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3.3	TimeSeriesML
IPET-MDRD considered the draft text defining the XML representation of hydrological time series  information using WaterML2 (input document 3.3(1).   It noted that the standard had been prepared jointly by OGC and CHy. IPET-MDRD agreed with the recommendation to use FM222 as the formal code identification. It advised that the requirements classes in the definitions of model driven code forms are to be treated as [descriptive names suitable for translation | identifiers that must remain the same in each language].
Accepting that WaterML2ML had undergone considerable peer review during the Open Geospatial Consortium’s (OGC) review procedures, IPET-MDRD recommended that ICT‑ISS include the proposed amendment in the documentation for CBS-16 and for CHy-15.
In the WaterML2 specification, the requirement xsd-timeseries-core is missing. IPET-MDRD decided to include the requirement, taking into account that the corresponding conformance class A2.6 exists. This should be added to FM 231 after section 231.9.
Any suggestions for modifications to the text of the proposal should be sent to wis-help@wmo.int before 31 July.
URIs for those code list items that were incomplete in input document 3.4(1) would be provided by ?????? before ?????.
IPET-MDRD recommended that CHy should produce interim versions of code tables D-22, D-23, D-24 and D-26. These could be updated by the simple (fast track) procedure if CHy identified additional needs not met by the initial versions.



Background information
Table numbers and cross-referencing need to be checked and to run continuously from the existing sections. These will also need to be merged with the proposals for WaterML2 and IWXXM.
IPET-MDRD should advise on whether requirements classes are formal identifiers that have to be the same in every language, or are they descriptive text that can be translated? 
Table D-16 (data quality indicators) differs from that needed to support the WIGOS metadata standard. 
There are no code tables defined for tables D-22, D-23, D-25 and D-26 of WaterML 2.0 Part 2. This means that users are free to create their own code tables. In this case it might have been more appropriate to provide unstructured keywords. IPET-MDRD might like to suggest that CHy develop initial versions of these tables that could be expanded as the needs for entries became clearer.
Draft text for the amendment is in Annex 1.


Annex 1: Draft amendment to WMO-No. 306 Manual on Codes Volume I.3
Notes to Editors and translators:
1) New text to be added to the Manual is identified in the instructions to editors (in italics).
2) Where text currently in the Manual is modified, text added to the Manual is marked as added text
3) Where text currently in the Manual is modified, text deleted from the Manual is marked as deleted text
4) Additional headings and sub-headings should be included in the index.
5) Not all text that looks like a URL will actually link to a web page.
6) Some text, including all text where works are run together in camelCase and text that looks like a URL, is to be retained in English in all versions of the Manual. These items are denoted with a double underline that must not be transferred to the published manual.

Amend WMO-No. 306 Manual on Codes Volume I.3 as follows.
In the section “FM system of extensible markup language representations” add the following entry.
	FM 331 Ext. WMLTS‑XML
	Hydrological Timeseries. Allows a monotonic series of observations over time to be described to the level of detail required for accurate representation as timeseries, with specific consideration for Hydrological data.
Res. X (EC-69)


	FM 332 Ext. WMLRGS‑XML
	Ratings, Gaugings and Sections. Allows the description of the process and conversions used to determine hydrological observations such as river discharge.
Res. X (EC-69)





Add new section FM231: WMLTS-XML and FM232 WMLRGS-XML  following section FM 2221: TMSL-XML.
FM 231: WaterML2 – Time series

FM 231-16	WMLTS -XML	WATERML2 TIME SERIES OBSERVATIONS
231.1	Scope
WMLTS-XML shall be used for the exchange in extensible markup language (XML) of time series of hydrological  information conforming to the “WaterML2.0 Part 1 Timeseries” conceptual model. WMLTS-XML may be used directly to represent time series information or incorporated as components within other XML encodings.
Note: the WMLTS-XML application schema and XML encoding are both described in the document OGC/IS 10-126r4 WaterML 2.0: Part 1 - Timeseries.
Note: further information on handling application schema and data modelling can be found in the informal document Guidelines on Data Modelling for WMO Codes (available in English only from http://wis.wmo.int/metce-uml).
Note: representation of non-hydrological information in time series should use FM-221 TMSL.
The Requirements Classes defined in WMLTS-XML are listed in Table 231-1.
Table 231-1. Requirements Classes defined in WMLTS-XML
	Requirements Classes

	Requirements Class
	http://def.wmo/int/wmlts/2016/req/xsd-xml-rules, Part D, 231.4 

	Requirements Class
	http://def.wmo/int/wmlts/2016/req/xsd-timeseries-observation, Part D, 231.5 

	Requirements Class
	http://def.wmo/int/wmlts/2016/req/xsd-timeseries-tvp-observation, Part D, 231.6 

	Requirements Class
	http://def.wmo/int/wmlts/2016/req/xsd-measurement-timeseries-tvp-observation, Part D, 231.7 

	Requirements Class
	http://def.wmo/int/wmlts/2016/req/xsd-categorical-timeseries-tvp-observation, Part D, 231.8 

	Requirements Class
	http://def.wmo/int/wmlts/2016/req/xsd-timeseries-tvp, Part D, 231.9 

	Requirements Class
	http://def.wmo/int/wmlts/2016/req/xsd-measurement-timeseries-tvp, Part D, 231.10 

	Requirements Class
	http://def.wmo/int/wmlts/2016/req/xsd-categorical-timeseries-tvp, Part D, 231.11 

	Requirements Class
	http://def.wmo/int/wmlts/2016/req/xsd-feature-of-interest-monitoring-point, Part D, 231.12 

	Requirements Class
	http://def.wmo/int/wmlts/2016/req/xsd-observation-process, Part D, 231.13 

	Requirements Class
	http://def.wmo/int/wmlts/2016/req/xsd-monitoring-point, Part D, 231.14 

	Requirements Class
	http://def.wmo/int/wmlts/2016/req/xsd-collection, Part D, 231.15 



231.2 XML Schema for WMLTS-XML
231.2.1	Representations of information in WMLTS-XML shall declare the XML namespaces listed in Tables 231-2 and 231-3.
Note: additional namespace declarations may be required depending on the XML elements used within the WMLTS -XML. 
Note: the XML Schema is packaged in six XML schema documents (XSD) describing one XML namespace: http://schemas.opengis.net/waterml/2.0   
Note: Schematron schemas providing additional constraints are provided alongside the XSD defining WMLTS-XML. 
Table 231-2. XML namespaces defined for WMLTS-XML
	XML Namespace
	Default namespace prefix
	Canonical location of all-components schema document

	http://www.opengis.net/waterml/2.0
	wml2
	http://schemas.opengis.net/waterml/2.0/waterml2.xsd



Table 231-3. External XML namespaces used in WMLTS-XML
	Standard
	XML Namespace
	Default namespace prefix
	Canonical location of all-components schema document

	XML Schema 
	http://www.w3.org/2001/XMLSchema
	xs
	

	Schematron
	http://purl.oclc.org/dsdl/schematron
	sch
	

	XML Linking Language
	http://www.w3.org/1999/xlink
	xlink
	https://www.w3.org/1999/xlink.xsd

	ISO 19136:2006 GML
	http://www.opengis.net/gml/3.2
	gml
	http://schemas.opengis.net/gml/3.2.1/gml.xsd

	OGC OMXML
	http://www.opengis.net/om/2.0
	om
	http://schemas.opengis.net/om/2.0/observation.xsd



231.3	Virtual typing
231.3.1	In accordance with OMXML (clause 7.2), the specialization of OM_Observation result type is provided through schematron restriction. The om:type element shall be used to specify the type of OM_Observation that is being encoded using the URI for the corresponding observation type listed in Part D code table D-15.  
Note: Part D code Table D-15 is described in Part D Appendix A.
Note: Part D code table D-15 is published online at http://codes.wmo.int/<url-tbc>/
Note: the URI for each observation type is composed by appending the notation to the code-space. As an example, the URI of MeasurementTimeseriesTVPObservation is http://www.opengis.net/def/observationType/waterml/2.0 /MeasurementTimeseriesTVPObservation.
Note: Each URI will resolve to provide further information about the associated observation type. 
Note: The terms “observation” and “measurement” evoke a particular concept to meteorologists (e.g. the measurement of physical phenomena using an instrument or sensor). As defined in ISO 19156:2011, Geographic information – Observations and Measurements, an instance of OM_Observation is defined as an “estimate of the value of some property of some feature of interest using a specified procedure”. OM_Measurement is clearly applicable to the measurement of some physical property values using an instrument or sensor, but is equally applicable to the numerical simulation of physical property values using a computational model (e.g. a forecast or reanalysis).
231.4 	Requirements Class: XML Rules
231.4.1	This requirements class contains a set of general rules applicable to the XML encoding.
231.4.2	XML elements shall conform to all Requirements specified in Table 231-4.
Note: XML implementation of WMLTS-XML is dependent on:
GML [ISO 19136:2007 Geographic Information – Geography Markup Language]
OMXML[OGC/IS 10-025r1 Observations and Measurements 2.0 - XML Implementation]
Table 231-4. Requirements class xsd-xml-rules
	Requirements Class

	http://def.wmo.int/wmlts/2016/req/xsd-xml-rules

	Target Type
	Data instance

	Name
	XML Rules

	 Dependency
	http://www.opengis.net/spec/waterml/2.0/req/xsd-xml-rules
WaterML 2.0 Part 1 clause 10.3


Note: Dependency http://www.opengis.net/spec/waterml/2.0/req/xsd-xml-rules has associated conformance class http://www.opengis.net/spec/waterml/2.0/conf/xsd-xml-rules, WaterML 2.0 Part 1 clause A.2.1.

231.5 	Requirements Class: Time series Observation
231.5.1	This requirements class restricts the content model for the XML element OM_Observation relating specifically to time series observations. The requirements classes that depend on this class describe specific result types of time series.
231.5.2	Instances of om:OM_Observation with element om:type specifying an observation type listed in Part D code table D-15 shall conform to all Requirements of all relevant dependencies specified in Table 231-5.
Table 231-5. Requirements class xsd-timeseries-observation
	Requirements Class

	http://def.wmo.int/wmlts/2016/req/xsd-timeseries-observation

	Target Type
	Data instance

	Name
	Time series Observation

	 Dependency
	http://www.opengis.net/spec/waterml/2.0/req/xsd-timeseries-observation
WaterML 2.0 Part 1 clause 10.4


Note: Dependency http://www.opengis.net/spec/waterml/2.0/req/xsd- timeseries-observation  has associated conformance class http://www.opengis.net/spec/waterml/2.0/conf/xsd-timeseries-observation, WaterML 2.0 Part 1 clause A.2.2.
231.6 	Requirements Class: Time series Time-Value Pair (Interleaved) Observation
231.6.1	This requirements class describes the core type of timeseries observation – one with a result of an interleaved time-value pair timeseries.
231.6.2	XML elements describing a Time series Time-Value Pair (Interleaved) Observation shall conform to all Requirements specified in Table 231-6.
Table 231-6. Requirements class xsd-timeseries-tvp-observation
	Requirements Class

	http://def.wmo.int/wmlts/2016/req/xsd-timeseries-tvp-observation

	Target Type
	Data instance

	Name
	Time series Time-Value Pair (Interleaved) Observation

	 Dependency
	http://www.opengis.net/spec/waterml/2.0/req/xsd-timeseries-tvp-observation
WaterML 2.0 Part 1 clause 10.5


Note: Dependency http://www.opengis.net/spec/waterml/2.0/req/xsd-timeseries-tvp-observation  has associated conformance class http://www.opengis.net/spec/waterml/2.0/conf/xsd-timeseries-tvp-observation, WaterML 2.0 Part 1 clause A.2.3.
231.7 	Requirements Class: Measurement Time Series Time-Value Pair (Interleaved) Observation
231.7.1	This requirements class describes an interleaved time series time-value pair Observation where the result is a set of Measurement values
231.7.2	XML elements describing a Measurement Time Series Time-Value Pair (Interleaved) Observation shall conform to all Requirements specified in Table 231.7.
Table 231-7. Requirements class xsd-measurement-timeseries-tvp-observation
	Requirements Class

	http://def.wmo.int/wmlts/2016/req/xsd-measurement-timeseries-tvp-observation 

	Target Type
	Data instance

	Name
	Measurement Time Series Time Value Pair (Interleaved) Observation

	 Dependency
	http://www.opengis.net/spec/waterml/2.0/req/xsd-measurement-timeseries-tvp-observation
WaterML 2.0 Part 1 clause 10.6


Note: Dependency http://www.opengis.net/spec/waterml/2.0/req/xsd-measurement-timeseries-tvp-observation  has associated conformance class http://www.opengis.net/spec/waterml/2.0/conf/xsd-measurement-timeseries-tvp-observation, WaterML 2.0 Part 1 clause A.2.4.
231.8 	Requirements Class: Categorical Time Series Time-Value Pair (Interleaved) Observation
231.8.1	This requirements class describes an interleaved time series time-value pair Observation where the result is a set of Categorical values.
231.8.2	XML elements describing a Categorical Time Series Time-Value Pair (Interleaved) Observation shall conform to all Requirements specified in Table 231-8.
Table 231-8. Requirements class xsd-categorical-timeseries-tvp-observation
	Requirements Class

	http://def.wmo.int/wmlts/2016/req/xsd-categorical-timeseries-tvp-observation

	Target Type
	Data instance

	Name
	Categorical Time Series Time Value Pair (Interleaved) Observation

	 Dependency
	http://www.opengis.net/spec/waterml/2.0/req/xsd-categorical-tvp-timeseries-observation
WaterML 2.0 Part 1 clause 10.7


Note: Dependency http://www.opengis.net/spec/waterml/2.0/req/xsd-categorical-timeseries-tvp-observation has associated conformance class http://www.opengis.net/spec/waterml/2.0/conf/xsd-categorical-timeseries-tvp-observation, WaterML 2.0 Part 1 clause A.2.5.
231.9 	Requirements Class: Time Series Time-Value Pair
231.9.1	This requirements class describes the structure of the interleaved time series. The structure supports time-value pair representation with the ability to associate metadata on a point-by-point basis.
231.9.2	XML elements describing a Time Series Time-Value Pair shall conform to all Requirements specified in Table 231-9.
Table 231-9. Requirements class xsd-timeseries-tvp
	Requirements Class

	http://def.wmo.int/wmlts/2016/req/xsd-timeseries-tvp

	Target Type
	Data instance

	Name
	Time Sseries Time-Value Pair

	 Dependency
	http://www.opengis.net/spec/waterml/2.0/req/xsd-timeseries-tvp
WaterML 2.0 Part 1 clause 10.8


Note: Dependency http://www.opengis.net/spec/waterml/2.0/req/xsd-timeseries-tvp has associated conformance class http://www.opengis.net/spec/waterml/2.0/conf/xsd-timeseries-tvp, WaterML 2.0 Part 1 clause A.2.7.
231.10 	Requirements Class: Measurement Time Series Time-Value Pair 
231.10.1	This requirements class describes a time-value pair where the values are Measurements.
231.10.2	XML elements describing a Measurement Time Series Time-Value Pair shall conform to all Requirements specified in Table 231-10.
Table 231-10. Requirements class xsd-measurement-timeseries-tvp
	Requirements Class

	http://def.wmo.int/wmlts/2016/req/xsd-measurement-timeseries-tvp

	Target Type
	Data instance

	Name
	Measurement Time Series Time-Value Pair

	 Dependency
	http://www.opengis.net/spec/waterml/2.0/req/xsd-measurement-timeseries-tvp
WaterML 2.0 Part 1 clause 10.9


Note: Dependency http://www.opengis.net/spec/waterml/2.0/req/xsd-measurement-timeseries-tvp   has associated conformance class http://www.opengis.net/spec/waterml/2.0/conf/xsd-measurement-timeseries-tvp, WaterML 2.0 Part 1 clause A.2.8.
231.11 	Requirements Class: Categorical Time Series Time-Value Pair 
231.11.1	This requirements class describes a time-value pair where the values are Categorical values.
231.11.2	XML elements describing a Categorical Time Series Time-Value Pair shall conform to all Requirements specified in Table 231-11.
Table 231-11. Requirements class xsd-categorical-timeseries-tvp
	Requirements Class

	http://def.wmo.int/wmlts/2016/req/xsd-categorical-timeseries-tvp

	Target Type
	Data instance

	Name
	Categorical Time Series Time-Value Pair

	 Dependency
	http://www.opengis.net/spec/waterml/2.0/req/xsd-categorical-timeseries-tvp
WaterML 2.0 Part 1 clause 10.10


Note: Dependency http://www.opengis.net/spec/waterml/2.0/req/xsd-categorical-timeseries-tvp has associated conformance class http://www.opengis.net/spec/waterml/2.0/conf/xsd-categorical-timeseries-tvp, WaterML 2.0 Part 1 clause A.2.9.
231.12 	Requirements Class: Monitoring Point as Feature of Interest
231.12.1	This requirements class captures the restriction of OM_Observation where the feature of interest is a MonitoringPoint.
231.12.2	XML elements describing a Monitoring Point as a Feature Of Interest shall conform to all Requirements specified in Table 231.12.
Table 231-12. Requirements class xsd-feature-of-interest-monitoring-point
	Requirements Class

	http://def.wmo.int/wmlts/2016/req/xsd-timeseries-observation

	Target Type
	Data instance

	Name
	Monitoring Point Feature of Interest

	 Dependency
	http://www.opengis.net/spec/waterml/2.0/req/xsd-feature-of-interest-monitoring-point
WaterML 2.0 Part 1 clause 10.11


Note: Dependency http://www.opengis.net/spec/waterml/2.0/req/xsd-feature-of-interest-monitoring-point has associated conformance class http://www.opengis.net/spec/waterml/2.0/conf/xsd-feature-of-interest-monitoring-point, WaterML 2.0 Part 1 clause A.2.10.
231.13 	Requirements Class: Observation Process
231.13.1	This requirements class is used to describe the process involved in making time series observation.
231.13.2	XML elements describing a process shall conform to all Requirements specified in Table 231.13.
Table 231.13. Requirements class xsd-observation-process
	Requirements Class

	http://def.wmo.int/wmlts/2016/req/xsd-observation-process

	Target Type
	Data instance

	Name
	Observation Process

	 Dependency
	http://www.opengis.net/spec/waterml/2.0/req/xsd-observation-process
WaterML 2.0 Part 1 clause 10.12


Note: Dependency http://www.opengis.net/spec/waterml/2.0/req/xsd-observation-process has associated conformance class http://www.opengis.net/spec/waterml/2.0/conf/xsd-observation-process, WaterML 2.0 Part 1 clause A.2.11.
231.14 	Requirements Class: Monitoring Point
231.14.1	This requirements class is to be used to describe monitoring points (sampling points) that are described using a point-based geometry. WaterML2.0 extends the OMXML Sampling Point type to add metadata specific to hydrological monitoring.
231.14.2	XML elements describing a Monitoring Point shall conform to all Requirements specified in Table 231.14.
Table 231-14. Requirements class xsd-monitoring-point
	Requirements Class

	http://def.wmo.int/wmlts/2016/req/xsd-monitoring-point

	Target Type
	Data instance

	Name
	Monitoring Point

	 Dependency
	http://www.opengis.net/spec/waterml/2.0/req/xsd-monitoring-point
WaterML 2.0 Part 1 clause 10.13


Note: Dependency http://www.opengis.net/spec/waterml/2.0/req/xsd-monitoring-point has associated conformance class http://www.opengis.net/spec/waterml/2.0/conf/xsd-monitoring-point, WaterML 2.0 Part 1 clause A.2.12.
231.15 	Requirements Class: Collection
231.15.1	This requirements class is to be used to describe collections of objects from WaterML2.0. This includes observations, sampling features, sampling feature groups and inline dictionaries.
231.15.2	XML elements describing a Collection shall conform to all Requirements specified in Table 231-15.
Table 231-15. Requirements class xsd-collection
	Requirements Class

	http://def.wmo.int/wmlts/2016/req/xsd-collection

	Target Type
	Data instance

	Name
	Collection

	 Dependency
	http://www.opengis.net/spec/waterml/2.0/req/xsd-collection
WaterML 2.0 Part 1 clause 10.14


Note: Dependency http://www.opengis.net/spec/waterml/2.0/req/xsd-collection has associated conformance class http://www.opengis.net/spec/waterml/2.0/conf/xsd-collection, WaterML 2.0 Part 1 clause A.2.13.




FM 232: WaterML2 – Ratings, Gaugings and Sections

FM 232-16	WMLRGS -XML	 WATERML Ratings,  gaugings and sections
232.1	Scope
WMLRGS-XML shall be used for the exchange in extensible markup language (XML) of hydrological information conforming to the “WaterML2.0 Part 2 Ratings, Gaugings and Sections” conceptual model. WMLRGS-XML may be used directly to encode Ratings, Guagings and Sections information or incorporated as components within other XML encodings.
Note: the WMLRGS-XML application schema and XML encoding are both described in the document OGC/IS 15-018rs WaterML 2.0: Part 2 – Ratings, Gaugings and Sections
Note: further information on handling application schema and data modelling can be found in the informal document Guidelines on Data Modelling for WMO Codes (available in English only from http://wis.wmo.int/metce-uml).
The Requirements Classes defined in WMLRGS-XML are listed in Table 1.
Table 1. Requirements Classes defined in WMLRGS-XML
	Requirements Classes

	Requirements Class
	http://def.wmo/int/wmlrgs/2016/req/xsd-xml-rules, Part D, 232.4

	Requirements Class
	http://def.wmo/int/wmlrgs/2016/req/xml-collection, Part D, 232.5

	Requirements Class
	http://def.wmo/int/wmlrgs/2016/req/xml-conversions, Part D 232.6

	Requirements Class
	http://def.wmo/int/wmlrgs/2016/req/xml-range-values, Part D 232.7

	Requirements Class
	http://def.wmo/int/wmlrgs/2016/req/xml-gaugings, Part D, 232.8

	Requirements Class
	http://def.wmo/int/wmlrgs/2016/req/xml-section-observation, Part D, 232.9



232.2 XML Schema for WMLRGS-XML
232.2.1	Representations of information in WMLRGS-XML shall declare the XML namespaces listed in Tables 232-2 and 232-3. 
Note: additional namespace declarations may be required depending on the XML elements used within the WMLRGS -XML. 
Note: the XML Schema is packaged in six XML schema documents (XSD) describing one XML namespace: http://schemas.opengis.net/waterml/part2/1.0   
Note: Schematron schemas providing additional constraints are provided alongside the XSD defining WMLRGS-XML. 

Table 232-2. XML namespaces defined for WMLRGS-XML
	XML Namespace
	Default namespace prefix
	Canonical location of all-components schema document

	http://www.opengis.net/waterml/part2/1.0
	wmlrgs
	http://schemas.opengis.net/waterml/part2/1.0/waterml2-part2.xsd.



Table 232-3. External XML namespaces used in WMLRGS-XML
	Standard
	XML Namespace
	Default namespace prefix
	Canonical location of all-components schema document

	XML Schema 
	http://www.w3.org/2001/XMLSchema
	xs
	

	Schematron
	http://purl.oclc.org/dsdl/schematron
	sch
	

	XML Linking Language
	http://www.w3.org/1999/xlink
	xlink
	https://www.w3.org/1999/xlink.xsd

	ISO 19136:2006 GML
	http://www.opengis.net/gml/3.2
	gml
	http://schemas.opengis.net/gml/3.2.1/gml.xsd

	OGC OMXML
	http://www.opengis.net/om/2.0
	om
	http://schemas.opengis.net/om/2.0/observation.xsd

	WaterML2.0 Part 1 – Timeseries
	http://www.opengis.net/waterml/2.0
	wml2
	http://schemas.opengis.net/waterml/2.0/waterml2.xsd



232.3 	Requirements Class: XML Rules
232.3.1	This requirements class contains a set of general rules applicable to the XML encoding.
232.3.2	XML elements shall conform to all Requirements specified in Table 232-4.
Note: XML implementation of WMLRGS-XML is dependent on:
GML [ISO 19136:2007 Geographic Information – Geography Markup Language]
OMXML[OGC/IS 10-025r1 Observations and Measurements 2.0 - XML Implementation]
Table 232-4. Requirements class xml-rules
	Requirements Class

	http://def.wmo.int/wmlrgs/2016/req/xml-rules

	Target Type
	Data instance

	Name
	XML Rules

	 Dependency
	http://www.opengis.net/spec/waterml/part2/1.0/req/xml-rules
WaterML 2.0 Part 2 clause 9.1


Note: Dependency http://www.opengis.net/spec/waterml/part2/1.0/req/xml-rules has associated conformance class http://www.opengis.net/spec/req/waterml/part2/1.0/conf/xml-rules, WaterML 2.0 Part 2 clause B.1.

232.4 	Requirements Class: Collections
232.4.1	This requirements class defines a Collection class which extends the WMLTS-XML Collection class to provide support for conversions, gauging and cross-sections.
232.4.2	XML Elements describing a WMLRGS-XML Collection shall conform to all Requirements specified in Table 232-5.
Table 232-5. Requirements class xml-collection
	Requirements Class

	http://def.wmo.int/wmlrgs/2016/req/xml-collection

	Target Type
	Data instance

	Name
	XML Collection

	 Dependency
	http://www.opengis.net/spec/waterml/part2/1.0/req/xml-collection
WaterML 2.0 Part 2 clause 9.2


Note: Dependency http://www.opengis.net/spec/waterml/part2/1.0/req/xml-collection has associated conformance class http://www.opengis.net/spec/req/waterml/part2/1.0/conf/xml-collection, WaterML 2.0 Part 2 clause B.2.

232.5 	Requirements Class: Conversions
232.5.1	This requirements class contains a set of general rules applicable to the XML encoding.
232.5.2	XML Elements describing a Conversion shall conform to all Requirements specified in Table 232-6.
Table 232-6. Requirements class xml-conversions
	Requirements Class

	http://def.wmo.int/wmlrgs/2016/req/xml-conversions

	Target Type
	Data instance

	Name
	XML Conversions

	 Dependency
	http://www.opengis.net/spec/waterml/part2/1.0/req/xml-conversions
WaterML 2.0 Part 2 clause 9.3


Note: Dependency http://www.opengis.net/spec/waterml/part2/1.0/req/xml-conversions has associated conformance class http://www.opengis.net/spec/req/waterml/part2/1.0/conf/xml-conversions, WaterML 2.0 Part 2 clause B.3.

232.6 	Requirements Class: Range Values
232.6.1	This requirements class contains a set of general rules applicable to the XML encoding.
232.6.2	XML Elements describing Range Values shall conform to all Requirements specified in Table 232-7.
Table 232-7. Requirements class xml-range-values
	Requirements Class

	http://def.wmo.int/wmlrgs/2016/req/xml-range-values

	Target Type
	Data instance

	Name
	XML Rules

	 Dependency
	http://www.opengis.net/spec/waterml/part2/1.0/req/xml-range-values
WaterML 2.0 Part 2 clause 9.4


Note: Dependency http://www.opengis.net/spec/waterml/part2/1.0/req/xml-range-values has associated conformance class http://www.opengis.net/spec/req/waterml/part2/1.0/conf/xml-range-values, WaterML 2.0 Part 2 clause B.4.

232.7 	Requirements Class: Gaugings
232.7.1	This requirements class contains a set of general rules applicable to the XML encoding.
232.7.2	XML Elements describing Gaugings shall conform to all Requirements specified in Table 232-8.
Table 232-8. Requirements class xml-gaugings
	Requirements Class

	http://def.wmo.int/wmlrgs/2016/req/xml-gaugings

	Target Type
	Data instance

	Name
	XML Gaugings

	 Dependency
	http://www.opengis.net/spec/waterml/part2/1.0/req/xml-gaugings
WaterML 2.0 Part 2 clause 9.5


Note: Dependency http://www.opengis.net/spec/waterml/part2/1.0/req/xml-gaugings has associated conformance class http://www.opengis.net/spec/req/waterml/part2/1.0/conf/xml-gaugings, WaterML 2.0 Part 2 clause B.5.

232.8 	Requirements Class: Section Observation
232.8.1	This requirements class contains a set of general rules applicable to the XML encoding.
232.8.2	XML Elements describing a SectionObservation shall conform to all Requirements specified in Table 232-9.
Table 232-9. Requirements class xml-section-observation
	Requirements Class

	http://def.wmo.int/wmlrgs/2016/req/xml-section-observation

	Target Type
	Data instance

	Name
	XML Section Observation

	 Dependency
	http://www.opengis.net/spec/waterml/part2/1.0/req/xml-section-observation
WaterML 2.0 Part 2 clause 9.6


Note: Dependency http://www.opengis.net/spec/waterml/part2/1.0/req/xml-section-observation has associated conformance class http://www.opengis.net/spec/req/waterml/part2/1.0/conf/xml-section-observation, WaterML 2.0 Part 2 clause B.6.
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Add the following to Appendix A
Code Table D-15: WMLTS-XML  (WATERML2) – TIME SERIES OBSERVATION TYPES
The items within this code table are specialized observation or measurement types defined within WaterML2.0 Part 1 Time Series. Each observation or measurement type listed herein is implemented in WMLTS-XML using the OM_Observation class (defined in ISO 19156, Geographic information - Observations and measurements, clause 6.2). A URI for each observation type is composed by appending the notation to the code-space. As an example, the URI of MeasurementTimeseriesTVPObservation is http://www.opengis.net/def/observationType/waterml/2.0 /MeasurementTimeseriesTVPObservation. 

	Label
	Notation
	Code-space
	Description

	Measurement TVP Timeseries Observation
	MeasurementTimeseriesTVPObservation
	http://www.opengis.net/def/observationType/waterml/2.0/
	An OM_Observation where the result is a measurement time series

	Categorical TVP Timeseries Observation
	CategoricalTVPTimeseriesObservation
	http://www.opengis.net/def/observationType/waterml/2.0/
	An OM_Observation where the result is a categorical time series


Are other observation types needed?
Code Table D-16: WMLTS-XML  (WATERML2) – TIME SERIES DATA QUALITY CODES
The items within this code table are the data quality codes that may be used to indicate the quality of individual data points within a WMLTS‑XML time series. 
Each data quality code is uniquely identified using a URI. The URI is also a URL providing additional information about the quality assessment. This code table is published at http://opengis.net/def/waterml/2.0/quality/.
Note: This table is a subset of the values permitted for FM 221 TSML-XML.

	Label
	URI
	Description

	Good
	http://opengis.net/def/waterml/2.0/quality/good
	The data has been examined and represents a reliable measurement.

	Suspect 
	http://opengis.net/def/waterml/2.0/quality/suspect
	The data should be treated as suspect.

	Estimate 
	http://opengis.net/def/waterml/2.0/quality/estimate
	The data is an estimate only, not a direct measurement.

	Poor 
	http://opengis.net/def/waterml/2.0/quality/poor
	The data should be considered as low quality and may have been rejected.

	Unchecked 
	http://opengis.net/def/waterml/2.0/quality/unchecked
	The data has not been checked by any qualitative method.

	Missing
	http://opengis.net/def/waterml/2.0/quality/missing
	The data is missing.



Code Table D-17: WMLTS-XML  (WATERML2) – TIME SERIES INTERPOLATION CODES
The items within this code table are used to indicate how data should be interpolated between neighbouring points in a WMLTS-XML time series. 
Each quality code is uniquely identified using a URI. The URI is also a URL providing additional information about the interpolation method. This code table is published at http://opengis.net/def/waterml/2.0/interpolationType.

	Label
	URI
	Description

	Continuous 
	http://www.opengis.net/def/waterml/2.0/interpolationType/Continuous
	A continuous time series indicates the observation result is the value of a property at the indicated instant in time. The points are essentially connected and interpolation may occur between points in order to estimate the value of the property between points. The appropriate time spacing between successive points to minimise interpolation errors is related to rate of change (wrt time) of the property.

	Discontinuous 
	http://www.opengis.net/def/waterml/2.0/interpolationType/Discontinuous
	The sampling of the property occurs such that it is not possible to regard the series as continuous. The time between samples is too large to classify the measurements as continuous.
Example: An infrequent water sample measuring pH.

	Instant Total 
	http://www.opengis.net/def/waterml/2.0/interpolationType/InstantTotal
	Value represents a total attributed to a specific time instant. This is normally generated from an event based measuring device.
Example: An individual tip of a tipping bucket rain gauge.

	Average Preceding 
	http://www.opengis.net/def/waterml/2.0/interpolationType/AveragePrec
	Value represents the average value over the preceding interval.    

	Maximum Preceding 
	http://www.opengis.net/def/waterml/2.0/interpolationType/MaxPrec
	Value represents the maximum value that was measured during the preceding time interval.

	Minimum Preceding
	http://www.opengis.net/def/waterml/2.0/interpolationType/MinPrec
	Value represents the minimum value that was measured during the preceding time interval.

	Preceding Total 
	http://www.opengis.net/def/waterml/2.0/interpolationType/TotalPrec
	Value represents the total of measurements taken within the previous time interval.

	Average Succeeding
	http://www.opengis.net/def/waterml/2.0/interpolationType/AverageSucc
	Value represents the average value over the following interval.    

	Total Succeeding 
	http://www.opengis.net/def/waterml/2.0/interpolationType/TotalSucc
	Value represents the average value over the following interval.

	Minimum Succeeding
	http://www.opengis.net/def/waterml/2.0/interpolationType/MinSucc
	Value represents the minimum value for the following interval.

	Maximum Succeeding 
	http://www.opengis.net/def/waterml/2.0/interpolationType/MaxSucc
	Value represents the maximum value for the following interval.

	Constant Preceding 
	http://www.opengis.net/def/waterml/2.0/interpolationType/ConstPrec
	Value is constant in the preceding interval.

	Constant Succeeding 
	http://www.opengis.net/def/waterml/2.0/interpolationType/ConstSucc
	Value is constant in the succeeding interval.



Code Table D-18: WMLTS-XML  (WATERML2) – TIME SERIES PROCESS TYPE CODES
The items within this code table are the process type codes that may be used to indicate the type of process that was used in a WMLTS-XML time series observation. 
Each process type code is uniquely identified using a URI. The URI is also a URL providing additional information about the process. This code table is published at http://www.opengis.net/def/waterml/2.0/processType/.

	Label
	URI
	Description

	 Algorithm
	http://www.opengis.net/def/waterml/2.0/processType/Algorithm
	Timeseries data is generated by applying an algorithm to input data

	Manual Method
	http://www.opengis.net/def/waterml/2.0/processType/ManualMethod
	Timeseries data is collected manually

	 Sensor
	http://www.opengis.net/def/waterml/2.0/processType/Sensor
	Timeseries data is collected from an automated sensor

	Simulation
	http://www.opengis.net/def/waterml/2.0/processType/Simulation
	Timeseries is generated from a simulation

	Unknown
	http://www.opengis.net/def/waterml/2.0/processType/Unknown 
	Timeseries is collected or generated by an unknown process




Code Table D-19: WMLRGS-XML (WaterML2)  – Ratings, Gaugings and Sections – Timeseriesmedium  Codes
The items within this code table are the medium type codes that may be used to indicate in what medium a WMLTS-XML time series observation occurred.
Each medium type (Timeseriesmedium) code is uniquely identified using a URI. The URI is also a URL providing additional information about the medium. This code table is published at http://www.opengis.net/def/waterml/2.0/mediumType/.

	Label
	URI
	Description

	Atmosphere
	http://www.opengis.net/def/waterml/2.0/medium/Atmosphere 
	The layer of gases surrounding the planet Earth

	Ground Snow
	http://www.opengis.net/def/waterml/2.0/medium/GroundSnow 
	
Frozen water in the form of snow collecting on the ground

	Ground Water
	http://www.opengis.net/def/waterml/2.0/medium/GroundWater 
	Water located beneath the ground surface in soil pore spaces and in the fractures of rock formations

		Interstitial Water / 
Pore Water



	http://www.opengis.net/def/waterml/2.0/medium/PoreWater 
	
Subsurface water in an interstice or pore

	
Pore Air
	http://www.opengis.net/def/waterml/2.0/medium/PoreAir 
	
Subsurface air in an interstice or pore

	Sediment Water
	http://www.opengis.net/def/waterml/2.0/medium/SedimentWater 

	Water at the boundary between bed sediment and an overlying water column

	Soil
	http://www.opengis.net/def/waterml/2.0/medium/Soil 
	Particles of broken rock that have been altered by chemical and mechanical processes that include weathering and erosion; the depth of regolith that influence and have been influenced by plant roots

	Soil Air
	http://www.opengis.net/def/waterml/2.0/medium/SoilAir

	All forms of air contained within soil

	
Soil Water
	http://www.opengis.net/def/waterml/2.0/medium/SoilWater 
	All forms of water contained within soil

	Surface Water
	http://www.opengis.net/def/waterml/2.0/medium/SurfaceWater 
	Water collecting on the ground or in a stream, river, lake, wetland, or ocean

	Tissue
	http://www.opengis.net/def/waterml/2.0/medium/Tissue
	An ensemble of biological cells

	Unknown
	http://www.opengis.net/def/waterml/2.0/medium/Unknown 
	An unknown medium

	Water
	http://www.opengis.net/def/waterml/2.0/medium/Water 
	All forms of water



Code Table D-21: WMLRGS-XML (WaterML2)  – Ratings, Gaugings and Sections DevelopmentMethodCode
The items within this code table are the development method codes that may be used to indicate the way the conversion was developed.
Each development method code (DevelopmentMethodCode) is uniquely identified using a URI. The URI is also a URL providing additional information about the development method. This code table is published at http://www.opengis.net/def/waterml/part2/1.0/DevelopmentMethodCode/.

	Label
	URI
	Description

	equation
	http://www.opengis.net/def/waterml/part2/1.0/DevelopmentMethodCode/equation
	The conversion was developed using a standard equation (e.g. from a known control structure).

	estimated
	http://www.opengis.net/def/waterml/part2/1.0/DevelopmentMethodCode/estimated
	The relationship was estimated using modeling, mass balance or other quantifiable techniques.

	fromGauging
	http://www.opengis.net/def/waterml/part2/1.0/DevelopmentMethodCode/fromGauging
	The conversion was developed using regular gaugings.

	unknown
	http://www.opengis.net/def/waterml/part2/1.0/DevelopmentMethodCode/unknown
	Unknown development method.



Code Table D-22: WMLRGS-XML (WaterML2)  – Ratings, Gaugings and Sections DomainFeatureTypeCode
The items within this code table are the domain feature codes that may be used to indicate the feature type that the conversion relates to. E.g. ‘River’, ‘Reservoir’.

	Label
	URI
	Description

	
	
	



 There are no pre-defined entries for this code table.

[bookmark: _GoBack]Code Table D-23: WMLRGS-XML (WaterML2)  – Ratings, Gaugings and Sections PropertyCode
The items within this code table are the property codes that may be used to indicate the observable property E.g. ‘river level’, ‘discharge’.

	Label
	URI
	Description

	
	
	



 There are no pre-defined entries for this code table.


Code Table D-24: WMLRGS-XML (WaterML2)  – Ratings, Gaugings and Sections – StatusCode
The items within this code table are codes that may be used to indicate where the conversion is in its development lifecycle.
Each status code (StutusCode) is uniquely identified using a URI. The URI is also a URL providing additional information about the status. This code table is published at http://www.opengis.net/def/waterml/part2/1.0/StatusCode/.

	Label
	URI
	Description

	working
	http://www.opengis.net/def/waterml/part2/1.0/StatusCode/working
	The conversion relationship is the working version. This is the currently active conversion.

	inReview
	http://www.opengis.net/def/waterml/part2/1.0/StatusCode/inReview
	The conversion is under review.

	approved
	http://www.opengis.net/def/waterml/part2/1.0/StatusCode/approved
	The conversion has been approved for use.

	submitted
	http://www.opengis.net/def/waterml/part2/1.0/StatusCode/submitted
	The conversion has been reviewed and submitted for approval but has not yet been approved.

	provisional
	http://www.opengis.net/def/waterml/part2/1.0/StatusCode/provisional
	The conversion has been modified to include the latest gauging information. It is released for real time purposes only.



Code Table D-25: WMLRGS-XML (WaterML2)  – Ratings, Gaugings Guagings and Sections – RangeDefinitionCode
The items within this code table are the range definition codes that may be used to indicate the nature of the range value, e.g. ‘a textual description of different flood levels’.

	Label
	URI
	Description

	
	
	



 There are no pre-defined entries for this code table.

Code Table D-26: WMLRGS-XML (WaterML2)  – Ratings, Gaugings Guagings and Sections –  OutputMethodCode
 The items within this code table are the output method codes that may be used to indicate the method used when measuring the output value. E.g. code item that describes an acoustic Doppler current profiler.

	Label
	URI
	Description

	
	
	


 
There are no pre-defined entries for this code table.

Code Table D-27: WMLRGS-XML (WaterML2)  – Ratings, Gaugings and Sections –  InputMethodCode
The items within this code table are the input method codes that may be used to indicate the method used when measuring the input value. E.g. manual staff gauge reading.

	Label
	URI
	Description

	
	
	


 There are no pre-defined entries for this code table.

Code Table D-28: WMLRGS-XML (WaterML2)  – Ratings, Gaugings and Sections –  ControlConditionCodes
The items within this code table are the control condition codes that may be used to indicate the condition of the control. E.g. a code indicating ‘control is affected by weed growth’.

	Label
	URI
	Description

	
	
	



 There are no pre-defined entries for this code table.

Code Table D-29: WMLRGS-XML (WaterML2)  – Ratings, Gaugings and Sections – RelativeDirectionCode
The items within this code table may be used to indicate the location of the gauging measurement relative to the monitoring point.
Each relative direction code (RelativeDirectionCode) is uniquely identified using a URI. The URI is also a URL providing additional information about the relative direction code. This code table is published at http://www.opengis.net/def/waterml/part2/1.0/RelativeDirectionCode/.

	Label
	URI
	Description

	Upstream
	http://www.opengis.net/def/waterml/part2/1.0/RelativeDirectionCode/upstream  
	The measurement was performed upstream of the monitoring point.

	Downstream
	http://www.opengis.net/def/waterml/part2/1.0/RelativeDirectionCode/downstream  
	The measurement was performed downstream of the monitoring point.



Code Table D-30: WMLRGS-XML (WaterML2)  – Ratings, Gaugings and Sections –StreamStateCode
The items within this code table may be used to indicate the stream state during the period of observation
Each stream state code (StreamStateCode) is uniquely identified using a URI. The URI is also a URL providing additional information about the stream state code. This code table is published at http://www.opengis.net/def/waterml/part2/1.0/StreamStateCode/.

	Label
	URI
	Description

	Rising
	http://www.opengis.net/def/waterml/part2/1.0/StreamStateCode/Rising
	The level of the stream was rising during observation.

	Falling
	http://www.opengis.net/def/waterml/part2/1.0/StreamStateCode/Falling
	The level of the stream was falling during observation.

	Steady
	http://www.opengis.net/def/waterml/part2/1.0/StreamStateCode/Steady
	The level of the stream was steady during observation.



Code Table D-31: WMLRGS-XML (WaterML2)  – Ratings, Gaugings and Sections –TerminationTypeCode
The items within this code table may be used to indicate the way the section observation has been terminated.

	Label
	URI
	Description

	
	
	


 There are no pre-defined entries for this code table.

Code Table D-32: WMLRGS-XML (WaterML2)  – Ratings, Gaugings and Sections –SectionPropertyCode
The items within this code table may be used to indicate observed properties of section observations.
Each section property code (SectionPropertyCode) is uniquely identified using a URI. The URI is also a URL providing additional information about the section property. This code table is published at http://www.opengis.net/def/waterml/part2/1.0/SectionPropertyCode/.

	Label
	URI
	Description

	longSection
	http://www.opengis.net/def/waterml/part2/1.0/SectionPropertyCode/longSection
	An observation of a longitudinal section.

	gaugingCrossSection
	http://www.opengis.net/def/waterml/part2/1.0/SectionPropertyCode/gaugingCrossSection
	An observation of a gauging cross section.

	crossSection
	http://www.opengis.net/def/waterml/part2/1.0/SectionPropertyCode/crossSection
	A cross section observation.

	controlCrossSection
	http://www.opengis.net/def/waterml/part2/1.0/SectionPropertyCode/controlCrossSection
	An observation of a control cross section.

	bedSlope
	http://www.opengis.net/def/waterml/part2/1.0/SectionPropertyCode/bedSlope
	An observation of a section of bed slope.
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