Modeling of space weather risks for global infrastructure: project proposal
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Space weather impact on modern high-technological infrastructure in space and on the ground receives more and more attention every year from researchers and industry all over the world. These studies have an important practical aspect — risk assessment for sensitive nationwide or even global infrastructure, such as power transmission lines, pipelines, global navigation satellite systems (GNSS), etc. Geomagnetically induced currents (GICs) during intense geomagnetic disturbances have been proved to affect power line operation, sometimes leading to power outage. But the real picture of physical processes behind the GIC enhancements is not clear yet. Traditionally the intensity of GIC bursts in power lines is associated with the intensity of magnetic field time derivative dB/dt. However, the measurements of GICs show the lack of one-to-one correspondence between GIC intensity and dB/dt. Moreover, there are indications that GICs strongly depend on power grid topology, local time, location of auroral oval and auroral electrojets, crust conductivity, and possibly other parameters. Ionospheric large-scale turbulence in auroral and equatorial regions lead to increasing number errors and signal deterioration in GNSS and radiowave propagation. Thus, the ionospheric turbulence and meso-scale ionospheric current disturbances responsible for GIC bursts are different, but mutually related aspects of the space weather hazards. In this talk, we will present a proposal for the project aiming to analyze nationwide and global effects of space weather using ground-based and spacecraft measurements, and advanced numerical modeling. Utilizing observational infrastructure from the Chinese Meridian Project II and the Russian GIC monitoring network, we will assess the physical vulnerability and potential socio-economic impacts on the national power grids of China and Russia. Unresolved problems of the GIC prediction methods will be discussed as well.
