Figure S1 Geographical distribution of all discontinuities (yellow — no discontinuity, red —
discontinuity) for MERRA 2 (upper panel) and ERA 5 (lower panel) at 250hPa for April.

Figure S2 Geographical distribution of the significant discontinuities for MERRA 2 (upper
panel) and ERA 5 (lower panel) at 250hPa for May.



. MERRA-2 all cases 400 hPa

Figure S3 Geographical distribution of all discontinuities for MERRA-2 (upper panel) and
ERA-5 (lower panel) at 400hPa for March.

Figure S4: Geographical distribution of all discontinuities for ERA-5 (upper panel) and JRA-
55 (lower panel) at 250 hPa for June.

ERA-5 significant cases 400 hPa

Figure S5: Geographical distribution of the significant discontinuities for ERA-5 (upper
panel) and JRA-55 (lower panel) at 400 hPa for December.



Figure S6 Average ozone concentration in January from MERRA-2 at 0.1 hPa (upper panel),
0.5 hPa (middle panel) and 0.7 hPa (lower panel).

Figure S7 Average ozone concentration in January at 1 hPa from MERRA-2 (upper panel),
ERA-5 (middle panel) and JRA-55 (lower panel).

Figure S8 The same as fig. S7, but for July.



Figure S9 Average ozone concentration in January from MERRA-2 at 5 hPa (upper panel)
and 50 hPa (lower panel).

Table S1 The differences in the discontinuity occurrence between MERRA-2 and JRA-55 in
a certain month for all (left column) and significant (right column) discontinuities. The
positive difference means higher number of discontinuities in MERRA-2 than in JRA-55.

January February March April May June

hPa [ All Sig. | All Sig. | All Sig. All Sig. | All Sig. | All Sig.

-4.0| 48.8 9.1| 52.0 -1.0| 54.2| -2.4)|428| -74| 57.5| -10.1| 375
-22.7| 17.9| -46.8| 3.2| -42.2| 11.2| -34.8| 29.4|-18.5| 36.4| -23.0| 23.9
-32.4| -16.9| -44.6| -99| -71.7| -225| -60.0| -3.2| -4.8| 4.1| -415 4.9
-319| 7.4\ -41.2| 17.7| -48.7 -6.7| -79.5| -6.1|-704| -1.4| -60.9| -9.7
-15.1| -5.6| -21.6| -85| -33.8 -6.8| -50.5| -9.4|-40.9|-23.6| -26.6| -24.6

10| 31.1| -2.6| 16.2| -69| 13.3 -2.5| -12.2| -24|-17.8|-11.4| -7.9| -19.4

200 7.8 53 7.0/ 57| 133 6.5 10.7| 2.1| 49| 04 3.9 0.3

30| 185| 4.8| 15.6| 4.7, 218 58| 353| -0.9| 326 7.3| 29.1| 10.8

50| 10.6| 3.7| 13.3| 6.7| 16.6| 129| 19.8| 7.3| 30.0| 15.8| 28.3| 11.5

70| 159| 15.8| 12.6| 143| 12.6| 183| 25.7| 22.8| 479| 43.7| 43.5| 43.6
100| 21.1| 19.0f 17.0f 89| 211 25| 28.2| 43| 31.4| 3.7| 456| 1438
150 26.2| 14.1| 12.0| 2.7| 164 -1.0| 25.7| 25| 21.2| -2.4| 338 5.0
2000 7.7 8.6| 16.2| 19.7| 154 89| 21.7| 9.7| 26.5| 10.4| 34.5| 15.2
250 7.5| -0.3| 16.6| 58| 145 3.2 129| 3.4 13.8| 3.7| 185 3.1
300 37.4| 8.0| 435| 69| 427 -0.5| 37.7| 0.7| 25.2| 25| 151| -3.7
350| 48.1| 10.0| 585| 10.6| 62.8 42| 59.5| 4.6| 39.2| 0.5 23.8| -5.0
400 51.0| 11.5| 61.1| 12.9| 64.8 8.4| 625| 22| 378| 3.0| 274| -37
450| 49.8| 13.3| 55.1| 11.0| 60.1 99| 645 1.8| 46.0| 16.6| 31.9 2.9
500| 43.3 15| 50.5| 2.6 53.8 9.9| 57.3| 3.0| 46.6| 21.9| 49.2| 12.8
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Table S1 continuation

July August September October November December

hPa [ All Sig. | All Sig. [ All Sig. All Sig. [ All Sig. [ All Sig.
1| -3.3| 60.0| -0.8| 66.7 -1.7| 64.6| -2.2| 84.9 2.3| 81.2 0.0| 49.0
2|-29.4| 37.6|-21.0| 26.5| -22.7| 39.4| -21.4 59| -34.8| 27.9| -31.8| -10.9
3| -52.1 23| -73.2|-12.3| -72.1 -5.6| -57.7| 17.9| -43.7| 6.0| -16.5 -7.3
5|-52.9|-10.3| -73.2| -15.4| -84.2| -7.4| -67.1| -3.3| -81.3| 1.0| -33.2| -3.1
7| -22.8|-20.6| -58.5| -22.8| -67.5| -16.5| -56.5| -11.8| -27.3| -5.8| -13.6| -144
10 1.8]|-13.4| -1.0|-13.0| -13.0| -11.0f -9.5| -86| 14.3| -0.2| 17.6| -3.0
20| -0.5 40| -7.3| -0.6 7.9 54| 124 3.5| 234 12.1| 25.5| 123
30| 22.8| 6.7 19.6| 10.9| 21.9| 17.3| 25.6 93| 27.1| 94| 186 9.9
50| 25.7| 14.6| 18.6 77| 18.0| 119| 30.6| 14.3| 20.7| 12.2| 18.6| 136
70| 34.4| 39.7| 32.3| 23.1| 19.1| 24.0| 32.3| 30.6| 29.1| 20.7| 14.2| 11.7
100| 36.3 6.2| 27.6| -2.6| 11.0 6.8 12,5 129| 30.6| 6.9| 39.0f 10.7
150| 38.1| 13.0| 22.5| 0.1| 254 5.5| 28.3| 11.0| 29.9| 10.0| 40.5| 15.1
200| 28.8| 20.7| 10.1| 11.9| 20.7 58| 19.6| 11.0| 16.4| 143| 17.0 9.8
250 13.2| 3.7| 119| 14| 26.1 6.3| 20.9 8.5 9.2 3.1| 17.8 2.8
300 79| -58| 36.3| -1.6| 514 8.1| 54.8 9.8| 60.3| 10.2| 55.2| 171
350 22.0| -8.4| 52.7| -2.8| 62.3| 11.0| 60.5| 18.4| 65.0| 20.0| 69.0| 25.6
400 274 -2.1| 46.2| -14| 62.8| 109| 654| 18.8| 63.1| 188| 66.9| 27.1
450( 39.8| 13.6| 42.0| 87| 57.4| 10.5| 62.1| 17.4| 60.2| 12.2| 65.9| 24.6
500| 46.6| 28.9| 40.9| 15.7| 49.3 7.4| 57.0| 16.1| 53.9| 5.0| 65.8 8.7




Table S2: The same as previous tables, but for ERA-5 and JRA-55 differences. The positive
difference means higher number of discontinuities in ERA-5 than in JRA-55.

January February March April May June

hPa [ All Sig. | All Sig. | All Sig. All Sig. | All Sig. [ All Sig.

-1.7| 40.3| -19.4| 12.6| -12.3| 28.7| -12.9| 35.0 25| 64.7| -13.3| 50.7
25| 431 44| 58.5 -24| 52.0| -6.7| 579 1.1 80.1 56| 91.6
5.0] 423 25| 44.8 -6.7| 38.1| -19.1| 55.,5| -9.0| 67.5 -2.9| 79.7

-40.3| 184| -60.1| -6.7| -71.6| -6.9| -70.7| 3.6| -55.4| 15.7| -54.6| -9.3
-29.7| 09]| -345| 8.2| -23.8| 129| -17.4| 0.8| 12.3| 13.8| 29.5| 38.1

10| 30.0| 19.8 8.6| 13.8 43| 16.0, 15.2| 13.1| 13.6| 63| 21.6| -2.5

20| -2.5| 6.9 7.9| 15.0 27.1 76| 16.5| 7.8 273| 12.2| 34.6| 204

30| 145] 43 84| 45 19.5 33| 433| 21| 44.0| 129| 44.1)| 13.4

50| 18.8| 8.8 79| 6.7 12.3| 19.3| 184 18.7| 17.5|16.4| 23.2| 235

70| 10.2| 149| -0.6| 12.5 7.6 13.2| 16.9| 149| 37.1| 26.2| 36.4| 31.7

100| 36.8| 26.3| 36.7| 18.6 23.4 53| 223| 6.1 394| 59| 403| 121
125| 11.4) 16.4| 19.1| 13.8 23.8 3.8 36.8| 9.0 42.6| 93| 419]| 191
150 11.4)| 13.8 39| 7.8 21.3 6.1 23.6f 9.0 32.8| 7.1| 385| 15.1
175 39| 84| -88| 86 -0.3 5.8 6.6| 10.0 76| 5.6 6.8 11.1
200 12.2| 15.5| 16.3| 19.8 27.0| 21.4| 35.5| 18.8| 43.8| 27.9| 43.6| 30.7
225| 26.6| 28.4| 36.6| 32.8 46.7| 42.8| 52.5| 41.2| 54.7| 46.3| 58.8| 45.9
250| 29.7| 36.6| 41.2| 37.9 53.6| 48.0| 54.4| 47.2| 54.0| 52.8| 58.7| 45.2
300 33.0| 38.1| 35.6| 32.2 51.3| 383| 445 383| 37.9| 41.4| 48.0| 40.9
350 39.1| 39.3| 35.8]| 30.0 343| 33.3| 29.0| 33.8| 27.1| 38.6| 35.4| 393
400 36.5| 37.3| 33.7| 294 29.1| 29.8| 24.8| 30.3| 25.8| 36.0| 34.5| 37.0
450| 37.6| 34.8| 36.7| 37.2 19.4| 25.8| 25.6| 26.9| 21.5| 30.8| 26.6| 33.3
500| 40.1| 32.2| 39.2| 26.6 22.0| 21.5| 27.4|249| 21.1| 29.1| 25.5| 30.6

N O w N e




Table S3 continuation

July August September October November December

hPa | All Sig. | All Sig. [ All Sig. | All Sig. | All Sig. [ All Sig.

-6.1| 50.7| 5.1| 54.9 -49| 56.1| -5.5| 68.6 1.4| 52.7 0.0 195
10.3| 91.6| 5.3| 59.0 00| 76.8| -3.6| 77.3 0.0| 54.1| 13.7| 231
-45| 79.7| -9.8| 51.0 -42| 604| -7.7| 59.9| -9.1|289| 13.9| 423
-67.6| -9.3| -83.3| -15.3| -79.9 -8| -64.8| 33| -648| 04| -539| 34
23.2| 38.1| -25.7| 5.2 -43.2| -54| -36.3| -5.8| -194| 41| -24.2| -93
10| 395| -25| 283| 0.3 34| -1.8] 12.2| -23| 256| 49| 285]| 165
20| 34.8| 204| 22.8| 13.1| 16.6| 109| 184)| 10.7| 33.4| 21.8| 26.8| 15.1
30| 369| 134| 91| 64, 156 43| 124| 51| 13.7| 3.8 300 6.7
50| 25.3| 23.5| 23.5| 26.9 6.4| 11.8| 27.0| 13.9| 35.8| 22.2| 38.0| 26.8
70| 37.6| 31.7| 389| 29.2| 24.8| 31.0| 30.8| 29.9| 285| 28.5| 22.1| 20.7
100| 38.2| 12.1| 27.0| 18.4 89| 17.8| 16.3| 154| 31.8| 11.9| 43.9| 20.0
125| 40.7| 19.1| 25.2| 16.2| 17.2| 234 9.7| 85| 219 10.7| 254| 129
150| 34.7| 15.1| 32.7| 23.4| 275| 23.5| 11.9| 12.6| 21.5| 194| 21.5| 16.8
175 15| 111 7.2| 16.5| 14.4| 16.5| 11.9| 13.1| 23.0| 17.1| 12.8| 14.2
200 28.1|30.7| 4.8| 194| 15.7| 22.6| 23.4| 23.0| 29.9| 27.2| 24.1| 20.6
225| 45.6| 459| 27.0| 28.1| 36.2| 30.8| 31.9| 29.8| 354|414 36.9| 319
250| 50.5| 45.2| 33.6| 30.0| 46.1| 34.0| 35.7| 299| 39.2| 46.0| 41.6| 38.4
300| 49.9| 40.9| 36.5| 329| 48.6| 38.0| 40.0| 35.6| 43.0| 483| 458| 464
350 47.9| 39.3| 38.1| 34.6| 485| 455| 425| 45.1| 47.6| 51.0f 51.1| 51.2
400| 37.9| 37.0| 345| 350, 47.5| 475| 425]| 48.7| 49.5| 52.8| 53.1| 54.7
450 25.1| 33.3| 26.6| 32.6| 44.0| 454| 41.6| 47.1| 47.1| 47.0| 51.4)| 505
500| 21.9| 30.6| 20.3| 32.1| 38.7| 44.0| 40.8| 44.7| 44.0| 41.9| 49.4| 433
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