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d‘ Geomagnetic Storm WATCHES Aug 08-09 Aug 06, 202

1245 MT
*-. %" WHAT: Combined CME and CH HSS will likely reach Earth and lead to increased geomagnetic activity

EVENT:

A coronal mass ejection (CME) is an eruption of
lar material and magnetic fields. When they arrive
at Earth, a geomagnetic storm can result. Watches

of this level are not uncommon.

EXPECTATION:

A CME and Coronal Hole High Speed
Stream (CH HSS) are anticipated to affect
Earth with elevated geomagnetic response
and dependent upon the orientation of the
embedded magnetic field, potential exists
for Moderate Storm levels.

EFFECTS:

Minor - mainly manageable effects to some
technological infrastructure. The aurora may
become visible over some northern and upper
Midwest states from New York to Idaho. Those
wishing to see the aurora should visit our
webpage for updates.
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What Causes Errors in Wang-Sheeley-Arge Solar Wind Modeling at L1 7
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ABSTRACT

Previous ambient solar wind (SW) validation studies have reported on discrepancies between modeled
and observed SW conditions at L1, They indicated that a major source of discrepancies stems from how
we model the solar corona. Thus, enhancing predictive capabilities demands a thorough examination of
coronal modeling, The Wang-Sheeley-Arge (WSA) model has been a workhorse model that provides the
near-Sun SW oconditions. An important component of it is the Potential Field Source Surface (PFSS)
model. This study analvzes 15 different Carrington Rotations (CRs). and presents detailed analysis
of CR 2052 to identify WSA model settings that lead to successful and erroneous SW predictions at
Earth. For the events studied, we show that increasing the model’s grid resolution improves the open-
close boundary identification. This results in better predicting the onset and duration of high-speed
streams (HSSs). In addition, we find an optimized source surface height (R..) (lving between 1.8-3.1
R ) Turther enhances HSS prediction accuracy for the studied events. A detailed analysis shows that
changes in R,,, (a) changes the Great Circle Angular Distance (GCAD) maps (at the solar surface)
of the associated coronal holes and (b) changes the foot-point locations of the magnetic connectivities
to the sub-Earth locations. These factors change the near-Sun SW speed, that eventually leads to
uncertainties in speeds near Earth., We also investigate the usefulness of coronal hole observations in
constraining H,, and SW solutions at Earth, and highlight their underutilized value in guiding the
selection of magnetic maps for improved ambient solar wind modeling at L1.



Addressing this crucial aspect, studies in the past have shown that possible sources of error could include the choice

of the input magnetic maps (Riley et al. 2012; Gressl et al. 2014; Riley et al. 2014; Li et al. 2021; Jin et al. 2022;
) it al. 2023; Pernt et al. 2023; Wang & Samara 2024), pre-processing of magnetic maps (Téth et al. 2011)

"I the cnoice of the coronal models themselves (T6th et al. 2011; Gressl et al. 2014; Jian et al. 2015; MacNeice et al.
2018: Jones et al. 2024: Asvestari et al. 2024).

Demidov, M. L., Hanaoka, Y., Wang, X. F., & Kirichkov,
P. N. 2023, SoPh, 298, 120,
doi: 10.1007/s11207-023-02206-6
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WSA Basic Formula

Vivsa(f, » d) = C; +C,/(1+F.)©34{C, - Co*exp(-diC,)C7yCe

fo = (R/R* *[B(R,)/B(R,)]
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