Differentiation of Coronal Holes and Filaments with AIA 304Å and HMI Data
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Coronal holes are sources of quasi-stationary high-speed solar wind streams with typical velocities of about 500–800 km/s [Veselovsky 2010]. Long-lived coronal holes lead to the formation of stream interaction regions (SIRs/CIRs), which are characterized by enhanced plasma density and can cause moderate geomagnetic disturbances and recurrent geomagnetic storms.
The association between coronal holes and high-speed solar wind streams makes it possible to use coronal hole area to estimate the solar wind speed near Earth [Shugai 2021]. Identifying coronal-hole boundaries and estimating their areas requires segmentation of solar images acquired in the 193 Å and 211 Å channels of the SDO/AIA observatory. In these wavelength ranges, coronal holes appear as regions of reduced intensity [Garton et al. 2018; Heinemann et al. 2019]. Because solar filaments also appear as dark structures in images at these wavelengths, the development of methods to discriminate between filaments and coronal holes can improve the accuracy of coronal-hole boundary determination.
Filaments absorb and resonantly scatter radiation in the He II emission line [Garton et al. 2018], and therefore appear as dark regions in images at 304 Å. Since emission at this wavelength originates in the chromosphere, the presence of coronal holes does not suppress its intensity, and coronal holes do not appear as dark regions in images at this wavelength.
Magnetograms provide an additional source of information on coronal holes. Coronal holes correspond to regions of open solar magnetic field lines and are characterized by a predominantly unipolar magnetic field [Zhang et al. 2003]. Solar filaments are oriented along magnetic polarity inversion lines, whose locations can be identified from HMI magnetograms.
This work presents results of applying these methods to exclude filaments during the automatic determination of coronal hole boundaries. The impact of filament exclusion on the accuracy of solar wind speed prediction based on coronal-hole area is evaluated.
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