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IWXXM Issues and Improvements
Introduction

IWXXM 1.0 was released in September of 2013.  Subsequently, many rounds of feedback were provided on IWXXM to the TT-AvXML group. This paper summarizes current IWXXM issues, and more complex issues and improvements that merit a separate discussion are addressed in other papers.
IWXXM Issues
IWXXM Version Numbers
The most straightforward alternative for the IWXXM version number for the Amendment 77 release would be IWXXM 2.0, but options should be discussed.
XML Schema 1.1
Will XML Schema 1.1 versions of IWXXM and other models be published?  What is the recommended practice for usage of XML Schema 1.0 and 1.1 versions?  

As seen with prior versions of IWXXM, an automated rule generation capability is very desirable to reduce mistakes.  With the introduction of XML Schema 1.1 this becomes crucial.  Rules would need to be generated into both XML Schema 1.1 constraints and Schematron rules - what is the best approach?  SBVR is a relatively new option being explored by AIXM.
Online Documentation Responsibility
Who has responsibility for web pages, tutorials, training materials, and Wikipedia updates?
Feedback Coordinator Responsibility
Who is in charge of coordinating responses to feedback and questions to ensure timely responses?  
IWXXM Release Announcements and Versioning
There has been significant confusion in the community as to which version of IWXXM is “official”, especially the development and transition to IWXXM 1.1.  How should new versions be announced and documented to the community?
Specify compression expectations for operational use
There remains uncertainty in the community about what compression options should be utilized with IWXXM.  Is this a TT-AvXML concern?  A potential ICAO implementation issue is that GZIP attachments have security concerns.

Data has been gathered on the compression performance of EXI and GZIP.  When METAR, SPECI, TAF, and SIGMET were compressed with WMO Collect wrappers.  Over all IWXXM examples EXI compressed to 13.5% of original size and GZIP compressed to 19% on average.  Note that this compression scenario measures only a single example, and having multiple reports per collection will likely improve the compression ratios for both GZIP and EXI.  However, multiple reports per collection are likely to favour one or the other.

Overall GZIP is broadly known and utilized and may be the best choice given that experiments have not shown significant improvement over EXI.
Remove unnecessary aeronautical information
As mentioned by Frequentis, the FIR description information has little relevance to decoding IWXXM reports, as the most useful information is encapsulated in the SIGMET phenomenon boundary.  Having FIR/UIR boundaries in addition is not useful information and is redundantly transmitted with each message.  If there is not an operational requirement for this information it should be removed.

Similarly, it should be considered whether the full Unit structure is appropriate for dissemination and what portions of Aerodrome are operationally useful.  METAR, SPECI, and TAF all include both the location of observed meteorological information as well as the aerodrome reference point.  It should be confirmed as to whether the aerodrome reference point has any operational utility and can be removed from the examples.

Removing unnecessary aeronautical content from the examples is necessary, and removing unused information from the SAF/AIXM schemas could optionally be performed.
FIR/UIR Boundaries
When FIR/UIR boundaries are part of a SIGMET boundary they must be included in IWXXM messages, and FIR/UIR boundaries may also be included as part of the FIR/UIR description itself.  FIR/UIR boundaries, however, can in some cases be hundreds or thousands of points.  

There are two related issues that should be resolved:
-How should IWXXM producers restrict the number of points in FIR boundaries, if at all? 
-How should IWXXM producers restrict the number of points in SIGMET boundaries when they overlap with FIR boundaries, if at all? 

Issue raised by Corobor Systems.
Improve runway state information for METAR/SPECI
Ensure METAR/SPECI contamination can be used with a nilReason.

Fix depthOfRunwayDeposits to handle "//".  Needs nillable=true and nilReason support and this should be added to the TAC to XML Guidance note.  This should look like:  
  <iwxxm:depthOfRunwayDeposits nilReason="http://codes.wmo.int/common/nil/notObserved"     
      uom="N/A" xsi:nil="true"/>

Modify METAR estimatedSurfaceFriction to be able to use an xlink reference, to have a nilReason, AND to have nillable=true for the braking action types.
Ensure IWXXM references the correct weather code tables in the WMO Registry
Check that each IWXXM “quantity” reference is pointing to an existing and correct WMO Registry Code Table.
For example, from Jeremy Tandy: “The final advice from ICAO was that present weather and forecast weather reporting allowed the same set of codes - approximately 400 in number! When I wrote this as a code-table in the document (D-6), it took many pages! So I have decided to amalgate code-tables http://codes.wmo.int/49-2/AerodromePresentWeather and http://codes.wmo.int/49-2/AerodromeForecastWeather into a single table: http://codes.wmo.int/49-2/AerodromePresentOrForecastWeather. This does not materially affect our work, as all the members of the table are drawn from http://codes.wmo.int/306/4678 so the URIs used in XML documents don't change. However, I will need to amend the registry to add the new table and deprecate the existing tables. Also, the model & XML schemas will need changing in order to amend the "vocabulary" tagged value for «CodeList» iwxxm:AerodromeForecastWeather and «CodeList» iwxxm:AerodromePresentWeather.
(note: the content of http://codes.wmo.int/49-2/AerodromePresentOrForecastWeather is not quite the same as http://codes.wmo.int/306/4678 as light dust storm, -DS, and light sand storm, -SS, are not permitted for reporting at an aerodrome)”
Units of Measure
Dennis Hart: “How can an implementer know which Unit of Measure to use? Would it be possible to explain which mechanism has been used to determine the Unit of Measure in the examples and to indicate where that mechanism is documented?”
Add an explicit indication of whether an "OBS/FCST" portion of a SIGMET is an OBS or FCST
Right now implicitly if the valid time start is before or at the observation's phenomenonTime then it is an OBS, and otherwise a FCST. An explicit indication of the OBS or FCST for that portion of the SIGMET would introduce a potential conflict between the time and the OBS/FCST, but would make the observation or forecast determination obvious.
Move forecastPositionAnalysis on to TC and VA SIGMETs only
ICAO Annex 3 Amd 76 marks forecast positions as only being applicable to TC and VA SIGMETs (see Note 22 in Amd 76) but in IWXXM 1.0 it allows them on every SIGMET.
Fix and improve examples
Clean up gml:ids in examples, they are quite inconsistent in form and meaning.

Change metar-A3-1.xml 'AT' section to:     
   <gml:TimeInstant gml:id="ti-201208221800Z"><gml:timePosition>2012-08-22T18:00:00Z</gml:timePosition></gml:TimeInstant>


Remove ISO 19139 uses (mainly namespace declarations) from the examples, usage of ISO 19139 is not intended for common operational usage with IWXXM.
Change previousReportAerodrome and similar constructs to use only an icao ID instead of a full Aerodrome
This is a mechanism for associating a new report with a prior reported aerodrome, and as such the full information is at best redundant and at worst misleading because of potential implementation issues around the need to keep aerodrome metadata around between report issuances.  The major concern here is related to versions of aero databases - we require data producers to both record UUIDs in the aero DB and to keep multiple versions of their aero databases around so that the previousAerodrome matches the original aerodrome.  This also introduces potential confusion if an implementation problem creates conflicting information between the previousReportAerodrome icaoId and its other details.
Remove UUIDs from aeronautical examples
The existing policy on UUIDs on aeronautical information states that UUIDs should remain the same when the aeronautical information is the same, and would change to indicate that the aeronautical data has changed.  This is a source of some trouble for IWXXM encoders as a cancellation case requires that UUIDs be persisted for the most recent set of data AND the prior version of the aero data.  This implementation burden is significant, and the benefits of being able to detect changes to aero data by the UUID are marginal for IWXXM users.  However, this would be a departure from AIXM policy on similar data.
Clarify “NCD” Conditions
From Frequentis: 
“1. If the condition “NCD” is found in an Auto METAR, the guidance material says the Nil Reason will be set to “NCD”.  But there is already a Boolean defined in the AerodromeObservedClouds element, amountAndHeightUnobservableByAutoSystem, that would seem to accommodate NCD

2.  To make matters more confusing, there is no Nil Reason attribute associated with the  AeodromeObservedClounds and this makes it impossible to process the other Cloud attributes NSC as recommended in the Guidelines.

3.  In contrast, the corresponding element for forecasted clouds, AerodromeCloudForecast, has a Nil Reason attribute.”

Suggestion: remove amountAndHeightUnobservableByAutoSystem boolean and allow a nilReason on AerodromeObservedClouds.
FIR/UIR in SIGMET
From Patrick Simon: “In the current Annex 3, it is possible to use FIR/UIR in the SIGMET template and a produced SIGMET will be valid for the FIR which location indicator is described in the message and, where applicable following  air navigation structure, for the UIR portion within the lateral limit of the FIR and on top of the FIR.

As an example, a SIGMET indicated valid for LFRR FIR/UIR will be valid for:
- LFRR FIR 
- LFFF UIR portion above the LFRR FIR (i.e. within the lateral limit of the FIR).

This is the case even if the meteorological area is contained into the FIR only, as explicitly allowed by Annex 3. The below example shows FIR/UIR is not accurate in that FIR should be used only. A pilot flying in the FIR would be concerned with this SIGMET; however, this SIGMET would not be as relevant for those flying in the UIR.

When the same SIGMET is described in the IWXXM format, the airspace designator will be the FIR designator but with the identification FIR/UIR even if there is no valid airspace designed as FIR UIR.

In IWXXM format, the explicit description of an airspace and its associated metadata for the FIR leads to the fact that an information request to know if a phenomenon exists in LFFF UIR will find nothing as the phenomenon is attached to the LFRR FIR. In addition, there will be the possible description of a meteorological phenomenon with some air volume exceeding the FIR, which does not seem to be coherent with the aim of geographical based model.

The ideal situation would probably be that when a phenomenon exceeds the upper limit of a FIR, the Meteorological Watch Office (MWO) produces one SIGMET for the FIR and the air volume will be confined in the FIR airspace volume and produces as well a second SIGMET valid for the UIR and with the phenomenon air volume inside the UIR airspace volume only.

It is therefore proposed that ICAO takes into account this specific problem and, as a matter of urgency, undertakes consultation with the group(s) in charge of SWIM implementation and/or aeronautical information to determine first if the submitted problem can be solved by the proposal to have 2 SIGMET produced (one for the FIR and one for the UIR, where the airspace structure is designed like this) and, as a direct consequence, that the possibility to have a FIR/UIR be not more possible in Annex 3 templates and in IWXXM model as well.”
Change METAR/SPECI gustSpeed to windGustSpeed
METAR/SPECI iwxxm:windGust should be changed to be iwxxm:windGustSpeed to be consistent with trend forecasts.
Remove “business rule” boolean values
Booleans like amountAndCloudHeightUnobservable and cloudAndVisibilityOK may not be necessary, given that they can be detected by the presence of nilValues on their respective data blocks. 
Create additional examples
Add a METAR/SPECI example to the list with runway state, including an example of contamination with a nilReason into the TAC-To-XML doc to demonstrate "contamination = / not reported (clearance in progress)".
Update TAC to XML Guidance Document
Add a VV/// example to TAC-To-XML-Guidance:  <iwxxm:verticalVisibility nilReason="http://codes.wmo.int/common/nil/notObserved" uom="N/A" xsi:nil="true"/>
Update public documentation
From Dennis Hart: “The public documentation related to IWXXM 1.1 is still a mix between IWXXM 1.0 and IWXXM 1.1 and is therefore slightly confusing.”
WMO Registry Issues
Downloading a snapshot of the WMO Codes Registry
This is an operational need, and it is not clear whether this is supported and by what mechanisms.  This should be documented and encouraged very explicitly.  Are partial downloads possible, such as downloading all of 49-2 content?
Ensure http://codes.wmo.int/bufr4/codeflag/0-20-087 is populated with Amd 76 content
The table in its raw form in BUFR mixes the measure type (values between 0.0 and 0.9) and braking action categories (Braking action poor, Braking action medium/poor, etc.).  Would this be split into two different registers, or should xlink:hrefs be used in IWXXM to allow for references to braking action?  This code table seems to mix measured quantities and categorical types
How should the "// - Braking conditions not reported and/or runway not operational" be represented?  Slashes have a special meaning in URIs.  This could/should be a reference to http://codes.wmo.int/bufr4/codeflag/0-20-087/15.
References
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