Purpose and focus

The Hydrologic Forecasting Interoperability Experiment intends to assist the WaterML2 Standards Working Group  and the Domain Working Group Hydro in the development of water related standards under the Open Geospatial Consortium umbrella. To provide proper feedback, focus will be given to aspects that are of primary relevance to real time operations of water systems. Many of these aspects are also relevant in research and analysis related activities. 

The focus areas of the experiment will be:

· performance

· suitability for the forecasting domain

· scalability

· notifications

Some preliminary experiments in the Surface Water IE have indicated that performance is an issue that needs specific attention since WaterML2 encoding carries relative much payload for the short time series records that are typical to the incremental nature of real time operations and forecasting. 

Since real time operations are repetitive in nature, it is not necessary to repeat meta data with the same verbosity as is desired in discovery oriented applications. The SWIE has also indicated that the file size of WaterML2 messages can be significantly compressed, which is beneficial from a network transmission perspective.

Therefore, it is suggested that experiments are conducted with:

· meta data verbosity: verbose and minimal

· encoding: plain xml vs. binary xml (fast infosets, possibly efficient xml)

The minimal meta data encoding is intended to be as lightweight as possible, thus providing just enough identifiers to map the time series into the internal system format. More information can be obtained by using the verbose meta data.

It is desirable that services providing historical observations as well as observations providing future observations (i.e. forecasts) facilitate a mixture of suggested options. To accommodate these experiments, a SOS profile is defined which acts as a set of conventions to ensure that a client and a service can exchange data seamlessly.

Conventions

The following profile is suggested:

procedure

· observedProperty: Discharge, GageHeight, Temperature, Precipitation, Turbidity, DO, pH 

· procedure: Unit, Mean, Maximum, Minimum, Variance, Mode, STD, SUM

· offering: verbose-xml, verbose-fi, verbose-exml, minimal-xml, minimal-fi, minimal-exml

Offering examples

To illustrate the difference between the verbose and minimal meta data version, the KiWis example measurement-timeseries-kisters-discharge.xml is used:

verbose-xml (160 lines, 6678 bytes, zipped 1633 bytes)

	<wml2:Collection gml:id="KI.Col.1" xmlns:gml="http://www.opengis.net/gml/3.2" xmlns:wml2="http://www.opengis.net/waterml/2.0" xmlns:om="http://www.opengis.net/om/2.0" xmlns:xlink="http://www.w3.org/1999/xlink" xmlns:sa="http://www.opengis.net/sampling/2.0" xmlns:sams="http://www.opengis.net/samplingSpatial/2.0" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xsi:schemaLocation="http://www.opengis.net/waterml/2.0 file:../waterml2.xsd">

<gml:description>KISTERS WaterML2.0 demonstration based on GRDC data</gml:description>

<wml2:metadata>


<wml2:DocumentMetadata gml:id="Ki.DMD.1">



<wml2:generationDate>2011-10-19T00:00:00Z</wml2:generationDate>



<wml2:generationSystem>KISTERS KiWIS</wml2:generationSystem>


</wml2:DocumentMetadata>

</wml2:metadata>

<wml2:observationMember>


<om:OM_Observation gml:id="Ki.Obs.1">



<om:phenomenonTime>




<gml:TimePeriod gml:id="Ki.Wml2.pTime.1">





<gml:beginPosition>2000-01-01T00:00:00Z</gml:beginPosition>





<gml:endPosition>2000-01-10T00:00:00Z</gml:endPosition>




</gml:TimePeriod>



</om:phenomenonTime>



<om:resultTime>




<gml:TimeInstant gml:id="Ki.Wml2.rTime.1">





<gml:timePosition>2000-01-10T00:00:00Z</gml:timePosition>




</gml:TimeInstant>



</om:resultTime>



<om:procedure> 




<wml2:ObservationProcess gml:id="Ki.Proc.1">





<wml2:processType xlink:href="http://www.opengis.net/def/processType/WaterML/2.0/Algorithm" xlink:title="Algorithm"/>





<wml2:aggregationPeriod>P1D</wml2:aggregationPeriod> 




</wml2:ObservationProcess>



</om:procedure>



<om:observedProperty xlink:href="http://kiwis.kisters.de/parameters/Q" xlink:title="Discharge"/>



<om:featureOfInterest>




<wml2:MonitoringPoint gml:id="Ki.Sta.6731310">





<gml:identifier codeSpace="http://kiwis.kisters.de/datasource/0/stations">6731310</gml:identifier>





<sa:sampledFeature xlink:href="http://kiwis.kisters.de/datasource/0/sampledFeatures/3670" xlink:title="Dramselva"/>





<sa:parameter>






<om:NamedValue>







<om:name xlink:href="http://kiwis.kisters.de/definitions/catchment" xlink:title="Catchment"/>







<om:value>








<CharacterString>Dramselv</CharacterString>







</om:value>






</om:NamedValue>





</sa:parameter>





<sa:parameter>






<om:NamedValue>







<om:name xlink:href="http://kiwis.kisters.de/definitions/site" xlink:title="Site"/>







<om:value>








<CharacterString>Norway</CharacterString>







</om:value>






</om:NamedValue>





</sa:parameter>





<sa:parameter>






<om:NamedValue>







<om:name xlink:href="http://kiwis.kisters.de/definitions/site_no" xlink:title="Site Number"/>







<om:value>








<CharacterString>NO</CharacterString>







</om:value>






</om:NamedValue>





</sa:parameter>





<sa:parameter>






<om:NamedValue>







<om:name xlink:href="http://kiwis.kisters.de/definitions/provider" xlink:title="Provider"/>







<om:value>








<CharacterString>Norwegian Water Resources and Energy Directorate</CharacterString>







</om:value>






</om:NamedValue>





</sa:parameter>





<sams:shape>






<gml:Point gml:id="Ki.Loc.6731310">







<gml:pos srsName="EPSG:4326">9.908 59.881</gml:pos>






</gml:Point>





</sams:shape>





<wml2:monitoringType xlink:href="http://kiwis.kisters.de/definitions/surfaceWater" xlink:title="Surface Water"/>





<wml2:descriptionReference xlink:href="http://kiwis.kisters.de/datasource/0/stations/6731310" xlink:title="DOVIKFOSS"/>





<wml2:timeZone>






<wml2:TimeZone>







<wml2:zoneOffset>+1</wml2:zoneOffset>






</wml2:TimeZone>





</wml2:timeZone>




</wml2:MonitoringPoint>



</om:featureOfInterest>



<om:result>




<wml2:MeasurementTimeseries gml:id="Ki.Ts.1">





<wml2:temporalExtent xlink:href="#Ki.Wml2.pTime.1"/>





<wml2:metadata>






<wml2:MeasurementTimeseriesMetadata>







<wml2:cumulative>false</wml2:cumulative>







<wml2:aggregationDuration>P1D</wml2:aggregationDuration>






</wml2:MeasurementTimeseriesMetadata>





</wml2:metadata>





<wml2:defaultPointMetadata>





  <wml2:DefaultTVPMeasurementMetadata>







<wml2:quality xlink:href="http://www.opengis.net/WaterML/2.0/def/quality/good" xlink:title="Good"/>





    <wml2:uom uom="http://kiwis.kisters.de/units/m³-s"/>







<wml2:interpolationType xlink:href="http://www.opengis.net/def/timeseriesType/WaterML/2.0/AveragePrec" xlink:title="Average In Preceeding Interval"/>






</wml2:DefaultTVPMeasurementMetadata>





</wml2:defaultPointMetadata>





<wml2:point>






<wml2:MeasurementTVP>







<wml2:time>2000-01-01T00:00:00.000Z</wml2:time>







<wml2:value>266</wml2:value>






</wml2:MeasurementTVP>





</wml2:point>






<wml2:point>






<wml2:MeasurementTVP>







<wml2:time>2000-01-10T00:00:00.000Z</wml2:time>







<wml2:value>275</wml2:value>






</wml2:MeasurementTVP>





</wml2:point>




</wml2:MeasurementTimeseries>



</om:result>


</om:OM_Observation>

</wml2:observationMember>
</wml2:Collection>


minimal-xml (125 lines, 4874 bytes, zipped 1333 bytes)

	<?xml version="1.0" encoding="UTF-8"?>
<wml2:Collection gml:id="KI.Col.1" xmlns:gml="http://www.opengis.net/gml/3.2" xmlns:wml2="http://www.opengis.net/waterml/2.0" xmlns:om="http://www.opengis.net/om/2.0" xmlns:xlink="http://www.w3.org/1999/xlink" xmlns:sa="http://www.opengis.net/sampling/2.0" xmlns:sams="http://www.opengis.net/samplingSpatial/2.0" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xsi:schemaLocation="http://www.opengis.net/waterml/2.0 file:../waterml2.xsd">

<wml2:metadata>


<wml2:DocumentMetadata gml:id="Ki.DMD.1">



<wml2:generationDate>2011-10-19T00:00:00Z</wml2:generationDate>


</wml2:DocumentMetadata>

</wml2:metadata>

<wml2:observationMember>


<om:OM_Observation gml:id="Ki.Obs.1">



<om:phenomenonTime>




<gml:TimePeriod gml:id="Ki.Wml2.pTime.1">





<gml:beginPosition>2000-01-01T00:00:00Z</gml:beginPosition>





<gml:endPosition>2000-01-10T00:00:00Z</gml:endPosition>




</gml:TimePeriod>



</om:phenomenonTime>



<om:resultTime>




<gml:TimeInstant gml:id="Ki.Wml2.rTime.1">





<gml:timePosition>2000-01-10T00:00:00Z</gml:timePosition>




</gml:TimeInstant>



</om:resultTime>



<om:procedure>




<wml2:ObservationProcess gml:id="Ki.Proc.1">





<wml2:processType xlink:title="Algorithm"/>





<wml2:aggregationPeriod>P1D</wml2:aggregationPeriod>




</wml2:ObservationProcess>



</om:procedure>



<om:observedProperty xlink:title="Discharge"/>



<om:featureOfInterest>




<wml2:MonitoringPoint gml:id="Ki.Sta.6731310">





<gml:identifier codeSpace="http://kiwis.kisters.de/datasource/0/stations">6731310</gml:identifier>





<sa:sampledFeature xlink:title="Dramselva"/>





<sams:shape>






<gml:Point gml:id="Ki.Loc.6731310">







<gml:pos srsName="EPSG:4326">9.908 59.881</gml:pos>






</gml:Point>





</sams:shape>





<wml2:timeZone>






<wml2:TimeZone>







<wml2:zoneOffset>+1</wml2:zoneOffset>






</wml2:TimeZone>





</wml2:timeZone>




</wml2:MonitoringPoint>



</om:featureOfInterest>



<om:result>




<wml2:MeasurementTimeseries gml:id="Ki.Ts.1">





<wml2:temporalExtent xlink:href="#Ki.Wml2.pTime.1"/>





<wml2:metadata>






<wml2:MeasurementTimeseriesMetadata>







<wml2:cumulative>false</wml2:cumulative>







<wml2:aggregationDuration>P1D</wml2:aggregationDuration>






</wml2:MeasurementTimeseriesMetadata>





</wml2:metadata>





<wml2:defaultPointMetadata>






<wml2:DefaultTVPMeasurementMetadata>







<wml2:quality xlink:title="Good"/>







<wml2:uom uom="http://kiwis.kisters.de/units/m³-s"/>







<wml2:interpolationType xlink:title="Average In Preceeding Interval"/>






</wml2:DefaultTVPMeasurementMetadata>





</wml2:defaultPointMetadata>





<wml2:point>






<wml2:MeasurementTVP>







<wml2:time>2000-01-01T00:00:00.000Z</wml2:time>







<wml2:value>266</wml2:value>






</wml2:MeasurementTVP>





</wml2:point>






<wml2:point>






<wml2:MeasurementTVP>







<wml2:time>2000-01-10T00:00:00.000Z</wml2:time>







<wml2:value>275</wml2:value>






</wml2:MeasurementTVP>





</wml2:point>




</wml2:MeasurementTimeseries>



</om:result>


</om:OM_Observation>

</wml2:observationMember>
</wml2:Collection>


minimal with hrefs (127 lines, 5457 bytes, zipped 1468 bytes)

	<?xml version="1.0" encoding="UTF-8"?>
<wml2:Collection gml:id="KI.Col.1" xmlns:gml="http://www.opengis.net/gml/3.2" xmlns:wml2="http://www.opengis.net/waterml/2.0" xmlns:om="http://www.opengis.net/om/2.0" xmlns:xlink="http://www.w3.org/1999/xlink" xmlns:sa="http://www.opengis.net/sampling/2.0" xmlns:sams="http://www.opengis.net/samplingSpatial/2.0" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xsi:schemaLocation="http://www.opengis.net/waterml/2.0 file:../waterml2.xsd">

<gml:description>KISTERS WaterML2.0 demonstration based on GRDC data</gml:description>

<wml2:metadata>


<wml2:DocumentMetadata gml:id="Ki.DMD.1">



<wml2:generationDate>2011-10-19T00:00:00Z</wml2:generationDate>


</wml2:DocumentMetadata>

</wml2:metadata>

<wml2:observationMember>


<om:OM_Observation gml:id="Ki.Obs.1">



<om:phenomenonTime>




<gml:TimePeriod gml:id="Ki.Wml2.pTime.1">





<gml:beginPosition>2000-01-01T00:00:00Z</gml:beginPosition>





<gml:endPosition>2000-01-10T00:00:00Z</gml:endPosition>




</gml:TimePeriod>



</om:phenomenonTime>



<om:resultTime>




<gml:TimeInstant gml:id="Ki.Wml2.rTime.1">





<gml:timePosition>2000-01-10T00:00:00Z</gml:timePosition>




</gml:TimeInstant>



</om:resultTime>



<om:procedure> 




<wml2:ObservationProcess gml:id="Ki.Proc.1">





<wml2:processType xlink:href="http://www.opengis.net/def/processType/WaterML/2.0/Algorithm" xlink:title="Algorithm"/>





<wml2:aggregationPeriod>P1D</wml2:aggregationPeriod> 




</wml2:ObservationProcess>



</om:procedure>



<om:observedProperty xlink:href="http://kiwis.kisters.de/parameters/Q" xlink:title="Discharge"/>



<om:featureOfInterest>




<wml2:MonitoringPoint gml:id="Ki.Sta.6731310">





<gml:identifier codeSpace="http://kiwis.kisters.de/datasource/0/stations">6731310</gml:identifier>





<sa:sampledFeature xlink:href="http://kiwis.kisters.de/datasource/0/sampledFeatures/3670" xlink:title="Dramselva"/>





<sams:shape>






<gml:Point gml:id="Ki.Loc.6731310">







<gml:pos srsName="EPSG:4326">9.908 59.881</gml:pos>






</gml:Point>





</sams:shape>





<wml2:monitoringType xlink:href="http://kiwis.kisters.de/definitions/surfaceWater" xlink:title="Surface Water"/>





<wml2:descriptionReference xlink:href="http://kiwis.kisters.de/datasource/0/stations/6731310" xlink:title="DOVIKFOSS"/>





<wml2:timeZone>






<wml2:TimeZone>







<wml2:zoneOffset>+1</wml2:zoneOffset>






</wml2:TimeZone>





</wml2:timeZone>




</wml2:MonitoringPoint>



</om:featureOfInterest>



<om:result>




<wml2:MeasurementTimeseries gml:id="Ki.Ts.1">





<wml2:temporalExtent xlink:href="#Ki.Wml2.pTime.1"/>





<wml2:metadata>






<wml2:MeasurementTimeseriesMetadata>







<wml2:cumulative>false</wml2:cumulative>







<wml2:aggregationDuration>P1D</wml2:aggregationDuration>






</wml2:MeasurementTimeseriesMetadata>





</wml2:metadata>





<wml2:defaultPointMetadata>





  <wml2:DefaultTVPMeasurementMetadata>







<wml2:quality xlink:href="http://www.opengis.net/WaterML/2.0/def/quality/good" xlink:title="Good"/>





    <wml2:uom uom="http://kiwis.kisters.de/units/m³-s"/>







<wml2:interpolationType xlink:href="http://www.opengis.net/def/timeseriesType/WaterML/2.0/AveragePrec" xlink:title="Average In Preceeding Interval"/>






</wml2:DefaultTVPMeasurementMetadata>





</wml2:defaultPointMetadata>





<wml2:point>






<wml2:MeasurementTVP>







<wml2:time>2000-01-01T00:00:00.000Z</wml2:time>







<wml2:value>266</wml2:value>






</wml2:MeasurementTVP>





</wml2:point>






<wml2:point>






<wml2:MeasurementTVP>







<wml2:time>2000-01-10T00:00:00.000Z</wml2:time>







<wml2:value>275</wml2:value>






</wml2:MeasurementTVP>





</wml2:point>




</wml2:MeasurementTimeseries>



</om:result>


</om:OM_Observation>

</wml2:observationMember>
</wml2:Collection>


