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Abstract Coronal hole is the source of high-speed solar wind. When coronal hole appears at low
latitude region of solar surface, high-speed solar wind will sweep the Earth and trigger disturbances in
terrestrial space, such as geomagnetic storm and relativistic electron flux enhancement in radiation
belt. Such disturbances are dominant during the declining phase and minimum of solar cycles.
Therefore, the forecast of arrival time, peak time, peak intensity, and duration of high-speed solar
wind are of significant importance in space weather forecasting. In this study, based on SDO/
ATA images and in-situ solar wind observations by the ACE and WIND satellites at 1AU from
May 2010 to December 2016, 160 coronal holes and relevant high speed streams are identified,
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and their characteristic parameters including beginning time, ending time, peak time, peak

intensity, etc. are calculated and investigated. The distribution of each characteristic parameter is

analyzed, and the statistical research on the relationship between them is carried out, which

offers a basis and guidance for the accurate and quantitative prediction of high-speed solar wind

based on coronal hole images.
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Fig.1 The SDO/AIA 19. 3 nm image and the coronal hole binary map recorded on 1 January 2011 at 00 :00:08 UT
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(a) The original SDO/AIA image with the red lines for £7. 5° meridians; (b) The processed coronal hole binary image.
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Fig. 2 A 10-day CH - HSS event from 25 July to 4 August 2011

Panels are SDO/AIA 19. 3 nm images, coronal hole area, solar wind velocity, proton temperature, proton density and magnetic

field profiles at 1AU from top to bottom. The three AIA images correspond to the beginning, peak and ending time (red dotted

lines) of the CH event respectively, and 1, 2, 4 are the their numbers in table 1. The blue dotted lines from left to right mark the

beginning, peak and ending time of the HSS event respectively, and 5,6,8 are the their numbers in table 1.
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Fig. 3 Coronal hole area (a) and solar wind velocity (b) profiles from 12 July to 4 August 2011

The grey area is for CH-HSS event. Regions with the same number represent one CH-HSS event. Region 1 is for CH-HSS event 1,

and region 2 is for CH - HSS event 2. The black circles represent the peak areas of CH events and peak velocities of HSS events.
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