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A consistent research and evidence-based framework of technology and policy solutions in epidemics risk management is proposed to address the existing and emerging risks in the containment phase. Consistent implementation of such a framework in the everyday practice would allow to maintain high levels of confidence in the epidemics control policies while resuming more normal operation of the society and economy.

Introduction

Given the possibility of a prolonged coexistence with Covid-19, indicated in some recent studies, intelligent, effective and cost-efficient practices and policies minimizing the risks of infection in multiple scenarios, environments and situations come to the forefront of the society's response to the epidemics. The best effect is achieved when an instrument or a policy is tuned to specific situation intelligently, based on the previous practice and strong scientific evidence, with continuous evidence gathering, assessment and reassessment, verification of existing and introduction of more effective methods and policies. Whereas simplification, abstraction from specifics of a particular situation, expectation of a universally effective solution may not only reduce the effectiveness of the response policies, but introduce additional risks not in the least in creating confusion, unreasonable expectations and false and misplaced sense of security.

In this analysis we face the problem and challenge that is often neglected or overseen in favor of simplified blanket solutions, that is, of effective situation-specific risk management solutions particularly in the higher-risk environments indicated by substantial amount of evidence to date ([2], [START_REF]Senior's homes[END_REF][START_REF]Half of coronavirus deaths happen in care homes data from EU suggests: Guardian[END_REF][START_REF]Coronavirus: Almost half of Irish Covid-19 deaths in care homes[END_REF][START_REF]Covid-19 outbreak[END_REF][10][START_REF]Dormitory Covid-19 clusters[END_REF][START_REF]What the cruise-ship outbreaks reveal about COVID-19: Nature[END_REF][13]), which are necessary and unavoidable if the society wants to maintain economic activity, along with sustainable, robust and predictable management of the epidemics in a long-term containment phase. Proposing and analyzing some of such solutions is the focus of this work.

The proposed approach is based on intelligent assessment of each situation and finding, developing and offering effective and cost-efficient technology solutions as well as, and importantly, educating the population to be aware of the risks, facilitate alertness and intelligent assessment of the situation that includes learning to identify higher risk situations and environments and selecting appropriate and effective behaviors to protect self and the others.

We call this approach Smart-Covid, based on continuous gathering, evaluation and understanding of the relevant data and identification of effective solutions for each risk area, with continuous verification of the effectiveness and introduction of modifications and improvements as necessary. We see it as work in progress in a continuous cycle of research, development of effective solutions, verification of effectiveness in everyday operation and all over. In the long experience of dealing with complex problems it, in our view, can be the most promising approach to this formidable challenge.
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Smart Approaches in Covid-19 Management

Distancing

Distancing has shown to be effective in curtailing and controlling the spread of the epidemics in multiple jurisdictions. Studies [Lancet] have shown consistent and significant reduction in the rate of infection in direct relation to the maintained distance with and without additional PPE. The challenges in effective and sustainable implementation of social distancing are often found in:

-Clarity and simplicity of the public communications message; -Consistency of the policies; -Common sense, intuitiveness of the policies and solutions; -Broad and consistent implementation throughout the society. The goal is to, eventually, replace declarative and educational approaches in implementation of effective distancing with the functional ones, where the desired outcome is incorporated into the design and operational flow of events, venues, social places and practices and from the start with the best, most effective practices immediately communicated, shared and introduced into practice.

Smart Air

In a number of studies [Office, [START_REF]Senior's homes[END_REF][START_REF]Half of coronavirus deaths happen in care homes data from EU suggests: Guardian[END_REF][START_REF]Coronavirus: Almost half of Irish Covid-19 deaths in care homes[END_REF][START_REF]Covid-19 outbreak[END_REF][10][START_REF]Dormitory Covid-19 clusters[END_REF]13] incidents of longer distance office transmission ostensibly via airflow were observed. Airborne transmission channel has been confirmed as possible by CDC [Airborne]. A common, though possibly short of consensus opinion is that viral load produced by a low or non-symptomatic individual over considerable time can be sufficient for contamination of other individuals, and possibly, surfaces.

To reduce the risks associated with such environments, smart technology approaches can be implemented, starting, in closed indoor spaces with significant population, with remodeled ventilation.

For example, rather than circulating the air from a single or a small number of sources, with the sink and sources on the same level creating complex airflows with possibility of accumulation of viral load at certain points, a vertical airflow can be suggested with multiple sources and sinks, removing the exhaled air upwards outside of populated areas and immediately disposing it outside.

Fig.1 Infection risk-resistant airflow design

Additional methods of indoor climate management based on environmental factors can be implemented with the potential to further reduce the risk of transmission [START_REF] Dolgikh | Covid-19 Transmission: Environmental Approach to Effective Control in Closed Indoor Environments[END_REF] in closed, indoor spaces where climate control technology is available. These methods can significantly reduce the risk of transmission from a remote source that may not be easily detectable with tracing.

Smart Surfaces

Though not the main transmission channel, surface transmission as is known as of the time of writing, appears to be possible [Surface]. Same functional safety approach discussed in the previous section can be applied to surface management. Again, where interaction of public with surfaces such as tables, doors, office and washroom areas and so on cannot be avoided, best practice methods applied to reduce the risk of infection to the minimum. The smart toolbox can include:

-Choosing for frequently used surfaces surface materials with the maximum pathogen resistance / minimum survival time; -Regular and thorough cleaning incorporated into normal operation; -Disposable or temporary pathogen-resistance surfacing, or coating; -Elimination of risk-prone action flows: replacing handles with automatic doors, upgrading keypads to contactless technology, etc.

Smart Spaces

Organization of spaces in higher risk environments identified by the known factors of longer presence; population and increased inter-personal contact should be based from the start on best risk minimization models, methods and practices.

The layout of individual locations should allow for sufficient distancing with effective removal of potentially contaminated media such as air, surfaces and so on.

Human and / or action flows that may have a potential of higher risk, such as frequently visited areas or actions, for example access entering should be first identified and mitigation measures developed.

Object exchange such as paperwork minimized with equivalent measures introduced, e.g. mobile, scanning, remote transmission. Operations that allow it moved online. This may sound like common sense, but again the challenge may lie in the consistency and usability of implementation.

The ultimate aim in this case is to achieve a sustained, normal or near-normal operation with a minimal risk of transmission in regular operational action flows.

Smart Gatherings

Where presence of several or large number of individuals over a prolonged period cannot be avoided, smart measures starting with already discussed solutions need to be used consistently and actively. As a number of recorded cases show [Roosevelt] relying on a single blanket solution may not be entirely effective in this case. For example, where the permanent design of the venue may not allow effective airflow management solutions, temporary measures such as transparent shields or veils or other means of contact and airflow management can be attempted. With the smart approach, best practices are developed, tested and verified in operation and then become standard solutions on which further improvements can be built.

Smart Monitoring

The methods of risk management described in the previous sections necessarily loop into sustained and ongoing verification of effectiveness and monitoring of the epidemiological situation. Correct and current assessment of the epidemiological risk in specific locations and environments is essential or even critical in designing effective mitigation actions. Again, smart technology can be applied such as: automated regular testing of air, water, sewage and other channels eventually with automatic distance reporting allowing to detect the risks of developing outbreaks at a very early stage long before they manifest in reported cases. These methods need to be integrated into a smart risk management framework from the start as they are necessary and a crucial link in development of effective responses.

Smart Testing and Self-testing

Developing effective and easy to use self-testing methods and solutions can be of critical importance in sustained long-term epidemics management. It will be a subject of a more detailed work.

Smart Immunity?

Broad trained immunity a promising direction for research and development of novel risk mitigation approaches that cannot even be scratched here [Broad immunity,[START_REF] Dolgikh | Further Evidence of a Possible Correlation Between the Severity of Covid-19 and BCG Immunization[END_REF].

Smart Economy

Evidently, some, many or even most of the proposed measures, as well as those that will be designed as to reiterate, it has to be a continuous work in progress, are not cheap and will not be cheap. With the smart approach, rather than resorting to mandating and regulation, a public administration would use this situation as an opportunity or leverage to spur the development that may have a wider effect on the society via introduction of smart technology. It can be achieved, for example, with a modernization financing program via a framework of both public and private entities and enterprises tasked with implementation of the necessary risk management improvements and upgrades.

In such an approach, the development, installation and maintenance of risk management solutions would not only attain the immediate goal of a sustained reduction in infection risks, but also provide and important stimulus for the economy in the form of a platform for employment and growth at the time when some or many of the traditional industries are negatively impacted, and additionally, not in the least, introduce and provide a conceptual, policy and technology framework for addressing future society-wide problems intelligently and effectively, with smooth integration of advanced technology.

Smart Communications

Rather than focusing on a blanket, one size fits all mean, object or policy with an unknown prospect of success, smart approach to public communications places focus on intelligent assessment of the environment and situation and selection of the most effective behavior and / or measure(s) to minimize the risk of transmission. Such an approach and resulting policies are intuitive, agree with common sense, practical, and not in the least, more flexible in the need of an update or modification that are inevitable with a challenge of this complexity. These approaches can include for example, a clearly communicated framework identifying the risk scale for common everyday situations in the community and communicating information to the public openly and clearly. As the situation evolves, new and effective methods of handling the risks will be found and such a framework would provide a stable and clear basis and platform for their effective introduction into everyday practice. To sum: situation, risk and the result based policy, rather than one, universal, one size fits all situations instrument based policy.

Such a clear risk assessment framework combined with effective and clear public communications message would allow to introduce new more effective risk management policies as they are verified and become available quickly and efficiently without confusing the population about the changes.

Conclusions

We advocate an intelligent, differentiated and evidence-based approach to developing effective technology based approaches, practices and policies in Covid-19 risk management based on the current understanding of risks and proven effective instruments to control them.

Such an approach has the best chance of success and has been tested and verified over the centuries of science and technology progress. Should we face an issue with a method or policy based on solid evidence and best practice, we discover something new and improve them to make still more effective in a wider range of situations; if we face an issue with a blanket, single source and the only hope panacea, we are back to square one and a total lockdown is the only option.

In the epidemics containment phase, the focus, in our view, needs to be on continuously researching, identifying and introducing in everyday practices effective and cost efficient technology solutions that allow to reduce the risks, as well as educating the population to be aware of the risks, be alert and able to assess the situation intelligently that includes learning to identify the risks and select appropriate, effective behavior for the best protection. Smart use of available technology, clear risk assessment framework and clear and open public communications can go a long way in achieving this goal.