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Introduction

Since launch of the STEREO twin spacecraft in October 2006, 1071 large-scale flux-rope lik
CMEs were identified in STEREO/SECCHI/COR2 observations between January 2007 and
December 2011 covering the full range of spacecraft separation angles between 0° and
180°. Based on their bright and clear white-light appearance in the COR2 field of view 241
CMEs were selected and analyzed with the Graduated Cylindrical Shell (GCS) modeling
technique [1]. For a set of selected CMEs their 3D topology, direction of propagation and
speed was analyzed based on multipoint observations (STEREO and SOHO Beacon data)
with the CME Analysis Tool (CAT) [2]. The results originated from this CME analysis are
used as input for the forecast of space storms at Earth‘s orbit by ENLIL and other models.

Face-on i
Edge-on” 4 _—

GCS Modeling Technique CME-observed-on-12:03:2011

Howard, Therissien
and Vourldas, 2006

Geometry-of the-GCS-Modelwith GUof the-modeling-took:
Electron density distribution. Control Panel, EUVI, COR2 science
G-parameters-describing-the-geometry and-COR2Zbeacondata

Comparison of both techniques
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Results: GCS and CAT Comparison of results s ie s

Total CME List (2007 - 2011): 1071 CMEs detected with STEREO/SECCHI/COR2.
,Best-of“ CME List: 241 CMEs analyzed with GCS and CAT modeling technique.

i Si Feb. 2010 clear!
Latitude [deg] GCS -40..+40 90% m'f:pe; Ratio aﬁrf:’ay"'zﬁ’;:se
Tilt Angle [deg] 40 .. +40 80 % -> More large-scale CMES occur.
Aspect Ratio [--] 0.2..0.6 85% ‘

Half Angle [deg] 10..30 71% -
Height [rsun] 10..15 71%

For 80 % of all events (196) deviations exhibit max. + 20° in Carrington Longitude.
For 90 % of all events (196) deviations exhibit max. = 10° in Heliospheric Latitude.

Latitude [deg] CAT -40..+40 93%
Half Angle, Cone [deg] 16..40 79%
Speed [km/s] 200 .. 1000 90%

Results for CME forecast

Applications for CME forecasting
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Faster (> 1000 km/s) CMEs
occur mostly at lower
[-20°,20°] Latitudes. In Feb. 2010 jump of Apex to higher Latitudes. ‘

Source Regions (SR) of CMEs were identified in Deflection of CMEs to lower Latitudes observable
STEREO/SECCHI/EUVI data. from Feb. 2010 on.

73% of all events show a discrepancy in Latitude
of 0°-20° between SR position and modeled CME.
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