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Outline

• Why is WMO involved in Space Weather coordination ?

• Inter-Programme Coordination Team on Space Weather 

early achievements

– Observation requirements and gap analysis

– On-line Space Weather Product Portal

• Future prospects
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World Meteorological Organization

The specialized UN agency for weather, climate, operational hydrology 

and related geophysical sciences.

High-level goal to support:

� Protection of life and property

� Economic and social welfare

� Environment and natural resources

� Capacity building in less advanced countries 

Founded in 1950, WMO has 189 Members (States and territories)

�Fosters international cooperation and information exchange

�Coordinates global observation, telecom, analysis, forecasting, warning

�Defines international Standards (ISO) in its area of competence
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Motivations for WMO
Space Weather activities

Space Weather is important for WMO

• Impact on radio-communications

• Impact on meteorological satellites 

• Space Weather-climate linkage  

WMO is important for Space Weather

• Meteorological satellites are flying space weather instruments

• WMO’s 60-year experience in global operational coordination

• Synergy with current services to global aviation and hazard warning 

� WMO Members decided to engage in « International coordination of
operational Space Weather observation, products and services, in 
particular to protect against global Space Weather hazards »
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Inter-Programme Coordination 

Team on Space Weather (ICTSW)

• Currently 15 countries
– Australia, Belgium, Brazil, Canada, China, 
Colombia, Ethiopia, Finland, France, Japan, 
Pakistan, Rep. Korea, Russian Federation, 
United Kingdom, USA

• 6 international organizations
– ESA, ISES

– ICAO, ITU, OOSA, WMO

• Co-chairs
– Terrance Onsager (USA) 

– Xiaoxin Zhang (China) 

• Governance
– WMO Commission for Basic Systems

– WMO Commission for Aeronautical Meteorology

• Phil Wilkinson

• Ronald Van der 
Linden

• René Warnant

• Hisao Takahashi

• Larisa Trichtchenko

• Wang Jingsong

• Zhang Xiaoxin

• Alain Hilgers

• Kirsti Kauristie

• Nicole Vilmer

• Raoul Romero

• David Boteler

• Sergio Buonomo

• Ken Murata

• Hans Haubold

• Seok-Hee Bae

• Daeyun Shin

• Vyachesloav Burov

• David Jackson

• Joe Davila

• Jim Head

• Terry Onsager

• Jerome Lafeuille
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ICTSW activity areas

Observations

Data exchange/

data management

Products and models

Services

Outreach and education
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Current and future activities

• Space Weather training modules for users/providers

• Space Weather services to users
– Specification of WMO Space Weather services to global aviation

– Specification of services to other areas of activities

– Organization and responsibility sharing for Space Weather warning

• Operational data and products
– Product collections documented/accessible on online Product Portal

– Harmonization of product specification

– Data exchange, metadata, use of WMO Information System 

• Observation requirements and capabilities
– Requirements database, observation gaps and priorities

– Harmonizing observation for greater interoperability
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Members’

organizations and 
programmes
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http://www.wmo-sat.info/db/
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Gap Analysis of Observing Capabilities
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Statement of Guidance for 
Space Weather Observation  (1)

• Version 1, May 2012 ( 22 pages) is on line

• Observations required to
– Establish a Space Weather « climatology »

– Detect hazardous events

– Forecast disturbances

– Validate models

– Support research

• Four observation domains
– Ionospheric

– Geomagnetic

– Energetic particles

– Solar

– Solar wind/interplanetary

http://www.wmo.int/pages/prog/www/OSY/SOG/SoG-SW.doc
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Statement of Guidance for 
Space Weather Observation  (2)

• Ionospheric observations
– Required variables: TEC, Radio absorption, (h’P, hmF2,h’F,fof2, foEs), plasma 
velocity and scintillation

– Measurement methods: GNSS, Radio absorption, ionosonde, ISR, coherent
radar, scintillation receivers and 2-frequency altimeters

– Assessment of availability and performance

– Recommendations : GNSS ground netwoks and data exchange, timeliness of 
GNSS-RO, coordinated use of 2-frequency altimeters

• Geomagnetic observations
– Required variables: vector magnetic field at surface and in space

– Measurement methods: magnetometer arrays at surface, on GEO and LEO

– Assessment of availability and performance

– Recommendations: ground magnetometer networks and data availability
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Statement of Guidance for 
Space Weather Observation  (3)

• Energetic particles
– Required variables: Low- & high-energy flux of trapped, solar, galactic particles. 

– Measurement methods: satellites in LEO, MEO, GEO, HEO, L1

– Issues: intercalibration and interoperability, contonuity

– Recommendations: Continue satellite measurements at all levels, add HEO, 
data sharing, intercalibration, assimilation

• Solar monitoring
– Required variables: sun images (H-alpha,EUV, X-ray, white, Ca-II-K, Magnetic
field), flux (EUV, X-ray, radio emissions), Corona, heliosphere

– Measurement approach: ground- and space-based

– Issues: lsustainability of research missions, coordination, standardization

• Solar wind
– Required variables: Velocity, density, temperature and magnetic field

– Measurement approach:  Observatory at L1, L5

– Recommendations: coordinated plans to ensure continuity at L1, L5
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Space Weather Product Portal

• go to: http://www.wmo.int/sat

• in the right-hand menu select Space Weather 

and then select:  � Space Weather Product Portal

• or just google:  wmo space weather portal
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www.wmo.int/sat
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Expected benefits from WMO support

• WMO’s experience and procedures (observation, information, 
warning systems) enable leveraging the technical coordination 
effort initiated by ISES

• WMO framework will facilitate international commitments by 
Members for long-term provision of services to the community

• Integration/synergy will develop with meteorological services 
delivered to various key users

� Sustainable, quality-controlled global space weather services to 
users
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Challenges

Global operational coordination is emerging under WMO auspices, 
though there are  a number of challenges  e.g.:

• To raise awareness of decision makers and general public

• To involve more Members and organizations

• To organize responsibilities for efficient alert chain
– (e.g. WMO hurricane centres or Volcanic Ash Advisory Centres)

• To improve data/product accessibility 

• To enhance interoperability through standardization when relevant
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