 4 PT1.5S — 1.5 seconds

Time lists and ranges

efines a syntax for representing single or multiple values of dimensions including time. T|

al times is expressed by separating valid time values with a comma (£,”)! A temporal range
fresh rate. Data which are refreshed at regular intervals bdt not archived are repres
ime/period, where both time values are the same (that of the latest data) and the period
5h rate.

This is an extension to ISO 8601:2000, which represents interval formats as start/end, or s

amount of time between start and end of interval”.

Examples
PLE 1 A single moment (scalar valie):"2000-06-23T20:07:48.11Z
PLE 2 Quarterly data (commasseparated list): 1999-01-01,1999-04-01,1999-07-01,1999-10-01

PLE 3 Daily data taken(atnioon since 15 April 1995 (periodic interval):
1995-04-22T12;002/2000-06-21T12:00Z/P1D

PLE 4 Current@ata refreshed every 30 min (periodic interval): 2000-06-18T14:302/2000-06-18T14

hus, a list of
is expressed

the syntax start/end/period to indicate the start time of the data, the.ending time, and the tine resolution

ented using
indicates the

tart/period, or

/end, or period alone. ISO 19128 allows start/end/period;\Wwhere “period” in this context means “perjodicity” rather

}:30Z/PT30M
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Annex E
(normative)

XML Schemas

E.1 WMS Capabilities XML schema

This annex ¢ontains the XML schema for WMS capabilities against which service metadata from-a Jerver
compliant with this International Standard may be validated. Comments and documentation elements in the
schema are jnformative; in case of conflict with the main body of this International Standard, the ,main|body
takes precedence. The schemalocation attributes are also informative.

The schema|may also be found on-line at <http://schemas.opengis.net/wms/1.3.0/>.

<?xml versign="1.0" encoding="UTF-8"?>

<schema tardetNamespace="http://www.opengis.net/wms"
xmlrjs="http://www.w3.0rg/2001/XMLSchema"
xmlns:wms="http://www.opengis.net/wms"
xmlrs:xlink="http://www.w3.0rg/1999/x1link"
elenentFormDefault="qualified">

<import ngmespace="http://www.w3.0rg/1999/xlink"
sdhemaLocation="http://schemas.opengis.net/gml/2.1.2/x1links.xsd"/>

<'__ R R R R R R R R R R R R R R R R R R R R R T AR R R R R R R —-_>
<!-- ** The Top-Level Element. TR —=>
<!__ FhAkAArhhhhkhkhkrrrhhhhhhrrhhhhhhrrrrhhhhhrrrhhhhh bk xR rhhhrrrrhhhhhrrrrr >

<element rfame="WMS Capabilities">
<annotafion>
<docunfentation>
A WMS_Capabilities document is returned-in response to a
Get(apabilities request made on a WMS ]
</docymentation>
</annotgtion>
<complexyType>
<sequgnce>
<elgment ref="wms:Service"/>
<elgment ref="wms:Capability"/>
</seqyence>
<attrijpute name="versioa™ type="string" fixed="1.3.0"/>
<attrifpute name="updateSequence" type="string"/>
</complgxType>
</element

PO ) B R L S e R e R e R e R R e e R o R R R o o PR

<!-- ** Hlements.'Used In Multiple Places. TR —=>
<!__ R R R R e R L R R R R R R R R R R R R R R R R R R R R R R S R R R —_>

<element name="Name*—type="STCIring
<annotation>
<documentation>
The Name is typically for machine-to-machine communication.
</documentation>
</annotation>
</element>

<element name="Title" type="string">
<annotation>
<documentation>
The Title is for informative display to a human.
</documentation>
</annotation>
</element>

<element name="Abstract" type="string">

52 © I1SO 2005 — All rights reserved


https://standardsiso.com/api/?name=7f4fe6f2fadd06686aaef91bc41a6af1

<annotation>
<documentation>
The abstract is a longer narrative description of an object.
</documentation>
</annotation>
</element>

<element name="KeywordList">
<annotation>
<documentation>
List of keywords or keyword phrases to help catalog searching.
</documentation>
</annotation>
<complexType>
ceguence

ISO 19128:2005(E)

<element ref="wms:Keyword" minOccurs="0" maxOccurs="unbounded"/>
</sequence>
/complexType>
</dlement>

<ellement name="Keyword">
annotation>
<documentation>
A single keyword or phrase.
</documentation>
/annotation>
complexType>
<simpleContent>
<extension base="string">
<attribute name="vocabulary" type="string" />
</extension>
</simpleContent>
/complexType>
</glement>

<ellement name="OnlineResource">

annotation>

<documentation>
An OnlineResource is typically an HTTIP URL. The URL is placed in
the xlink:href attribute, and the value "simple" is placed in the
xlink:type attribute.

</documentation>

/annotation>

complexType>

<attributeGroup ref="xlink:simpleLink"/>

/complexType>

</glement>

<ellement name="Format" fype="string">
annotation>
<documentation>
A containersfor listing an available format's MIME type.
</documentation>
/annotation>
</glement>

<I__ KA RFRF A A A A A A IA A A A A A A A I A A A I AR hhhhhhhhhhhhhkhhhhhhhhhhhhhkhhkkhkkkhkkkk
<!4- %% Y{General Service Metadata. X
<I__ KA KAk hkhkhkhkhkkhkhkhkhkhkhkhkkhkhkhkhkhkhkhkkhkhhkhkhkhkhhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkhkhkhkhkhkhkkhkhkhkhkhhkhkhkhhkkdxkx*

-—>
-—>
-—>

<element name="Service">
<annotation>
<documentation>
General service metadata.
</documentation>
</annotation>
<complexType>
<sequence>
<element name="Name">
<simpleType>
<restriction base="string">
<enumeration value="WMS"/>
</restriction>
</simpletype>
</element>
<element ref="wms:Title"/>
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<element ref="wms:Abstract" minOccurs="0"/>
<element ref="wms:KeywordList" minOccurs="0"/>
<element ref="wms:0OnlineResource"/>
<element ref="wms:ContactInformation" minOccurs="0"/>
<element ref="wms:Fees" minOccurs="0"/>
<element ref="wms:AccessConstraints" minOccurs="0"/>
<element ref="wms:LayerLimit" minOccurs="0"/>
<element ref="wms:MaxWidth" minOccurs="0"/>
<element ref="wms:MaxHeight" minOccurs="0"/>
</sequence>
</complexType>
</element>

<element name="ContactInformation">
<annotation
<docunmentation>
Infdrmation about a contact person for the service.
</docymentation>
</annotgtion>
<complexyType>
<sequgnce>
<elgment ref="wms:ContactPersonPrimary" minOccurs="0"/>
<elgment ref="wms:ContactPosition" minOccurs="0"/>
<elgment ref="wms:ContactAddress" minOccurs="0"/>
<elgment ref="wms:ContactVoiceTelephone" minOccurs="0"/>
<elgment ref="wms:ContactFacsimileTelephone" minOccurs="0"/>
<elgment ref="wms:ContactElectronicMailAddress" minOccurs="0"/>
</seqyence>
</complgxType>
</element

<element name="ContactPersonPrimary">
<complexyType>
<sequgnce>
<elgment ref="wms:ContactPerson"/>
<elgment ref="wms:ContactOrganization"/>
</seqyence>
</complgxType>
</element

<element name="ContactPerson" type="string"/>
<element name="ContactOrganization" type="stding"/>

<element name="ContactPosition" type="string"/>

<element rjlame="ContactAddress">
<complexyType>
<sequgnce>
<elgment ref="wns:AddresgType"/>
<elgment ref="wms:Addréss"/>
<eldgment ref="wms:City"/>
<eldgment ref="wns:StateOrProvince"/>
<elgment ref="wns}PRostCode"/>
<elgment ref="wmS;Country"/>
</seqyence>
</complgxType>
</element

<element name="AddressType" type="string"/>
<element ame="Addre "
<element name="City" type="string"/>

<element name="StateOrProvince" type="string"/>
<element name="PostCode" type="string"/>
<element name="Country" type="string"/>

type="gctring"
+

<element name="ContactVoiceTelephone" type="string"/>
<element name="ContactFacsimileTelephone" type="string"/>
<element name="ContactElectronicMailAddress" type="string"/>

<element name="Fees" type="string"/>

<element name="AccessConstraints" type="string"/>
<element name="LayerLimit" type="positiveInteger"/>
<element name="MaxWidth" type="positiveInteger"/>
<element name="MaxHeight" type="positiveInteger"/>
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<I__ Fhkrhkhkhhkkkhkhkhrhkhhhhkhhrrhkhhhhhkhrrhhhhkhhkdrhhhhhkhhkrrhhhhhhhrrhhhhkhhbrrhhhk >
<!-- ** The Capability Element. Fr o ——>
<I__ KA KA AR KA AR KA A AR A AR AR A A Ak hkhkhkhkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkkkkkkkkkkkk —_>

<element name="Capability">
<annotation>
<documentation>
A Capability lists available request types, how exceptions may be
reported, and whether any extended capabilities are defined.
It also includes an optional list of map layers available from this
server.
</documentation>
</annotation>
<complexType>
ceguence
<element ref="wms:Request"/>
<element ref="wms:Exception"/>
<element ref="wms: ExtendedCapabilities"” minOccurs="0"
maxOccurs="unbounded" />
<element ref="wms:Layer" minOccurs="0"/>
</sequence>
/complexType>
</dlement>

<I__ KA KA KA KA KA KA KA AR KA KA KKKk h Kk kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk koo kikk —_—>
<!H4- ** The Request Element. x>
<I__ FhkrhkhkhkkhkhkhkrhkhhhhhkhrrhkhhhhhhrhhkhhhkhhdrhhhhhhhrrhhhhhhhkrrhhhhkdFhkrxrrhhhkd >

<ellement name="Request">
annotation>
<documentation>
Available WMS Operations are listed in a Request element.
</documentation>
/annotation>
complexType>
<sequence>
<element ref="wms:GetCapabilities"/>
<element ref="wms:GetMap"/>
<element ref="wms:GetFeatureInfo" minOcturs="0"/>
<element ref="wms: ExtendedOperatiog®/minOccurs="0" maxOccurs="unbounded"/>
</sequence>
/complexType>
</glement>

<ellement name="GetCapabilities"\type="wms:OperationType"/>

<ellement name="GetMap" type=Mwms:OperationType"/>

<ellement name="GetFeatureInfQ'l type="wnms:OperationType"/>

<ellement name=" ExtendedOperation" type="wms:OperationType" abstract="true"/>

<cdmplexType name="OpérationType">

annotation>

<documentatiomy
For each operation offered by the server, list the available output
formatseand the online resource.

</documentation>

/annotabien>

sequence>

<edenent ref="wms:Format" minOccurs="1" maxOccurs="unbounded"/>

£element ref="wms:DCPType" minOccurs="1" maxOccurs="unbounded"/>

Q(‘IHQ!’\/"Q

</complexType>

<element name="DCPType">
<annotation>
<documentation>
Available Distributed Computing Platforms (DCPs) are listed here.
At present, only HTTP is defined.
</documentation>
</annotation>
<complexType>
<sequence>
<element ref="wms:HTTP"/>
</sequence>
</complexType>
</element>
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<element name="HTTP">
<annotation>
<documentation>
Available HTTP request methods.
</documentation>
</annotation>
<complexType>
<sequence>
<element ref="wms:Get"/>
<element ref="wms:Post" minOccurs="0"/>
</choice>

At least "Get" shall be supported.

</comple
</element>

<element

xType>

ame="Get"

<annotatf
<docur]
The
</docy
</annotq
<compley
<sequd
<elq
</seqy
</complg
</element

<element n
<annotadf
<docur]

The
</docy
</annotd
<compley
<sequd
<elq
</seqy
</complg
</element

* * Kk K A

T

* Kk kA

<l--
<l-=
<l-=

* *

<element n
<annotatf
<docur]

An H

Supy
</docy
</annotg
<compley
<sequs§
<elq

</seq
</complg
</element

<l —— kX k*xA

ion>

entation>

URL prefix for the HTTP "Get" request method.
entation>

tion>

Type>

nce>

ent ref="wms:0nlineResource"/>

ence>

xType>

ame="Post">

ion>

entation>

URL prefix for the HTTP "Post" request method.
entation>

tion>

Type>

nce>

ent ref="wms:0nlineResource"/>
ence>

xType>

Kk kA xrhhkhhhhkhkrrrhhhhhhrrrhhhhhhrrrhhhgrhhrrrhhhhhrrrrhhhhhrrrrhhdhdh >
-—>

-—>

he Exception Element. *x

R R R R R R R R R R R R R R R R R R I

ame="Exception">

ion>
entation>
xception element indicates which error-reporting formats are
orted.

entation>

tion>

Type>

nce>

ent ref="wnsS;Format" minOccurs="1" maxOccurs="unbounded"/>
ence>

xType>

R R Rt R R R R R R R R R R R R S R R R R I I I

>

* *

<t-= H

* Kk

<l e Kkk kK

tended F:p:hi?ifia

FhhkAxrhhhhkhkhrrrhhhhhhrrrhhhhhhrrrhhhhhbrrrhhhhhbrrrhhhhhrrrrhhdhdh >

<element name="_ExtendedCapabilities" abstract="true">
<annotation>
<documentation>
Individual service providers may use this element to report extended
capabilities.
</documentation>
</annotation>
</element>
R R R R R R R R R R R R R R R R R R S S R R R R I I S 3 S —_>
—-=>
-=>

S
<l-=
<l--

* * * %

The Layer Element.

KA KA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR AR AR A AR AR AR AR KK

56 © I1SO 2005 — All rights reserved


https://standardsiso.com/api/?name=7f4fe6f2fadd06686aaef91bc41a6af1

ISO 19128:2005(E)

<element name="Layer">
<annotation>
<documentation>
Nested list of zero or more map Layers offered by this server.
</documentation>
</annotation>
<complexType>
<sequence>
<element ref="wms:Name" minOccurs="0"/>
<element ref="wms:Title"/>
<element ref="wms:Abstract" minOccurs="0"/>
<element ref="wms:KeywordList" minOccurs="0"/>
<element ref="wms:CRS" minOccurs="0" maxOccurs="unbounded" />
<element ref="wms:EX GeographicBoundingBox" minOccurs="0"/>
element ref="wms:BoundingRox" minOccurs="0" maxOccurs="unbounded"

<element ref="wms:Dimension" minOccurs="0" maxOccurs="unbounded" />
<element ref="wms:Attribution" minOccurs="0"/>
<element ref="wms:AuthorityURL" minOccurs="0" maxOccurs="unbounded"/>
<element ref="wms:Identifier" minOccurs="0" maxOccurs="unbounded"/>
<element ref="wms:MetadataURL" minOccurs="0" maxOccurs="unbounded"/>
<element ref="wms:DataURL" minOccurs="0" maxOccurs="unbounded" />
<element ref="wms:FeatureListURL" minOccurs="0" maxOccurs="unboundedy.>
<element ref="wms:Style" minOccurs="0" maxOccurs="unbounded" />
<element ref="wms:MinScaleDenominator" minOccurs="0"/>
<element ref="wms:MaxScaleDenominator" minOccurs="0"/>
<element ref="wms:Layer" minOccurs="0" maxOccurs="unbounded" />

</sequence>

<attribute name="queryable" type="boolean" default="0"/>

<attribute name="cascaded" type="nonNegativeInteger"/>

<attribute name="opaque" type="boolean" default="0"/>

<attribute name="noSubsets" type="boolean" default="Q"/&

<attribute name="fixedWidth" type="nonNegativelntegenlV>

<attribute name="fixedHeight" type="nonNegativeIntéger"/>

/complexType>

</glement>

<ellement name="CRS" type="string">
annotation>
<documentation>
Identifier for a single Coordinate Reference System (CRS).
</documentation>
/annotation>
</glement>

<ellement name="EX GeographicBouhdihgBox">

annotation>

<documentation>
The EX GeographicBoundingBox attributes indicate the limits of the enclosing
rectangle in longfitude and latitude decimal degrees.

</documentation>

/annotation>

complexType>

<sequence>
<element. name="westBoundLongitude" type="wms:longitudeType" />
<element( name="eastBoundLongitude" type="wms:longitudeType" />
<elemewt name="southBoundLatitude" type="wms:latitudeType" />
<elewent name="northBoundLatitude" type="wms:latitudeType" />

</Aeduence>

/€ComplexType>

</dlement

<element name="BoundingBox">
<annotation>
<documentation>
The BoundingBox attributes indicate the limits of the bounding box
in units of the specified coordinate reference system.
</documentation>
</annotation>
<complexType>
<attribute name="CRS" type="string" use="required"/>
<attribute name="minx" type="double" use="required"/>
<attribute name="miny" type="double" use="required"/>
<attribute name="maxx" type="double" use="required"/>
<attribute name="maxy" type="double" use="required"/>
<attribute name="resx" type="double"/>
<attribute name="resy" type="double"/>
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</complexType>
</element>

<element name="Dimension">
<annotation>
<documentation>
The Dimension element declares the existence of a dimension and indicates what
values along a dimension are wvalid.
</documentation>
</annotation>
<complexType>
<simpleContent>
<extension base="string">
<attribute name="name" type="string" use="required"/>
<attribute name="units" type="string" use="required"
<gdttribute name="unitSymbol" type="string"/>
<gttribute name="default" type="string"/>
<gttribute name="multipleValues" type="boolean" />
<gttribute name="nearestValue" type="boolean" />
<gttribute name="current" type="boolean" />
</extension>
</simgleContent>
</complgxType>
</element

<element name="Attribution">
<annotatjion>
<docunfentation>
Attyibution indicates the provider of a Layer or collection of-IKayers.
The |provider's URL, descriptive title string, and/or logo image’ URL
may |pe supplied. Client applications may choose to display ‘©ne or
morg of these items. A format element indicates the MIMEype of
the |[logo image located at LogoURL. The logo image's width and height
assilst client applications in laying out space to display the logo.
</docymentation>
</annotgtion>
<complexyType>
<sequgnce>
<elgment ref="wms:Title" minOccurs="0"/>
<elgment ref="wms:OnlineResource" minOccuns<”0"/>
<elgment ref="wms:LogoURL" minOccurs="0"/>
</seqyence>
</complgxType>
</element

<element rjlame="LogoURL">
<complexyType>
<sequgnce>
<eldment ref="wms:Format{"/%
<elgment ref="wms:0nlifieR€source"/>
</seqyence>
<attrifpute name="width"type="positiveInteger"/>
<attribute name="height" type="positiveInteger"/>
</complgxType>
</element

<element name="MetadataURL">
<annotationx
<docunmentation>
A M ia} Server mav 1ise cro or more MetadatallRT, olement to offer
detailed, standardized metadata about the data underneath a
particular layer. The type attribute indicates the standard to which
the metadata complies. The format element indicates how the metadata is structured.
</documentation>
</annotation>
<complexType>
<sequence>
<element ref="wms:Format"/>
<element ref="wms:0OnlineResource"/>
</sequence>
<attribute name="type" type="NMTOKEN" use="required" />
</complexType>
</element>

<element name="AuthorityURL">
<annotation>
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<documentation>
A Map Server may use zero or more Identifier elements to list ID
numbers or labels defined by a particular Authority. For example,
the Global Change Master Directory (gcmd.gsfc.nasa.gov) defines a
DIF ID label for every dataset. The authority name and explanatory
URL are defined in a separate AuthorityURL element, which may be
defined once and inherited by subsidiary layers. Identifiers
themselves are not inherited.
</documentation>
</annotation>
<complexType>
<sequence>
<element ref="wms:0OnlineResource"/>
</sequence>
attribute name="name" type="NMTOKEN" unse="required"

/complexType>
</glement>

<ellement name="Identifier">
complexType>
<simpleContent>
<extension base="string">
<attribute name="authority" type="string" use="required"/>
</extension>
</simpleContent>
/complexType>
</dlement>

<ellement name="DataURL">
annotation>
<documentation>
A Map Server may use DataURL offer a link to the underlying data represented
by a particular layer.
</documentation>
/annotation>
complexType>
<sequence>
<element ref="wms:Format"/>
<element ref="wms:0OnlineResource"/>
</sequence>
/complexType>
</glement>

<ellement name="FeatureListURL">
annotation>
<documentation>
A Map Server may use,FeatureListURL to point to a list of the
features representediin a Layer.
</documentation>
/annotation>
complexType>
<sequence>
<element refz#"wms:Format"/>
<element. Fef="wms:0OnlineResource"/>
</sequepced
/complexType>
</dlement>

<ellefient name="Style">

antfotation

<documentation>
A Style element lists the name by which a style is requested and a
human-readable title for pick lists, optionally (and ideally)
provides a human-readable description, and optionally gives a style
URL.
</documentation>
</annotation>
<complexType>
<sequence>
<element ref="wms:Name" />
<element ref="wms:Title"/>
<element ref="wms:Abstract" minOccurs="0"/>
<element ref="wms:LegendURL" minOccurs="0" maxOccurs="unbounded" />
<element ref="wms:StyleSheetURL" minOccurs="0"/>
<element ref="wms:StyleURL" minOccurs="0"/>
</sequence>
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</comple
</element>

<element n
<annotat

xType>

ame="LegendURL">
ion>

<documentation>

A Ma
imag

p Server may use zero or more LegendURL elements to provide an
e(s) of a legend relevant to each Style of a Layer. The Format

element indicates the MIME type of the legend. Width and height

attr
spac
</docu
</annota
<complex

ibutes may be provided to assist client applications in laying out
e to display the legend.

mentation>

tion>

Type>

nce

<seque,
<elsg

<elsg
</seqy
<attril
<attril
</complg

</element

<element n
<annotatf
<docur]
Styll
</docy
</annotd
<compley
<sequs§
<elq

<elsg
</seqy
</complg
</element

<element 1|
<annotatf
<docu

A M4

datg

are

agail

Casd

to 4
</docy
</annotq
<complex
<sequs§
<elsg

<elsg
</seqy
</complg
</element

<element n
<annotat
<docur]

ment ref="wms:Format"/>

ment ref="wms:0OnlineResource"/>

ence>

[bute name="width" type="positiveInteger"/>
[bute name="height" type="positivelInteger"/>
xType>

ame="StyleSheetURL">

ion>

entation>

eSheeetURL provides symbology information for each Style of a Layer.
entation>

tion>

Type>

nce>

ent ref="wms:Format"/>

ment ref="wms:0OnlineResource"/>
ence>

xType>

ame="StyleURL">

ion>

entation>

[0 Server may use StyleURL to offer mdre information about the
or symbology underlying a particullar Style. While the semantics

not well-defined, as long as th¢ xesults of an HTTP GET request

nst the StyleURL are properly MIME-typed, Viewer Clients and
ading Map Servers can make u%e ©0f this. A possible use could be
llow a Map Server to provide~legend information.

mentation>

tion>

Type>

nce>

ment ref="wms:Format™ />

ment ref="wns:@nlineResource"/>

ence>

xType>

ame="MInScaleDenominator"
ion%
efitation>

type="double">

Mini

1t cale denominator for which it 3

disp
</docu
</annota
</element>
<element n
<annotat

:pprnpri ate to
lay this layer.

mentation>

tion>

ame="MaxScaleDenominator"
ion>

type="double">

<documentation>

Maxi

disp
</docu
</annota
</element>
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mum scale denominator for
lay this layer.
mentation>

tion>

which it is appropriate to
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<!
<!
<!

<s

</

<s

</

</scHema>

E.2

This

exception codes and their meanings.

The

Service exception XML shall be valid according to this serviceexception schema. In an HTTP

the

<SeryiceException> elements within the <ServiceExceptionReport> element. The messages can
eithef as chunks of plain text or, if included in a character data (CDATA) section, as XML-like te
anglg brackets ("<" and ">"), as shown in the examplg service exception Report in H.2.

The

servige request caused the exception to be.generated. The locator is intended to be interprete
rathef than by client software, and as suchhas no predefined syntax.

<?xm]] version="1.0" encoding="PIE=8"7?>
<xsdischema

ISO 19128:2005(E)

—— Kk kkkkkkkkkkkkhhhkhkhkhkrhhhhhkhhkhrhhhhhkhhhrhhhhhkhhdrhhhhhkhhrrrhhhkkhrrrr >
-— ** Type Definitions. Fr o ——>
—— Kk kkkhkkkhkhk Ak Ak hhhhhkhhkdhhhhhhhhkhrhhhhhhhdrhhhhhhhdrhhhhhhhdrhhhhhhdrrxrr >

impleType name="longitudeType">

<restriction base="double">

<minInclusive value="-180" />
<maxInclusive value="180" />

</restriction>

simpleType>

impleType name="latitudeType">

<restriction base="double">

<minInclusive value="-90" />
maxTnclusive value="90"

/restriction>
dimpleType>

Service Exception schema

annex contains the XML schema for service exception reports and) also summarizes
gchema may also be found on-line at <http://schemas.opengisfiet/wms/1.3.0/>.

MIME type of the returned XML shall be "text/xml". Individual error messages

llocator" attribute defined below is an optiGnal string that a server may use to indicate whg

largetNamespace="http://www.opengis.net/ogc"
yYmlns:ogc="http://wwwl opéngis.net/ogc"
HYulns:xsd="http://wiwyW3.0rg/2001/XMLSchema"
dlementFormDefault=%Jualified">

xsd:element gramg="ServiceExceptionReport">
<xsd:complexType>
<xsdwsequence>
<xSd:element name="ServiceException”
type="ogc:ServiceExceptionType"
minOccurs="0" maxOccurs="unbounded"/>
</xsd:sequence>

the defined

environment,

appear as
be formatted
Xt containing

t part(s) of a
i by humans

diattribute name="version" type="ysd:string" fixed="1 3 Qv

</xsd:complexType>
</xsd:element>

<xsd:complexType name="ServiceExceptionType">
<xsd:simpleContent>
<xsd:extension base="xsd:string">
<xsd:attribute name="code" type="xsd:string"/>
<xsd:attribute name="locator" type="xsd:string"/>
</xsd:extension>
</xsd:simpleContent>
</xsd:complexType>

</xsd:schema>
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