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WIS METADATA FOR NWP PRODUCTS
DECISION AND Action required

The meeting is requested:

(1) to recognize that the granularity level of current GTS metadata as small as bulletin (single AHL) is useful in data flow management, but is not necessarily adequate for data discovery; hierarchical organization of metadata should be explored for usability, and development of the standard of WIS Discovery metadata must tolerate that; and
(2) to recommend a set of metadata elements for product at the bottom of this document.
BRIEFING

Context
Japan Meteorological Agency (JMA) provides products of numerical weather prediction (NWP) as a Regional Specialized Meteorological Centre (RSMC)-Geographical.  In WMO Information System (WIS), the RSMC is designated as Data Collection and Production Centre (DCPC), and metadata records for GTS bulletins whose abbreviated header lines (AHL) begin with the letter “H” or “Y”.
The experience of creating WIS metadata revealed that the WMO metadata standard, which was designed with synoptic observation in mind, is not very mature for products.  This document is prepared to report such issues with proposal to move forward.

The word “product” may refer to other types of information such as plain text forecast/warning or graphical representations.  Those are not thoroughly considered in this document, and some issues may be found in future work.

Granularity and USE CASES
The first issue is granularity.  It was long known that products occupy nearly 3/4 of the GTS’ bulletin catalogue (Volume C1) in which an AHL has to have a separate record.  Situation is the same in WIS metadata, i.e. nearly 100,000 records for products are expected, as a consequence of the style of fileIdentifier required in the WMO Core Metadata Profile (Req. 9.2.1).

That requirement is coming from a use case that a metadata record for each AHL is used in controlling GISC cache, i.e. setting data policy.  It must be respected.  However, data discovery is another use case which cannot be ignored for WIS Discovery metadata.
MANY SIMILAR RECORDS
A bulletin in FM 92 GRIB Edition 1 represents only a single two-dimensional grid, which is typically identified by following properties:
· *Parameter [T2]

· *Vertical level or layer [ii]

· *Geographical area [A1] — same as bounding box
· *Forecast time [A2]

· (Reference time)
· *Horizontal resolution

· Identification of ensemble member or statistics (if any)

· Identification of model

For any property of above, it is possible that there are two products all the same but single one.

The reference time isn’t written in metadata records, since WIS discovery metadata is intended as “static” metadata instead of “dynamic” metadata accompanied with each message.  The rest are indispensable elements of metadata to identify similar but different bulletins.
Note: the Edition 2 of GRIB gives more flexibility to pack multiple grids into single GRIB message.  But the situation is basically unchanged, since similar selection is necessary for circuits with limited bandwidth (around or less than 128 kbps).  The burden of two-dimension will also persist for graphical representations.

That is why there are so many similar records in the WIS data catalogue, and the search of metadata will not be useful unless the user knows how to narrow down every properties.   Now that WIS is building a data catalogue that covers all WMO information, the narrowing-down must be in single coordinated way.  That means controlled vocabulary or single style of notation should be used whenever possible.  There can be global list for properties marked with asterisk (*) above.  
Having big picture (experimental)
It is good to be aware that the result of search has to be given in small size of pages, and it is necessary to consider the feeling of ordinary user when he/she encounters at a search result of 10,000 similar but slightly different metadata records.  For example:

· JMA GSM 6h forecast, 500hPa, geopotential, 2.5deg grid, 0-90N 90-180E

· JMA GSM 12h forecast, 700hPa, geopotential, 1.25deg grid, 0-90N 180W-180E
· JMA GSM 18h forecast, 300hPa, geopotential, 2.5deg grid, 0-90N 90-180W
· JMA GSM 72h forecast, 250hPa, velocity potential, 2.5deg grid, 0-90S 0-90E
· JMA GSM 48h forecast, 500hPa, humidity, 2.5deg grid, 0-90N 0-90W
· JMA GSM 12h forecast, 850hPa, humidity, 2.5deg grid, 0-90S 90-180E
· JMA GSM 18h forecast, 925hPa, temperature, 2.5deg grid, 0-90S 90-180E
· ... 9990 records follows ...
It is not easy to have an outline of service by search only.
This is a problem of granularity.  The author believes in that the overview should be given in higher hierarchy (or smaller number of records), and providing “summary” metadata records under the namespace of DCPC for example urn:x-wmo:md:jp.go.jma.wis.dcpc-geogr::GSM25X that gives the abstract as follows:
“model: Global Spectral Model;
resolution: 2.5 deg; 
area: whole NH; 
level: 1000hPa, 100hPa, 10hPa, 150hPa, 200hPa, 20hPa, 250hPa, 300hPa, 30hPa, 400hPa, 500hPa, 50hPa, 700hPa, 70hPa, 850hPa, Mean sea level, Surface; 
element: MSL pressure, dewpoint depression, eastward wind, geopotential height, northward wind, precipitation, temperature; 
forecast-time: 0, 24, 48, 72, 96, 120, 144, 168, 192; 
update-time: (00) or (00 12) or (12); 
access: no restriction; 
use: unrestricted (WMO Res.40 Essential).”
(Bounding box is given separately as usual)

That is higher hierarchy.  In the lower hierarchy, each metadata record for single AHL (for example urn:x-wmo:md:int.wmo.wis::HTXA98RJTD) points to the summary metadara record using parentIdentifier.
This practice is still in experimental stage: it is currently useful only when introducing a (set of) product by pointing a record of summary metadata.  There must be some mechanism in search to set priority to higher (or lower) hierarchy level.  The author prefers raising awareness and discussion among relevant DCPCs rather than standardizing single style.   But at least it can be said that the metadata standard should not be too strict to exclude a room for development.
PROPOSED ENCODING STYLE
Parameter
GRIB parameter should be given as a keyword with type theme.  The thesaurus should be titled “Code Table 4.2, FM92 GRIB Edition 2, WMO Manual on Codes”, which should have the date of publication same to the day of implementation of the fast track amendment of the version, to which the product is referring to.

For CF-NetCDF data the standard name should be given as a keyword with type theme.  The style of thesaurus should be agreed upon later.
Vertical level or layer
The vertical level or layer should be given as a keyword of type stratum, with the thesaurus titled “Code Table 4.5, FM92 GRIB Edition 2, WMO Manual on Codes”.  Same to above for date of publication.
Single keyword should be given for non-parameterised level such as “Mean sea level” or “Cloud base level”.
An additional keyword should be given for a parameterised level or layer, which contains the (smaller) value, literal “ to “ and the larger value if it’s layer, and a single space followed by units as shown in the Manual on Codes.  Units can be omitted for non-dimensional axis such as sigma or eta level.  Examples: “500 m” with “Specified height level above ground”, “300 to 850 hPa” with “Isobaric surface”.
For CF-NetCDF data it is encouraged to emulate the same structure as defined above.  Alternative encoding can be designed if there is a controlled vocabulary for vertical axis in CF.
Geographical Area

No more recommendation is needed in addition to WCMP 1.3 which mandates the bounding box.
Forecast Time
The [A2] letter in Manual on GTS is an existing list of forecast time, but a single letter is no good for search keyword.  A common syntax should be agreed to specify temporal type of keyword.  The author believes there is little disagreement in most cases ex. “12 h” or “30 to 60 day” etc.
Horizontal Resolution
ISO 19115 has a field identificationInfo/*/spatialResolution/*/distance for the size of horizontal grid.  The ISO standard codelist for the Distance/@uom contains “m”, “deg”, and “rad”; that should cover most cases.  But unfortunately that element is not designated as index of search in WCMP 1.3.

Thus it is proposed to take the same “common syntax” approach.  As the type of keyword “resolution” is proposed, or may be missing if the meeting prefers not extending the standard ISO codelist.
Identification of model and ensemble run etc.

Abstract should contain human-readable text for these of identification.

There should also be a keyword (type theme) for the name of model.  The thesaurus can be missing, but preferably some document (may be online or offline) that lists all available models from the data producer.
 (END)

