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Space weather networking from Top to Bottom 



How T-FORS could be integrated with WMO? 

• Central elements in the WMO 

procedures:

• WMO Integrated Observing System (WIGOS): 

Sensor network

• WMO Information System 2.0 (WIS2.0): 

Solution for information exchange

• WMO Integrated Processing and Predictions 

system (WIPPS): Platform for products
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Why this is a tempting idea?

• T-FORS has conducted R&D on standards which are relevant for 
WMO

• Data policy (FAIR, Research Data Alliance) 

• Metadata model (SPASE)

• Standards for observations quality 

• Particularly the topic of MSTIDs is linked with other disciplines of 
WMO interests (atmospheric gravity waves)

• With additional development T-FORS products have relevance in 
global scales

• Tsunamis and tropical cyclones

• Civil aviation

• T-FORS products use data from a representative set of key 
instruments → A good pilot case observing requirements

• Solar wind data, F10.7

• Ionosondes and magnetometers
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But what are the challenges?

• The work for SWx concrete integration into WMO is still at its very 
beginning

• First tests on WIS2.0 for ionosonde data sharing are under work

• SWx Observing system is mentioned in the WIGOS Manual, but exact 
description of the system and its sensors is still missing

• Data Policy issues
• FAIR principles designed primarily for research

• WMO has policies for operational services
• Core data shall be open for all

• Recommended data can be restricted but only partly supported by WIS2.0

• Lack of motivation
• SWx community has already several nice platforms for sharing their products 

and services

• Who pays for the extra work to become WMO compliant?
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Why WIS2.0 for Space Weather?

• Voi siirtää myös mallindataa, 
isoja määriä nopeasti

• Suunniteltu erityisesti
koneelliseen siirtämiseen

• Cache muisti tarjolla
(käsitääkseni vain core datalle)

• Ensimmäiset kokeilut voi tehdä
wis2box ratkaisulla (erillinen
esitys).
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• Enables one unified machinery for 

dissemination of 

• Satellite data

• Ground-based data

• Products, forecasts

• Facilitates inter-comparisons and 

verification

• Notifications about NRT data availability for 

automated fetching 

• Cache memory support for core data 

available

• First experiments of dissemination of 

recommended data can be conducted in 

the WIS2inbox Free and Open Source 

Software (has been tested between INPE 

and FMI)

Harvesting WIS2.0 with its all benefits will require 

adaptation on both sides – space weather and WMO. 



OSCAR & User requirements 

• WIPPS development shall be based on Rolling Review 

Requirements which specify the user needs of the application area. 

• T-FORS user requirements

• TID nowcasts, warnings, and retrospective analyses

• Time resolution 5 min, space resolution ~50 km, intensity with four severity 

levels

• Latencies 15 min, 1 hour, 2 hours

• What are the requirements for input observables?

• The requirements for observations can be specified in the WMO 

Observing Systems Capability Analysis and Review (OSCAR). 

Examples of relevant parameters under discussions:

• Ionosonde parameters 

• WMO collaborates with CGMS for long term plans to ensure availability of 

solar wind parameters
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UNCLASSIFIED - NON CLASSIFIÉ

Example: Form for foF2

Difficulties to fill these fields with proposed information: populated areas/land areas/Globally

Measured quantity: Highest frequency 
which reflects back from the 
ionosphere
Physical variable: Maximun electron 
density in the ionosphere

??
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WIGOS Metadata standard & SPASE Data, Origination, and Infra Resources



About WIPPS (Processing and Prediction) for 
registered users
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Summary of 

centers/networks 

and activity with 

filtering functionality

Links to products 

Information about 

products and their 

users

Information about 

upgradings

Reports by Lead 

Centers who verify 

forecasts against 

observations

Reports by Lead 

Centers who conduct 

long term data quality 

monitoring

Comments from the view 

point of T-FORS

Products maintained as federated 

services (c.f. SWESNET). TIDs in the 

context of meteorological phenomena 

(e.g. tropical cyclones)

A way to follow the users of T-FORS 

services

Larger reader community for the T-

FORS upgradings

Besides forecasts in time also quality 

of global products should be 

monitored (performance in regions 

with sparse or no observations)

Any volunteers for a Lead Center?

E.g. INTERMAGNET/SuperMAG 

could serve here as a pilot Lead 

Center for magnetic observatory 

data.



Conclusions

• T-FORS would be a good pilot for WMO collaboration

• Preparatory work for standards has partly been done already

• Relevant products for WMO Early Warnings for All –initiative 

(Key Action Area: Enhancing Capacity to detect Hazards, 

including tsunamis, tropical cyclones…)

• Jump to the ”WMO world” will not be easy but 

doable with additional resources for

• Adaptation to the WMO standards and regulations 

• Expanding the scope from Europe to other parts of Globe
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