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Structure and formation mechanism of the WTS
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Substorm and westward traveling surge were reproduced by the recently developed new global magnetosphere-
ionosphere (M-I) coupling simulation scheme. This simulation model employs block-parallel MPI-OMP hybrid
calculation and singular-point-less triangular grid system. In the calculation results, the sudden onset of the substorm is
generated by the state transition in the compound (convection) system, accompanying sudden formation of high-
pressure region in the inner magnetosphere. Even during the substorm, all field-aligned currents (FACs) are connected
to the diamagnetic current in the magnetosphere through the formation of grand current loop. At the onset, the region 1
FAC appears in the midnight low-latitude region near the morning-side region 2 FAC. Then, the peak position of the
region 1 FAC shifts to the head of the developing westward traveling surge (WTS). The magnetic field line traced up
from the WTS is connected to the open field line area in the lobe. Flow lines entered from the polar cap to the bulge
region once direct sunward then again turn to anti-sunward. Simultaneously with anti-sunward direction, flow lines
descend toward low latitude. As a result, flow lines are concentrated to the evening low-latitude region, causing the
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