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Coronal mass ejections (CMEs) are the major drivers of space weather effects at 1 AU. From a forecasting
perspective, the most significant CMEs are those erupting from close to the disc centre (as seen from Earth or
their target location) and fully encompassing the solar disc in coronagraph imagery. Such CMEs are known as
front-sided full halos. However, geomagnetic activity can be driven also by CMEs erupting from closer to the solar
limb and/or having a narrower width in coronagraph data. Multipoint analysis can give insights on the impact and
geoeffectiveness of such CMEs.

In light of these aspects, we analyse the propagation of four successive coronal mass ejections (CMEs) that
erupted in May 2013 and hit Earth, the STEREO-A spacecraft, or both. All the CMEs under study are “prob-
lematic” from a space weather forecasting perspective, since the first three CMEs erupted from the solar limb as
seen from their corresponding target location, whilst the fourth one erupted from close to the disc centre, but was
invisible to coronagraph images from Earth’s viewpoint. Nevertheless, all the events drove moderate disturbances
both at Earth and STEREO-A. We analyse the kinematics of the four CMEs using a combination of remote-sensing
data from the solar disc, solar corona, and inner heliosphere. Moreover, we use input parameters from coronagraph
reconstructions to forecast the arrival of the CMEs at 1 AU through the EUropean Heliospheric FORecasting
Information Asset (EUHFORIA) model. Finally, we emphasise the difficulties in forecasting moderate space
weather effects provoked by problematic and ambiguous events.



