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Table S1. MJO use case validation accuracy of the ProtoLNet and its associated base CNN for seven different random
seeds. The random seeds set the training/validation split of the different years as well as the network initialization. The bold
row (random seed 30) is the ProtoLNet shown in the main text.

random seed | base CNN ProtoLNet

28 81% 74%
29 60% 75%
30 58% 73%
31 77% 74%
32 82% 75%
33 81% 76%
34 74% 73%
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Fig. S1. Number of samples per MJO phase in training and testing sets.
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Fig. S2. Testing accuracy as a function of MJO phase.
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Seasonality of learned prototypes
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Fig. S3. Number of learned prototypes (out of 90 total) binned by month of the year of the training
sample from which the prototype was drawn.
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Fig. S4. All prototypes for MJO phase 0, ordered by the average number of points contributed across
correctly classified testing samples. The average number of points and the percent time the prototype
is the winning prototype are printed in the upper-left and upper-right corners of each location scaling
grid, respectively.
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Fig. S5. All prototypes for MJO phase 1, ordered by the average number of points contributed across
correctly classified testing samples. The average number of points and the percent time the prototype
is the winning prototype are printed in the upper-left and upper-right corners of each location scaling

grid, respectively.
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Fig. S6. All prototypes for MJO phase 2, ordered by the average number of points contributed across
correctly classified testing samples. The average number of points and the percent time the prototype
is the winning prototype are printed in the upper-left and upper-right corners of each location scaling
grid, respectively.
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Fig. S7. All prototypes for MJO phase 3, ordered by the average number of points contributed across
correctly classified testing samples. The average number of points and the percent time the prototype
is the winning prototype are printed in the upper-left and upper-right corners of each location scaling

grid, respectively.
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Fig. S8. All prototypes for MJO phase 4, ordered by the average number of points contributed across
correctly classified testing samples. The average number of points and the percent time the prototype
is the winning prototype are printed in the upper-left and upper-right corners of each location scaling
grid, respectively.
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Fig. S9. All prototypes for MJO phase 5, ordered by the average number of points contributed across
correctly classified testing samples. The average number of points and the percent time the prototype
is the winning prototype are printed in the upper-left and upper-right corners of each location scaling
grid, respectively.

Elizabeth A. Barnes, Randal J. Barnes, Zane K. Martin and Jamin K. Rader (2022)

11 of 15



phase 6 U200 of Prototype 61 pec 25 1996 phase 6 u850 of Prototype 61 pec 25 1996 phase 6 olr of Profotype 61 pec 25 1996 11,2 ptsPrototype 61 Location Scalinggss, win

M ”%7 AL NRERTAL TN —

phase s U200 of P’O'OWDS 67 Feb 271981 phase o U850 of Prototype 67 rer 27 1981 phase 6 Ol Of Prototype 67 ren 57 1981 3.8 pts, PrOtOtype 67 Location Scaling sy in

phase 6 4200 of F’VOYOWDS 8 pec 251996 phase 6 UB0 Of Prototype 68 pec 25 1996 phase 6 Olr of Prototype 68 pec 25 1996 3.4pts, Prototype 68 Location Scaling g, win

? %« TAl  SENRINTAL N "

phase 6 U200 of Prototype 63 wiar 30 1988 phase s U850 Of Prototype 63 wiar 30 1988 phases __Olr of Prototype 63 wiar 30 1988 19 pts, Prototype 63 Location Scaling g vin
3 T 7 T ? T

=

=

h A ’
12 f Pr T h f Protc Ir of Prot " .
phase 6 \;?0 of Profotype 60 jun27 1915 phase c_ \?5’50 of ’0:0"/99 60 Jun 271915 phaseb. \{0" of Prof ?rype‘io ;"27 1915 1.8 pts. Prototype 60 Location Scaling 14, win
f P Z T T z el ST
phase 6 4200 of F"C'YOWDS 66 May 16 2002 phase 6 U850 Of Prototype 66 wiay 15 2002 phase 6 olr of PVO'?WDS 66 may 152002 1.6 pts, Profotype 66 Location Scaling gg, win
e 2 R 7 =
a, SR o S NP . | REPEII
phase 6 4200 of PVOZDWDE 62 may 15 2002 phases U850 of PfOI‘OWDe 62 gy 152002 phaseo Ol of P‘O"?Wpe 62 May 152002 L pts, Prototype 62 Location Scaling g vin
AL IR NI RC SR
o U TP i PRI R 4 N WP
phase 6 U200 of Prototype 69 oy 191973 phase 6 U850 of Prototype 69 o, 191973 phase 6 olr of Prototype 69 no 19 1073 09 pts Prototype 69 Location Scaling g vin
4 LIPS 4 LI a4 e
phase 6 U200 of P'OTO*VDS 44 Aug 06 1986 phase 6 U850 Of Prototype 64 aug os 1986 phases __Olr of p'o'?“/pe ¢4 nugos1986 0 pts, Prototype 64 Location Scaling gy uin
2 e 2 et e 4 RSP
phase 6 U200 of Prototype 65 yiay 15 2002 phase 6 U850 Of Prototype 65 iy 15 2002 phase & olr of Prototype 65 wiay 15 2002 4.pts, Prototype 65 Location Scaling oy, win

Fig. $10. All prototypes for MJO phase 6, ordered by the average number of points contributed across
correctly classified testing samples. The average number of points and the percent time the prototype
is the winning prototype are printed in the upper-left and upper-right corners of each location scaling
grid, respectively.
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Fig. S11. All prototypes for MJO phase 7, ordered by the average number of points contributed across
correctly classified testing samples. The average number of points and the percent time the prototype
is the winning prototype are printed in the upper-left and upper-right corners of each location scaling

grid, respectively.
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Fig. S12. All prototypes for MJO phase 8, ordered by the average number of points contributed across
correctly classified testing samples. The average number of points and the percent time the prototype
is the winning prototype are printed in the upper-left and upper-right corners of each location scaling
grid, respectively.
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Fig. S13. Testing accuracy comparison for the idealized quadrants use case with a reduced training
size of 1,400 samples. When training the base CNN, random seeds 10-30 (purple) use a dropout
rate of 0.0 on the fully connected layer, random seeds 35-55 (peach) use a dropout rate of 0.2, and
random seeds 60-80 (teal) use a dropout rate of 0.5. Dropout is not used when training the associated

ProtoLNet. In all instances, the ProtoLNet exhibits improved accuracy over the base CNN when
evaluated on 3,000 testing samples.
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