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Background
Metadata & Catalogue in WIS 1.0  Data Centric



Background
Impractical data exchange volumes in WIS 1.0



Background
WIS 2.0 Functional Architecture requires to:

• “Maintain and expose Catalogue of services and information”, containing metadata 
that describes both data and the services provided to access that data, via APIs, file 
download, etc.

• “Interoperate with other information systems”, particularly with the World Wide 
Web, ensuring the Web services can be indexed and discoverable by commercial 
search engines..



Project objectives

• Design metadata for WEB services and APIs and implement a Catalogue of services 
as a portal website. 

• Service providers can publish their services as service metadata records, describing 
APIs, data and how to access them. 

• Each service metadata is published to the Web with accessible URLs. Service users 
can discover their interested services, either via the Catalogue portal or by 
commercial search engines. 

• Several services covering GISC Beijing AoR members will be implemented and 
published.



Project team

• Wang Peng:  Web portal design and development
• Han Xinqiang: Service metadata design

• GISC Beijing AoR members
– TBD



Project plan
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Project plan
Task Item Status (deliverable date) WIS 2.0 Principle

1 service metadata design
sample Finished

10
schema In-progress (2021-12)

2 service metadata catalogue

catalogue navigation: Directory, Category Finished

10records discover: search, tag In-progress (2021-12)

record page display Finished

3 OpenAPI service demo API design, development, publish Finished
4 (service)
1 (OpenAPI)
5 (data reduction demo)

4 Web GIS service demo development, publish Finished 4 (service)
1 (Web GIS)

5 data reduction services 
publish/application

development In-progress (2022-4)

5test run with operational data In-progress (2022-5)

pre-operational with AoR members In-progress (2022-8)

6 “Readable” URL for service 
and data metadata development In-progress (2022-4) 2

7 Metadata indexed by 
Commercial Search Engine

demo development In-progress (2022-6)
11

test run In-progress (2022-12)



WIS 2 Principles in the project (1/2)
WIS 2 Principles In Project

1 WIS 2.0: adopts Web technologies and leverages industry best practices and open standards. 
2 WIS 2.0: uses Uniform Resource Locators (URL) to identify resources (i.e. Web pages, data, 

metadata, APIs). In-progress

3 WIS 2.0: prioritizes use of public telecommunications networks (i.e. the Internet) when 
publishing digital resources.

4 WIS 2.0: requires provision of Web service(s) to access or interact with digital resources (e.g. 
data, information, products) published using WIS. 

5 WIS 2.0: encourages NCs and DCPCs to provide 'data reduction' services via WIS that process 
'big data' to create results or products that are small enough to be conveniently downloaded 
and used by those with minimal technical infrastructure.

In-progress

6 WIS 2.0: will add open standard messaging protocols that use the publish-subscribe message 
pattern to the list of data exchange mechanisms approved for use within WIS and GTS.



WIS 2 Principles in the project (2/2)
WIS 2 Principles In Project

7 WIS 2.0: will require all services that provide real-time distribution of messages 
(containing data or notifications about data availability) to cache/store the messages 
for a minimum of 24-hours, and allow users to request cached messages for download. 

8 WIS 2.0: will adopt direct data-exchange between provider and consumer. 

9 WIS 2.0: will phase out use of routing tables and bulletin headers.

10 WIS 2.0: will provide a catalogue containing metadata that describes both data and 
the service(s) provided to access that data. 

11 WIS 2.0: encourages data providers to publish metadata describing their data and 
Web services in a way that can be indexed by commercial search engines. in plan



How the WIS 2 principle is implemented in the project

Principle 1
WIS 2.0: adopts Web technologies and leverages industry best practices and open 

standards. 
BENEFIT: Use of widely adopted practices and open standards will enable a large 

population of users to conveniently interact with WIS 2.0 to discover, access, and use 
authoritative weather, water and climate data.

Particularly open standards from the Internet Engineering Task Force (IETF), World Wide Web 
Consortium (W3C), the Open Geospatial Consortium (OGC)

OpenAPI v3 is strongly recommended
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Why Markdown to present Service Metadata

API Docs from multiple sources (e.g. DCPCs) can 
be rendered in same style (e.g. GISCs’ portal)



How the WIS 2 principle is implemented in the project

Principle 4
WIS 2.0: requires provision of Web service(s) to access or interact with digital resources 

(e.g. data, information, products) published using WIS. 
BENEFIT: Web services support 'machine-actionability' (i.e. the capacity of software systems 

to access, interoperate, and reuse data with little or no human intervention) because 
humans increasingly rely on computational support to deal with data as a result of 
increase in volume, complexity and velocity (i.e. creation speed) of data. 

BENEFIT: NMHSs develop their capacity to build and operate Web services, allowing them to 
extract more value from their data holdings through delivery of higher value services 
to their users. 



DEMO Service: Product Dissemination
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DEMO Service: Data Query (RESTful)

Query a collection or 
an item of collection 

(RESTful)



How the WIS 2 principle is implemented in the project

Principle 5
WIS 2.0: encourages NCs and DCPCs to provide 'data reduction' services via WIS that 

process 'big data' to create results or products that are small enough to be 
conveniently downloaded and used by those with minimal technical infrastructure.

BENEFIT: Using ‘data reduction’ Web services to process high volume, complex data 
remotely, Members’ agencies and institutions can deliver high-value, high-quality 
services to their governments and citizens helping them more effectively meet their 
national mandates without the need to invest in and operate their own data 
management infrastructure.



Data reduction service

• Implements some demo services showing the effectiveness of 
‘data reduction’ Web services
– Data download
– Data customization
– Data product generator (online)
– Data query API
– WebGIS/GIS services

D
ata reduction scale

High volume

Low volume



How the WIS 2 principle is implemented in the project

Principle 10
WIS 2.0: will provide a Catalogue containing metadata that describes both data and the 

service(s) provided to access that data.
BENEFIT: Users will be able to easily find the data in WIS that interests them, locate the 

most convenient Web service with which to access that data, and determine how to 
best use that Web service to meet their needs.



Catalogue Prototype (service metadata)
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Catalogue Prototype (API documents)
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How the WIS 2 principle is implemented in the project

Principle 11
WIS 2.0: encourages data providers to publish metadata describing their data and Web 

services in a way that can be indexed by commercial search engines. 
BENEFIT: Indexing by commercial search engines will help users discover data and 

associated services using their preferred search engine rather than having to find and 
use a WIS portal.

As an example of how Google use schema.org structured markup to enable users to find 
datasets, please see the following article from Nature: "Google unveils search engine for 
open data" https://www.nature.com/articles/d41586-018-06201-x 



Service Discovery via Commercial Search Engines [in Plan]
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[Existing Practice] Service Discovery via Commercial Search Engines

Step 1: Search

Step 2: Browse API list

Step 3: Read API metadata

Step 4: Develop 
code to use API



Project data standards (in current status)

• Data source: GRIB data in data management platform
• Data service:

– Data customization: GRIB, NetCDF
– Data product: PNG
– Data query: JSON
– WebGIS: WMTS (tiles)



Project metadata standards
• Based on WMO Core Metadata profile v1.3

– extending / updating key elements 

• Add hyperlinks to API specification (e.g. OpenAPI)
• JSON/YAML format Name / Role name Definition Obligation /

Condition
Maximum

occurrence
Data type

1 MD_Metadata root entity which defines metadata
about a resource or resources

M 1 Class

2 fileIdentifier unique identifier for this metadata
file

M 1 CharacterString

6 hierarchyLevel scope to which the metadata O 1 Class
applies

8 contact party responsible for the metadata M N Class

9 dateStamp date that the metadata was created or
revised

M 1 Class

10 metadataStandardName name of the metadata standard (including O 1 CharacterString
profile name) used

11 metadataStandardVersion version of the metadata standard (version O 1 CharacterString
of the profile) used

15 Role name:
identificationInfo

basic information about the
resource(s) to which the metadata

M N Association

applies



Data discovery

Data & service discovery:
• via Catalogue: directory, search, tag
• via Search-Engine: metadata indexed by commercial search 

engine
• via Readable URL: URL share (e.g. email, IM), search 

engine, ……



Input to WIS2 (1/2)
Contribution
• Proposals on schema of service metadata, defining:

– key elements: extending, updating
– metadata format: JSON

• Service catalogue (prototype) and demo services
• Data reduction services, providing operational data

– Data customization
– Data visualization
– WebGIS
……

Presenter
Presentation Notes





Input to WIS2 (2/2)
Recommended practice
• OpenAPI v3 as API specification

• Use OpenAPI v3 tools (edit/codegen/…) for rapid development 
based on OpenAPI spec (text)

• Use Markdown format to present service API documents



Thank you
Merci
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