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Introduction Methods

The use of a flat-plane propagation method (referred to as convection delay) to predict arrival 1998-2013 data from Advanced Composition Explorer ( ACE)
times of CMEs and other solar-wind discontinuities results in significant error. Consequently,

finding a method to accurately calculate the normal tilt of shock phase fronts, and thus
Improving on propagation-delay predictions, has become a topic of interest amongst space-

weather researchers. A modified minimum variance analysis method, a cross product method, _ | | 'y )
and a method that combines both of these techniques (MVVAB-0, CP, and MVCP, o \\
respectively), have been suggested for use in calculating such a normal. Using ACE data from | _ - =

Moon

104 sudden-impulse generating shocks, we present findings from our attempts to discover i Tasaen
correlations between three shock parameters and delay error. After a coarse optimization of e
parameters, we also display results from an in-depth analysis on the effectiveness of the three | =

techniques compared to convection delay. Synthesizing insights gained from our work, we are ' Shock detection algorithm from Cash Flat plane method | Tilted plane methods
able to propose a shock propagation-delay prediction method to be used in real-time to aid et al. [2014] r MVAB-0 +

forecasters at NOAA SWPC.
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Data and Analysis

Attempts to find a correlation between parameters and delay error — Non-optimized analysis
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corrects for the error

seen in convection _ Calculation
delay. permutation and ”
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used as a measure of -
strength) will be less LOWER 50% CD 76 : outperforms research conducted W_hlch Minimum Eigenvalue Ratio 27
e R ek rai LOWER 50% MVCP 58 MVCP for both shows the success of tilted- 1
it simply blasts through 0 Minimum B Change Angle
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conducted.
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predict weaker, more
tilted, shocks.
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Conclusions

Improvement w/ Optimized Improvement w/ Original Improvement w/ Optimized Improvement w/ Data from the nOn'Optimized results SuggeStS that a t”ted'phase'planes method, without

OIC IS \New IS

Parameters (%) Parameters (%) Parameters (%) OELEIEIC S ACAN  optimization, accepts many tilts that are not accurate.

MVCP IVIVCP ELFER \We therefore conclude that the optimization process not only improves the accuracy of normal

MVAB-0 08:04  -943MVABO ATTE I Caculations but weeds out those tilts which would generate inaccurate delay times.

Synthesizing our results, we recommend either the MVAB-0 method or the MVCP method for
use with shock event forecasting because, when optimized, they both perform with more accuracy

56% of MVAB-O tilts are valid without optimization than convection delay within the error bars. An error bar analysis also reveals that neither the
: : : .. : MVAB-0 nor the MVVCP method Is more accurate than the other. Although the skill score for the
0
25% of MVAB-0 tilts are valid with Opt|mlzat|0n optimized MVCP method using the old SlI list can be negative (less accurate than convection delay)

within the error bars, we do not believe this is conclusive evidence to rule out this method as a
viable choice; it Is still shown to perform significantly higher than convection delay (improvements

Future Research ranging from 2%-6%) using the new Sl list.
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