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i. [bookmark: _Ref490842103]Abstract
This document defines an extension to WCS2.1, namely the extraction of data along a corridor defined by a path and corridor extent consisting of an information model and an XML encoding for the following two operations: 
1. GetCapabilities - a WCS function that describes the services and operations via a GetCapabilities document. 
2. GetCorridor --  a WCS function that supports this operation to extract data from a multidimensional cube along a path, or corridor.
Metadata and vocabularies are defined that provide interoperability of these operations and documents using common semantics. The information model proposed supports MetOcean specific concepts and its user community, but these constructs may be useful and applicable to other communities. 
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[bookmark: _Toc465176487][bookmark: _Toc491243711]Scope
The purpose of the GetCorridor operation is to extract a corridor based on a trajectory from a multidimensional coverage.  The need for the getCorridor operation stems from active members of the OGC MetOcean Domain Working Group (DWG) who saw a manifest need for extraction of such information from gridded datasets.
This work has been done by members of the OGC MetOcean Domain Working Group. 
[bookmark: _Toc465176488][bookmark: _Toc448497549][bookmark: _Toc491243712]Conformance
This standard defines:

· An amended GetCapabilities operation response that will list the GetTrajectory operation and specify the token in the Sections element of the GetCapabilities request. 
· A new operation “GetCorridor” that is used to extract data from a multidimensional cube along a path or trajectory.
· The conformance classes that describe the GetCorridor operation.
Conformance with this standard shall be checked using all the relevant tests specified in Annex A (normative) of this document. The framework, concepts, and methodology for testing, and the criteria to be achieved to claim conformance are specified in the OGC Compliance Testing Policies and Procedures and the OGC Compliance Testing web site[footnoteRef:1]. [1: 
] 

In order to conform to this OGC™ interface standard, a software implementation shall choose to implement: http://cite.opengeospatial.org/ 
Any one of the conformance levels specified in Annex A (normative).
All requirements-classes and conformance-classes described in this document are owned by the standard(s) identified.

Requirements and conformance test URIs defined in this document are relative to:-http://www.opengis.net/spec/WCS_application-profile_metocean_corridor/1.0/

This document establishes the following requirements and conformance classes:-

Get_Corridor of URI http://www.opengis.net/spec/WCS_application-profile_metocean_corridor/1.0/req/getCorridor  defining getCorridor at a conceptual level in clause 8.1.
The corresponding conformance class is get_Corridor with URI http://www.opengis.net/spec/ WCS_application-profile_metocean_corridor/1.0/conf/getCorridor  See A.1

PathDescription of http://www.opengis.net/spec/WCS_application-profile_metocean_corridor/1.0/req/getCorridor/ PathDescription  defining the PathDescription at a conceptual level in clause 8.2 
The corresponding conformance class is PathDescription with URI http://www.opengis.net/spec/ WCS_application-profile_metocean_corridor/1.0/conf/getCorridor/ PathDescription. See A.2

CorridorExtent of URI http://www.opengis.net/spec/WCS_application-profile_metocean_corridor/1.0/req/getCorridor/ CorridorExtent  defining the CorridorExtent at a conceptual level in clause 8.3;
The corresponding conformance class is CorridorExtent with URI http://www.opengis.net/spec/ WCS_application-profile_metocean_corridor/1.0/conf/getCorridor/CorridorExtent . See A.3

CorridorExtractionMethod of URI http://www.opengis.net/spec/WCS_application-profile_metocean_corridor/1.0/eq/getCorridor/ CorridorExtractionMethod defining the CorridorExtractionMethod at a conceptual level in clause 8.4; 
The corresponding conformance class is CorridorExtractionMethod with URI http://www.opengis.net/spec/ WCS_application-profile_metocean_corridor/1.0/conf/getCorridor/ CorridorExtractionMethod. See A.4
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[bookmark: _Toc465176490][bookmark: _Toc448497551][bookmark: _Toc491243714]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 standard.
For the purposes of this document, the following additional terms and definitions apply. There is some variation in the specific use of some technical terms within the meteorological domain. We have attempted to follow common usage, referring where possible to the WMO No.306 http://www.wmo.int/pages/prog/www/WMOCodes. 
[bookmark: _Toc465176491][bookmark: _Toc448497552][bookmark: _Toc490466137][bookmark: _Toc491243715]numerical weather prediction model
A numerical weather prediction model is a mathematical model of the atmosphere and oceans used to predict the weather based on current weather conditions and are normally run at set times each day.
Synonyms for numerical weather prediction model: forecast model, NWP Model, simulation
An Example of a numerical weather prediction model: The ECMWF model that runs twice per day and creates a ten day prediction of the global atmosphere.
[bookmark: _Toc465176492][bookmark: _Toc448497553][bookmark: _Toc490466138][bookmark: _Toc491243716]reference time
Reference time is a temporal parameter used to represent a time axis that can be mapped to some relevant referent time other than validity time. The semantic meaning can differ for different types of data.  For numerical weather forecasts, it may be a nominal time where observations have been assimilated to initialize the calculation. Synonym for reference time: model run time.
NOTE:  “reference time” will used in preference to “model run time” as it is more generic and includes services that may be continually updated.
An example of reference time:  2017-12-12T00.00.00Z
[bookmark: _Toc465176493][bookmark: _Toc448497554][bookmark: _Toc490466139][bookmark: _Toc491243717]validity time
Validity time is an attribute value specified by an instant in, or duration of, universal chronological time that identifies when information is valid or applicable.  In ISO 19156, the validity time has the semantics of phenomenonTime.  Deciding if the data have a ‘validity time’ is an important step.
Synonyms for validity time: verification time.
NOTE:  Forecast models running with different reference times will have, for some fields, the same verification time if the durations of the different model runs overlap.
An example of validity time 2017-12-12T12.00.00Z
[bookmark: _Toc465176494][bookmark: _Toc448497555][bookmark: _Toc465176495][bookmark: _Toc448497556][bookmark: _Toc490466140][bookmark: _Toc491243718]GRIB
GRIB stands for Gridded Binary.  GRIB is a WMO (World Meteorological Organisation) format for gridded binary data exchanged between member countries, including a controlled vocabulary defined in tables.
Web Coverage Service 2.1 (WCS2.1)
Web Coverage Service (WCS) is an OGC standard that refers to the exchange of geospatial information as ‘coverages’: digital geospatial information representing space-varying phenomena.
[bookmark: _Toc465176497][bookmark: _Toc448497558][bookmark: _Toc490466142][bookmark: _Toc491243720]GetCapabilities operation
The getCapabilities is a WCS operation involving a machine to machine communication.  A getCapabilities request to a WCS server returns a  a list of what operations and services (“capabilities”) are being offered by that server.
[bookmark: _Toc465176498][bookmark: _Toc448497559][bookmark: _Toc490466143][bookmark: _Toc491243721]DescribeCoverage
A DescribeCoverage is a WCS operation involving a machine to machine communication.  A DescribeCoverage request to a WCS server returns additional information about a coverage that a client wants to query.  Generally speaking, a DescribeCoverage response includes information about the CRS, the metadata, the domain, the range and the formats available. A client generally will need to issue a DescribeCoverage request before it can make the proper GetCoverage request.
[bookmark: _Toc427587360][bookmark: _Toc490466144][bookmark: _Toc491243722]path
The path is simply the route or course along which something travels or moves, for example the path of an aeroplane.

[bookmark: _Toc491243723]Corridor
A Corridor, in this document, is a trajectory with a lateral and vertical extent. The corridor may be multi-dimensional, and in the case of aviation is often four dimension, i.e. x, y, z, t.
[bookmark: _Toc465176500][bookmark: _Toc448497561][bookmark: _Toc427587359][bookmark: _Toc490466145][bookmark: _Toc491243724]GetCorridor operation
The GetCorridor is a newly proposed MetOcean operation involving a machine to macine communication.  A GetCorridor request to a WCS server returns a corridor coverage based on a trajectory path with a lateral and vertical extent (the corridor).
[bookmark: _Toc491243725]Conventions
[bookmark: _Toc465176501][bookmark: _Toc448497562][bookmark: _Toc491243726]Abbreviated terms
GML		Geography Mark-up Language
O&M		Observations and Measurements
OGC		Open Geospatial Consortium
MetOcean	Meteorological/Oceanographic
NWP		Numerical Weather Prediction 
SWE		OGC Sensor Web Enablement
UML		Unified Modelling Language
WCS2.0	OGC Web Coverage Service version 2.0
WMO		World Meteorological Organisation
XML		W3C Extensible Markup Language
XSD		W3C XML Schema Definition Language
[bookmark: _Toc465176502][bookmark: _Toc448497563][bookmark: _Toc491243727]Schema language
The XML implementation specified in this Standard is described using the XML Schema language (XSD) [XML Schema Part 1: Structures, XML Schema Part 2: Datatypes] and Schematron [ISO/IEC 19757-3, Information technology — Document Schema Definition
Languages (DSDL) — Part 3: Rule-based validation — Schematron].
[bookmark: _Toc465176503][bookmark: _Toc448497564][bookmark: _Toc491243728]UML notation 
[bookmark: _MON_1277213454][bookmark: _MON_1021789007][bookmark: _MON_1021788659][bookmark: _MON_1021092911][bookmark: _MON_1020582886][bookmark: _MON_1020507458][bookmark: _MON_1019542538][bookmark: _MON_1258776157][bookmark: _MON_1325345017][bookmark: _MON_1325340816][bookmark: _MON_1325334932][bookmark: _MON_1325330711][bookmark: _MON_1325322583][bookmark: _MON_1325320072][bookmark: _MON_1325317331][bookmark: _MON_1325315486][bookmark: _MON_1325062826][bookmark: _MON_1325060421][bookmark: _MON_1325059563][bookmark: _MON_1325058198][bookmark: _MON_1324819383][bookmark: _MON_1324817164][bookmark: _MON_1321977153][bookmark: _MON_1321975113][bookmark: _MON_1320827310][bookmark: _MON_1320762928][bookmark: _MON_1320762495][bookmark: _MON_1320752580][bookmark: _MON_1320751140][bookmark: _MON_1320748835][bookmark: _MON_1320740464][bookmark: _MON_1320570553][bookmark: _MON_1320242865][bookmark: _MON_1320145165][bookmark: _MON_1320046994][bookmark: _MON_1320046753][bookmark: _MON_1319286749][bookmark: _MON_1319033859][bookmark: _MON_1319027181][bookmark: _MON_1319025993][bookmark: _MON_1319025131][bookmark: _MON_1319015326][bookmark: _MON_1319011316][bookmark: _MON_1318953988][bookmark: _MON_1318857163][bookmark: _MON_1318774377][bookmark: _MON_1318771009][bookmark: _MON_1318764824][bookmark: _MON_1318680835][bookmark: _MON_1318432175][bookmark: _MON_1318429856][bookmark: _MON_1318427743][bookmark: _MON_1318426698][bookmark: _MON_1318423155][bookmark: _MON_1318409576][bookmark: _MON_1318344672][bookmark: _MON_1318342787][bookmark: _MON_1318341704][bookmark: _MON_1318338123][bookmark: _MON_1318315189][bookmark: _MON_1318257590][bookmark: _MON_1318257219][bookmark: _MON_1318245379][bookmark: _MON_1318168143][bookmark: _MON_1318085647]The diagrams that appear in this standard are presented using the Unified Modeling Language (UML) static structure diagram.  

Note: Within the context of this standard, the following color scheme is used to identify the package in which the class exists. This is just for informative purposes. 


	Blue: WCS2.1 plus extensions (rsub, scal, int and crs)
 
Orange: CIS (Coverage Implantation Schema 1.1)


Green: This standard


Tan: WCS2.1

[bookmark: _Toc465176504][bookmark: _Toc448497565][bookmark: _Toc491243729]Vocabularies
This standard defines a number of properties that require the use of codes or vocabulary items. In some cases a list of terms is provided. The MetOcean Profile, on which this builds, has a specific vocabulary provided by the WMO (World Meteorological Office). These vocabularies are concerned with the naming of parameters (variables) used in the rangSubset element, the coordinate reference systems (aka fixedSurfacetypeAndUnits) used in the srsName attribute, the units of measure, and the significance of time codes. The following table lists the references used within this document.

[bookmark: _Ref491087237][bookmark: _Toc491243810]Table 1 Summary of vocabularies within this standard
	Code list
	Code reference

	GRIB edition 2
	http://codes.wmo.int/_grib2

	Discipline
	http://codes.wmo.int/grib2/codeflag/_0.0

	Fixed surface types and units
	http://codes.wmo.int/grib2/codeflag/_4.5

	Parameter category
	http://codes.wmo.int/grib2/codeflag/_4.1

	Parameter number
	http://codes.wmo.int/grib2/codeflag/_4.2





[bookmark: _Toc465176505][bookmark: _Ref463121031][bookmark: _Toc448497567][bookmark: _Toc491243730]Non-Normative (Informative) Material
The GetCorridor extension for WCS2.1 is an initiative of the MetOcean DWG to enhance the WCS2.1 core profile to extract coverages other than those extracted using the simple SLICE and TRIM methods provided by the core GetCoverage operation, Figure 1.  See OGC® Web Coverage Service 2.1 Interface Standard - Core OGC Document 09-110r7 (https://portal.opengeospatial.org/files/?artifact_id=70516&version=1). This specific extension is designed specifically to extract corridors from multidimensional cubes such as those created by numerical simulations (i.e. NWP) commonly found in the MetOcean community.
[image: ]
[bookmark: _Ref457298809][bookmark: _Ref472793101][bookmark: _Toc491083222][bookmark: _Toc491243783]Figure 1 — WCS GetCoverage operation UML class diagram

The need for this work arises out of the growing need to transfer increasing amounts of data across networks. This can, and should, be done more efficiently by sub-setting (in thiscase corridors) data on the server and transferring the relevant data to the client. The obvious candidate for this service is the OGC’s WCS2.1 and it is therefore logical to extend this standard to include an additional GetCorridor extension. The advent of the Coverage Implementation Schema (CIS1.1) has made this much easier through the use of axis specific definitions. 
[bookmark: _Toc465176506][bookmark: _Toc448497568][bookmark: _Toc491243731]WCS2.1
The WCS2.1 files (see https://portal.opengeospatial.org/files/?artifact_id=67116&version=1) form the core standard and the extensions (see below) describe the GetCapabilities, DescribeCoverage and GetCoverage operations. The GetCorridor extension will use the following extensions to WCS core: 
· WCS Range Subsetting Extension, version 1.0.0, (OGC 12-040 )
· WCS Scaling Extension, version 1.0.0, (OGC 12-039)
· WCS Range Subsetting version 1.0, (OGC 12-040)
· WCS Interpolation Extension, version 1.0.0, (OGC 12-049)
· WCS CRS Extension version 1.0, (OGC 11-053)
The main benefit of WCS2.1 to the MetOcean Profile and specifically the getCorridor operation is that it allows the description of a CIS 1.1 Coverage (see Figure 2). This is important in that CIS 1.1 supports multi-dimensional coverages and the encoding of coverage types such as corridors.
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[bookmark: _Ref456986304][bookmark: _Ref456985985][bookmark: _Toc448497573][bookmark: _Toc491083223][bookmark: _Toc491243784]Figure 2 — UML Diagram representing the coverage model (CIS 1.1).
[bookmark: _Toc465176507][bookmark: _Toc448497569][bookmark: _Toc491243732][bookmark: _Toc465176508][bookmark: _Toc448497570][bookmark: _Toc419378132]Key Concepts
[bookmark: _Toc491243733]A Short NWP (Numerical Weather Prediction) Primer
[bookmark: _Toc465176509][bookmark: _Toc465176510][bookmark: _Toc448497571][bookmark: _Toc419378133]The term “NWP model” refers to a computer simulation used to forecast the future state of the ocean/ atmosphere. A NWP  model is normally “run” at a set time and repeated at regular intervals during the day.  The nominal “start” time is known amongst the MetOcean community, as the “model run time” (i.e. a notional starting point). All forecast times for a specific model run are therefore relative to this “reference” time.  It is important to note that term “reference time” will used in preference to “model run time”, as it is more generic and includes services that may be continually updated. 
[bookmark: _Toc491243734][bookmark: _Toc448497572]Coverages   
A “coverage” contains a “DomainSet” component describing the coverage’s domain (i.e. the locations for which values are stored in the coverage) and a “rangeSet” component containing the values of the coverage. In addition, a “coverage” also contains a RangeType element that describes the coverage's range set data structure that consists of one or more fields (also referred to as parameters) that uses the SWE Common [OGC 08-094] DataRecord. The metadata component represents an extensible slot for metadata. The CIS1.1 UML diagram is shown in ) Figure 2.
 
[bookmark: _Toc448498457][bookmark: _Toc448498360][bookmark: _Toc448497575][bookmark: _Toc448497471][bookmark: _Toc448497367][bookmark: _Toc448495974][bookmark: _Toc448498456][bookmark: _Toc448498359][bookmark: _Toc448497574][bookmark: _Toc448497470][bookmark: _Toc448497366][bookmark: _Toc448495973][bookmark: _Toc465176511][bookmark: _Toc448497576][bookmark: _Toc419378134][bookmark: _Toc448497577][bookmark: _Toc491243735]4D Coverages
A typical NWP forecast may typically be expressed as a set of 2D coverages, but these are not always based on rectified grids.  Also, a typical model run contains thousands of 2D coverages and the metadata returned by the GetCapabilites response quickly becomes unmanageable.  The problem can be simplified by identifying, wherever possible, “4D Coverages”. This was made much easier with the adoption of the OGC’s CIS 1.1. 
In addition, a typical numerical simulation has a number of different vertical coordinates  F(i.e. pressure, height above mean sea level, height above ground, surface, max wind level). By forming a 4D coverage from all of the 2D coverages that share the same horizontal, vertical and temporal domains, the number of coverage identifiers can be significantly reduced, thus reducing complexity. This is a challenge, as the vertical and temporal axes are not regular and need to be enumerated.  Fortunately, the “GeneralGridCoverage” as described CIS makes this possible.

This key concept therefore changes the traditional view of data as being a set of 2D fields each with a level, level type, parameter name and forecast period. We can now describe the whole atmosphere as multidimensional cube with properties, e.g. temperature, wind and humidity. It is therefore possible to make geospatial queries.  For WCS2.,  this equates to the GetCoverage operation and the proposed new operation GetCorridor. There are special cases where the vertical axis has no vertical dependency (e.g. surface, max wind level), and are described  in order for it to be named. It is the case, some parameters (e.g. temperature) may well belong to more than one coverage (e.g. surface, isobaric etc.) .

[bookmark: _Toc465176512][bookmark: _Toc448497578][bookmark: _Toc491243736]Time Dependant data (from WMS Best Practice OGC document:12-111r1)
Complex data sets can have temporal dependencies of many kinds. This document adopts the phrase 'validity time' that is essentially identical to the concept of 'phenomenonTime' from ISO 19156:2011, Geographic information -- Observations and measurements.  ISO 19156:20011 refers to the applicability of the data using a chronological Gregorian calendar. 

Furthermore, data are temporally dependent relative to some reference time instant. Examples include:
· Observations with an accession time into a data repository.
· Numerical weather forecasts with a nominal time where observations have been assimilated to initialize the calculation.
· Alerts with a time denoting when they are issued or published. 
The diversity of such reference times precludes defining a dimension type with explicit semantics, although the need for a mechanism to distinguish data based on some temporal referent is widely shared. Thus, the definition of a generic dimension, named referenceTimeAxis, may be used for such occasions and is supported in this profile.

This WCS2.1 standard uses a combination of time stamp, a list of time stamps, or a start_time/end_time/time_interval, to enumerate time. The semantics of this time stamp string representation is built from both time components and specific separators. A full time stamp string representation has the following format:

“YYYY-MM-DDThh:mm:ss.SSSZ”

Where:
· YYYY indicates a 4-digit year
· MM indicates a month
· DD indicates a day of a month
· T is the separator between the date part and the time part
· hh indicates an hour
· mm indicates a minute
· ss indicates a second
· SSS indicates a millisecond
· Z is the time zone designator for the zero UTC offset
The precision of a time stamp “t” is determined by the last time component. Time stamps may be associated with a time zone. If no time zone is specified with a time stamp “t”, then “t” is assumed to be in local time.

A time interval is expressed as tmin/tmax/r, where tmin and tmax are timestamps that define the lower and upper bounds of the interval and r is the resolution. The interval contains all timestamps tmin + i * r, i >= 0, that are lower or equal than tmax. A resolution r is represented by the format P [n1Y] [n2M] [n3D] [T [n4H] [n5M] [n6S]] where:

· P is a starting character.
· Y is the year designator that follows the value n1 for the number of years.
· M is the month designator that follows the value n2 for the number of months.
· D is the day designator that follows the value n3 for the number of days.
· T is the time designator that precedes the time components of the representation.
· H is the hour designator that follows the value n4 for the number of hours.
· M is the minute designator that follows the value n5 for the number of minutes.

Some examples of time:

1. A Time stamp
2015-05-15T00:00:00Z
2. A list of time stamps  
2015-05-15T00:00:00Z, 2015-05-15T06:00:00Z, etc.
3. A start and end time 
2015-05-15T00:00:00Z/2015-05-17T12:00:00Z

4. Example of a start time/end time/interval  
2015-05-15T00:00:00Z/2015-05-17T00:00:00Z/PT12H

Note that time duration refers to a span of time relative to the reference time.  Reference time is specified using om:phenomenonTime.  Examples of time duration include PT0H, PT6H, PT12H.  Consequently, PT12H denotes a time duration of 12 hours relative to the reference time.  

When no reference time is specified, but the times are relative to a starting and end point then a recurring time interval can be used.  An example of this is:  
2015-05-15T00:00:00Z/2015-05-17T00:00:00Z/PT12H

When no reference time is specified, a set of timestamps may also be used.  An example of this is:  2015-05-15T00:00:00Z, 2015-05-15T12:00:00Z, 2015-05-15T18:00:00Z/ Note where times are irregular, the form start/end/interval is not appropriate.
.

[bookmark: _Toc465176513]


[bookmark: _Toc427587375][bookmark: _Ref490648583][bookmark: _Toc491243737]Trajectories and corridors:

In this document a trajectory with a lateral and vertical extent is known as a corridor. The corridor may be multi-dimensional, and in the case of aviation is often four dimension, i.e. x, y, z, t). A typical flight is shown in Figure 3.



[bookmark: _Ref488662916][bookmark: _Toc491083224][bookmark: _Toc491243785]Figure 3 — A typical flight paths

It will be constructive to present some scenarios and how they can be used to extract a trajectory/corridor. These examples are based on MetOcean use cases, but can be easily extended to other communities of interest. It is not expected that all scenarios will be available on the server, and it will be necessary to advertise different levels of server capability via the GetCapabilities response document. 
[bookmark: _Toc491243738]Scenario 1: Specifying the path
In scenario 1, the path will be defined within the GetCorridor request as a specialized element metocean:PathDescription, that is a type of a cis:GeneralGridType. This example is based on Figure 3, although the detail is not exact!

<metocean:path>
    <metocean:PathDescription srsName="http://www.opengis.net/def/crs-compound?
        1=http://www.opengis.net/def/crs/EPSG/0/4326&amp;
        2=http://http://www.opengis.net/def/crs/OGC/0/AnsiDate&amp;
        3= http://codes.wmo.int/grib2/codeflag/4.5/_102/Specific_altitude_above_mean_sea_level"
        axisLabels="Lat Lon Time Specific_altitude_above_mean_sea_level">
        <cis:DisplacementAxisNest axisLabels="Lat Lon Time Specific_altitude_above_mean_sea_level" uomLabels="deg deg ISO8601 ft">
            <cis:P><cis:C>45.0</cis:C><cis:C>5.0</cis:C><cis:C>2017-05-15T00:00:00Z</cis:C><cis:C>3600</cis:C></cis:P>
            <cis:P><cis:C>46.0</cis:C><cis:C>0.0</cis:C><cis:C>2017-05-15T00:15:00Z</cis:C><cis:C>3500</cis:C></cis:P>
            <cis:P><cis:C>47.0</cis:C><cis:C>-5.0</cis:C><cis:C>2017-05-15T00:30:00Z</cis:C><cis:C>34200</cis:C></cis:P>
            <cis:P><cis:C>48.0</cis:C><cis:C>-10.0</cis:C><cis:C>2017-05-15T00:45:00Z</cis:C><cis:C>3400</cis:C></cis:P>
            <cis:P><cis:C>49.0</cis:C><cis:C>-15.0</cis:C><cis:C>2017-05-15T01:00:00Z</cis:C><cis:C>3200</cis:C></cis:P>
            <cis:P><cis:C>51.0</cis:C><cis:C>-20.0</cis:C><cis:C>2017-05-15T01:15:00Z</cis:C><cis:C>3000</cis:C></cis:P>
            <cis:P><cis:C>52.0</cis:C><cis:C>-25.0</cis:C><cis:C>2017-05-15T01:30:00Z</cis:C><cis:C>2000</cis:C></cis:P>
        </cis:DisplacementAxisNest>
        <cis:GridLimits srsName="http://www.opengis.net/def/crs/OGC/0/Index1D" axisLabels="i">
            <cis:IndexAxis axisLabel="i" lowerBound="0" upperBound="6"/>
        </cis:GridLimits>
    </metocean:PathDescription>
</metocean:path>

[bookmark: _Toc490466160][bookmark: _Toc491243739]Scenario 2:- Breaking the path into segments

In scenario 2, the trajectory may, if required, be broken up into segments, therefore creating extra “sample points”.  If a time dimension is defined, then a choice can be made for either having segments equal in time or distance. Breaking up the path into segments, either by time or distance, must be specified in the GetCorridor request in the scal:TargetAxisSize element as part of the scaling specification.  For a trajectory broken up into equal time segments,  the distances will be equal only between “way points” , as a constant speed is assumed.

Figure 4 represents a  typical trajectory with just the “way points”-

[image: ]

[bookmark: _Ref490648185][bookmark: _Toc491083225][bookmark: _Toc491243786]Figure 4 — “way points”

Note each yellow marker represents a “way point” in time and space. Essentially the 4D trajectory is transformed into a 3D feature. 

[bookmark: _Toc491243740]Scenario 3: Breaking the path into segments of equal distance
In this scenario, the trajectory is broken up into 16 segments (see Figure 5) equal in distance (i.e. 62.5 miles). For the first and last phases, this equates to 15 minute intervals. For the second phase, the time interval is 7.5 mins i.e twice the first and last phases. Note that the segment points and the wave points overlap, but this is not always the case. 
It should be pointed out that the figure 5 diagram is linear in distance.

[image: ]

[bookmark: _Ref489875316][bookmark: _Toc491083226][bookmark: _Toc491243787]Figure 5 — Segments equal in distance
[bookmark: _Toc490466162][bookmark: _Toc491243741]Scenario 4: Breaking the path into segments of equal time
Figure 6 shows a trajectory broken up into 16 segments equal in time (i.e. 11.25 minutes).  For the first five segments, the speed is assumed to be 250 mph. For the next 6 segments, the average speed is assumed to be 500 mph. Note that the segment points and the “way points” do not overlap for each point. This may not be what is really required and it would be better to break up each “phase” into a discrete number of segments.



[image: ]
[bookmark: _Toc427587376]
[bookmark: _Ref489875490][bookmark: _Toc491083227][bookmark: _Toc491243788]Figure 6 — Segments equal in Time







[bookmark: _Toc490466163][bookmark: _Toc491083187][bookmark: _Toc491089594][bookmark: _Toc491243629][bookmark: _Toc491243742]Scenario 5: Segments equal in distance for each “phase” broken into a discrete segments.
[bookmark: _Toc490466164]Figure 7 shows a trajectory broken up into 13 segments. For phases 1 and 3, this equates to a distance of 62.5 miles.  For the middle phase, the distance between segments is 100 miles. For the first and last phases, this equates to 15 minute intervals. For the second phase, the time interval is 12 mins. Note that the segment points and the “way points” will always coincide.
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[bookmark: _Ref489875810][bookmark: _Toc491083228][bookmark: _Toc491243789]Figure 7 — Discrete Segments equal in distance

[bookmark: _Toc491243744]Scenario 6:- Segments equal in time for each “phase” broken into a discrete segments,
Figure 8 shows a trajectory broken into an integral number of segments for each phase.  For phase 1, this equates to 15 minute intervals or 62.5 miles. For the middle phase, the distance between segments is 33.3 minutes or 166.67 miles. For last phases, this equates to 30 minute intervals or 125 miles. Note that the segment points and the “way points” will always coincide.

[image: ]

[bookmark: _Ref490234937][bookmark: _Toc491083229][bookmark: _Toc491243790]Figure 8 — Discrete Segments equal in time


[bookmark: _Toc491243745]Scenario 7: Describing the corridor:
1. 
2. 
3. 
4. 
5. 
6. 
7. 
7.1 
7.2 
7.3 
7.4 
7.5 
7.5.1 
7.5.2 
7.5.3 
7.5.4 
7.5.5 
7.5.6 
7.5.7 
Corridor vertical aligned with the local vertical coordinate.
The corridor may be expressed in a number of ways and the following description is an obvious and easy way of defang the corridor. It is envisioned that future versions of this document will have more sophisticated descriptions.  The depiction of the corridor seen in Figure 9 shows the trajectory, shown in red, based on the “wave points”, shown in yellow. The corridor, shown in blue, is based on a simple grid that is orthogonal to the trajectory.  An alternative view is shown in Figure 10.  Note the vertical orientation of the corridor is aligned with the vertical coordinate. 
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[bookmark: _Ref489100678][bookmark: _Toc491083230][bookmark: _Toc491243791]Figure 9 — Corridor aligned with trajectory axis
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[bookmark: _Ref489877624][bookmark: _Toc491083231][bookmark: _Toc491243792]Figure 10 — Alternative view of the corridor aligned with trajectory axis.
Corridor vertically aligned perpendicular to the trajectory.
In this example the vertical alignment of the corridor may be required to be perpendicular to the flight path. This is particularly important where the trajectory is very steep (see Figure 11)



[bookmark: _Ref490853299][bookmark: _Toc491083232][bookmark: _Toc491243793]Figure 11 — Corridor vertical aligned perpendicular to the trajectory




[bookmark: _Ref490818827][bookmark: _Toc491243746]Methods of extraction
There are a number of extraction patterns and those that are considered to be most relevant are listed below. The diagrams are mainly in 2D, but are detailed enough to convey the concepts being described.
[bookmark: _Ref490930527][bookmark: _Toc491243747]Method:- 1 Trajectory Intersection using Voxel semantics
With reference to Figure 12, the path is defined by a set of “way points” (shown in green). The coverage returned in response to a successful GetCorridor request would have as its “domain set” the center points of the “grid boxes” intersected by the trajectory. The “result set” is made up of direct points from the MetOcean coverage (in red) extracted from each grid box that the path intersects).


[bookmark: _Ref489083116][bookmark: _Toc426986878][bookmark: _Toc427587308][bookmark: _Toc426986910]
[bookmark: _Ref490466778][bookmark: _Toc491083233][bookmark: _Toc491243794]Figure 12 — Extraction of the trajectory using grid-box semantics.









An alternative view:-
In Figure 12 there is an alternative depiction. Note that there may not be a continuous set of Voxels intercepted.
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[bookmark: _Toc491083234][bookmark: _Toc491243795]Figure 13 — A “Voxel” view of the trajectory



[bookmark: _Ref491027433][bookmark: _Toc491243748]Method 2:-  (Corridor with “Voxel” semantics)
In method 2 the path is defined by a set of “way points” with a horizontal buffer region around the path. The coverage returned in response to a successful GetCorridor request would have as its “domain set“ the points contained within the buffer using “grid-box -in-centre” semantics. The “result set” is made up of direct points from the MetOcean coverage (in red) extracted from each grid box within the boundary box (see Figure 14). No horizontal interpolation is performed. 
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[bookmark: _Ref489083261][bookmark: _Toc426986879][bookmark: _Toc426986911][bookmark: _Toc427587309][bookmark: _Toc491083235][bookmark: _Toc491243796]Figure 14 — Extraction of the corridor using grid-box semantics.
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[bookmark: _Toc491083236][bookmark: _Toc491243797]Figure 15 — A “Voxel” view of the corridor
 
Figure 15 is an attempt to show how a corridor with “Voxels” would look like in 3D.





[bookmark: _Ref491027774][bookmark: _Toc491243749]Method 3:- (Corridor point collection)
In this method all the grid points contained within the corridor form a collection. The path is defined by a set of “way points” (in green) with a horizontal buffer region around the path (defined by a “horizontal buffer Extent”). The coverage returned in response to a successful GetCorridor request would have as its “domain set” all the points that lie within the corridor (the points are in red)  The “result set” is made up of direct points from the MetOcean coverage (in red) extracted from each point that lies within the boundary box (see Figure 16). 


[bookmark: _Toc426986880][bookmark: _Toc427587310]
[bookmark: _Ref489880813][bookmark: _Toc426986912][bookmark: _Toc491083237][bookmark: _Toc491243798]Figure 16 — Extraction of a corridor, using point based semantics.

Note that this is different from the first two examples as it based on “grid point” semantics, not “grid-box” semantics.
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[bookmark: _Toc491083238][bookmark: _Toc491243799]Figure 17 — Extraction of a corridor, using point based semantics.






[bookmark: _Ref491027809][bookmark: _Toc491243750]Method:- 4 (Trajectory with point based semantics)
In method 4the path is defined by a set of “way points” (in green) that are un-equally spaced and each “way point” may have a different time. The coverage returned in response to a successful GetCorridor request would have as its “domain set” the way points that lie along the trajectory (the points in red). The “result set” is calculated by interpolating horizontally and if required, temporally from the MetOcean coverage (see Figure 18)
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[bookmark: _Toc426986881][bookmark: _Toc427587311][bookmark: _Toc426986913]
[bookmark: _Ref489977080][bookmark: _Toc491083239][bookmark: _Toc491243800]Figure 18 — Trajectory with point based semantics.

If there a different time for each way point then the data will be interpolated to the correct time for each point given the coverage has a time dimension. Thus each returned data point would have a different time.
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[bookmark: _Toc491083240][bookmark: _Toc491243801]Figure 19 — Trajectory with point based semantics



[bookmark: _Ref491027842][bookmark: _Toc491243751]Method:- 5 (Corridor grid with vertical aligned with grid)
In method 5 the path is defined by a set of “way points” (in green) that are un-equally spaced and each “way point” may have a different time. The trajectory is divided into “n” segments (given by “i.e number of path segments”), denoted in the diagram by blue stars. The coverage returned in response to a successful GetCorridor request would have as its “domain set” each sample point (the points are shown in red). The “result set” is calculated by interpolating from the MetOcean coverage to each of the sampling points (see Figure 20)


[image: C:\Users\PTrevelyan\WCS\MetOceanWCS\GerCorridorVerticalv3\Slide11.PNG]

[bookmark: _Ref491242638][bookmark: _Toc491083241][bookmark: _Toc491243802]Figure 20 — Corridor grid with vertical aligned with grid



The following Figure 21 shows an alternative view of Figure 20.
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[bookmark: _Ref419802915]
[bookmark: _Ref419834957][bookmark: _Toc426986882][bookmark: _Toc427587312][bookmark: _Toc491083242][bookmark: _Toc491243803]Figure 21 — Corridor grid with vertical aligned with grid



[bookmark: _Ref491027849][bookmark: _Toc491243752]Method 6 (Corridor grid perpendicular to the trajectory)
In method 6 the path is defined by a set of “way points” that are un-equally spaced (in green), with a horizontal buffer region around the path (defined by a “horizontal buffer Extent”). The coverage returned in response to a successful GetCorridor request would have as its “domain set” each sample point (the points are shown in red). The “result set” is calculated by interpolating from the MetOcean coverage to each of the sampling points (see Figure 22 and Figure 23).
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[bookmark: _Ref491242936][bookmark: _Toc491083243][bookmark: _Toc491243804]Figure 22 — Corridor grid perpendicular to the trajectory:
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[bookmark: _Ref419748228][bookmark: _Toc426986883][bookmark: _Toc427587313][bookmark: _Toc491083244][bookmark: _Toc491243805]Figure 23 — Corridor grid perpendicular to the trajectory:

If there a different time for each way point then the data will be interpolated to the correct time for each way point as long as the coverage has a time dimension. As no sampling is done the results set will exactly match the way point values.


[bookmark: _Toc491243753]Encoding
Encoding of the trajectory in GML may be done for a simple coverage, but this is likely to be very verbose and in many cases the ending will be done in a binary format such as NetCDF. For a simple trajectory/corridor an alternative to GML such as JSON will provide a very accessible encoding that may be used in client software such as JavaScript and HTML5. The encoding of the trajectory in GML will be covered in another document. 
[bookmark: _Toc465176518][bookmark: _Toc465176519][bookmark: _Ref463898858][bookmark: _Toc465176520]

[bookmark: _Toc453245673][bookmark: _Toc453245510][bookmark: _Toc453245657][bookmark: _Toc453245494][bookmark: _Toc453245656][bookmark: _Toc453245493][bookmark: _Toc453245655][bookmark: _Toc453245492][bookmark: _Toc491243754]The core GetCorridor requirement (normative)
[bookmark: _Toc448497583][bookmark: _Toc465176523][bookmark: _Ref463900034][bookmark: _Toc448497584][bookmark: _Ref435860954][bookmark: _Toc465176524][bookmark: _Ref491085007][bookmark: _Toc491243755]Requirements class: GetCorridor
This clause establishes the GetCorridor extension core for conformance class get_Corridor. Clients and servers supporting the requrements class support the extraction of a trajectory/corridor from a multidimensional data cube.
	Requirements Class

	http://www.opengis.net/spec/WCS_application_profile_metocean_corridor/1.0/req/getCorridor

	Dependency
	 http:/www.opengis.net/spec/WCS/2.1/conf/core/getCoverage

	Requirement
	 /req/getCorridor/structure
A metoceancorridor:GetCorridor instance shall conform to Figure 24, Table 2

	Requirement
	 /req/getCorridor/getCapabilities-response-conformance-class-in-profile
A WCS service implementing this extension shall include the following URI in a Profile element in the ServiceIdentification in a GetCapabilities response:
http://www.opengis.net/spec/WCS_application_profile_metocean_corridor/1.0/conf/getCorridor

	Requirement
	 /req/getCorridor/request-valid-identifier
The coverageId parameter value in a GetCorridor request shall be equal to the identifier of one of the coverages offered by the server addressed.

	Requirement
	 /req/getCorridor/acceptable-format
If a GetCorridor request contains a format parameter then this parameter shall contain a MIME type identifier occurring in some WCS::formatSupported element of the response to a successful GetCapabilities request to this server

	Requirement
	 /req/getCorridor/acceptable-mediaType
If a GetCorridor request contains a mediaType parameter then this parameter shall contain a MIME type identifier of fixed value “multipart/related”.

	Requirement
	 /req/getCorridor/path
The GetCorridor request shall contain a valid PathDescription element within the path element.

	Requirement
	 /req/getCorridor/range-component
The parameter value of the RangeComponent of the wcs:RangeItem element shall contain a parameter that is part of the requested coverage.

	Requirement
	 /req/getCorridor/response-encoding
The contents of the response to a successful GetCorridor request shall be encoded as specified by the request format parameter, if this parameter is present, and in the coverage’s Native Format if this parameter is not present.
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[bookmark: _Ref457299265][bookmark: _Toc448497585][bookmark: _Toc436771751][bookmark: _Toc436396520][bookmark: _Toc436223075][bookmark: _Toc491083245][bookmark: _Toc491243806]Figure 24 – GetCorridor UML class diagram
[bookmark: _Toc465176525][bookmark: _Toc448497586][bookmark: _Toc491243756]Requirements class overview
The Get_Corridor requirements class defines the structure of the GetCorridor operation. 
[bookmark: _Toc465176526][bookmark: _Toc448497587][bookmark: _Toc491243757]Metoceancorridor::GetCorridor
The new operation GetCorridor allows for the extraction of a trajectory/corridor and has a number of options that have been described in full in section 7. The extra conformance classes ae used to further define the possible options outlined here in the getCorridor conformance class. The GetCorridor service is derived from wcs:GetCoverage and inherits the version and service elements.

[bookmark: _Ref490473487][bookmark: _Toc448497588][bookmark: _Toc436771754][bookmark: _Toc436223076][bookmark: _Toc491243811]Table 2 METOCEANCORRIDOR::GetCorridor properties
	Name
	Definition
	Data types and values
	Multiplicity

	metoceancorridor:corridorExtractionMethod
	The definition of the extraction pattern to be used by the GetCorridor request.
	metoceancorridor:CorridorExtractionMethodValue
	One
(mandatory)

	wcs::coverageId
	Identifier of a coverage offered by the service on hand
	NCName
	one
(mandatory)

	metoceancorridor:corridorExtent
	The description of the corridor to be used. The corridor is described in section 7 of this document.
	metoceancorridor:CorridorExtent
	zero or one
(optional)

	metoceancorridor:path
	Of type cis:GeneralGridCoverage This defines the path of the  trajectory or in the case of a corridor the centre line. Some examples are given (see 8.2.7).
	metoceancorridor:pathDescription
	One
(mandatory) 

	wcs: mediaType
	If present, enforces a multipart encoding
	anyURI,
fixed to “multipart/related”
	zero or one
(option:al)

	wcs:format
	MIME type identifier of the format in which the coverage returned is encoded
	anyURI
	zero or one
(optional)

	wcs:RangeSubset
	Selection is based on the coverage’s range type definition where identifiable components are given; in the MetOcean domain these take the form of defined parameters.
	Directly referred to be the GerCorridor element.
	One
(mandatory)




[bookmark: _Toc491243758]rsub::RangeSubset

[bookmark: _Toc491243812]Table 3 RSUB::RangeSubset properties
	Name
	Definition
	Data types and values
	Multiplicity

	RangeItem
	List of range components to be extracted
	RangeComponent or RangeInterval
	one or more
(mandatory)

	RangeComponent
	Range component name
	RangeComponent
	one
(mandatory)

	RangeInterval
	Pair of range interval lower and upper bound
	Pair of RangeComponent
	one
(mandatory)



[bookmark: _Ref491085043][bookmark: _Toc491243759]Requirements class: PathDescription
[bookmark: _Toc491243760]Requirements class overview
This clause establishes the PathDescription conformance. Clients and servers supporting the requirements class support the extraction of a trajectory/corridor from a multidimensional data cube. This PathDescription is mandatory,
	Requirements Class

	http://www.opengis.net/spec/WCS_application_profile_metocean_corridor/1.0/conf/ PathDescription

	Dependency
	 http:/www.opengis.net/spec/WCS/2.1/conf/core/getCoverage

	Dependency
	 http://www.opengis.net/spec/CIS/1.1/conf/coverage/conf

	Dependency
	 http://www.opengis.net/spec/CIS/1.1/conf/grid-regular/conf

	Dependency
	 http://www.opengis.net/spec/CIS/1.1/conf/grid-irregular/conf

	Requirement
	 /req/PathDescription/structure
A metoceancorridor:PathDescription instance shall conform to Figure 3, Figure 25 and Table 4

	Requirement
	 /req/PathDescription/definition
The PathDescription shall be a derived from of cis:GeneralGrid

	Requirement
	 /req/PathDescription/segment-Definition
If the SegmentDefinition element is present then either of the two elements segmentPerSector or segmenPerPath shall be present.

	Requirement
	 /req/PathDescription/getCapabilities-response-segment-definition
A WCS service implementing the segment extension shall include the following URI in a Profile element in the ServiceIdentification in a GetCapabilities response:
http://www.opengis.net/spec/WCS_application_profile_metocean_corridor/1.0/conf/segment-definition

	Requirement
	 /req/PathDescription/segmentPerSector
The number of values in the element segmentPerSector shall have a value one less than the number of  “way points” as defined in th e DisplacmentAxisNest element.



[image: ]
[bookmark: _Ref490647119][bookmark: _Toc491083246][bookmark: _Toc491243807]Figure 25 – CorridorPath UML class diagram
[bookmark: _Toc491243761]PathDescription

The path description is derived from CIS:GeneralGrid and is extended to include information regarding segmentation. 

[bookmark: _Ref490647144][bookmark: _Toc491243813]Table 4 METOCEANCORRIDOR::PathDescription properties
	Name
	Definition
	Data types and values
	Multiplicity

	metoceancorridor:segmentDefinition
	The definition of how the path may, if required, be broken up into segments. 
	metoceancorridor:: SegmentDefinition
	zero or one
(optional)

	cis:DisplacementAxisNest
	DisplacementAxisNest combines several axes to a single “nest” where the co-ordinates are enumerated individually for each direct position.
	cis:DisplacementAxisNestType
	One
(mandatory)

	cis:GridLimits
	the Grid limits in the CIS::Axis structure contains information about the grid boundaries in the coverage’s CRS.
	cis:GridLimitsType
	One
(mandatory)



[bookmark: _Toc491243762]SegementDefinition
The path (aka trajectory) may divided into segments (see Figure 4, Figure 5, Figure 6, Figure 7 and Figure 8. The description is given in section 7.5.  

[bookmark: _Toc491243814]Table 5 METOCEANCORRIDOR::SegmentDefinition properties
	Name
	Definition
	Data types and values
	Multiplicity

	metoceancorridor: discretisationMethod
	The mode by which the path is broken up into segments, if required.
	metoceancorridor:: DiscretisationMethodValue
	One
(mandatory)

	metoceancorridor: segmentPerSector
	If the path is divided by sector (i.e. a sector is the part of the path from one “way point” to another, then for each sector this value specifies the number of segments per sector
	cis:V
	Zero or many
(optional)

	metoceancorridor:segmentPerPath
	If the whole path is divided equally across its domain then this specifies the number of segments from start to finish.
	cis:V
	Zero or one
(optional)



[bookmark: _Toc491243763]DiscretisationMethodValue Properties
The path may be divided up into segments using one of two methods. The first is divided up distance, i..e either divided the whole trajectory, or each sector equally by distance. The second method is similar, but the division is done equally in time.

[bookmark: _Ref490482322][bookmark: _Toc491243815]Table 6 METOCEANCORRIDOR::DiscretisationMethodValue Properties
	Code item
	Definition

	DISTANCE
	The path/sector isdivided equally by distance

	TIME
	The path/ sector isdivided equally by time



[bookmark: _Toc491243764]DisplacementAxisNest Properties
The CIS::DisplacementAxisNest combines several axes to a single “nest” where the coordinates are enumerated individually for each direct position (Note this come from cis1.1).

[bookmark: _Toc491243816]Table 7 CIS::DisplacementAxisNest
	Name
	Definition
	Data types and values
	Multiplicity

	axisLabels
	Axes involved in the “nest” of displaced direct positions; these axes shall form a subset of the CIS::GeneralGrid axisLabels
	string
	One or more

	uomLabels
	units of measure in which values along the axes are expressed
	string
	One or more

	directPositions
	Array of direct positions along this axis, linearized according to the sequence rule or, if missing, along the GML 3.2.1 default
	string
	One or more
(mandatory)

	sequenceRule
	Description of the array  linearization in directPositions, according to the GML 3.2.1 sequence rule
	GML::
sequenceRule
	Zero or one
(optional)



[bookmark: _Toc491243765]cis:GridLimits
The limits of the underlying array are given by the CIS::gridLimits component (Note this come from cis1.1)

[bookmark: _Toc491243817]Table 8 CIS:: GridLimits
	Name
	Definition
	Data types and values
	Multiplicity

	srsName
	URL identifying the Index CRS of the domain set grid array in this coverage
	anyURI
	One 
(mandatory)

	indexAxis
	all axes of the Index CRS referenced in srsName, in proper sequence
	CIS::
IndexAxis
	One or more
(mandatory)



[bookmark: _Ref491243278][bookmark: _Toc491243766]
An example of a Path encoding


    <metoceancorridor:path>
        <metoceancorridor:PathDescription srsName="http://www.opengis.net/def/crs-compound?
            1=http://www.opengis.net/def/crs/EPSG/0/4326&amp;
            2=http://http://www.opengis.net/def/crs/OGC/0/AnsiDate&amp;
            3= http://codes.wmo.int/grib2/codeflag/4.5/_102/Specific_altitude_above_mean_sea_level"
            axisLabels="Lat Lon Time Specific_altitude_above_mean_sea_level">
            <cis:DisplacementAxisNest axisLabels="Lat Lon Time Specific_altitude_above_mean_sea_level" uomLabels="deg deg ISO8601 ft">
                <cis:P><cis:C>45.0</cis:C><cis:C>5.0</cis:C><cis:C>2015-05-15T00:00:00Z</cis:C><cis:C>3600</cis:C></cis:P>
                <cis:P><cis:C>46.0</cis:C><cis:C>0.0</cis:C><cis:C>2015-05-15T00:15:00Z</cis:C><cis:C>3500</cis:C></cis:P>
                <cis:P><cis:C>47.0</cis:C><cis:C>-5.0</cis:C><cis:C>2015-05-15T00:30:00Z</cis:C><cis:C>34200</cis:C></cis:P>
                <cis:P><cis:C>48.0</cis:C><cis:C>-10.0</cis:C><cis:C>2015-05-15T00:45:00Z</cis:C><cis:C>3400</cis:C></cis:P>
                <cis:P><cis:C>49.0</cis:C><cis:C>-15.0</cis:C><cis:C>2015-05-15T01:00:00Z</cis:C><cis:C>3200</cis:C></cis:P>
                <cis:P><cis:C>51.0</cis:C><cis:C>-20.0</cis:C><cis:C>2015-05-15T01:15:00Z</cis:C><cis:C>3000</cis:C></cis:P>
                <cis:P><cis:C>52.0</cis:C><cis:C>-25.0</cis:C><cis:C>2015-05-15T01:30:00Z</cis:C><cis:C>2000</cis:C></cis:P>
            </cis:DisplacementAxisNest>
            <cis:GridLimits srsName="http://www.opengis.net/def/crs/OGC/0/Index1D" axisLabels="i">
                <cis:IndexAxis axisLabel="i" lowerBound="0" upperBound="6"/>
            </cis:GridLimits>

            <metoceancorridor:SegmentDefinition>
                <metoceancorridor:discretisationMethod>DISTANCE</metoceancorridor:discretisationMethod>
                <metoceancorridor:segmentsPerSector>
                    <cis:V>3</cis:V>
                    <cis:V>5</cis:V>
                    <cis:V>4</cis:V>
                    <cis:V>6</cis:V>
                    <cis:V>4</cis:V>
                    <cis:V>5</cis:V>
                </metoceancorridor:segmentsPerSector>
            </metoceancorridor:SegmentDefinition>
        </metoceancorridor:PathDescription>
    </metoceancorridor:path>

[bookmark: _Toc465176528][bookmark: _Ref435868413][bookmark: _Ref435868401][bookmark: _Toc448497591][bookmark: _Ref491085061][bookmark: _Toc491243767]Requirements class: CorridorExtent 
This clause establishes the CorridorExtent conformance class.  This class describes the corridor, that may be specified in addition to the simple trajectory. The corridor is multi-dimensional and typically has a width and an optional height. The corridor is used in a number of way and these are described in section 8.4. 


	Requirements Class

	http://www.opengis.net/spec/WCS_application_profile_metocean_corridor/1.0/conf/ CorridorExtent

	Dependency
	http://www.opengis.net/spec/WCS_application_profile_metocean_corridor/1.0/req/getCorridor

	Requirement
	 req/CorridorExtent/structure
A metoceancorridor:CorridorExtent instance shall conform to Figure 26, Table 9 and Table 10.

	Requirement
	 req/CorridorExtent/axis-names 
The scal:axis names shall be one of “Corridor_Width”,  “Corridor_Height” 

	Requirement
	 req/CorridorExtent/axis-names-duplicates
The CorridorExtent elment shall not have duplicate scal:xis names.

	Requirement
	 req/CorridorExtent/TargetAxisSize
The element TargetAxisSize shall contain valid elements scal:axis and scal:targetSize

	Requirement
	 req/CorridorExtent/AxisExtent
The scal:Axis element, if present, shall have a corresponding every cis:AxisExtent axisLabel with the an attribute that has the same value as the scal:Axis element.
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[bookmark: _Ref490842210][bookmark: _Toc491083247][bookmark: _Toc491243808]Figure 26 – CorridorExtent UML class diagram






[bookmark: _Toc465176529][bookmark: _Toc448497593][bookmark: _Toc491243768]Requirements class overview
In this document a trajectory with a lateral and vertical extent is known as a corridor. The CorridorExtent Properties define the corridor axes and therefore dimensionality. The corridor may have one or two axes.  The corridor axis known as “Corridor_Width” is always in the horizontal whereas the “Corridor_Height” axis is orthogonal to the Corridor_Width axis. The corridor height axis may either be perpendicular to the trajectory or aligned with the metocean cube vertical axis (see Figure 10 and Figure 11).  The size of the corridor is specified by the AxisExtent element, see below for some examples.

[bookmark: _Toc491243769]Examples of CorridorExtent
Note that 5703 is vertical height of the US

Example 1
In this example the corridor has two dimensions; the width is 10 Kilometres wide and the height is 20 Kilometres both dimensions are specified relative to the trajectory. Note that the vertical coordinate system i.e. EPSG:5703 is the vertical coordinate system for Mexico and the  States (USA).

<metoceancorridor:corridorExtent>
        <metoceancorridor:CorridorExtent srsName="http://www.opengis.net/def/crs-compound?
            1= http://www.opengis.net/def/crs/EPSG/0/4326 &amp;
            2=http://http://www.opengis.net/def/crs/ EPSG/0/5703"
            axisLabels="Lat Lon Corridor" srsDimension="3">
            <cis:AxisExtent axisLabel="Corridor_Width" uomLabel="km" lowerBound="-5.0" upperBound="5.0"/>
            <cis:AxisExtent axisLabel="Corridor_Height" uomLabel="km" lowerBound="-10.0" upperBound="10.0"/>
            <scal:Scaling>
                <scal:ScaleToSize>
                    <scal:TargetAxisSize>
                        <scal:axis>Corridor_Width</scal:axis>
                        <scal:targetSize>5</scal:targetSize>
                    </scal:TargetAxisSize>
                    <scal:TargetAxisSize>
                        <scal:axis>Corridor_Height</scal:axis>
                        <scal:targetSize>5</scal:targetSize>
                    </scal:TargetAxisSize>
                </scal:ScaleToSize>
            </scal:Scaling>
        </metoceancorridor:CorridorExtent>
    </metoceancorridor:corridorExtent>
Example 2
In this example vertical reference system  for “Corridor_Height” uses the GRIB2 definition for isobaric surfaces. The unit of measure in is Hectopascals.

<metoceancorridor:corridorExtent>
        <metoceancorridor:CorridorExtent srsName="http://www.opengis.net/def/crs-compound?
            1= http://www.opengis.net/def/crs/EPSG/0/4326 &amp;
            2=http://www.codes.wmo.int/GRIB2/table4.5/IsobaricSurface"
            axisLabels=" Corridor_Width Corridor_Height " srsDimension="2">
            <cis:AxisExtent axisLabel="Corridor_Width" uomLabel="m" lowerBound="-5.0" upperBound="5.0"/>
            <cis:AxisExtent axisLabel="Corridor_Height" uomLabel="hPa" lowerBound="-1000.0" upperBound="1000.0"/>
            <scal:Scaling>
                <scal:ScaleToSize>
                    <scal:TargetAxisSize>
                        <scal:axis>Corridor_Width</scal:axis>
                        <scal:targetSize>5</scal:targetSize>
                    </scal:TargetAxisSize>
                    <scal:TargetAxisSize>
                        <scal:axis>Corridor_Height</scal:axis>
                        <scal:targetSize>5</scal:targetSize>
                    </scal:TargetAxisSize>
                </scal:ScaleToSize>
            </scal:Scaling>
        </metoceancorridor:CorridorExtent>
    </metoceancorridor:corridorExtent>

Example 3
In this example vertical reference system  for “Corridor_Height” uses the GRIB2 definition for pressure altitude WMO GRIB2 table4.2-0-3. The unit of measure in this example is metres. 

 <metoceancorridor:corridorExtent>
        <metoceancorridor:CorridorExtent srsName="http://www.opengis.net/def/crs-compound?
            1= http://www.opengis.net/def/crs/EPSG/0/4326 &amp;
            2=http://www.codes.wmo.int/GRIB2/table4.2-0-3/Pressure Altitude"
            axisLabels="Corridor_Width Corridor_Height" srsDimension="2">
            <cis:AxisExtent axisLabel="Corridor_Width" uomLabel="m" lowerBound="-5.0" upperBound="5.0"/>
            <cis:AxisExtent axisLabel="Corridor_Height" uomLabel="m" lowerBound="-300.0" upperBound="300.0"/>
            <scal:Scaling>
                <scal:ScaleToSize>
                    <scal:TargetAxisSize>
                        <scal:axis>Corridor_Width</scal:axis>
                        <scal:targetSize>5</scal:targetSize>
                    </scal:TargetAxisSize>
                    <scal:TargetAxisSize>
                        <scal:axis>Corridor_Height</scal:axis>
                        <scal:targetSize>5</scal:targetSize>
                    </scal:TargetAxisSize>
                </scal:ScaleToSize>
            </scal:Scaling>
        </metoceancorridor:CorridorExtent>
    </metoceancorridor:corridorExtent>
[bookmark: _Toc491243770]CorridorExtent Properties
[bookmark: _Ref490842306][bookmark: _Toc491243818]Table 9 METOCEANCORRIDOR::CorridorExtent Properties
	Name
	Definition
	Data types and values
	Multiplicity

	cis:srsName
	URL identifying the Index CRS of the domain set grid array in this coverage
	anyURI
	One 
(mandatory)

	cis:axisLabels
	Axes involved in the “nest” of displaced direct positions; these axes shall form a subset of the CIS::GeneralGrid axisLabels
	string
	One or more
(mandatory)

	srsDimension
	Dimension (number of axes) of the grid
	positiveInteger
	One
(mandatory)

	cis:axisLabel
	Shorthand axis identifier with scope given by the coverage document 
	string
	One 
(mandatory)

	cis:uomLabel
	Shorthand identifier of the Unit of Measure used on this axis (as indicated in the CRS definition for this axis)
	string
	One 
(mandatory)

	cis:lowerBound
	Lowest coordinate along this axis
	string
	One 
(mandatory)

	cis:upperBound
	Highest coordinate along this axis
	string
	One 
(mandatory)

	scal:Scaling
	Scaling can be expressed by indicating, per domain axis given, the target domain extent to which the coverage should be rescaled; this leaves the lower bound of the grid unchanged while the upper bound is adjusted accordingly. Axes not mentioned remain unaffected.
	scal:ScaleToSize
	


[bookmark: _Toc465176532][bookmark: _Toc448497598]
[bookmark: _Toc491243771]Requirements class overview
In this document a trajectory with a lateral and vertical extent is known as a corridor. The CorridorExtent Properties  define the corridor axes. Note the c

[bookmark: _Ref490842316][bookmark: _Toc491243819]Table 10 SCAL::ScaleToSize Properties
	Name
	Definition
	Data types and values
	Multiplicity

	axis
	Axis to which scaling is to be applied
	anyURI
	one
(mandatory)

	scal:targetSize
	Target size of the coverage in the axis indicated
	int
	one
(mandatory)






[bookmark: _Ref490842114][bookmark: _Toc491243772]Requirements class: CorridorExtractionMethod
This clause establishes the GetCorridor the extraction method that are described in section  7.6

	Requirements Class

	http://www.opengis.net/spec/WCS_application_profile_metocean_corridor/1.0/conf/ CorridorExtractionMethod

	Dependency
	

	Dependency
	

	Dependency
	 req/CorridorExtractionMethod/structure
A metoceancorridor:CorridorExtractionMethod instance shall conform to Figure 26, Table 11, Table 12and Table 13

	Requirement
	 /req/CorridorExtractionMethod/Value
The CorridorExtractionMethod instance shall contain a valid metoceancorridor:CorridorExtractionMethodValue element that conforms with Table 6.

	Requirement
	 /req/CorridorExtractionMethod/interpolationMethod
In those methods that require interpolation  i.e. where the CorridorExractionValue is either Trajectory_Point_Interpolation or
Corridor_Point_Interpolation then the contents of the response to a successful GetCoverage request containing an Interpolation::InterpolationMethod parameter shall be obtained by applying interpolation method during the preparation of the response.

	Requirement
	/req/CorridorExtractionMethod/interpolation-axes
In those methods that require interpolation  i.e. where the CorridorExractionValue is either Trajectory_Point_Interpolation or Corridor_Point_Interpolation then the Interpolation:interpolationAxes element in a GetCorridor request, shall consist of a non-empty sequence of Interpolation::InterpolationAxis

	Requirement
	/req/CorridorExtractionMethod/TrajectoryVoxelnterception
If CorridorExractionValue is set to “TrajectoryVoxelnterception” then the GetCoverage request containing shall be obtained by applying the method outlined in 7.6.1 during the preparation of the response.

	Requirement
	/req/CorridorExtractionMethod/getCapabilities-response-conformance-class-in-profile/TrajectoryVoxel_Interception
A WCS service implementing requirements class /req/CorridorExtractionMethod/TrajectoryVoxel_Interception of this Extension shall include the following URI in the Profile element of the ServiceIdentification in a GetCapabilities response:
http://www.opengis.net/spec/WCS_application_profile_metocean_corridor/1.0/conf/ CorridorExtractionMethod/TrajectoryVoxel_Interception

	Requirement
	/req/CorridorExtractionMethod/Corridor_Voxel_Interception
If CorridorExractionValue is set to “Corridor_Voxel_Interception” then the GetCoverage request containing shall be obtained by applying the method outlined in 7.6.2 during the preparation of the response.

	Requirement
	/req/CorridorExtractionMethod/getCapabilities-response-conformance-class-in-profile/Corridor_Voxel_Interception
A WCS service implementing requirements class/req/CorridorExtractionMethod/ Corridor_Voxel_Interception of this Extension shall include the following URI in the Profile element of the ServiceIdentification in a GetCapabilities response:
http://www.opengis.net/spec/WCS_application_profile_metocean_corridor/1.0/conf/ CorridorExtractionMethod/Corridor_Voxel_Interception

	Requirement
	/req/CorridorExtractionMethod/Corridor_Point_Collection
If CorridorExractionValue is set to “Corridor_Point_Collection” then the GetCoverage request containing shall be obtained by applying the method outlined in   7.6.3 during the preparation of the response.

	Requirement
	/req/CorridorExtractionMethod/getCapabilities-response-conformance-class-in-profile/Corridor_Point_Collection
A WCS service implementing requirements class/req/CorridorExtractionMethod/ Corridor_Voxel_Interception of this Extension shall include the following URI in the Profile element of the ServiceIdentification in a GetCapabilities response:
http://www.opengis.net/spec/WCS_application_profile_metocean_corridor/1.0/conf/ CorridorExtractionMethod/Corridor_Point_Collection

	Requirement
	/req/CorridorExtractionMethod/Trajectory_Point_Interpolation
If CorridorExractionValue is set to “Trajectory_Point_Interpolation” then the GetCoverage request containing shall be obtained by applying the method outlined in  7.6.4 during the preparation of the response.

	Requirement
	/req/CorridorExtractionMethod/getCapabilities-response-conformance-class-in-profile/Trajectory_Point_Interpolation
A WCS service implementing requirements class/req/CorridorExtractionMethod/ Trajectory_Point_Interpolation of this Extension shall include the following URI in the Profile element of the ServiceIdentification in a GetCapabilities response:
http://www.opengis.net/spec/WCS_application_profile_metocean_corridor/1.0/conf/ CorridorExtractionMethod/Trajectory_Point_Interpolation

	Requirement
	/req/CorridorExtractionMethod/Corridor_Point_Interpolation
If CorridorExtractionValue is set to “Corridor_Point_Interpolation” then the GetCoverage request containing shall be obtained by applying the method outlined in  7.6.5 or 7.6.6 during the preparation of the response.

	Requirement
	/req/CorridorExtractionMethod/getCapabilities-response-conformance-class-in-profile/Corridor_Point_Interpolation
A WCS service implementing requirements class/req/CorridorExtractionMethod/ Corridor_Point_Interpolation of this Extension shall include the following URI in the Profile element of the ServiceIdentification in a GetCapabilities response:
http://www.opengis.net/spec/WCS_application_profile_metocean_corridor/1.0/conf/ CorridorExtractionMethod/ Corridor_Point_Interpolation
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[bookmark: _Toc465176533][bookmark: _Toc448497600][bookmark: _Toc491083248][bookmark: _Toc491243809]Figure 27 – CorridorExtractionMethod UML class diagram
[bookmark: _Toc465176534][bookmark: _Toc448497602][bookmark: _Toc491243774]Requirements class overview
The CorridorExtractionMethod requirements class defines the structure of the CorridorExtractionMethod. 
[bookmark: _Toc491243775]CorridorExtractionMethod
[bookmark: _Ref490927657][bookmark: _Toc491243820]Table 11 METOCEANCORRIDOR::CorridorExtractionMethod
 properties
	Name
	Definition
	Data types and values
	Multiplicity

	metoceancorridor::CorridorExtractionMethod
	The value of the CorridorExractionValue will control the methods of extraction outlined in section 7
	metoceancorridor::CorridorExractionValue
	One
(mandatory)

	int:Interpolation
	Interpolation method to be applied to the named axis  GetCorridor result preparation
	int:IntInterpolationPerAxis
	One
(mandatory)

	metoceancorridor::corridorOrientationValue
	The corridor height axis may either be perpendicular to the trajectory or aligned with the metocean cube vertical axis and this is determined by the value of this element.  
	metoceancorridor::CorridorOrientationValue
	



[bookmark: _Toc491243776]
The CorridorExractionValue Properties
This table sets out the permitted values for the orientation of the corridor’s vertical axis with respect to the trajectory.
[bookmark: _Ref490842376][bookmark: _Toc491243821]Table 12 METOCEANCORRIDOR::CorridorOrientationValue Properties
	Code item
	Definition

	VERTICAL
	Corridor vertical aligned with the local vertical coordinate

	HORIZONTAL
	Corridor vertical aligned with the perpendicular to the path.



[bookmark: _Toc491243777]metoceancorridor::CorridorExractionValue
There are five GetCorridor extraction patterns and these are listed in Table 13. The requirements’ for each are listed separately. 
[bookmark: _Ref490914839][bookmark: _Toc491243822]Table 13 METOCEANCORRIDOR::CorridorExractionMethodValue Properties
	Code item
	Definition

	Trajectory_Voxel_Interception
	Defined as  method 1 in section 7	

	Corridor_Voxel_Interception
	Defined as  method 2 in section 7

	Corridor_Point_Collection
	Defined as  method 3 in section 7

	Trajectory_Point_Interpolation
	Defined as  method 4 in section 7

	Corridor_Point_Interpolation
	Defined as  method 5 in section 7



[bookmark: _Toc491243778]int:IntInterpolationPerAxis

[bookmark: _Toc491243823]Table 14 INT::IntInterpolationPerAxis
	Name
	Definition
	Data types and values
	Multiplicity

	axis
	Coverage axis along which the interpolation method is to be applied
	anyURI
	one
(mandatory)

	InterpolationMethod
	Interpolation method to be applied along the specified axis during GetCoverage result preparation
	anyURI
	one
(mandatory)



<?xml version="1.0" encoding="UTF-8"?>
<metoceancorridor:GetCorridor xmlns:xlink="http://www.w3.org/1999/xlink"
    xmlns:wcs="http://www.opengis.net/wcs/2.1"
    xmlns:metocean="http://www.opengis.net/wcs/metoceanProfile/1.0"
    xmlns:metoceancorridor="http://www.opengis.net/wcs/metoceanProfile_getCorridor/1.0"
    xmlns:wcsCRS="http://www.opengis.net/wcs_service-extension_crs/1.0"
    xmlns:scal="http://www.opengis.net/WCS_service-extension_scaling/1.0"
    xmlns:int="http://www.opengis.net/WCS_service-extension_interpolation/1.0"
    xmlns:gml="http://www.opengis.net/gml/3.2"
    xmlns:cis="http://www.opengis.net/cis/1.1/gml"
    xmlns:rsub="http://www.opengis.net/wcs/range-subsetting/1.0"
    xmlns:gmlrgrid="http://www.opengis.net/gml/3.3/rgrid"
    xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"
    service="WCS" version="2.1.0"
    xsi:schemaLocation="http://www.opengis.net/wcs/2.1  file:/C:/Users/PTrevelyan/WCS/MetOceanWCS/ExternalSchemas/wcsAll.xsd
    http://www.opengis.net/wcs/metoceanProfile_getCorridor/1.0 file:/C:/Users/PTrevelyan/WCS/MetOceanWCS/Trajectories/Schemas/wcsMetOceanGetCorridorv4.xsd
    http://www.opengis.net/wcs/crs/1.0 file:/C:/Users/PTrevelyan/WCS/MOWCS4/schemas/wcsCrs.xsd
    http://www.opengis.net/WCS_service-extension_interpolation/1.0 http://schemas.opengis.net/wcs/interpolation/1.0/wcsInt.xsd
    http://www.opengis.net/wcs/range-subsetting/1.0 http://schemas.opengis.net/wcs/range-subsetting/1.0/wcsRsub.xsd">
    <!-- =================================================================================-->
    <!--This example illustrates how a  4D trajectory can be described e.g. a road,      -->
    <!--The road will have a width (in this case lateral extent of 5Km) and a centreline. -->
    <!--In this example the corridor is divided into 500 segments of equal length from    --> 
    <!--start to finish. The centre line is defined by the output feature with the way    -->
    <!--points being a set of latitues and longitudes. The two axes are defined with one  --> 
    <!--axis as being along the corridor path and the other perpendicular to it           -->
    <!--==================================================================================-->

    <wcs:CoverageId>UK_GLOBAL_2017-05-15T00.00.00Z_ISBL</wcs:CoverageId>
    <wcs:format>CovJSON/</wcs:format>
    <wcs:mediaType>CovJSON/</wcs:mediaType>
    <rsub:RangeSubset>
        <rsub:RangeItem>
            <rsub:RangeComponent>Temperature</rsub:RangeComponent>
        </rsub:RangeItem>
        <rsub:RangeItem>
            <rsub:RangeComponent>Wind_Speed</rsub:RangeComponent>
        </rsub:RangeItem>
        <rsub:RangeItem>
            <rsub:RangeComponent>Wind_Direction</rsub:RangeComponent>
        </rsub:RangeItem>
    </rsub:RangeSubset>
    
    
    <!-- Define the corridor width, height and resolution. In this example the flight   -->
    <!-- is divided up timewise into 7 segments in time, Thus in this example the time -->
    <!-- of the time is 2 hours or 120 minutes  Thus each segment will be 12 minutes. Note there are 13 points-->
    

    <metoceancorridor:path>
        <metoceancorridor:PathDescription srsName="http://www.opengis.net/def/crs-compound?
            1=http://www.opengis.net/def/crs/EPSG/0/4326&amp;
            2=http://http://www.opengis.net/def/crs/OGC/0/AnsiDate&amp;
            3= http://codes.wmo.int/grib2/codeflag/4.5/_102/Specific_altitude_above_mean_sea_level"
            axisLabels="Lat Lon Time Specific_altitude_above_mean_sea_level">
            <cis:DisplacementAxisNest axisLabels="Lat Lon Time Specific_altitude_above_mean_sea_level" uomLabels="deg deg ISO8601 ft">
                <cis:P><cis:C>45.0</cis:C><cis:C>5.0</cis:C><cis:C>2015-05-15T00:00:00Z</cis:C><cis:C>3600</cis:C></cis:P>
                <cis:P><cis:C>46.0</cis:C><cis:C>0.0</cis:C><cis:C>2015-05-15T00:15:00Z</cis:C><cis:C>3500</cis:C></cis:P>
                <cis:P><cis:C>47.0</cis:C><cis:C>-5.0</cis:C><cis:C>2015-05-15T00:30:00Z</cis:C><cis:C>34200</cis:C></cis:P>
                <cis:P><cis:C>48.0</cis:C><cis:C>-10.0</cis:C><cis:C>2015-05-15T00:45:00Z</cis:C><cis:C>3400</cis:C></cis:P>
                <cis:P><cis:C>49.0</cis:C><cis:C>-15.0</cis:C><cis:C>2015-05-15T01:00:00Z</cis:C><cis:C>3200</cis:C></cis:P>
                <cis:P><cis:C>51.0</cis:C><cis:C>-20.0</cis:C><cis:C>2015-05-15T01:15:00Z</cis:C><cis:C>3000</cis:C></cis:P>
                <cis:P><cis:C>52.0</cis:C><cis:C>-25.0</cis:C><cis:C>2015-05-15T01:30:00Z</cis:C><cis:C>2000</cis:C></cis:P>
            </cis:DisplacementAxisNest>
            <cis:GridLimits srsName="http://www.opengis.net/def/crs/OGC/0/Index1D" axisLabels="i">
                <cis:IndexAxis axisLabel="i" lowerBound="0" upperBound="6"/>
            </cis:GridLimits>

            <metoceancorridor:SegmentDefinition>
                <metoceancorridor:discretisationMethod>DISTANCE</metoceancorridor:discretisationMethod>
                <metoceancorridor:segmentsPerSector>
                    <cis:V>3</cis:V>
                    <cis:V>5</cis:V>
                    <cis:V>4</cis:V>
                    <cis:V>6</cis:V>
                    <cis:V>4</cis:V>
                    <cis:V>5</cis:V>
                </metoceancorridor:segmentsPerSector>
            </metoceancorridor:SegmentDefinition>
        </metoceancorridor:PathDescription>
    </metoceancorridor:path>
    
    <metoceancorridor:corridorExtent>
        <metoceancorridor:CorridorExtent srsName="http://www.opengis.net/def/crs-compound?
            1=http://www.opengis.net/def/crs/EPSG/0/4326&amp;
            2=http://http://www.opengis.net/def/crs/Corridor_Height"
            axisLabels="Lat Lon Corridor" srsDimension="3">
            <cis:AxisExtent axisLabel="Corridor_Width" uomLabel="deg" lowerBound="-5.0" upperBound="5.0"/>
            <cis:AxisExtent axisLabel="Corridor_Height" uomLabel="ft" lowerBound="-1000.0" upperBound="1000.0"/>
            <scal:Scaling>
                <scal:ScaleToSize>
                    <scal:TargetAxisSize>
                        <scal:axis>Corridor_Width</scal:axis>
                        <scal:targetSize>5</scal:targetSize>
                    </scal:TargetAxisSize>
                    <scal:TargetAxisSize>
                        <scal:axis>Corridor_Height</scal:axis>
                        <scal:targetSize>5</scal:targetSize>
                    </scal:TargetAxisSize>
                </scal:ScaleToSize>
            </scal:Scaling>
        </metoceancorridor:CorridorExtent>
    </metoceancorridor:corridorExtent>
    
    <metoceancorridor:corridorExtractionMethod>
        <metoceancorridor:CorridorExtractionMethod>
            <metoceancorridor:CorridorExtractionMethodValue>Trajectory_Point_Interpolation</metoceancorridor:CorridorExtractionMethodValue>
            <metoceancorridor:CorridorOrientationValue>VERTICAL</metoceancorridor:CorridorOrientationValue>
            <int:Interpolation>
                <int:globalInterpolation>http://www.opengis.net/def/interpolation/OGC/1/linear</int:globalInterpolation>
                <int:InterpolationPerAxis>
                    <int:axis>Corridor_Path</int:axis>
                    <int:interpolationMethod>http://www.opengis.net/def/interpolation/OGC/1/linear</int:interpolationMethod>
                </int:InterpolationPerAxis>
                <int:InterpolationPerAxis>
                    <int:axis>Corridor_Width</int:axis>
                    <int:interpolationMethod>http://www.opengis.net/def/interpolation/OGC/1/cubic</int:interpolationMethod>
                </int:InterpolationPerAxis>
                <int:InterpolationPerAxis>
                    <int:axis>Corridor_Height</int:axis>
                    <int:interpolationMethod>http://www.opengis.net/def/interpolation/OGC/1/barycentric</int:interpolationMethod>
                </int:InterpolationPerAxis>
            </int:Interpolation>
        </metoceancorridor:CorridorExtractionMethod>
    </metoceancorridor:corridorExtractionMethod>
</metoceancorridor:GetCorridor>
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	Conformance Class

	http://www.opengis.net/spec/WCS_application_profile_metocean_corridor/1.0/conf/getCorridor

	Requirements
	http://www.opengis.net/spec/WCS_application_profile_metocean_corridor/1.0/req/getCorridor

	Dependency

	

	Test
	 /conf/getCorridor/structure


	
	Requirement
	

	
	Test purpose
	

	
	Test method
	

	
	Test Type
	

	Test
	/conf/getCorridor/getCapabilities-response-conformance-class-in-profile

	
	Requirement
	/req/getCorridor/getCapabilities-response-conformance-class-in-profile

	
	Test purpose
	

	
	Test method
	

	
	Test Type
	

	Test
	/conf/getCorridor/request-valid-identifier

	
	Requirement
	/req/getCorridor/request-valid-identifier

	
	Test purpose
	If the MetOceanObservation contains the optional resultQuality property (from OM_Observation) then that element shall reference the ResultMask by substitution with AbstractDQ_Element.

	
	Test method
	Retrieve a CoverageDescriptions document via a DescribeCoverage operation. Inspect the MetOceanObservation component and validate that the element “om:resultQuality” (if not null) property  contains  the element metocean:ResultMask.

	
	Test type
	Conformance

	Test
	/conf/getCorridor/request-valid-identifier

	
	Requirement
	/req/getCorridor/request-valid-identifier

	
	Test purpose
	

	
	Test method
	

	
	Test type
	Conformance

	Test
	/conf/getCorridor/acceptable-format

	
	Requirement
	/req/getCorridor/acceptable-format

	
	Test purpose
	

	
	Test method
	

	
	Test type
	Conformance

	Test
	/conf/getCorridor/acceptable-mediaType

	
	Requirement
	/req/getCorridor/acceptable-mediaType

	
	Test purpose
	

	
	Test method
	

	
	Test type
	Conformance

	Test
	/conf/getCorridor/path

	
	Requirement
	/req/getCorridor/path

	
	Test purpose
	

	
	Test method
	

	
	Test type
	Conformance

	Test
	/conf/getCorridor/range-component

	
	Requirement
	/req/getCorridor/range-component

	
	Test purpose
	

	
	Test method
	

	
	Test type
	Conformance

	Test
	/conf/getCorridor/response-encoding

	
	Requirement
	/req/getCorridor/response-encoding 

	
	Test purpose
	

	
	Test method
	

	
	Test type
	Conformance

	Test
	/

	
	Requirement
	

	
	Test purpose
	

	
	Test method
	

	
	Test type
	Conformance

	Test
	/

	
	Requirement
	

	
	Test purpose
	

	
	Test method
	

	
	Test type
	Conformance
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0..1

+path 1
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GML Corridor-Path

wcs::GetCoverageType

«FeatureType»

metoceancorridor::

GetCorridor

-  wcs:CoverageId  :string

-  wcs:format  :string

-  wcs:mediaType  :string

-  rsub:RangeSubset

«DataType»

metoceancorridor::PathDescription

«CodeList»

metoceancorridor::SegmentDefinition

-  discretisationMethod  :DiscretisationMethodValue

-  segmentPerSector  :cis:V [0..*]

-  segmentPerPath  :cis:V [0..1]

«CodeList»

DiscretisationMethodValue

-  DISTANCE

-  TIME

«DataType»

cis:GeneralGrid

-  cis:DisplacementAxisNest

-  cis:GridLimits

«DataType»

cis:DisplacementAxisNest

-  axisLabels  :string

-  uomLabeks  :string

-  directPositions  :string

-  sequenceRule  :GML::sequenceRule

«DataType»

cis:GridLimits

-  srsName  :anyURI

-  indexAxis  :CIS::IndexAxis

+path 1

+segmentDefinition 0..1
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GML Corridor-Extent

wcs::GetCoverageType

«FeatureType»

metoceancorridor::

GetCorridor

-  wcs:CoverageId  :string

-  wcs:format  :string

-  wcs:mediaType  :string

-  rsub:RangeSubset

«DataType»

scal:ScaleToSize

-  scale:TargetAxisSize  :string [1..*]

«DataType»

metoceancorridor::CorridorExtent

-  scal:Scaling  :scal:ScaleToSize

«DataType»

cis:EnvelopeByAxisType

-  srsName  :anyURI

-  axisLabels  :cis:nameListType

-  srsDimension  :positiveInteger

«DataType»

cis:AxisExtent

-  axisLabel  :NCName

-  uomLabel  :NCName

-  lowerBound  :anySimpleType

-  upperBound  :anySimpleType

+metocean:corridorExtent

0..1
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GML Corridor_Extraction_Method

wcs::GetCoverageType

«FeatureType»

metoceancorridor::

GetCorridor

-  wcs:CoverageId  :string

-  wcs:format  :string

-  wcs:mediaType  :string

-  rsub:RangeSubset

«DataType»

metoceancorridor::CorridorExtractionMethod

-  corridorExtractionValue  :CorridorExtractionValue

-  int:interpolation  :int

«CodeList»

metoceancorridor::CorridorExractionValue

-  Trajectory_Voxel_Interception

-  Corridor_Voxel_Interception

-  Corridor_Point_Collection

-  Trajectory_Point_Interpolation

-  Corridor_Point_Interpolation

«CodeList»

Corridor::metoceancorridor::

CorridorOrientationValue

-  VERTICAL

-  PERPENDICULAR

«DataType»

Corridor -Path::int::InterpolationPerAxis

-  int:interpolationMethod  :anyURI

-  intAxis  :string

«CodeList»

metoceancorridor::CorridorOrientationValue

-  VERTICAL

-  PERPENDICULAR

+corridorExtractionMethod

1

+corridorOrientationValue


