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14 1 Introduction

15 The document provides information about the supplementary figures including: 1)
16 the number and location of radiosondes (Fig. S1), 2) sensitivity of the results to TC in-
v tensity and VWS (Figs. S2-S4), and 3) sensitivity of the convective-scale environments

18 to TC intensity (Figs. S5-S8).

19 2 Text S1: Radiosonde data location

2 Figure S1 shows the VWS-relative and outer size-relative location of radiosondes

2 for large, medium, and small TCs. There are more radiosondes to the left of the VWS

2 vector coinciding with the location of the continental United States given the typical west-
2 erly VWS (Corbosiero & Molinari, 2003; Schenkel et al., 2020). There are also more ra-

2 diosondes with larger TC sizes as an artifact of the outer size-relative radial coordinate

2 used here.

2 3 Text S2—S4: Identifying and accounting for TC intensity and VWS

2 differences among outer size regimes

2 Figure S2 shows differences in TC intensity and VWS magnitude among small, medium,
2 and large TCs. Specifically, statistically stronger TC intensity (at the 5% level) is often

30 associated with large TC outer size, whereas there is no relationship between TC outer

31 size and VWS magnitude. Specifically, median TC intensity is 35 kt, 50 kt, and 65 kt

32 for small, medium, and large TCs, respectively. These small increases in TC intensity

33 with outer size are consistent given the weak correlation of 0.36 between TC intensity

3 and rg, similar to prior work (Merrill, 1984; Chavas & Emanuel, 2010).

3 To isolate the effects of TC size on helicity, we reconstruct Fig. 4 from the manuscript
36 to include only TCs within the lowest tercile of intensity (Fig. S3). This removes the

37 TC intensity differences among the outer size subsets (Fig. S4). Figure S3 shows sim-

38 ilar results to Fig. 4 from the manuscript. Specifically, helicity is generally similar among

30 outer size subsets at all radii, especially in the outer region, suggesting that the region

40 of favorable helicity may scale with outer size. Helicity also generally exceeds guidelines

a associated with TC tornadoes (i.e., 100 m? s~2; McCaul & Weisman, 1996; McCaul et
» al., 2004) for radii <0.4rg in the downshear left quadrant and <0.6rg in the downshear
a3 right quadrant among all outer size subsets. These results suggest TC outer size more
a strongly impacts convective-scale environments than intensity.

w5 4 Text S5—S8: Sensitivity of convective cell-relative helicity and CAPE
4 to TC intensity

a7 Figures S5 and S6 show radial profiles of convective cell-relative helicity and CAPE,
18 respectively. These figures are similar to Figs. 4 and 5 from the manuscript but strat-

40 ified by TC intensity terciles from the NHC Best-Track data (Landsea & Franklin, 2013)

50 instead of outer size. Specifically, weak, moderate, and strong TCs in Figs. S5 and S6

51 are defined as the first (<40 kt), second (40-60 kt), and third (>60 kt) terciles of TC

52 intensity (i.e., 1-min maximum 10-m wind speed), respectively, for all North Atlantic TCs
53 from 1995-2019 as given in Best-Track data (Knapp et al., 2010). Figure S5 shows smaller
54 differences between helicity in weak and strong TCs in the downshear half of the TC com-
55 pared to the outer size bins in Figs. S3. Finally, there are generally no statistical CAPE

56 differences among TC intensity categories in Fig. S6. However, these plots of TC inten-

57 sity terciles contain systematic differences in TC outer size .

58 To isolate the role of TC intensity, 0-3 km convective cell-relative helicity data was
59 pared further to only include large TCs (i.e., upper tercile of rg distribution) as shown

60 in Fig. S7. This ensures that there are no longer differences in TC outer size in the sub-
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set (Fig. S8). The radial profiles of helicity in large TCs with weak, moderate, and strong
TCs show no systematic differences with stronger TC intensities (Fig. S7). Most impor-
tantly, the strong TC intensity category frequently does not have the highest helicity in
the downshear half of the TC. Together, Figs. S3-S8 suggest that TC outer size more
strongly influences the convective-scale environment where most tornadoes occur than
TC intensity. This result is also consistent with prior work showing that TC outer size
and structure is agnostic to TC intensity (Merrill, 1984; Schenkel et al., 2020).
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Figure S1. Plan view of radiosonde location (N, qdiosondes; shaded gridboxes) in a TC-relative
radial coordinate normalized by rg and VWS-relative azimuthal coordinate for (a) large, (b)
medium, and (c) small TCs. Radiosonde locations have been rotated around the plot such that

the VWS vector is pointing to the right in each figure. Range rings are shown every 0.1r/re.
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Figure S2. Box-and-whiskers plots showing (a) TC intensity (kt) and (b) VWS magnitude
(m s™1) for the three TC outer size bins. The box plot displays the median (black horizontal
line near box center), the 95% confidence interval of the median calculated from a 1,000-sample
bootstrap approach with replacement (notches on boxes), the interquartile range (box perime-
ter; [q1, qs]), whiskers (black capped lines; [first datum above [q1-1.5(q3-q1)], first datum below
[as+1.5(q3-q1)], and outliers (filled circles)
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Figure S3. Asin Fig. 4 from the manuscript, but for a subset of small, medium, and large
TCs with weak intensity (i.e., lowest 33rd percentile of TC intensity). Bins with less than 10

radiosondes are not shown.
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As in Fig. 4 from the manuscript, but for TC intensity (kt) for a subset of small,

medium, and large TCs with weak intensity (i.e., lowest 33rd percentile of TC intensity).
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As in Fig. 4 from the manuscript, but for TCs with weak, moderate, and strong

TC intensity defined as the terciles of the TC intensity distribution (kt) .



 Upshear left (N=2436 sondes)

a) Differences at 5% level
VY Weak A Moderate/Strong <> Both
2501
2001
T
0
-~
2 150
€3]
o
<t
O
z 1001
=
b
S
501

0 4
128 254 337 439 487
92 147 214 298 302
50 46 9 116 170 194
0.2-04 0.4-0.6 0.6-0.8 0.8-1.0 1.0-1.2

Radius (r/rg)

,Upshear right (N=1070 sondes

c)
2501
2001
T
0
4
2 150
m
o
<
O
= 1007
~
o
[}
501
0 e ————— -
57 100 153 185 239
48 69 102 152 162
_50 45 i 90 106 138
0.2-0.4 0.4-0.6 0.6-0.8 0.8-1.0 1.0-1.2
Radius (r/rg)
Figure S6.

0-3-km CAPE (J kg™})

0-3-km CAPE (J kg™1)

Downshear left (N=1659 sondes)

2501
200 1
150
100
501
01 L
58 159 270 346 346
45 110 182 208 241
50 28 64 111 155 203
0.2-0.4 0.4-0.6 0.6-0.8 0.8-1.0 1.0-1.2

Radius (r/r6)

Downshear right (N=609 sondes)

d) I Weak Il Moderate Il Strong J
2501
2001
150 A
100 A
501
0 e ————— -
21 60 106 131 115
48 76 70 115 99
_50 41 7 91 108 104
0.2-04 0.4-0.6 0.6-0.8 0.8-1.0 1.0-1.2

TC intensity defined as the terciles of the TC intensity distribution (kt).

—10—-

Radius (r/rg)

As in Fig. 5 from the manuscript, but for TCs with weak, moderate, and strong



Upshear left (N=1773 sondes) ~ Downshear left (N=1240 sondes)

5
Differences at 5% level
a) : b)
— YV Weak .
N y . B
= 400 /\  Moderate/Strong = 400
B <> Both E
z z
< 300 < 300
f} [}
= =
k2] [
& 200 <200
= =
O O
§ 1001 ‘g 1001
5 5
O O
g g
£ of £ o
S S
86 189 252 318 381 39 13 217 268 248
N B T N B
- —100 - :
0.2-0.4 0.4-0.6 0.6-0.8 0.8-1.0 1.0-1.2 0.2-0.4 0.4-0.6 0.6-0.8 0.8-1.0 1.0-1.2
Radius (r/rg) Radius (r/r6)
_Upshear right (N=684 sondes)  Downshear right (N=433 sondes)
5
C) d) B Weak
. . Hl Moderate
b G ong
4007 = 4001 El Strong
= =
) g
£ 3009 < 3004
o [}
= =
5] <
& 200 £ 200
z z
O O
£ 2
< 1001 < 1004
z Z
g g
o o
Z 04 AR e i
S <
28 65 88 125 162 14 15 81 103 76
5 5 31 B S % 20 it it 5
100 : : : : : ~100 - : : : :
0.2-0.4 0.4-0.6 0.6-0.8 0.8-1.0 1.0-1.2 0.2-0.4 0.4-0.6 0.6-0.8 0.8-1.0 1.0-1.2
Radius (r/rg) Radius (r/rg)

Figure S7. Asin Fig. 4 from the manuscript, but for large TCs (i.e., upper 33rd percentile
of rg¢) with weak, moderate, and strong TC intensity defined as the terciles of the TC intensity

distribution (kt).
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