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S1 Results for CG-Net with alternative input value normalizations (“z-score+10” and “min-max”)

As supplementary material to the main paper, we provide reproductions of Fig. 3 and 6 for CG-Net trained with the

alternative input normalizations discussed in Sect. 6 of the paper (z-score shifted by +10 and min-max). For illustration of

how normalization impacts the inputs, Fig. S1 in addition shows global distributions of all input variables, showing both

5 variable values before and after z-score normalization.
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Figure S1: Global distributions of variables values in the ClimateNet test dataset. Values in variable units are shown above each
histogram, z-score normalized values below. The gray dashed lines indicate the zero value in the z-score normalized data.
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Figure S2: Same as Fig. 3 in the main paper but for CG-Net trained on “z-score+10”-normalized data.
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15 Figure S3: Same as Fig. 6 in the main paper but for CG-Net trained on “z-score+10”-normalized data.
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Figure S4: Same as Fig. 3 in the main paper but for CG-Net trained on “min-max”-normalized data.

4



180° 150°W 120°W 90°W 60°W 30°W 0° 30°E  60°E  90°E 120°E 150°E 180° 180° 150°W 120°W 90°W 60°W 30°W 0° 30°E  60°E  90°E 120°E 150°E 180°

a) U850 =t | b) V850 T L LT LT
sooN o R = ¢ s /il e 1 T = \\? g 60°N
P e T N % i F
LT A A —1H P g
Sm " g ‘\/ Ex /\___/ ~" J | . A . ¥ — ~" 1.
- N NOEPS RN < e xNomEEdpIE 4 2
RS 4 S e
v SSHE e SRR S R [ O
S Y P _ o = N I/ = = N I
30°5 < L l B < A% o SN ~ {30
paR M= ar PN VE s sl
60°s [y - = e ARSE ~> ‘ b R » ¥ 60°s
- et P S o P o ! L~ —
- ] é;‘;ﬁ | £ § L= = <
Zonal meridional wind at 850 hPa [m/s] Meridional wind at 850 hPa [m/s]
-40 -30 -20 -10 0 10 20 30 40 -40 -30 -20 -10 0 10 20 30 40
60°N 60°N
30°N 30°N
0
30°S 30°S
60°S 60°S
Min-max normalized zonal meridional wind at 850 hPa Min-max normalized meridional wind at 850 hPa
S g
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
e) U850|LRP|TC D f) V850|LRP|TC = LI L T T T T T 1
| N |
— —= - — = S
60°N =2 = \\9 2:5 I = F=2 = \\? % ‘ g L3 60°N
™ ;ﬁ s 4 ™ e 7
30°N A ¢ 6 g gL— Py ¢ 6 ) & g'—— 30°N
S| e NS | Vs B | & . > NOA. Nz 3% L
0° N\x L’%‘D' -)11 | \x l"\'n' 2 [ 0°
7‘\ \\L;v—’t\q% y 3 Rl 7*\ e ¥ J | -
30°s ’/ = s ’/ \/'J L 30°s
&}’ ] }’ Nz1»" ] /}’
60°S [ [ 60°S
i [P e S L r AU R S B A U S By
o= === — = . =
g) U850|LRP|AR T \'\? [raleslapleslslenle] h) V850|LRP|AR — |
— [ —= By nW e ;i - —— L — R
60°N =2 < RS ~ A > oA =2 ] b8 <l 60°N
S 3 S R 7
5 v i & X 5
30°N Ny . adll Zawl V2B i é\/ | gi— Ny Vo= i 30°N
- NG Vs {/ ~ NGR
I% 1 | o
N SRS N — N
L S N N & ST NG N
3 M jat 7 ~
305 <,_,.»\ > 75 y — Q\w iy e % . — Q\&f, 30°5
N U2 ey WK NN P2 D R »
savs |0 ML D ND N ML D |5 ; ~ND 60°s
D 3 0 G = g ] A C O s g e s -
L= == | = = E
180° 150°W 120°W 90°W 60°W 30°W 0° 30°E  60°E 90°E 120°E 150°E 180° 180° 150°W 120°W 90°W 60°W 30°W 0° 30°E  60°E 90°E 120°E 150°E 180°
Relevance Relevance
-1.00 -0.75 -0.50 -0.25 000 025 050 075 1.00 -1.00 -0.75 -0.50 -0.25 0.00 025 050 0.75 1.00

Figure S5: Same as Fig. 6 in the main paper but for CG-Net trained on “min-max”-normalized data.
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Figure S6: Extension to Fig. 5, for further regions located on the elongated band of elevated TMQ. The left (middle) column shows
parts of the AR that contributed to positive (negative) TMQ relevance in the four marked regions. The right column shows TMQ
relevance for classifying the grid points marked with X as AR.
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Figure S7: Same as Fig. S6 but for regions at the southern edge and south of the AR. In the right column only grid points in two of
the regions are shown, the other regions are outside of the AR.



S2 Results for the U-Net CNN architecture

We provide reproductions of the major figures and tables of the main paper for using the U-Net architecture instead of the
30 CG-Net architecture.
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Figure S8: Same as Fig. 3 in the main paper but for U-Net trained on “z-score”-normalized data.
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35 Figure S9: Same as Fig. 6 in the main paper but for U-Net trained on “z-score”-normalized data.
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the main paper
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: Same as Fig. 7

Figure S10
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Figure S11: Same as Fig. 9 in the main paper but for U-Net trained on “z-score+10”-normalized data.
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Figure S12: Same as Fig. 10 in the main paper but for U-Net.

Table S1: Same as Table 3 in the main paper but for U-Net. Note that compared to Table 3, different variable combinations are
selected, following the ranking in Fig. S10.

Data subset AR TC AR-TC Mean Background AR-TC-BG Mean
All 16 variables listed in Table 1 41.2 355 38.4 94.6 57.1
TMQ-TS-QREFHT-U850-V850 40.3 34.7 375 94.4 56.5
TMQ-TS-U850-V850 40.8 35.1 38.0 94.5 56.8
TMQ-TS 38.5 304 34.4 94.2 54.4
T™MQ 38.9 31.9 354 94.2 55.0
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Figure S13: Same as Fig. 11 in the main paper but for U-Net.

50

Table S2: Same as Table 4 in the main paper but for U-Net.

NS N
D ——
-1.0 -0.5 0.0 0.5 1.0

Region (a) loU of subregion (b) 1oU of subregion
(detection using global data) (detection using regional data)
AR TC BG AR TC BG

Global (same as in Table 2) 40.1 36.1 94.7

NOAA (North Atlantic) 34.4 41.4 92.1 33.9 39.9 92.1
CPTEC (South America) 39.5 40.2 92.9 31.5 335 925
SAWS (Southern Africa) 35.0 19.6 91.3 8.1 12.3 90.0
JMA (Japan) 31.3 42.3 88.8 23.9 42.4 89.2
BoM (Oceania) 39.6 11.6 92.1 37.2 8.5 92.2
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