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I. WMO Space Programme



United Nations and Outer Space

▪ Launch of Sputnik in 1957 -
beginning of space activities

▪ It raises many questions:
– Arms race in outer space?
– Rules and regulations for 

activities in outer space?
– Space activities?

▪ UN Member States decide 
to establish the Committee 
on the Peaceful Uses of 
Outer Space (UNCOPUOS)

▪ WMO, as a specialized UN 
agency, is invited to 
participate in the sessions of 
the UN Committee on the 
Peaceful Uses of Outer 
Space
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▪ In 1961, UNGA Resolution 1721 (XVI) C 
requests WMO to report to COPUOS on how 
it could utilize space technology in its work

▪ US President John F. Kennedy proposes to 
launch “cooperative efforts between all the 
nations in weather prediction and eventually 
in weather control” making use of space-
based observations from satellites. 

▪ In response to this request, WMO prepares 
the proposal for the World Weather Watch 
(WWW), which is subsequently endorsed by 
UNGA Resolution 1963 (XVIII) III in 1963

▪ Implementation of WWW from 1967

Origin of the World Weather Watch
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See https://public.wmo.int/en/bulletin/global-satellite-observing-system-success-story

https://public.wmo.int/en/bulletin/global-satellite-observing-system-success-story


Global Observing System (GOS) -1961
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TIROS-I – First weather satellite image 
(April 1960)

Space-based Global Observing
System (GOS) in 1961

▪ Observing System Element of WWW



Global Observing System (GOS) - 2021

3 April 2019 WMO Space Programme - CEOS-SIT-34 7

▪ WWW/GOS now integrated in WIGOS



▪ Established by Resolution 5 (Cg-XIV) of the 14th WMO Congress in 
2003

▪ Promote availability and utilization of satellite data and products for 
weather, climate, water and related applications. 

▪ Coordinate environmental satellite matters and activities 
throughout all WMO Programmes.

▪ 16th WMO Congress in 2011 confirmed four main components:

WMO Space Programme
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See http://www.wmo.int/sat

http://www.wmo.int/sat


WMO Space Programme Value Chain
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WMO Space Programme Website
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See http://www.wmo.int/pages/prog/sat/index_en.php

http://www.wmo.int/pages/prog/sat/index_en.php
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WMO Space Programme Office
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▪ Established under the Open Programme Area Group on Integrated 
Observing Systems of the Commission for Basic Systems

▪ Members nominated by Permanent Representatives
▪ IPET-SUP

– Membership: 
http://www.wmo.int/pages/prog/www/CBS/Lists_WorkGroups/CBS/IC
T-IOS/IPET-SUP/members

– Terms of Reference: 
http://www.wmo.int/pages/prog/www/CBS/Lists_WorkGroups/CBS/IC
T-IOS/IPET-SUP/tors

Space Programme Expert Teams
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ET-SAT 
Expert Team on Satellite 

Systems 

IPET-SUP 
Inter-Programme Expert 

Team on Satellite 
Utilization and Products 

IPT-SWeISS
Inter-Programme Team 

on Space Weather 
Information, Systems 

and Services 

http://www.wmo.int/pages/prog/www/CBS/Lists_WorkGroups/CBS/ICT-IOS/IPET-SUP/members
http://www.wmo.int/pages/prog/www/CBS/Lists_WorkGroups/CBS/ICT-IOS/IPET-SUP/tors


3 April 2019 WMO Space Programme - CEOS-SIT-34 13

1. Space-based
Observing System



WMO Integrated Global Observing System
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▪ World Weather Watch 
(WWW), established in 
1963.

▪ Need to upgrade 
observation system in 
response to societal 
changes, addressing 
weather, water, climate and 
environmental issues:
– WMO Integrated Global 

Observing System (WIGOS)
– WMO Information System 

(WIS)

▪ A common regulatory and 
management framework. 



WMO Integrated Global Observing System
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WMO Application Areas
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1) Global numerical weather prediction 

2) High-resolution numerical weather prediction

3) Nowcasting and very short range forecasting 

4) Sub-seasonal to longer predictions 

5) Aeronautical meteorology 

6) Forecasting atmospheric composition

7) Monitoring atmospheric composition

8) Atmospheric composition for urban applications

9) Ocean applications 

10) Agricultural meteorology 

11) Hydrology 

12) Climate monitoring (GCOS)

13) Space weather

14) Climate science
See http://www.wmo.int/pages/prog/www/OSY/GOS-RRR.html



Rolling Review of Requirements
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OSCAR/Space
OSCAR/SurfaceOSCAR/

Requirements

WIGOS Vision 
2040



Observing System Capability Analysis and Review Tool
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See http://oscar.wmo.int

http://oscar.wmo.int/
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2. Access to
Satellite Data and Products



Regional Satellite Data Requirements Groups
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See http://www.wmo.int/pages/prog/sat/index_en.php (Regional Activities)

• RA I (Africa): Dissemination 
Expert Group (RAIDEG)

• RA II (Asia): WIGOS Project 
Coordination Group 

• RA III/IV (Americas): 
Coordination Group

• RA V (SW Pacific): Task Team 
on Satellite Utilization

Bringing together:
• Operational users
• Satellite providers
• Training centres (VLab CoEs)
• Scientific users
• Others

Objectives:
• User-provider dialogue
• Expressing user requirements
• Coordinating data distribution
• Identifying training needs
• Implementing WIGOS/WIS

http://www.wmo.int/pages/prog/sat/index_en.php


Global and Regional Data Use Surveys
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See https://library.wmo.int/index.php?lvl=notice_display&id=20787

https://library.wmo.int/index.php?lvl=notice_display&id=20787


Satellite User Readiness Navigator (SATURN)
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See https://www.wmo-sat.info/satellite-user-readiness/

https://www.wmo-sat.info/satellite-user-readiness/


Product Access Guide (PAG)
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See https://www.wmo-sat.info/product-access-guide/

https://www.wmo-sat.info/product-access-guide/


Processing, Visualization and Analysis Tools 
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See http://www.wmo.int/pages/prog/sat/processingtools_en.php

http://www.wmo.int/pages/prog/sat/processingtools_en.php


Direct Broadcast Network (DBNet)
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See http://www.wmo.int/pages/prog/sat/dbnet-implementation_en.php#DBNetstatus

http://www.wmo.int/pages/prog/sat/dbnet-implementation_en.php#DBNetstatus
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3. Capacity Development



Virtual Laboratory for Training and Education in 
Satellite Meteorology (VLab)
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See https://www.wmo-sat.info/vlab/

https://www.wmo-sat.info/vlab/
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4. Space Weather
Coordination



 

Cg-18/Doc. 6.1(3), DRAFT 1, p. 17 
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WMO and Space Weather
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▪ Supported by IPT-
SWeISS

▪ Space Weather and 
OSCAR/Space

▪ Space Weather Portal (see 

https://www.wmo-sat.info/product-access-
guide/theme/space-weather)

▪ Working with ICAO to 
select providers for 
space weather 
information services for 
aviation

▪ Space Weather 
Warnings and GMAS
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II. WMO Governance Reform



Strategic Plan 2020-2023
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WMO Governance Reform
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See https://public.wmo.int/en/governance-reform

https://public.wmo.int/en/governance-reform
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III. Vision for WIGOS in 2040



▪ To serve as reference for WMO Members and 
other observing system operators, providing 
context and expected boundary conditions 
relevant for observing system developments

▪ To inform long-term planning of satellite agencies 
about expected evolution of WMO user 
requirements
– This drives the 2040 timeline; current 2025 Vision too 

near-term

▪ To inform planning efforts of users of 
observations (NHMSs, NWP centers, ...) regarding 
systems development and required computing 
and communication capabilities

Why a Vision for WIGOS in 2040?
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See http://www.wmo.int/pages/prog/www/WIGOS-WIS/meetings/ICG-WIGOS-8/Doc.6_Vision-for-WIGOS-2040_draft-
version-1.7.docx

http://www.wmo.int/pages/prog/www/WIGOS-WIS/meetings/ICG-WIGOS-8/Doc.6_Vision-for-WIGOS-2040_draft-version-1.7.docx


▪ Chapter I: Context, purpose, scope
– Why a new vision; what are the main drivers of 

change; what does the concept of “integration” in 
WIGOS entail; 

▪ Chapter II: Space-based WIGOS components
– Trends in Requirements and Capabilities; text and 

tables introducing the four groups of space-based 
systems contributing to WIGOS; 

▪ Chapter III: Surface-based WIGOS components
– Trends and issues (technology, requirements, private 

sector involvement, commoditization of sensors, 
processing, communication, ...); tables of available 
and emerging technologies. 

Document Structure
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▪ Backbone system with specified orbital 
configuration and measurement approaches 
(Group 1).

▪ Backbone system with open orbit 
configuration and flexibility to optimize the 
implementation (Group 2).

▪ Operational pathfinders, and technology and 
science demonstrators (Group 3).

▪ Additional capabilities (Group 4).

Space-based Component - Four Groups 
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IV. Future Data 
Bartering/Management



▪ There is no such thing as "WMO data bartering 
approach". 

▪ WMO data policies are spelled out in Resolutions 
40, 25 and 60. 

▪ Expected Cg-18 Developments:
– GBON requirements will necessitate a review of Annex 

1 to Res 40.
– A Cg-18 Resolution on PPE will reaffirm the basic 

principle of "free and unrestricted" exchange and the 
need for making more data available to stakeholders 
from all sectors.

– CBS-led report on Emerging Data Challenges: 
emphasizes the need to review the WMO data policy 
and elaborates on the changing data landscape. 

WMO and Data Bartering
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WMO Data Management
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▪ Outlined in the WMO 
Information System 
2.0 Strategy (WIS 2.0)
– Vision for seamless 

access

– Big data

– Cloud solutions

– Earth System approach

– Evolution of GTS

▪ See 
https://library.wmo.int/index.p
hp?lvl=notice_display&id=2042
2#.XKQzry-ZPOQ

https://library.wmo.int/index.php?lvl=notice_display&id=20422#.XKQzry-ZPOQ
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V. Implementing the
Climate Architecture



▪ Discussions on the development of an 
“Architecture for Climate Monitoring from 
Space” were initiated by Jim Purdom and 
Tillmann Mohr around 2005-2009

▪ Aimed to engage “R&D space agencies” in the 
same way as operational space agencies were 
engaged in weather monitoring

▪ Led to Resolution 19 (Cg-XVI) of World 
Meteorological Congress in 2011

Background
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WMO Resolution 19 (Cg-XVI) 
of 2011, requested WMO to

▪ “to develop an architecture 
... for climate monitoring as 
a component of the future 
WIGOS and GFCS, for 
consideration by Congress”,

▪ as a “major initiative of the 
WMO Space Programme”, 
and

▪ “in coordination with 
satellite operators, CEOS, 
CGMS, GCOS, GEO and 
WCRP”. 

Resolution 19 (Cg-XVI)
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6 February – WMO Workshop
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See http://www.wmo.int/pages/prog/sat/meetings/Climate-architecture-workshop.php

http://www.wmo.int/pages/prog/sat/meetings/Climate-architecture-workshop.php


▪ Title “Progress on implementation of the architecture for 
climate monitoring from space” 

▪ Audience: WMO Congress (high level)
▪ Paper Length: ~4-5 pages
▪ Purpose

– Respond to resolution 19 (Cg-XVI) and inform Cg-18 on progress 
made.

– “to provide the basis for … processes and capabilities to be 
implemented, and activities to be pursued, in order to monitor 
climate from space in a globally coordinated and efficient 
framework”.

– Reflect consensus of all relevant stakeholders on the status of the 
architecture for climate monitoring from space as of 2019.

– Provide a basis for agreeing on and planning the next necessary 
steps towards full implementation of the architecture.

– Describe the WMO role in the architecture for climate monitoring 
from space.

Resolution for Cg-18
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Resolution for Cg-18
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▪ Workshop held at WMO 
on 6 February 2019

▪ Agreed on title, scope 
and elements of a Draft 
Resolution for Cg-18, 
responding to Resolution 
19 (Cg-XVI)

▪ Reviewed and agreed at 
WGClimate-10

▪ For CEOS to 
acknowledge

W orld Meteorological Organizat ion 

W ORLD METEOROLOGI CAL CONGRESS 

Eighteent h Session 

Geneva, 3 to 14 June 2019 

Cg- 1 8 / Doc. 6 .1 ( 5 )  

Submitted by: 

Secretary-General  

1.IV.2019 

DRAFT 1  

AGENDA I TEM 6 : EARTH SYSTEM OBSERVATI ONS AND PREDI CTI ONS 

AGENDA I TEM 6 .1 : W MO I ntegrated Global Observing System  

 

W MO SPACE PROGRAMME 

 

DRAFT RESOLUTI ONS 

Draft  Resolut ion 6 .1 ( 5 ) / 1  ( Cg- 1 8 )  

PROGRESS ON I MPLEMENTATI ON OF THE 

ARCHI TECTURE FOR CLI MATE MONI TORI NG FROM SPACE 

THE WORLD METEOROLOGICAL CONGRESS, 

Recalling Resolution 5 (Cg-XIV) – WMO Space Programme, which initiated a new major WMO 

Space Programme as a cross-cutting programme to increase the effectiveness and contributions 
from satellite systems to WMO Programmes, 

Recalling Resolution 19 (Cg-XVI) – Development of an Architecture for Climate Monitoring 
from Space, which requested WMO to develop the architecture for climate monitoring from 

space as: 

(1) A component of the future WMO Integrated Global Observing System (WIGOS) and the 
Global Framework for Climate Services (GFCS), for consideration by Congress, 

(2) A major initiative of the WMO Space Programme and as an important component of 

WIGOS and in coordination with satellite operators, the Committee on Earth Observation 
Satellites (CEOS), the Coordination Group for Meteorological Satellites (CGMS), the 

Global Climate Observing System (GCOS), the Group on Earth Observations (GEO) and 

the World Climate Research Programme (WCRP), 

Recalling further  

(1) The Abridged Final Report with Resolutions of the Seventeenth World Meteorological 
Congress (WMO-No. 1157), paragraph 4.2.4.16, in which Congress underscored the need 

for the satellite operators and the Secretariat to pursue the development of the 

Architecture for Climate Monitoring from Space with a view to ensure seamless continuity 
of climate monitoring satellite programmes, comparability of measurements, provisions 

for continuity and contingency, and traceability to reference standards, 

(2) Resolution 1 (EC-68) – WMO support to the Paris Agreement, in which Executive Council 
decided to further address the provision of reliable, long-term, high-quality observations 

of global atmospheric composition changes through the revised GCOS Implementation 

Plan addressing Systematic Observations in support of the United Nations Framework 
Convention on Climate Change (UNFCCC), the Global Atmosphere Watch (GAW) and 
related information on trends and distribution of greenhouse gases in the atmosphere 
and through the Integrated Global Greenhouse Gas Information System (IG3IS), 
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VI. CEOS-SIT-34 Decisions/Actions



1. Continue implementing Architecture for Climate 
Monitoring from Space – acknowledge 
resolution

2. Enhance CEOS involvement with RRR process, 
towards implementing Vision for WIGOS in 2040

3. Enhance partnership with CEOS in selected 
application areas
– Agricultural applications (GEOCLAM)

– Hydrological Applications

– Polar and High-Mountain Regions

4. Work towards integration of CEOS data 
management activities with WIS 2.0

WMO-CEOS Partnership
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Thank you
WMO Space Programme

http://www.wmo.int/sat


