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1963 World Weather Watch
    1970s Global Telecommunication System (GTS)
        2007 WMO Information System (WIS)
            2019 WMO Reform (Earth System Approach)
                2021 WMO Unified Data Policy (Core, Recommended)

WIS 2.0
… collaborative system of systems using Web-architecture and open 
standards to provide simple, timely and seamless sharing of trusted 
data and information …  

• Open Standards (OGC, W3C, IETF, …)
• Free and Open Source tooling
• Data sharing through Web and real-time notifications with 

publication/subscription (pub/sub) protocols
• Cloud ready (turn-key solutions)
• Web services and APIs (Application Programming Interface)
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Evolution of WMO international data exchange



WIS 2.0 – key concepts

WIS2 node: data publisher, publishing metadata records, notifications of new data and providing access to the 
data. Includes National Centres (NCs) and Data Collection or Processing Centres (DCPCs) publishing to the WIS2.0.

WIS2 discovery metadata (WMO Core Metadata Profile v2): WIS2 discovery, access and retrieval metadata. 
Based on OGC-API Records.

WIS2 notification message: MQTT notification published by a WIS2 node, alerting subscribers to the availability of 
new data and where to download from (Global Cache for core data). Used for low latency and (near-)real-time 
data exchange.

Global Discovery Catalogue(s): High availability global catalogue of all the datasets registered in the WIS2.0.

Global Broker(s): High availability, scalable MQTT broker that republishes notifications from WIS2 nodes.

Global Cache(s): High availability, scalable cache of WMO ‘core’ data published on the WIS2.0.



Each WMO Member shall implement at least 
one WIS2 node to share data in WIS2

A WIS2 node replaces the GTS Message 
Switching System

Data and metadata are shared through a WIS2 
node

A WIS2 Node shares data via an HTTPS service 
and sends notifications to MQTT subscribers

WIS2 node

Downloads 
data from

Subscribes to  

Downloads data from

Receives notifications of 
new data from

Discovers data from  Global Services



Sharing data in WIS 2.0 – dataset centric

A dataset groups all data items into a single, conceptual resource:
• The dataset has an identifier (metadata-id) associated to all data items
• Statements about the dataset (i.e. metadata) apply to the entire collection

The dataset concept is central for WIS 2.0:
• Publish Discovery Metadata for datasets using WMO Core Metadata Profile 2 (WCMP2)
• Search for datasets that contain relevant data using the Global Discovery Catalogue
• Subscribe to notifications about updates for a dataset via a Global Broker

Three different data access mechanisms:
• Providing data in (near-)real-time (via MQTT notifications)
• Providing data as files
• Providing interactive access to data via APIs

1 Guide to WIS (WMO No. 1061), Vol II, §1.1.4 Why are datasets so important [draft] 

https://wmo-im.github.io/wis2-guide/guide/wis2-guide-DRAFT.html#_why_are_datasets_so_important


Sharing data in WIS 2.0 – WCMP2

Identifier
Geometry (extent)
Time (extent)
Title
Description
Keywords / themes

Description of the Dataset

Publisher contact
Who to contact

Data access (files)
Data access (API)
Data access (notifications)

How to access

Data policy
Rights
License

Conditions of use

Citation
How to attribute

WMO Core Metadata Profile version 2 (WCMP2)
• Discovery, access and retrieval metadata based on OGC-API Records 

standard
• Simplified GeoJSON encoding compared to previous WCMP version 

(based on ISO 19115/ISO 19139 standards)
• WCMP2 records published by WIS2 nodes for their datasets
• These are then harvested and collated by the Global Discovery 

Catalogue(s):
• https://wis2-gdc.weather.gc.ca/collections/wis2-discovery-

metadata
• https://gdc.wis.cma.cn/dataService
• https://wis2.dwd.de/gdc/ 

• Consumers search for data of interest and subscribe for updates via 
MQTT or access data directly (using file-based or API driven methods)

https://wis2-gdc.weather.gc.ca/collections/wis2-discovery-metadata
https://wis2-gdc.weather.gc.ca/collections/wis2-discovery-metadata
https://gdc.wis.cma.cn/dataService
https://wis2.dwd.de/gdc/
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• Whilst simplified compared to ISO19115/ISO19139 metadata, a WCMP2 
record can point at a more complete ISO19115/ISO19139 record via the 
links or extended by inclusion of additional properties



Sharing data in WIS 2.0 – MQTT notifications

WIS2 Notification Message (WNM) via MQTT
• JSON object containing basic information on newly 

published or updated data (including WCMPv2 records)
• Notifications typically at the observation level but 

depends on the publisher
• Limited metadata to enable filtering of notifications

• Spatial coverage
• Temporal coverage
• Record and dataset identifiers

• Actionable link to the data – ‘Core’ data cached by the 
Global Caches, ‘Recommended’ direct from the WIS2 
node, with or without access control

• Notifications are published to specified channel / topic 
via MQTT and republished by the Global Brokers



Sharing data in WIS 2.0 – historical data

Publishing historical data via WIS2.0
• Set up MQTT notification workflow (if applicable)
• Create basic WCMP2 record describing the historical 

data to be exchanged:
• Add link to web accessible folder or other file-

based access
• Add link to API for API driven workflows (if 

supported)
• Add license, usage and citation information via links
• Add link to additional information, e.g. full ISO 

19139 XML record, using “describedBy” link 
relation

• Extend by adding additional properties as required
• Publish record on the WIS2.0 via the Global Discovery 

Catalogue and either a NC or DCPC



Accessing data in (near-)real-time
Data Consumers search the Global Discovery Catalogue for datasets of interest and relevant 
channels
Consumers then use MQTT client- software to subscribe to specific channels
WIS2 Notifications indicate the HTTP endpoint where the data can be downloaded from

WIS 2.0
  

Global Cache

Global Broker

Global Discovery 
Catalogue

MQTT

HTTP

receive WIS2 notifications

HTTP search

download recommended data

WIS2 Node

download core data

I search and find the datasets that I need for my use-case. 
Now I need to configure my system to subscribe to a 
Global Broker for the corresponding MQTT-topic(s)

Add topic=cache/a/wis2/…



Accessing data in non-real-time

Data Consumers search the Global Discovery Catalogue for datasets of interest

The WIS2 metadata indicates the HTTP endpoint where the data can be downloaded from

WIS 2.0
  

Global Discovery 
Catalogue

HTTP

HTTP search

download data

I search and find the datasets that I need for my use-case. I 
download the data directly via the file-based access or 
interactive API based access

WIS2 Node



Thank you
Merci

Gracias
谢谢
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