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Preamble 
Since the first ESA workshop on Space Weather was held back in 1998, Space Weather activities and initiatives in Europe have grown and gained in momentum. Realizing the critical consequences that space weather can have on modern society the term has found its way into many national and international initiatives.
It should be recognized that Space Weather will always be driven by the basic science behind it. This mainly because of its content and also because of its large scientific community of Users . Although correctly part of the overall SSA program, it has distict differences compared to the Surveillance and Tracking, and even NEO parts of the program. Space Weather also has a vast heritage of assets, and operational /semi-operational/research services. It has no link in terms of governace towards the military or defense organisations, except that they will be one among its many users. 

What is unique with Europe is that one finds oneself with a decentralized arena of an inter-disciplinary mixture of expertise scattered over many countries. In fact even the users of European space weather services are decentralized both in location as well as in their needs. Space weather services apply to a large range of disciplines, ranging from spacecraft design, spacecraft operation, human spaceflight, launch operation, ionospheric disturbances, to pipelines and power grids. Each discipline, where different space weather users can be located, is vital for maintaining modern technology and should therefore all be treated with equal weight. This is specifically emphasized in the eight ESA SSA space weather service domains that have been established. 

In the way the Space Weather part of the ESA SSA Programme is currently being executed, we doubt it will provide enough evidence to gain support from the broad Space Weather Community. Although this is only a preparatory program, the mission has clearly been concerned with five main objectives:
 

· Governance and data policy definition 

· Designing the overall architecture of the future European SSA system 

· Federation of existing European assets 

· Development of precursor services 

· Development of pilot data centres

The two objectives highlighted in bold are the key for a smooth continuation of the program towards a fully operational system, this next step to be decided upon at the next Ministerial Council in 2012. This decision to be taken is mainly based on three important issues:

[1.] If only ESA-owned assets are included in the SSA Preparatory Programme then individual member states  will be demotivated because they do not see anything from their assets being represented. From a programmatic point of view it is important that every National Delegation can recognize its own assets actively taking part in the SSA Programme. 
The ESA owned assets are only a small fraction of the Space Weather product portfolio and therefore not fully represenatative of what is avilable in Europe. 

We plead that the Space Weather component of the SSA Programme should be organized as an open federation of existing assets and not as limited to ESA owned applications.

[2.] Why does a preparatory programme need to be fully operational? The SSA Preparatory Programme should be a proof of concept that shows the feasability towards an operational program, but should refect as much as possible the broad spectrum of the user community. 
This emphasis on operational solutions is no doubt an essential element of the SSA programme, however we must not forget the scientific endeavor that underpins these systems.   Space weather can be considered as ‘new science’; we are a very long way from having sufficient understanding of the sun-earth system to model and forecast solar events and their effects to a high degree of accuracy and reliability.   We must therefore provide a suitable environment for this scientific endeavor to flourish independently, running in parallel with the operational channels that eventually will carry the results.    It is also important to recognise the ever changing nature of scientific advances.   The system should be in a dynamic state, meaning, that it is able to grow and develop in synchronization with the development and addition of new assets.

[3.] A noticeable side-effect of the pronounced operational focus of SSA is that a second tier of assets – those not currently considered “useful enough” for adoption in SSA - are left without direction or support, even if they are highly relevant to their research field and/or their own targeted users.   A suitable framework to support and cultivate this category of assets is required; the unpredictable nature of research and circumstance means that essential assets of the future will likely emerge from this source.  
The Space Weather part of the SSA program offers a unique opportunity to demonstrate the European capabilities in a proof of concept mode by 2012. Indeed, it may be a cornerstone towards the next phase of the SSA program. This is largely based on a long heritage of ESA and National initiatives in the diversified field of Space Weather. The main challenge is to organize them in such a way, as to provide all these services in a coordinated way to the user community, and turn these research based actvities into an operationally viable sytem. 

ANALYSIS
Next are presented some constraints that  have been identified for Space Weather in the current SSA Programme configuration, as well as some proposals for its further continuation.
· Space Weather in SSA 

ESA Space Weather efforts have since 2009 been focused on in setting up a space weather component in the SSA Programme. The SSA
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HYPERLINK "http://www.google.com/url?q=http%3A%2F%2Fwww.esa.int%2FesaMI%2FSSA%2FSEMXJ2MZLAG_0.html&sa=D&sntz=1&usg=AFQjCNGKzJHgxnz7OwEWgAmiZL5L1__UnQ"website states :"The Preparatory Programme is running from 2009 to 2011/12 and is focusing on governance, data policy, technical requirements and the architecture of a future full European SSA capability.”. In our opinion, these points, although important, are not the driving factors for the Space Weather component of SSA . For example, governance and data policy is crucial for the Surveillance and Tracking component where data confidentiality is essential given the links with National assets that have military connections. This problem is far less an issue in the Space Weather community where there has been a tradition of open data policy and free services.

· System architecture 

Because of its distict nature, and its scattering over Europe , the system archtecture should be tailrored to these specificities, and therefore not guided by the Overall system archtecture dominantly driven by the SSA Surveillance part of the Program. This problem is inherent in the current system architecture of the SSA Programme because the different SSA components are much too tightly coupled. 

The current landscape of Space Weather services in Europe is very distributed;  distributed not only over different countries and institutes but also distributed in the multidisciplinary sense - hence no single entity, can operate the full spectrum of heliospheric effects. The ongoing setting up of a very tight SSA system is just not compatible with the supporting community. In the same way, what the users want is also very distributed. Space weather users are not limited to  ESA and its specific types of domains. Users such as spacecraft operators, spacecraft designers, launch sites, as well as pipelines and power grids, must all be treated with the same importance.

A specific architecture for Space Weather has already been defined and the ongoing contracts do follow that concept for realization . 

· Operations and Governance
ESA's SSA focuses on a strong level of being "operational". This has resulted in a strongly centralized system in which a lot of time and energy is being spent on intellectual property rights issues and standardization of software environments. Of course, from past efforts, all the assets/services that are essential to ESA already fulfill the defined SSA requirements. Meanwhile many other useful space weather assets cannot be taken up in SSA because they do not completely fulfill certain technical requirements (e.g. they are not able to run on Linux Flavour X) or simply because ESA does not formally own the intellectual property rights. So what happens to assets/services that only are important for non-ESA users? Currently, they are not supported by SSA and no energy/budget/effort is foreseen for developing or finalizing existing assets that lack certain technical requirements and are not owned by ESA. This creates a severe problem for non-SSA activities - they now face increasing difficulties of attracting money as the main flow of resources is currently via the SSA program.

The focus on "operationally" results also in the underestimation of ESA's own assets in other Directorates/Programs. For example the SOHO/LASCO coronagraphs are a unique asset for geomagnetic storm forecasting. Similarly, the ESA PROBA2 Space Weather satellite is Europe's independent asset for coronal monitoring. However the instruments on SOHO and PROBA2 are not considered by ESA as an operational asset of SSA - these instruments are 'only' developed with the usual level of redundancy for science instruments. Meanwhile resources are wasted in 'prototyping' instruments that have already been flying for years. The point has apparently been missed that also a fleet of science instruments can be back-up for each other (e.g. PROBA2 to SDO) and provide redundancy at the system level.

The various Space Weather user groups may have different requirements regarding the quality and depth of information provided by a future Space Weather system as well as the confidentiality of Space Weather data. These different user requirements will be reflected in defining the governance and data policy of a future European SSA system. Further key aspects to take into account include:

· Its international dimension;

· The need to ensure a proper level of data accuracy; and

· Liability aspects.

In a distributed/federated (multilayer) network approach, where different players ( European and national ) will provide different services/data, where necessary and appropriate, the mandate and scope of responsibilities of these existing entities may be extended and/or adapted. 
We also want to draw the attention to, that in the present User Community of already available Space Weather services, a very significant part is Non-European. This aspect should clearly be dealt with in the governance of a future European Space Weather Service. 
Against this background and considering that the choice of an operating entity/ies cannot be considered independently from the Users’ requirements, system architecture and overall governance of a European SSA system, it is important to timely address this issue.

Based on preliminary work carried out by ESA and involving the civilian Users of a future SSA system, three distinct information service categories have been identified: 

· NEO monitoring; 

· Space weather service;

· Tracking and identifying space objects (in LEO, MEO and GEO).

· In addition, the EDA Common Staff Target identifies a fourth military specific service based on SSA: Recognised Space Picture (RSP).

The first two categories are concerned with the Earth’s natural environment in the Solar System and have only limited security and defence implications, the consequence being limited requirements concerning confidentiality of data. They are naturally closely linked to the scientific missions being carried out, have a strong character of public interest, as well as a strong international cooperation component. 

The two last categories are concerned with man-made space objects. They can be considered dual-use and even, for the recognised space picture part, specifically military (intelligence-related). The security requirements linked to this category are obviously different from those of the first two categories.

Military requirements call for Space Weather prediction (observation, forecast and alerts) to minimise negative impacts on military space systems (space, air and ground based). Nevertheless, Space Weather performance military/defence requirements have not yet been defined in detail to the extent that they are in the civil requirements, so the latter can presently be considered as more stringent.

Given the specificities of these two service groups, their operations could/should be entrusted to different operating organisations. The operating entity for Space Weather – services of a clear scientific nature – should preferably be carried out by public organisations that have an intimate involvement with the scientific content. As such conceptually Space Weather would be decoupled from the Surveillance part of SSA.
· User representation 

User representation is an issue:  Space weather science has a lot to offer to the wider community.  Every European citizen will benefit, directly or indirectly, from the advances being made.  However the outside world is not sufficiently aware of these potential benefits and consequently is not ready to exploit them.   The SSA program offers a unique opportunity to nurture a genuine, thriving user community.   Sustained effort at the beginning is needed to kick this off, but such a community would soon feed itself and bring a rich feedback and help us to direct scientific resources towards where they are most needed.  A deeper realization of the benefits across Europe should also attract greater investment and interest from more countries in subscribing to the discipline - via ESA/SSA or other scientific channels.

· Space Weather evolution 

Currently, a lot of existing European know-how has been integrated into “fully operational” services and subsystems. There are also many existing assets that are either in a phase of preparation or may be up and running but not yet defined as “fully operational”. It is essential that these assets have the means to advance and develop. Many of these latter assets are unique and could with time also become part of a future European system of Space Weather services. The system should be in a dynamic state, meaning, that it is able to grow and develop in synchronization with the development and addition of new assets. In such a system each asset would be clearly labelled with an operational quality flag regarding not only confidence levels on the accuracy and performance of the service but also a confidence level on whether the service will be available the next day. 

We should remind ourselves that Space Weather is not a problem that will disappear in a couple of decades, but will persist until the end of the Sun. For this reason we must invest as much time and money that we can to ensure that our future generations are as well prepared as possible. The paradox with Space Weather is, that the more technologically advanced we become, the more vulnerable we are to the hazards of Space Weather.
We have 6 proposals that we feel will make the Space Weather component in SSA more successful and efficient, both at the level of User satisfaction and at the Programmatic level:

1. On top of what is going on in the present contracts that focus on ESA-owned assets, we should turn the logic around and look at the assets which are already available [up and running in Europe (ESA and non-ESA owned)]. Each asset should be clearly labelled with an operational quality flag regarding not only confidence levels on the accuracy of the service but also a confidence level on whether the service will still be there tomorrow. The level of operationallity will in this way be identified (the analogy being an announcement made on a train website that a certain line might run tomorrow with possible delays). The System should include ALL assets and make them ALL available to the potential users. 

2. The system architecture as defined today for the Space Weather actvities is considered as frozen. Space Weather should have a system architecture that fits itself best and is not hampered by overall SSA system considerations. This does not prevent Space Weather to have a simple interface to the higher level SSA system. 

3. We propose to include a development part to the SSA Programme: there should be a means for assets to evolve /improve. This is absolutely missing from the current SSA program .

4. We propose to organize the space weather scene in Europe as a Federated/distributed system. Nobody, not even ESA, can host all needed expertise. 

5. We propose to put the user in the loop! We want to see more communication between the SSA management and the ESA SWWT that represents the European space weather community beyond SSA. Users of SSA assets will potentially come from countries that are not SSA members. Therefore their voices must also be taken into account, especially if one hopes to extend SSA membership in the future as well as maintain current members. For this reason it is essential that the discussion concerning the future of the SSA Program be held within the SWWT.
6. Governace and operations 

A dedicated workshop should be organised on this topic for Space Weather , having in mind its specificities. Items to be addressed include : 

· Data policy

· Non- European Users 

· Liabilities 

Belgium is prepared to host this initiative . 

Conclusion: 

For these reasons it is essential that the proposal for the next phase of the ESA SSA program covering 2012-19, to be submitted for approval by ESA Member States at the next Ministerial Council meeting scheduled for 2012, is as convincing as ever. Europe is rich with skills and resources spread across a large continent. Every country has something to offer and also stands to benefit from the potential advances.  To meet these goals a multi-threaded approach is necessary.  The operational advances currently planned are an essential element;  However the framework must be filled, which requires sustained investment in scientific advances.  Finally, increased public awareness and careful nurturing of a self-representative, independent user community is necessary.  A ‘virtuous circle’ of increasing awareness, interest and investment, coming from researchers, service providers and users alike: one large community
