Data System Requirements for LWS/Geospace

Scope:

This report represents an limited overview of the data system requirements for the Geospace Mission of Living with a Star (LWS). The requirements have not been reviewed by the Geospace Missions Definition Team (GMDT) and so do not represent the views of that committee. As the deliberations of that committee progress, it is anticipated that the subject will be explored and a more complete set of requirements defined at that time.

The LWS/Geospace portion of LWS consists of the science and mission elements associated with the upper atmosphere, thermosphere, ionosphere, and magnetosphere.

Known requirements relative to the purposes to be served

The data system requirements for LWS/Geospace span the traditional mission purposes associated with spacecraft and instrument operations, enabling science associated with the primary mission objectives, and providing distilled products for outreach. In addition, LWS/Geospace must also produce products appropriate for use by the LWS “user” community and products appropriate for use within data assimilation models, physics-based models and empirical description models.

Enabling instrument or spacecraft operations

Enabling the operation of the spacecraft and the instruments is the foremost responsibility of a program data system. The customers are the flight operations crew, the mission supported instrument teams and, perhaps, a few project funded teams. The primary objectives are related to understanding the spacecraft and instrument response to geophysical regions and events, performing long term calibrations, and responding to spacecraft and instrument anomalies. These customers perform constant monitoring of instrument and spacecraft subsystems and typically require some amount of real time, or near real time, data delivery and require the timely delivery of any stored raw data. Analysis tools and the data products that result tend to be highly specialized and are best developed by individual team members; few of these tools or products are transferable to the science or user community. Because of the specialized nature of these user-data interactions, some amount of inconvenience and interface complexity are often expected and accepted, although consistency should be provided. There is typically also a requirement for some standardized set of project supplied parameters associated with spacecraft location, attitude and spin phase. These sets may include parameters produced through the use of a model, or the data from other LWS mission elements (e.g., L-shell, solar proton fluxes). Project supplied spacecraft orbit information in graphic format is highly desirable.

Enabling science associated with primary science objectives

Enabling the funded science teams to pursue the primary science objectives of the mission is the second most important responsibility of the program’s data system. The customers include the mission supported instrument and science teams plus a wide variety of project and independently funded scientist teams. The teams and individuals have a wide range of capability and expertise with regard to information technology systems. Some will be well funded; others will be participating with minimal levels of support. The analysis associated with the pursuit of primary science objectives will often be event based, although not exclusively, and will require the use of data from several instruments and spacecraft. Customers will require convenient and simultaneous access to multi-sources of raw and processed data products. The analysis typically requires a standardized set of project supplied parameters associated with spacecraft location, attitude and spin phase both for the primary LWS spacecraft and those associated with other datasets brought to bear. These sets may include parameters produced through the use of a model, or the data from other LWS mission elements. Project supplied spacecraft orbit information in graphic format is highly desirable. Analysis tools and the data products that result again tend to be highly specialized and are best developed by individual teams; however, many of these tools or products are transferable to the science or user community. The sharing of analysis tools and data products of varying level of sophistication, from team to team will often form the basis for scientific progress. Providing mechanisms for these shared resources to change hands may be the most important action the LWS data system undertakes.

Enabling and/or producing products appropriate for the LWS “user” community

Enabling and/or producing products appropriate for the LWS “user” community will be a new endeavor for many scientists associated with the Geospace missions within LWS. The extent to which responsibility for providing appropriate reduced data products will lie with the mission supported instrument and science teams and will depend on the final LWS/GMDT determined objectives and the available funding allowances. It is anticipated that project and independently funded teams will be funded for these efforts. The data products to be produced will be highly reduced and should conform to standardized processing techniques so that comparisons between disparate data sets may be made. The availability of data sets over long time scales will be important. Some data products will be straight forward to produce and may be made available within a short time period after acquisition. Other data products will require substantial data processing and would not be available for some time after raw data acquisition. There may be products that have never before been routinely produced and so will require several iterations over a long period of time before a final form is settled upon. It will be important for the LWS data system to remember that “enabling” the use of LWS data by the user community is the primary objective rather than “serving” the user community. The boundaries of what it means to “enable” must be defined. To that end, the continuous availability of real time data products through the data system to the user community may not be supported for the Geospace missions.

Enabling and/or producing products appropriate for models (data assimilation models, physics-based models, empirical models) 

The requirements for supporting data dissemination for use within models is similar to LWS “users” requirements although many of the individual parameters to be supplied may be substantially different. Again, it will be important for the LWS data system to remember that “enabling” the use of LWS data by the modeling community is the primary objective rather than “serving” the model community. To that end, the continuous availability of data products to the operational models community, as if in “space weather mode”, may not be directly supported for the Geospace missions.

Enabling and/or performing processing associated w/ outreach

Outreach will be an important function for the LWS mission elements. A few key project personnel and a few key instrument personnel tend to be primarily responsible. The job frequently requires the timely delivery of raw data and the data used is almost always “event” based. Because outreach products tend to be highly processed and unique, they are generally produced using specialized visualization tools. The outreach team seldom takes more than cursory advantage of the shared analysis tools or reduced data products available from the science teams.

Known requirements relative to data handling

Within each of the purposes described above, there are science and space weather objectives best attained by data products pretty much "direct" off the spacecraft, data products requiring "minimal processing", or data products requiring "substantial processing”. These categories can be further subdivided into products with straight forward input requirements, products requiring input from several instruments, spacecraft and/or models, or products requiring highly specialized talent to produce.

Recommendations:

It will be important for the program to define the boundaries of what services and products should be within the scope of the LWS data system and what services and products are better left to the efforts of other programs, agencies, science teams, or individuals.

Further definition of the detailed requirements will be necessary with respect to those purposes identified as lying within the bounds of the LWS ground system intent and budget.

It may well be that a data system that tries to serve all needs at all times will be over-designed and therefore costly with respect to its primary requirements. The LWS data system might better be approached as an interconnected set of separate elements with greatest emphasis being reserved for the highest priority purposes.

