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Ref: 30/4073

Weather Markup Language (WxML) Schema

Purpose

This paper provides some background information on XML, metadata and data sharing and presents a Weather Markup Language (WxML) schema being prepared by the Bureau of Meteorology for XML formatted weather data exchange within Australia.

Background

2) The Australian Bureau of Meteorology has a need for an XML (Extensible Markup Language) data protocol that supports the exchange of various meteorological data and related products. Although the key focus of the need is for use within Australia, the schema will also be used for the WWRP Beijing Forecast Demonstration Project (B08FDP) in 2008. 

3)  There are three main components to the drivers.

a) A generic weather related XML schema for data exchange.

b) Capable of meeting the special needs of Nowcasting services including B08FDP.

c) Capability of storing the products in a central relational database and serving the data through an XML interface.

Discussion

4) XML has gained a high profile in recent years as the international community works towards better interoperability across the internet. To understand where XML fits into the interoperability framework it is important to understand some of the concepts. 

5) The key concept of interoperability is ensuring data are properly described so that users can be sure of the data’s structure and content. This description of data is the metadata and the International Standards Organisation (ISO) has clearly defined standards for describing metadata. These are the ISO 19100 series. Different fields or even countries have special needs or requirements for metadata and have created profiles of the ISO standards which have additional fields or make some of the existing optional fields mandatory. Special interest groups such as WMO are also developing profiles of these standards. This is essential for the interoperability in WIS.

6) The globally accepted language for exchanging metadata is XML and just like there are profiles of the ISO standards for the content of metadata, there are a range of schema for XML that provide a common structure to allow special interest groups to ensure easy creation and management of the XML used for metadata in their field of interest. Aside from increasing the readability of XML by predefining architecture, schema also allow the XML messages to be shorter by defining standard meanings to words and fields which can sit on a central web site and be accessed by the XML decoders as needed. This approach is similar to our Table Driven Codes used in exchanging data on the GTS.  

7) A second key part of interoperability is being able to discover data utilising modern search technologies. This is very closely tied to the metadata describing the data but adds the complexity of terminology, key words and catalogues or registries. Librarians have used these techniques for years and it is another layer of the metadata that WMO are working closely with other expert groups to establish taxonomies, catalogues and key words for its members to use. The descriptive metadata and discoverability components are the focus of WMO’s work on XML as a part of WIS and will be an essential part of managing the metadata and data discovery in its new structure.

8) The third part of data interoperability is the language or coding of the data itself that is needed to pass the data around. A traditional method was the ASCII comma separated variables. Within the GTS we use a range of standards, the principle now being table driven code forms of BUFR and CREX. WIS is planning to have NetCDF added as a standard for exchange on the GTS. However, just as XML has become the standard language for metadata, it has also become the standard human readable coding language for exchanging data on the internet. Apart from some early investigatory work by the Expert Team on Codes group, no formal strategy has been put in place for utilising XML as a data wrapper for the actual exchange of data on WMO systems.

9) The Bureau of Meteorology has investigated several solutions for using XML as a data transfer mechanism. It was found that the Digital Weather Markup Language (DWML
) developed by the USA National Weather Service was a good starting point and being extensible could be made to meet our climate and observational data needs. The key WxML schema documents are available online under the Bureau of Meteorology’s Research page.
 Further documentation, such as the UML (Universal Modelling Language) diagrams shown in attachments is also available. Bureau staff will continue the development of this code in collaboration with WWRP, and would welcome the participation of XML and coding experts from the wider WMO community to enhance WxML and to ensure a robust and sustainable standard. 

Recommendations

1) The ICG-WIS acknowledges the need for an XML standard for data exchange and refers the WxML to the relevant expert team.

Attachment

1. High level UML of WxML data type

2. High level UML of WxML showing location type and time layout elements

Attachment 1 – High level UML of WxML data type for Digital Forecast Database

[image: image1.png]i
| locationType :
| (from location) |

i
time-layoutElementType :

|
[
! (from time_layout) |

wxml
(from wxml)

|<<xsDattribute>> version [0..1] : string

¥

(from adfd_data) i
|

time-layout
i

dataType r————

:conversl
I (frol

i
| I
| parametersType |

|(from parameters) |
I

conversion-definitions

head
1 1
<<XSDchoice>>
group_2 [ o
(from wxml) I headType
|(from meta_data) |
it batis =

nowcast-data
1

nowcast-dataTyps |
{ (from nowcas‘(ﬁdaw):

el e e

i
on-definitions Type |
m definitions) | |

i
I categorical-definitions Type |

categorical-definitions
0.1

(from definitions)




Attachment 2 – High level UML of WxML showing location type and time layout elements
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� � HYPERLINK "http://web.bom.gov.au/cosb/mss/software/projects/WxML/MDL_XML_Design.doc" ��http://web.bom.gov.au/cosb/mss/software/projects/WxML/MDL_XML_Design.doc� 


� � HYPERLINK "http://www.bom.gov.au/bmrc/wefor/projects/b08fdp/WxML/" ��http://www.bom.gov.au/bmrc/wefor/projects/b08fdp/WxML/� 
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