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Abstract:

Characteristic parameters of 15 CMEs in 2010, such as direction of propagation and transit speed in Solar
equatorial plane, were analyzed by Fixed-®(F®) and Harmonic-mean(HM) approximation based on Heliospheric
Imager (HI) observations from one spacecraft, combined with in-situ observations of solar wind on STEREO and
ACE. CME was modeled as a small element with a fixed direction of propagation in F® approximation. HM
approximation assumed CME could be modeled as a flux-rope, whose circular front anchored at the Sun and
center propagated on a fixed direction of propagation. We found that: (1) Average value of separation angle
between CME propagation direction and Sun-spacecraft line obtained by FO and HM approximation was 19.7° and
9.5° , respectively. (2) Average and maximum of differences between predicted arrival time and in-situ ICME start
time was 0.282 and 0.805 day, respectively. Characteristic parameters of 5 CMEs which propagated toward the
Earth were analyzed by Direct-triangulation (DT) and Tangent-to-a-sphere (TS) method based on HI observations
from both STEREO spacecraft. DT and TS method could be done under the same assumption of F® and HM
approximation, respectively. We found that: (1) Maximum value of separation angle between CME propagation
direction and Sun-Earth line by these two methods was 13.2° and 21.1° , respectively, which was less than that
obtained from one spacecraft significantly. (2) Linear accelerations and transit speed change obtained by TS
method of 4 CMEs was no more than 0.4 m * s™2 and 100 km * s™1, respectively. (3) Average and maximum of
differences between in-situ ICME start time and predicted arrival time obtained by TS method was 2.3 h and 5.8
h, respectively, which was less than that obtained from other methods. In summary, differences between CME



characteristic parameters obtained from HI observations and in-situ observations could be effectively reduced by
modeling CME as a flux rope as well as combining with multi-point HI observations.
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