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Figure S1: Pearson correlation coefficients from comparing p95 AMPR CLW with mean HSRL2 AOT,
extinction (Ext), and backscatter (Bsc) at 355 and 532 nm (top and bottom borders) within environmental bins
stratified by the eight AVAPS parameters (left border) at low (L), medium (M), and high (H) magnitudes (right
border) across the CAMP2Ex scenes. AVAPS magnitudes were stratified using the values of Test 2 (Table 2 in
the main text). Within each cell, the listed value is the Pearson correlation coefficient and the parenthesized
value indicates the mean number of data points used in the (bootstrapped) comparison. Cells with a Pearson
correlation coefficient > 0.70 contain bolded text. Reds (blues) represent positive (negative) Pearson correlation
coefficients, and the color shading corresponds to the magnitude of the p-value according to the colorbar, with
darker shades of each color associated with lower p-values (i.e., greater statistical significance). Color shading
begins to increase substantially around a p-value of 0.05 and reaches a maximum for p-values around 0.01.
Thicker boxes outline the two correlation sets illustrated in Figs. S2a and S2b.
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Figure S2: Complete (i.e., non-bootstrapped) scatterplots of p95 AMPR CLW compared with mean values of
the HSRL2 parameter listed in the title and x-axis of each plot within environmental bins stratified using the
AVAPS parameter listed in the title of the corresponding plot. The top row presents the original masked CLW
values, while the bottom row includes an additional mask for CLW < 1 g m*2. AVAPS threshold values were
from Test 2 (Table 2 in the main text). In all plots, blue triangles, green circles, and black squares correspond
to data points associated with low, medium, and high magnitudes, respectively, of the associated AVAPS
parameter. CLW values > 1 kg m? were masked in Fig. S2a to remove regions with clouds that were potentially
precipitating (e.g., Jiang and Zipser, 2006).
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Figure S3: As in Fig. S1 but with additional masking for CLW < 1 g m2 applied. Thicker boxes outline the two

correlation sets illustrated in Figs. S2c and S2d.
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Figure S4: Tables of Pearson correlation coefficients from comparing the 95th percentile (p95) AMPR CLW
with mean HSRL2 AQOT, extinction (Ext), and backscatter (Bsc) at 355 and 532 nm (top and bottom borders)
within environmental bins stratified by the eight AVAPS parameters (left border) at low (L), medium (M), and
high (H) magnitudes (right border) across the CAMP?Ex scenes. Within each cell, the listed value is the Pearson
correlation coefficient and the parenthesized value indicates the mean number of data points used in the
(bootstrapped) comparison. Cells with a Pearson correlation coefficient > 0.70 contain bolded text. Reds
(blues) represent positive (negative) Pearson correlation coefficients, and the color shading corresponds to the
magnitude of the p-value according to the colorbar, with darker shades of each color associated with lower p-
values (i.e., greater statistical significance). Color shading begins to increase substantially around a p-value of
0.05 and reaches a maximum for p-values around 0.01. The four different tables result from the four sensitivity
tests detailed in Table 2 (main text), with Test 1 (upper left), Test 2 (upper right), Test 3 (lower left), and Test
4 (lower right) presented herein.
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Figure S5: As in Fig. S4 but using p95 AMPR 10.7-GHz polarization-corrected temperature (PCT) as the
convective parameter.
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Figure S6: As in Fig. S4 but using p95 AMPR 19.35-GHz PCT as the convective parameter.
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Figure S7: As in Fig. S4 but using p95 AMPR 37.1-GHz PCT as the convective parameter.

-~ =z - =T I~ =T I = I

-~ =T I~ = Ir- = I~ = I

= - =z I~ =T - = I =T I~ T I T I

- = x

0.010

0.013

0.020

0.040

inf

0.040

0.020

0.013

0.010

0.010

0.013

0.020

0.040

inf

0.040

0.020

0.013

0.010

P-value from Pearson Correlation Coefficient

P-value from Pearson Carrelation Coefficient



355-nm ADT  532-nm AOT 355-nm Ext 532-nm Ext 355-nm Bsc 532-nm Bsc
e -0.11(19) -0.15 (21) -0.02 (18) 0.00 {21) 0.25 (21) 0.22 (23)
- -0.16 (45) -0.22 (48)
# -0.59 (5) -0.01 (8) -0.45(5) 0.17 (8) -0.48(5) 0.32 (B)
-0.34 (31) -0.22 (35) -0.32 (30) -0.23 (35) -0.13 (33) -0.14 (36)
47 (28) -0.19 (29) -0.27 (31)
-0.04 (11) -0.19(9) 0.00 {11) -0.19(9) 0.05(11)

-0.01(9)
-0.77 (15)

0.11(9)
-0.80 (15)

0.12(9)
-0.80 (15)

0.14(9)

-0.80 (15) -0.70 (15)

0.09(9)
-0.72 (15)

850-700 LR 850-500 LR 700-500 LR T, 925 hPa

0.84 (7) -0.88 (6) 0.27 (9) 0.77 (8) 050 (10)
mm -0.73 (5) -0.72 (5) -0.62 () -0.55 (5)
0420200 | 03321 | 000 | 0232
-0.80 (4) 0.02 (N 0.29 (6) 0.32 (8)
-0.97 (5) -0.97 (5) -0.49 (7) -0.96 (5) -0.36 (B)
51 024(32) | -0.25(37)
0.03 (30) 009(30) | -01432) | 016032
. PN 051013) | 042015 | -016(14) | -0.25(15)
H 68 (9} 6 (10) -0.68 (9) -0.35 (10) -0.56 (9) -0.22 11
= -0.61 (8) -0.58 (8) -0.49 (8) -0.45 (8)
B oman -0.39 (13) 046 (12) | -0.34(14)
; -0.43 (36) 040(39)  -0.40(36)  -0.38(309) [EORCRETINN EERCYFP
62 (18} -0.55 (17) 038 (18) | -0.34(19)
041200 | 033023 | wa2zo) | 037ea [ onee | oes
02129 | 02232 | 01729 | -0.11032) 0.00 (33) -0.08 (36)
355-nm AOT | 532-nm AOT ~_ 355-nm Ext  532-nm Ext  355-nmBsc  532-nm Bsc
355-nm AT 532-nm AOT _ 355-nm Ext  532-nmExt _ 355-nmBsc__ 532:nm Bsc
[ onee [ oasea | eozas | oo 0.25 (22) 0.22 (24)
=z ) 022 (40) | -0:30(a4)
T -0.02 (11) -0.17 (9) -0.01 (11) -0.18 (9) -0.02 (11)
g[ 019ee | -wosew [ wises) | oses | wewzen [ eazen
z 049 ( -0.29 (33)
= 02000 | 0030n | w2300 | w003 | 02zan | -eo0sas
%[ 00100 | -0.0600) 0.07 (10) 0.09 {10) 0.18 (10} 0.11(10)
B o77an  07a0n 03san -07any) [EETSEEEUN EEYRYGER
) -0.87 (8) -0.42 (11) -0.28 (9) -0.29 (12)
= 0.59 (7) 0.58 (7) 0.35(7) 0.33(7)
B oss0n 03008 | 0230n | -03508)
H oo -0.96 (6) RG] -0.09 (8) 0.04(9)
5| o660 | 0sea2) | 0620 | 042 0.24(9) -0.40 (13)
: B 45 (36) 0.48 (3 Tl o022 | 0220
g 00027 | 006627 015 (28) | 01828
. 051(12) | 04703 | 015013 | -0320(13)
R oo BEREE ooon | eaze | esoan
o8 9) -0.34 (9) -0.28 (9) -0.26 (9) -0.19(9) -0.27 (9)
| wsene | wz3ne | w3zge | vaias | oo70s | 0030
; 0.50 (29 9(32)  -0.48 (29) 11 (32 [ECECIER
0.59(23) | -0.47(25) ) RPN 035 (23) | -0.37(25)
036(19) | 0310220 | -03209) [ -0.27(22) 003(19) | -0.02(23)
018(25) | 01927 | 015025 | -0.10¢@7) 0.05 (28) -0.07 31)
355.0m AOT | 532nm AOT  355-nm Ext  532-nmExt  355.nmBsc  532-nm Bsc

-~ =z - =T I~ =T I = I

- = I~ = I

- =z - =

-~ =z I - =z Ic- =T I~ =T I = I T I

L
H
M
L

P-value from Pearson Correlation Coeff

P-value from Pearson Carrelation Coefficient

355-nm AOT _ 532.nm AOT _ 355-nm Ext  532.nm Ext  355-nm Bsc  532-nm Bsc
o[ 02 | omes [ o1sea | oa3es 0.10 (25) 0.08(27) |H
2| 03ee | 02sey | w3ee | o0sen | 01202 | 02004 |
"X ocos BEEDE owas | osons | ozsas o
g -0.19 (23) -0.01 (23) 0.26 (22) 0.15(25) |H
2 027 32) 03132 | 01201 | 018034 (M
i o717 EEFHCEIIRTEIIN 040 (i8) | 03420 |L
B o77an  orsan o7aan o751 [EETCISUN TR
H oo EETTH s -0.43(11) -0.29(9) 028012) |L
E 54 (9) -0.50 (9 47 (9) -0.44 (3) -0.23(9) 0219 |H
g -0.52 (11) 048 | 052000 | 0410y (M
B 051000 [EECREED -0.34 (9) [EENECKEEY] 0.24 (11) 0.09013) |L
« YN 1 (27) ) -0.31(21) H
g 1(22) 2(24) | 046(21) | -037(2a) | -027(22) | -015(24) |m
3 005(24) | oo3ee | visee | 0zzee |L
il can | -oson EEEEHEEREEERENEZEEE
H -0.39 (11) -0.53 (9) 020(12) |m
= 02600 | 01900 | 02600 |L
0.4 U o:ea) | o212 [ 01700 |n
0.44(200 | -0.43(23) 041200 | 03723 | 026210 | 032025 |m
0.00(23) 01201 | 017@4 |L
.49 (29) -0.48 (28) 027(29) | 020033 |n
043200 | 046019 | 039ze) | woso) | 013y (M
003018 | 00521 | -0.0108) 0.03 (21) 0.15 (21) 0.06(24) |L
355-0m AOT | 532-nm AOT ~_ 355-nm Ext  532-nmExt  355-nmBsc  532-nm Bsc
355-nm AT 532-nm AOT _ 355-nm Ext  532-nmExt  355-nmBsc__ 532-nm Bsc
[ ozens | ossan [ enas [ oesan 0.40 (16) 02918 |H
2 Bl o0wes | 027@E |m
T osian | 02703 | sopo | 283 | 02000 | eaiamy |
HEEEE TN R 0.00 (15) 0.19 (15) 016(17) |H
5 0.47 (44) -0.22 (45) [ WEOIE0ARI| v
= 02000 | w030y | w2zam | eoan | vasan | eozas |L
%[ 012(8) 0.06 (8] 0.22 (8) 0.24 (8) 0.24 (8) 0.22(8) |H
H oman orean  oan  -e7san  -0z0a7n 07207 [4
g 0.59 (3) 0.26 (3) 0.77 (7) 0.50(9) |L
= -0.58 (7) 0.35(7) 0.33(7) |H
¢ BEEED 04008 | 02307 | 03508 |m
H oo -0.96 (6)  [REIC) -0.09 (@) 0050 |L
5 6 0.58 0,62 (14) 044 (14) [EELTEIN H
g 03560 | 03sEs) | 0men | o0isee | 0wes (M
HIE) 0.10 (18) -0.08 (18) 0.02 (18) 021018 | 02708 |L
R -0.50 (9) 0.31(8) -0.23 (9) 0.09(9) 01912 [H
H -0.42 17) B o::07 | osias | o027ae |m
= -0.58 (8) -0.58 (8) -0.49.(8) 045(8) |L
039(22) RPN -039(22) | -021(22) | -036(24) |H
03634 | 02631 | -028038) |M
0.10 (18) 015018 | -020019) [0
-0.47 (24) -035(22) | -0.36(24) |H
031(36) | -034(32) | -0.26(36) 0.01 (35) -0.08(39) |M
0.05 (13) -0.03 (15) 0.06 (13) 0.04 (15) 013 (14) 017(18) |L
355.0m AOT | 532nm AOT = 355-nm Ext  532-nmExt  355.nmBsc  532-nm Bsc

Figure S8: As in Fig. S4 but using p95 AMPR 85.5-GHz PCT as the convective parameter.
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Figure S9: As in Fig. S4 but using p95 APR-3 Ku-band composite Z+ as the convective parameter.
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Figure S10: As in Fig. S4 but using the number of APR-3 Ku-band composite Zn pixels > 30 dBZ within a given
scene as the convective parameter.

11



355-nm ADT  532-nm AOT 355-nm Ext 532-nm Ext 355-nm Bsc 532-nm Bsc 355-nm ADT ~ 532-nm AOT 355-nm Ext 532-nm Ext 355-nm Bsc 532-nm Bsc

[ oaan 0.44 (17) 0.43(18) 0.40 (19) 0.44(18) |n IR oo 0.47 (23) 0.50 ( H vose
2l oasae 031 38) 0.08 (36) o198 | 03208 | 026041 |m R 0.35 (27) 0.11 (26) 02327) | 033D | 02709 |m
Fl 021 0.30 (6) 0.22(7) 0.51(6) 023 |L - 026 (15) 0.06 (13) 01415 | 02803 | 022as |L
2 3) [EYETIN 01731 | 012033 |n ooz & 0.47 (20) 0.48 (18) 0.44 {20) 042 (21) 0.40(22) |H 013
gl s | ooz | w202 | 0asez [ 031024 | 0285 (M gl oaziee 031 27) 0.03 (26) 018(27) | 040(27) | 028(28) |m
= 0s5819) 0.59 (9) 0.56 (9) 0.51 (9) 0.64 (9) 0.52(9)  |U S| 0asas 0.33 (16) 0.15 (15) 02006) | 01516 | -0a9an |L
5[ 0.451(9) 0.46 (9) 0.45 (9) 0.45 (9) 0.44 (9) 0.49(9) |H 0020 5| 048(10) 051 (10) 0.47 (10) 0.46 (10) 0.26 (10) 0.44(10) |H 0.020
% 0.50(13) 056 (13) 0.47 (13) 0.47 (13) 032 (13) 0.44(13) |M £ % 034(9) 0.36 (9) 0.28(9) 0.25 (9) 032(9) 031(9) |m £
gl 0280 -0.24 (7) -0.11(6) 0.08 (7} 0.66 (3) 0.28(8) |L £ R| oast) 0.38 (9) 0.52 (3) 0.56 (9} 0.74 (9) 05709 L £
E -0.35 (4) 0.16 (4) 0.80 (4) 0.82 (4) 0.77 (4) 0.80 (4) |H "“‘“lg E 0.24 (9) 0.35 (9) 0.26 (9) 0.25 (9) 0.20(9) 0.29(9) |[H "“‘“lg
H 0.32 (19) 0.44019) | M £ 8 0.62(11) 0.48 (11) 0.67(11) [ £
HEEET) -0.37 () -0.37 (4) -0.30 (5) 0.52 (6) 0191060 |L o E HEEET) -0.00 (9) 0.32 (8) 0.39 (9) 0.56 (9) 03719 |L o E
= 0.76(3) 0.68 (4) 0.75 (3) 0.54 (4] 0.82 (3) 0.36105 |H § [ 0207 | -003pe | ooian 0.04(19) 0,12 (17) 0.03(20) |H g
gl oosn 013 (29) 0.05 (27) 0.07(29) | -oosen | 014w |m B 2| omam 037018) 0.18 (18) 024018 | -01s(8) | 016018 |m K
3 02031 | 0136y L oos B 026027 | 0200en |L 0040 B
NEEEGE) 0.40 (13) 0.2 (12) 0.28(13) 0.11(13) 024(13) | x| osano) 0.41(10) 0.41(3) 0.43(10) 0.36 (10) 0.43(10) | 3
HETE) 0,68 (3) 0.66 (9) 0.64 (9] 0.76 (9 0.76 (9) [ ? 2 o2 0.25 (9) 0.24(9) 0.21 () 0.42 (9) 0AD(©)  |m H
* 0.75 (7) 0.71 (7) 0.77 (7) 0.77 (7) 0.62 (7) 0.58 (7) L o.020 * 0.65 (9) 0.64 (3) 0.62 (9) 0.61 (9) 0.55(9) 0.55 (9) L o.020
_| os3n0 0.65 (10) 0.50 (10) 0.52 {10) 0.49 (11) 053(1) |H NEEEE) 023 (23) 011 (23) 01423 | -004(25) [ 009025 [n
§ 013 (32) 020 (34) 0.15 (32) 0.18 (34) 0.02 (34) 0.05(36) |M 3l oz2ae 0.25 (20) 027 (18) 0.28(20) 0.34 (19) 03722) |m
i ocone 02407 |0B2MET| 048 s | oS 0013~ 0.26 (18) 0,48 (19) L 0013
" 0.14 (15) 0.18 (16) 0.18 (16) 028(16) |H M 0.33 (29) 0.16 (27) 024129) | -024(28) H
g g
3 0.15 (18) 0z27(20) | -040(18) | -035(21) |m o0 5| 04505) 0.41 (16) 0.40 (15) 05006) | -024(16) M om0
0.46 (26 L 0.37 (17) 038 (18) 0.40 (17) 0.41 (18) 047 (19) L
355.0m AT 532-nm AOT  355-nm Ext  532-nm Ext  355-nm Bsc  532-nm Bsc 355.nm ADT | 532nmAOT | 355-nm Ext |~ 532-nm Ext | 355-nm Bsc | 532-nm Bsc
355-0m AOT  532-nm AOT _ 355-nm Ext  532-nm Ext  355-nm Bsc_ 532-nm Bsc 355-0m AT 532-nm AOT _ 355-nm Ext  532-nmExt  355-nm Bsc_ 532-nm Bsc
<[ easua 0.49 (18) 0.41 (18) 0.40 (18) 0.37 (20) 042(20) |H o E] 003 0.43 (13) 037 12) 032013 0.23 (14) 027(14) |H .
[ ERUYEE) 023(35) 0.04 (33) 01435 | -028(35) | 02067 |m = R eE) 025 (39) 0.07 (37) 016@9) | 0220400 | -015(43) |m
“l asoi 063 (9) 0.53 (9) 0.55 (3) -0.23(9) 02509) [L “l asri 0.59 (9) 0.60 {10) -0.17 (9) 023(10) |L
2 -0.14 (27) -0.08(28) |H o013 &) oas) 0.4 (10) 0.42 (11) 0.38 (13) 0.43(13) |H o013
gl oaes) | w2 | wses | eszes | wizen | oocen |w 8| o11ee 23 (40) 0.06 (38) paswo) | 02809 | 021042 |m
<l oeno 0.64(11) 0.53 (10) osaq | -oisom | wasan L <l oe1no 0.53 (10) o581l | -0osnn | 0aaan L
= oas (0 0.51 (10) 0.47 (10) 0.46 (10) 0.26 (10) 0.43(10) |H 0020 5| 047(8) 0.47 (8) 0.46 (8) 0.45 (8) 0.50(8) |H 0.020
% 034 (9) 0.35(9) 0.29(9) 0.26 (9) 0.32 (9) 0.30(9) |m % % 0.49 (16) 0.48 (16) 0.27 (16) 0.45(16) |m %
2l oasm 0.38 (9) 0.52 (8) 0.56 (9) 0.73 (9) 05619) L £ & 07503 -0.64 (5 -0.98 (4) -0.58 (5) 0.73 (6) 0.26(6) |L e
E -0.41 (6} 0.28 (6) -0.25 (6) -0.23 (6) 0.03(6) |H D-MDE E -0.23 (6) 0.23(6) 0.03(6) |H D-MDE
g 0.62 (16) 0.59 (16) 0.61(16) [ 2 8 0.58 {16) 0.61(16) [ 2
HIEELD 018 (7) 0.43 (6) 0.40 (7) 0.56 (8) 0.48(8) |[L o E g owm 018 (7) 0.43 (6) 0.40 (7) 0.56 (8) 0.48(8) |L o E
5[ 05107 0.30 (9) 0.47 (7) 0.30 (9) 0.00 (7) 0.0909) |H g os[ oiunn [ owzns [ osnz [ eesns | wozaz | 0azae |H g
gl owen 0.18 (28) 0.00 (27) 01zz8) | -003(27) | -008(28) |m 3 8| oio 0.38 (30) 0.24 (29) 0.28 (30) 0.01(31) 000031 |M K
g 022@n | osen |o OO 77 (181 0.7108) B 07808 [EECICI EEFIIEINIE o0t B
L0z 039 (12) 0.31(11) 031012) 0.16 (12) 028(12) |H 5| o3 0.42 (9) 0.40 (9) 0.44 (3) 0.46 (9) 0.51(9) |H z
HEE) 0.48 (3) 0.42 (9) 0.40 (9) 0.60 (9) 059(9) M : Bl oana 0.45 (12) 0.40 (12) 037(12) 0.42 (13) 045(13) |M :
) 067 (8) 0.65 (8) 0.64 (8) 0.56 (8) 061(8) L voo | 0.75(7) 0.71(7) 0.77(7) 0.77.(7) 0.62(7) 0.58(M  |L 0.020
B osoas {1s) 051 (15) [XTC 012(16) | -019018) |H L oasan 0.44 (17) 0.19 (17) 026017) | -007(18) | -011(18 |H
é 012 (27) 0.22 (28) 0.24(31) | M 3] cazew 0.15(31) 0,17 (29) 0.18(31) 0.21 (30) 0.24(33) | M
Bl csi00) : 0.26 (18) 0,48 (19) L AN 061(14)  0.7105 [JEECIEE] o.saq15) | 054015 L o013
m H ol 01en | oaen [ oo 0.23(21) 028(21) | -0.25(21) |H
- -
3 0.49 (18) 0.47 (16) 0.54(18) 18018 |m o S 003028 | 00201 |m bo10
0.48 (23) 0.47 (23) sa27) [ 0.30(13) 032 (14) 0.32 (13) 0.32 (14) 0.49 (14) 0.29(15) |L
3550 AOT | 532nmAOT ~ 355-nmExt = 532-nmExt  355-nmBsc  532-nm Bsc 3550 AOT | 532nmAOT  355nmExt | 532nmExt | 355-nmBsc | 532-nm Bsc

Figure S11: As in Fig. S4 but using p95 APR-3 Ku-/Ka-band dual-frequency ratio (DFR) as the convective
parameter.
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