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One Case Study About the Development of Coronal
Hole and the Correlative Earth Effects

MA Donglan!? LIU Siging! GONG Jiancun’
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?( Graduate School, The Chinese Academy of Sciences)

Abstract The evolutionary features of the coronal hole, the interplanetary and geomagnetic field
effects were studied in this paper using the data of a significant coronal hole which recurred between
2003 and 2004, and the data of its correlative solar wind, interplanetary magnetic field (IMF) and
geomagnetic field. It is found that the development of the coronal hole can be separated into three
phases according to the geomagnetic field effects of coronal hole. That is growth phase, maturation
phase and decay phase. There are different characters among these three phases. During maturation
phase, the maximum solar wind speed of the high speed stream and the average effect to magnetic field
maintain a same level. That means the peak of solar wind speed and the corresponding geomagnetic
index (average Y Kp and maximum ) Kp) are confined. On the other hand, the structure of this
coronal high speed stream and the corresponding recurrent geomagnetic storm are studied. Then
it is found that the high speed streams have steady structures on the maturation phase, and the
durations of recurrent geomagnetic storms were varied with the high-speed streams. Meanwhile the
duration of the high speed is related to the shape and development of the coronal hole, especially to
the longitudinal extend of the coronal hole in equator.
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U :iﬁﬂ Al RHEER %nﬁﬂm BHAEY SR (5 k)
DEBRY AW /d HEBXRE/d KERE /(kmsTh) max
4 CR1998  2003-01-16 * 3 667 26 27~
CR1999  2003-02-12 27 2 649 28 29-
; CR2000  2003-03-11 27 5 774 31.8 37
CR2001  2003-04-06 26 2 686 29 29+
CR2002  2003-05-02 26 6 795 33.5 37-
CR2003  2003-05-29 27 3 792 33 35+
CR2004  2003-06-24 27 3 755 33 36+
B CR2005 2003-07-23 29 5 804 315 36
#$ CR2006 2003-08-18 26 3 759 34 42+
# CR2007 2003-09-14 27 5 774 37 45
CR2008  2003-10-12 28 9 688 35.3 41+
CR2009  2003-11-08 27 10 776 36 44~
CR2010  2003-12-05 27 8 807 33 37+
CR2011  2004-01-01 27 8 680 27.6 34
CR2012  2004-01-28 27 4 558 23.2 26
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Fig.2 The variety of geomagnetic parameter m
affected by “No.3 coronal hole” during each Carrington
rotation (dot-lines present geomagnetic parameter
m affected by the coronal hole in diferent
carrington ratations, the lines present linearity
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Fig.4 The parameters of the coronal hole high speed stream and related geomagnetic index
during No.2007 Carrington Rotation
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