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More generally, these Best Practices are the result of discussions within the OGC Meteorology and Oceanography Domain Working Group and the OGC Technical Committee.

1. Introduction
The meteorological and oceanographic communities have been exchanging information internationally for at least 150 years and very well understand the importance of geospatial interoperability standards encompassing standardized data formats, interfaces and processes; shared conceptual models; and stable, sustainable, maintenance processes and institutions.

Because of the demanding nature of meteorological and oceanographic data processing, the communities have evolved domain specific solutions. As computers have become more powerful, it has become feasible to use general geospatial software for day-to-day operational purposes, and interoperability problems have arisen. There is also an increasing need to combine meteorological and oceanographic with other forms of geospatial data from other domains, in ways convenient for those domains. 

This document describes and justifies a set of Best Practices for implementing Web Map Service (WMS) servers and clients to meet the interoperability requirements of the meteorological and oceanographic communities and to promote the economies of using Commercial Off-The-Shelf geospatial software.
1.1 Time

Meteorological and oceanographic data may be associated with zero, one or two temporal axes. 
1.1.1 For example, a topographic base layer may have no associated time axis. 
1.1.2 A satellite imagery layer may have one time axis with images available at one or more valid times.

A numerical weather forecast calculation, a series of alerts and data associated with trajectories of moving objects may have two time axes that present complex dimensional dependencies.
1.1.3 For a certain forecast calculation, assume three separate calculations for air temperature, each containing 48 forecasts at successive 1 hour intervals. The available combinations of valid time and calculation nominal start time will be as shown in the table below. Columns sharing an “*” across rows indicate forecasts from different calculations that share the same valid time. These might be represented in a WMS as 48 separate layers or as a single layer with two time dimensions. The former approach will result in a larger, more complex capabilities document; the latter approach will permit the combinations to be expressed more compactly as a single layer.
	
	Valid Time of Forecasts

	
	2009-11-26
	2009-11-27
	2009-11-28

	Nominal Start Time
	00-12
	12-00
	00-12
	12-00
	00-12
	12-00

	2009-11-26T00:00
	*
	*
	*
	*
	
	

	2009-11-26T12:00
	
	*
	*
	*
	*
	

	2009-11-27T00:00
	
	
	*
	*
	*
	*


Table 1: Example of Two Dimensional Time Axes for Numerical Model Forecast Data

1.1.4 Data associated with alerts or warnings often have multiple time axes. The Common Alerting Protocol (CAP), for example, provides for warnings that may have four time attributes:

· Sent time: the date and time of the origination of the warning.

· Effective time: the effective time of the information of the warning.

· Onset time: the expected time of the beginning of the event in the warning.

· Expiration time: The expiry time of the information of the warning

In several CAP implementations for meteorological warnings, “sent time” is equal to “effective time”. The “validity duration” of the message is the period between “onset time” and “expiration time”. If CAP files with meteorological warnings are produced periodically (e.g. every 5 minutes), then a warning may exist in more than one CAP file. The “sent time” can be used to distinguish them using a Dimension specification in the map layers.

1.1.5 A trajectory is the path that a moving object follows through space as a function of time. In meteorology, trajectories are often observed or computed periodically. A data provider may then have a set of trajectories with different starting times. The trajectory data and map layers are distinguished by their “start times”.

1.2 Elevation

Meteorological and oceanographic data may also be associated with no defined elevation, single defined elevation, multiple elevations on a well-defined axis and elevation derived from computed surfaces.  Multiple elevations along a continuous, monotonic axis might be represented in a WMS as multiple separate layers or as a single layer with a single elevation dimension.

This document describes a set of best practices for implementing these time and elevation dependencies in WMS servers and clients.
2. Scope

This application profile document describes best practices for WMS layers and dimensions for time-dependent and elevation-dependent meteorological and oceanographic data.  It describes how WMS layers and dimensions for time and elevation should be used to manage meteorological and oceanographic metadata in WMS Capabilities Documents.  This document establishes Best Practices for available values on time and elevation dimension axes in the context of:

· Server (Capabilities Document) and client (GetMap request) rules, 
· Cases for zero, one or two overlapping time axes, and 
· Cases for the elevation axis with no defined elevation, single defined elevation, continuous monotonic elevation and elevation derived from computed surfaces.

This OGC document specifies a constrained, consistent interpretation of the WMS 1.3 standard that is applicable to government, academic and commercial providers of meteorological and oceanographic Web map products.
These Best Practices currently do not encompass the specification of climatological periods, ranges, processing or special calendars, but it is envisaged that they will be extended to cover these topics. 

This Best Practice assumes that WMS supports only named Layers and Styles, and does not include a mechanism for user-defined symbolization of feature data.

It is envisaged that these Best Practices could be considered for future versions of WMS and other OGC standards.

3. References

The following normative documents contain provisions that, through reference in this text, constitute provisions of this document. For dated references, subsequent amendments to, or revisions of, any of these publications do not apply. For undated references, the latest edition of the normative document referred to applies.
OpenGIS® Web Map Server Implementation Specification Version 1.3.0. 2006-03-15. http://portal.opengeospatial.org/files/?artifact_id=14416 

ISO 8601:2004, Data elements and interchange formats — Information interchange — Representation of dates and times 
CAP Common Alerting Protocol Version 1.2, OASIS Standard, 2010-07-01. http://docs.oasis-open.org/emergency/cap/v1.2/CAP-v1.2-os.html 

4. Terms and Definitions

This document uses the terms defined in Sub-clause 5.3 of [OGC 06-121r8], which is based on the ISO/IEC Directives, Part 2, Rules for the structure and drafting of International Standards. In particular, the word “shall” (not “must”) is the verb form used to indicate a requirement to be strictly followed to conform to this Best Practice.

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

4.1

client

software component that can invoke an operation from a server

4.2

geographic information

information concerning phenomena implicitly or explicitly associated with a location relative to the Earth [ISO 19101]

4.3

interface

named set of operations that characterize the behaviour of an entity [ISO 19119]

4.4

layer

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

4.5

map

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

4.6

operation

specification of a transformation or query that an object may be called to execute [ISO 19119]

4.7

portrayal

presentation of information to humans [ISO 19117]

4.8

request

invocation of an operation by a client

4.9

response

result of an operation returned from a server to a client

4.10

server

a particular instance of a service
4.11

service

distinct part of the functionality that is provided by an entity through interfaces [ISO 14252]

5. Abbreviated terms

CAP 

Common Alerting Protocol
CRS 

Coordinate Reference System
GIS 

Geographic Information System
GRIB 

GRidded Binary data format
IEC 

International Electrotechnical Commission

ISO 

International Standards Organisation
OGC 

Open GIS Consortium
Met Ocean 
Meteorology and Oceanography
URL 

Uniform Resource Locator

WMS 

Web Map Service
XML 

eXtensible Markup Language
6. Conventions

This sections provides details and examples for any conventions used in the document. Examples of conventions are symbols, abbreviations, use of XML schema, or special notes regarding how to read the document.

Any keywords from the WMS Standard are depicted in UPPER CASE, even if lower case is allowed by the Standard.
Any keywords specified by this Best Practice are depicted in lower case, non-italic. 
Any example values for keywords from the WMS Standard or this Best Practice are depicted in lower case italic.
7. Requirements for WMS Meteorology and Oceanography services
This section highlights best practices for use of time in WMS.  Generally, WMS 1.3 defines two dimensions, TIME and ELEVATION, and offers a generic way to add further dimensions.  
The TIME dimension is defined as <Dimension name="TIME">.  A corresponding GetMap request includes TIME=t.
The ELEVATION dimension is defined as  <Dimension name="ELEVATION">.  A corresponding GetMap request includes ELEVATION=z.
Provider-defined "sample dimensions" are defined as <Dimension name="something">. A corresponding GetMap request includes DIM_something=value.
7.1 WMS Layer – General Handling of Time

In all cases, the dimension TIME shall be used in accordance with the following guidelines:

· The dimension 
TIME shall be used to specify valid time (e.g., of an observation or forecast).
· The dimension TIME shall be used to aggregate data sharing a common time axis as a single Layer with zero or more TIME axes. This will avoid multiple independent but time related layers, possibly with time encoded in the Layer Name.
· The date/time format shall follow the following format to appropriate precision: ccyy-mm-ddThh:mm:ss.sssZ.
· Multiple times may be expressed either as a list or as a start/end/interval in accordance with WMS 1.3, Table C.2.
· 

· The units shall be ISO8601:2000 and specified as an attribute in the layer as units="ISO8601.” This includes the time zone

Climatological intervals and temporal references will be the subject of future work and may not use strict ISO 8601. Multiple times may be expressed either as a list or as a start/end/interval, as shown in WMS 1.3 Table C.2.

· 
· 
· 
7.1.1 WMS Layer – No defined Time
Valid time is not relevant to some data such as topographic layers or climatological normals
.  In such cases, the dimension TIME shall be used in accordance with the following guidelines 
· The Layer shall not declare a TIME value.
· The layer shall avoid inheritance of TIME from parent layers.
· TIME included in a GetMap request shall be ignored.


· 
· 
· 
· 
· 
· 

7.1.2 WMS Layer – Single Time axis
For data with one or more available times along a single time axis, the dimension TIME shall be used in accordance with the following guidelines:

· The TIME dimension shall specify time values {Ti} either as a list (T0, T1,... TN) and/or range (T0/T1/ΔT) in accordance with WMS 1.3, Table C.2.

· The attribute “current” shall be used, and, if the data are continually updated, shall be set to true.
· The attribute “default” shall be used and set to the valid time that will be used if the GetMap request does not specify a time.

· The “nearestValue” attribute shall be used and set to true, advertising that the nearest available time to that specified in the GetMap request will be used.
· Use of the “multipleValues” attribute is optional.  Where the data provider supports animations or mash-ups of multiple layers, the attribute must 
be used and set to true.

· Specification of TIME in GetMap requests is recommended.
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Figure 
1: Decision tree to analyze Time in GetMap request.

7.1.3 WMS Layer – Double Time Axes

2. 

For data with one or more available times one two time axes, the dimension TIME shall be used in accordance with the following guidelines:
The TIME dimension shall be used to specify valid 
times.

The dimension name “reference_time” shall be used to specify forecast analysis or initialization times, and, when not so used, may be used for data for which reference time is an appropriate concept, provided the meaning is specified in the Layer abstract.

The server may define additional time axes for non-forecast-model data.  The naming convention <something>_TIME shall be used.  For example, “sent_time” may reference time of warnings and “start_time” may reference time for trajectories.  Providing a change request to update this best practices document may be appropriate in such cases.
GetMap requests should specify TIME, reference_time and <something>_time.

[image: image2]
Figure 
3: Decision tree for XXX_Time in GetMap request.
7.2 Vertical Axes in WMS
7.2.1 General Handling of Elevation
In all cases, the dimension ELEVATION shall be used in accordance with the following guidelines:
· Each Layer may have exactly one ELEVATION axis <Dimension name="elevation">.

· ELEVATION axis must have a well-defined vertical coordinate reference system (CRS). The name of the CRS must be assigned to the mandatory attribute “units”. It can be either a label or a URL (see Clause 6.7.5).
· Elevations shall be expressed in units of this CRS. If there exists a symbol for these units, then the string representation of this symbol should be given in the attribute “unitSymbol”.
· If an ELEVATION axis is present, then it must 
have at least one value. The ELEVATION values should be either monotonic or enumerable
.
· A single elevation may be either expressed as a name (e.g. mean sea level), or a number (integer or floating point) or an interval
.
· Multiple elevations may be defined either as a list of single elevations or as a min/max/interval, as shown in WMS 1.3 Table C.2.
Each map should be expressed as a single layer with 0 or 1 elevation axis. Neither the existence of an elevation axis nor its value should be encoded in the name of the layer. Instead, those layers should be aggregated under a single layer with multiple elevations.
7.2.2 WMS Layer – No defined Elevation
Elevation is not relevant to broad number of layers such as topographic layers.  In such cases, the dimension ELEVATION shall be used in accordance with the following guidelines 

· The Layer shall not declare a ELEVATION dimension.

· The layer shall avoid inheritance of ELEVATION from parent layers.

· If a GetMap request includes an ELEVATION parameter, then this parameter shall be ignored.
7.2.3 WMS Layer – One single Elevation
In cases where a layer belongs to exactly one elevation, e.g. the temperature on mean sea level, the dimension ELEVATION shall be used in accordance with the following guidelines 

· The ELEVATION dimension must 
define one elevation value Z.

· The attributes “nearestValue” and “default” must 
be set as follows: nearestValue=false, default=Z
· If a GetMap request includes an ELEVATION parameter, then this parameter may 
be ignored.
7.2.4 WMS Layer – Multiple Elevations
For data with one or more available elevations along the elevation axis, the dimension ELEVATION shall be used in accordance with the following guidelines:

· The ELEVATION axis must be continuous and monotonic. Those properties must be fulfilled by the vertical coordinate reference system (CRS), e.g.:
· CRS:88 = North American Vertical Datum 1988. unitSymbol=m (see B.5)

· ? = Geopotential Height. ID & ISO 19111 definition t.b.d. unitSymbol=m.

· ? = Pressure Level. ID & definition t.b.d. unitSymbol=hPa

· ? = Flight Level. ID & definition t.b.d. unitSymbol=FL.
· The ELEVATION dimension shall specify elevation values {Zi} either as a list (Z0, Z1,... ZN) and/or range (Z0/Z1/ΔZ) in accordance with WMS 1.3, Table C.2. Some models produce outputs on surfaces with a nonzero vertical thickness (e.g., 1000-900 hPa). Need to be able to express that.
· The attribute “current” shall be used, and, if the data are continually updated, shall be set to true.

· The attribute “default” shall be used and set to the elevation that will be sent if the GetMap request does not specify an elevation.

· The “nearestValue” attribute shall be used and set to false, advertising that an exception will be submitted if the elevation that is specified in the GetMap will not exist.

· The “multipleValues” attribute shall be used and set to false, because each map usually represents a single elevation.

· Specification of ELEVATION in GetMap requests is recommended.

7.2.5 WMS Layer – Fixed Surfaces

· Canonical Use Case: Aviation weather products

· Example: Wind speeds computed for a tropopause, mean sea level, isotherms, base and top of contrail layer, surfaces of constant potential vorticity (PVU), jet level.
· See http://external.opengis.org/twiki_public/MetOceanDWG/MetOceanWMSBP20120206 

· Use <DIMENSION name="elevation">  to enumerate

· verticalCRSid = "computed_surface"

· units = "" (null string)
· unitSymbol = """ (null string)

· Element contains comma-separated list of available surfaces, e.g.:

· <Dimension name="elevation" verticalCRSid="computed_surface" units="" unitSymbol="">Tropopause, Mean Sea Level, 0.7PVU, Jet_level, Isotherm_T0, 2nd_Isotherm_T0</Dimension>

· Attributes: nearestValue=false, multipleValues=false, default=name
· Client: ELEVATION=name in GetMap request is used to choose desired surface

The following issues on vertical CRS need to be resolved:
· Community-specific vocabulary(ies) for surface names

· Code table 4.5 of the GRIB 2 edition defines a list of fixed surface types and units
· URL: http://rda.ucar.edu/docs/formats/grib2/grib2doc/code4.5.html

· How to handle same quantity available both on computed surfaces and at normal elevation levels

· Possibly ambiguous or conflicting GetMap requests

· ISO 19111 definitions of common vertical CRSs (pressure, geopotential height, etc)
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Annex of notes, reminders, etc. To be deleted when complete.
Get reviews from Adrian Custer, Joan Maso, WMS telcos, Jeremy Tandy and co.

DECISION: Intercept WMS 1.3. Make new one for WMS2.0. 

Triage features into: stay same, need to change, don’t know

Pick up details and examples from MoD Profile

Legend: problematic

DECISION: MUST support PNG for transparency as a minimum. SVG nice. Same as WMS 1.3. then add to abbreviations:
PNG 

Portable Network Graphics

SVG 

Scalable Vector Graphics

DIMENSIONS

Names and title

Keyword list

Styles?

Queryable layers LATER?

Bounding box

CRS

Scale

Data URL ?

Null/negative responses.

Table 1 UNCHANGED

 Table 2 UNCHANGED

Table 3 — The parameters of a GetCapabilities request URL 

	Request parameter
	Mandatory / Optional
	Description
	Met Ocean Profile

	VERSION=version
	O
	Request version
	M

	SERVICE=WMS
	M
	Service type
	No change

	REQUEST=GetCapabilities
	M
	Request name
	No change

	FORMAT=MIME_type
	O
	Output format of service metadata
	?

	UPDATESEQUENCE=string
	O
	Sequence number or string for cache control
	?


Table 4 — Use of UpdateSequence parameter UNCHANGED 

	Client request UpdateSequence value 
	Server metadata UpdateSequence value
	 Server response 
	Met Ocean profile

	None
	 any
	 most recent service metadata 
	No change

	Any
	 none
	 most recent service metadata 
	No change

	equal 
	equal
	 Exception: code=CurrentUpdateSequence 
	No change

	Lower
	 higher 
	most recent service metadata 
	No change

	higher 
	lower 
	Exception: code=InvalidUpdateSequence
	No change


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

	ISO 19128 layer property 
	ISO 19115 Metadata element
	 Relationship
	

	Title 
	CI_Citation.title 
	equivalent
	Check WMO core Profile

	Abstract 
	MD_DataIdentification.abstract
	 equivalent
	Check WMO core Profile

	Keyword element inKeywordList
	MD_TopicCategoryCode
	 equivalent if “vocabulary” attribute of 19128 <Keyword> element is “ISO 19115:2003”. Other vocabularies are permitted by 19128.
	Check WMO core Profile

	EX_GeographicBoundingBox 
	EX_GeographicBoundingBox 
	equivalent
	No change

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

	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: CI_ResponsibleParty. Other elements of 19128:Attribution have no equivalent in 19115.
	Check WMO core Profile

	Identifier and AuthorityURL 
	CI_Citation.identifier 
	The value of 19128:Identifier is equivalent to 19115:CI_Citation.identifier.code. 19128:AuthorityURL contains only the URL of the authority for a namespace, and is equivalent to 19115: CI_Citation.identifier.citation.citedResponsibleParty. contactInfo.onlineResource. 19115 allows a fuller description of the namespace authority.
	Check WMO core Profile

	DataURL 
	MD_metadata.dataSetURI 
	equivalent
	No change


Table 6 — Layer attributes

	Attribute 
	Allowed values 
	Meaning (0 is default value)
	Met Ocean Profile

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

	cascaded 
	0, positive integer
	 0: layer has not been retransmitted by a Cascading Map Server. n: layer has been retransmitted n times.
	No change

	Opaque
	 0, false, 1, true
	 0, false: map data represents vector features that probably do not completely fill space. 1, true: map data are mostly or completely opaque.
	No change

	noSubsets 
	0, false, 1, true
	 0, false: WMS can map a subset of the full bounding box. 1, true: WMS can only map the entire bounding box.
	No change

	fixedWidth
	 0, positive integer 
	0: WMS can produce map of arbitrary width. nonzero: value is fixed map width that cannot be changed by the WMS.
	No change

	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.
	No change


Table 7 — Inheritance of Layer properties

	Element

	Number

	Inheritance
	Met Ocean Profile

	Layer
	0+
	no
	No change

	Name
	0/1 a
	no
	No change

	Title
	1
	no
	No change

	Abstract
	0/1
	no
	No change

	KeywordList
	0/1
	no
	No change

	Style
	0+
	add
	No change

	CRS
	1+ b
	add
	No change

	EX_GeographicBoundingBox
	1 b
	replace
	No change

	BoundingBox
	1+ b
	replace
	No change

	Dimension
	0+
	replace
	No change

	Attribution
	0/1
	replace
	No change

	AuthorityURL
	0+
	add
	No change

	Identifier
	0+
	no
	No change

	MetadataURL
	0+
	no
	No change

	DataURL
	0/1
	no
	No change

	FeatureListURL
	0/1
	no
	No change

	MinScaleDenominator,
MaxScaleDenominator
	0/1
	replace
	No change

	Attributes listed in Table 6
	0/1
	replace
	No change


a See 7.2.4.6.3 regarding distinction between named and unnamed layers.

b May be 0 only if a value is inherited from an enclosing Layer element; see 7.2.4.6.6 through 7.2.4.6.8

Table 8 — The Parameters of a GetMap request

	Request parameter
	 Mandatory / Optional
	 Description
	Met Ocean Profile

	VERSION=1.3.0
	 M
	 Request version.
	No change

	REQUEST=GetMap
	 M 
	Request name.
	No change

	LAYERS=layer_list
	 M
	 Comma-separated list of one or more map layers.
	No change

	STYLES=style_list
	 M
	 Comma-separated list of one rendering style per requested layer.
	No change

	CRS=namespace:identifier 
	M 
	Coordinate reference system.
	No change

	BBOX=minx,miny,maxx,maxy
	 M 
	Bounding box corners (lower left, upper right) in CRS units.
	No change

	WIDTH=output_width 
	M 
	Width in pixels of map picture.
	No change

	HEIGHT=output_height
	 M
	 Height in pixels of map picture.
	No change

	FORMAT=output_format 
	M 
	Output format of map.
	No change

	TRANSPARENT=TRUE|FALSE
	 O
	 Background transparency of map (default=FALSE).
	??

	BGCOLOR=color_value
	 O 
	Hexadecimal red-green-blue colour value for the background color (default=0xFFFFFF).
	??

	EXCEPTIONS=exception_format 
	O 
	The format in which exceptions are to be reported by the WMS (default=XML).
	No change

	TIME=time 
	O
	 Time value of layer desired.
	??

	ELEVATION=elevation 
	O 
	Elevation of layer desired.
	??

	Other sample dimension(s)
	 O 
	Value of other dimensions as appropriate.
	?? Add more detail e.g. 
2nd time
probability threshold


Table 9 — The Parameters of a GetFeatureInfo Request

	Request parameter 
	Mandatory / Optional 
	Description
	Met Ocean Profile

	VERSION=1.3.0 
	M
	Request version.
	No change

	REQUEST=GetFeatureInfo
	M
	Request name.
	No change

	map request part 
	M
	Partial copy of the Map request parameters that generated the map for which information is desired.
	No change

	QUERY_LAYERS=layer_list
	M
	 Comma-separated list of one or more layers to be queried.
	No change

	INFO_FORMAT=output_format 
	M
	Return format of feature information (MIME type).
	?? XML+Schema?

	FEATURE_COUNT=number 
	O
	Number of features about which to return information (default=1).
	No change

	I=pixel_column 
	M
	i coordinate in pixels of feature in Map CS.
	No change

	J=pixel_row 
	M
	 j coordinate in pixels of feature in Map CS.
	No change

	EXCEPTIONS=exception_format
	O
	The format in which exceptions are to be reported by the WMS (default= XML).
	??


B.2 Map CS (CRS:1)

Table B.1 — Definition of map coordinate system

	Element name 
	Entry 
	Comment
	Met Ocean Profile

	Coordinate system identifier 
	CRS:1 
	See 6.7.2
	

	Coordinate system type
	 Cartesian
	
	

	Datum identifier 
	computer display
	
	

	Datum type 
	engineering
	
	

	Coordinate system dimension
	 2
	
	

	Coordinate system axis name
	 i
	
	

	Coordinate system axis direction 
	east 
	Some maps, especially over the poles, may not have a well-defined linear axis direction.
	

	Coordinate system axis unit identifier 
	pixel
	
	

	Coordinate 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.
	
	


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
	Met Ocean Profile

	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 meridian identifier 
	Greenwich
	
	

	Prime meridian Greenwich longitude 
	0 degree
	
	

	Ellipsoid identifier
	 WGS 84
	
	

	Ellipsoid semi-major axis 
	6378137.0 m
	
	?? Cross check

	Ellipsoid shape 
	true
	
	

	Ellipsoid inverse flattening 
	298.257223563
	
	??Cross check

	Coordinate system 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 CRS.
	

	Coordinate system axis direction 
	east
	
	

	Coordinate system axis unit identifier 
	degree
	
	

	Coordinate axis minimum value
	 −180 degrees
	
	

	Coordinate axis 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 value 
	90 degrees
	
	


NOTE CRS:84 is permitted to be used at large scales (>10m/pixel) for describing or requesting map layers in any lon/lat

CRS that is equivalent to within ~1m.
Add something like B.6

Table C.1 — Contents of a dimension element

	Field
	 Mandatory / Optional 
	Meaning
	Met Ocean Profile

	name 
	M 
	Attribute stating name of dimensional axis.
	No change

	Units
	M 
	Attribute indicating units of dimensional axis.
	No change

	unitSymbol 
	O
	 Attribute specifying symbol.
	

	Default
	O 
	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.
	M?

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

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

	current 
	O
	 Boolean attribute valid only for temporal extents (i.e. if attribute name="time"). This attribute, if it either 1 or “true”, indicates (a) that temporal data are normally kept current and (b) that the request parameter TIME may include the keyword “current” instead of an ending value (see C.4.1). Default = 0.
	M?

	Extent
	M 
	Text content indicating available value(s) for dimension.
	No change


� WMO Defines normals as “period averages computed for a uniform and relatively long period comprising at least three consecutive 10 year periods.





�Do we have any of this?


�Is this really true? I think Styles, whether named or via SLD, are orthogonal to the Time and Elevation discussion. If not, we need to identify exactly where there is mixing and perhaps eliminate it.


�What should we say about defaults and  nearestValue?


�Not sure what to do with this.


�MUST – I don’t see how animations will work if multipleValue are not set


�This caused most feedback at OGCTC and EGOWS. This can be very dangerous because there is no feedback to the client which time has been sent!


�Is this valid if we want one layer at a time?


�This graphic may benefit from clean up.  It is confusing as to what relates to server behavior and what relates to client requests.


�There were many comments that the HTTP response header would be hard to implement in clients.


�Do we need the use cases here?


�I assume that  this should be ‘validity’ time, in the meteorological sense, as opposed to a correct, ISO8601, time.


�This graphic may benefit from clean up.  It is confusing as to what is mandatory and not for the server and for the client. 


�MUST?


�Real numbers are uncountable


�How to specify an interval syntactically.


Probably a �MUST since 7.2.3 is already a SHALL directive


�Probably a �MUST since 7.2.3 is already a SHALL directive


�MAY would be appropriate because the behavior is truly optional


�mBar are only numerically equal to hPa on Earth. Meteorologists use hPa.
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