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1. Figures S1 to S4

Introduction

Below are supporting figures giving additional insight into the structure of the tractrix

model and how that structure compares to the other models in this study, as well as figures

showing the mean and standard deviation of the dynamic pressure in the magnetopause

crossing dataset.
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Figure S1. The tractrix model surface for mean values of BS and Pdyn (2.64nT and 2.40nPa),

as well as for maximum and minimum compression. Maximum compression corresponds to the

maximum values of BS and Pdyn (17.0nT and 58.2nPa). Minimum compression corresponds to

the minimum values of BS and Pdyn (0.00nT and 0.182nPa).
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Figure S2. Slope of model curves for each model considered in this study. On the nightside, the

tractrix has a larger slope than any other model until about −45RE GSE X, after which models

that flare outward strongly (Shue et al. (1998), Chao et al. (2002)) overtake the tractrix’s downtail

expansion rate. Lin et al. (2010) and Petrinec and Russell (1996) always expand more slowly

than the tractrix over reasonable distances downtail. Note the small discontinuity at −45RE

GSE X for Petrinec and Russell (1996) where the model switches from its dayside functional

form to its nightside functional form.
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Figure S3. Mean solar wind dynamic pressure associated with each crossing, binned using the

same scheme as Figure 10 in the main text. Note that the closest crossings to the Earth in the

nose happen for extreme solar wind dynamic pressure, likely contributing to Chao et al. (2002)

outperforming the tractrix in this region due to its specialized training dataset.

August 18, 2021, 3:20pm



X - 6 :

−15−10−5051015
GSE X (RE)

0

5

10

15

20

25

GS
E 
ρ 

(R
E)

Dynamic Pressure Variance Near-Earth

0

1

2

3

4

5

St
de

v 
Dy

na
m

ic 
Pr

es
su

re
 (n

Pa
)

Figure S4. Standard deviation of solar wind dynamic pressure associated with each crossing,

binned using the same scheme as Figure 10 in the main text.
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