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Figure 1. Rainfall depth estimation for different return periods and GCM models for Moncton station (RCP 2.6 emis-
sion scenario). Black point represents the rainfall depth estimated with the multimodel median ensemble. Red x repre-

sents the models in which results produce outliers.
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Figure 2. Rainfall depth estimation for different return periods and GCM models for Shearwater station (RCP 2.6 emission
scenario). Black point represents the rainfall depth estimated with the multimodel median ensemble. Red x represents the
models in which results produce outliers.
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Figure 3. Rainfall depth estimation for different return periods and GCM models for Moncton station (RCP 4.5 emis-
sion scenario). Black point represents the rainfall depth estimated with the multimodel median ensemble. Red x repre-
sents the models in which results produce outliers.
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Figure 4. Rainfall depth estimation for different return periods and GCM models for Shearwater station (RCP 4.5
emission scenario). Black point represents the rainfall depth estimated with the multimodel median ensemble. Red x

represents the models in which results produce outliers.
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Figure 5. Rainfall intensities, in mm/h, estimated for the multimodel ensemble for the Moncton station.
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Figure 6. Rainfall intensities, in mm/h, estimated for the multimodel ensemble for the Shearwater station.Table S1. GEV
model’s performance for historical annual maximum rainfall series of different durations of Moncton Station (the statisti-

cally significant GEV models are in bold (p<0.05)).
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Table 1. GEV model’s performance for historical annual maximum rainfall series of different dura-
tions of Moncton Station (the statistically significant GEV models are in bold (p<0.05)).

Duration GEV ID*
(Minutes) I I m IV V VI VI VI X
s _AICc 32264 32427 32656 32656 32491 32491 32545 327.84 327.83
A 000 163 392 392 227 227 28 520 519
1o AlCc 36659 36678 36850 36849 367.40 367.33 368.61 36944 36936
A 000 019 191 190 081 074 202 285 277
5 AlCc 38721 38547 38647 38641 38559 385.38 387.80 388.79 388.70
A 183 009 1.09 103 021 000 242 341 332
4o _AlCc 41365 41215 41237 41242 41122 41123 41449 41471 41472
A 243 093 115 120 000 001 327 349 350
oo AlCc 43932 43293 43491 434.94 43611 43627 435.26 437.33 437.32
A, 639 000 198 201 318 334 233 440 439
1og _AICc  467.67 46657 468.79 468.81 468.92 469.02 466.18 46835 46836
A 149 039 261 263 274 284 000 217 218
sep AICc 53945 537.56 539.63 539.66 54152 54152 537.58 589.77 539.78
A; 189 000 207 210 396 396 002 221 222
o AICc 57681 57327 57489 57490 578.89 578.88 57423 57591 57590
A 354 000 162 163 562 561 096 264 263
1agp _AICe 60519 597.90 60014 600.14 607.31 607.29 599.04 60126 601.25
A 729 000 224 224 941 939 114 336 335
AIC(K) = 2 = nllh(k) + 2k ; AICc(k) = AIC(k) + 252, A= AICc —
min (AICc)

* see Table 2 for the List of GEV models and their parameter combinations.

Table 2. GEV model’s performance for historical annual maximum rainfall series of different dura-
tions of Shearwater Station (the statistically significant GEV models are in bold (p<0.05)).

Duration GEV ID*
(minutes) I II III v \Y VI VIl VIII IX
AICc 24255 24441 24452 24490 24427 24435 24548 245.22 245.87
A; 0.00 1.86 197 236 1.73 1.80 293 267 332
10 AICc 284.03 286.33 284.10 285.23 283.37 283.86 285.97 283.74 285.47
A; 0.66 2.95 0.73 1.85 0.00 216 274 1.37  2.30
15 AICc  306.33 308.60 310.89 310.90 308.50 308.51 306.63 309.01 309.03
A; 0.00 2.27 455 456 216 217 030 268 270
30 AlCc 34434 34475 347.12 347.12 346.53 346.54 343.79 346.13 346.16
A; 0.54 0.96 332 332 274 274 000 234 236
60 AICc 377.31 37857 378.18 378.23 378.68 378.60 378.28 377.81 377.99
A; 0.00 1.25 086 092 137 134 097 050 0.68
1 AICc 42481 426.39 428.33 428.38 427.11 427.11 425.68 427.70 427.81
20 A; 0.00 1.58 3.51 357 230 230 087 289 3.00
360 AICc 485.60 485.12 485.89 48591 483.82 483.85 484.51 486.08 486.25
A; 1.78 1.30 208 209 000 003 069 226 243
0 AICc 502.67 501.37 503.53 503.53 503.26 503.21 501.39 503.82 503.82
A; 1.30 0.00 215 216 1.89 1.84 0.02 245 245

AICc 524.65 52227 524.60 524.61 524.90 525.00 523.99 526.47 526.47

1440
A; 2.38 0.00 234 234 263 273 173 421 421
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2k(k+1)
n-k-1’

AIC(k) = 2 «nllh(k) + 2k ; AICc(k) = AIC(k) +
min (AICc)
* see Table 2 for the List of GEV models and their parameter combinations.

A= AICc —

Table 3. 95" percentiles, in mm, of fitted GEV parameters for different RCP climate projections and
multi-model ensemble for Moncton station.

Duration RCP2.6 RCP4.5 RCP8.5
(minutes) flos G5 ¢ Hos  Ogs ¢ Hos  Ogs $
5 5.52 223 0.089 7.11 2.09 0.062 7.94 3.44 -0.0105
10 7.80 3.08 0.093 9.99 2.88 0.067 11.15 4.77 -0.008
15 9.61 457 0.158 12.76 4.32 0.128 1453 7.35 0.046
30 13.11 5.08 0.090 1720 5.43 0.062 19.37 8.98 -0.013
60 19.13 531 0426 2212 4.03 0.318 24.77  7.65 0.198

120 30.00 6.68 0420 30.87 5.07 0.310 3428 9.61 0.190
360 4281 1152 -0.003 5153 10.66 -0.039 5544 16.44 -0.089
720 5422 1479 0.009 6533 13.68 -0.0037 70.65 21.65 -0.062
1440 65.88 17.05 0.096 78.41 15.73 0.079 85.54 26.29  0.002

Table 4. 95 percentiles, in mm, of fitted GEV parameters for different RCP climate projections and
multi-model ensemble for Shearwater station.

Duration RCP2.6 RCP4.5 RCP8.5
(minutes) flgs G5 ¢ Hos 095 ¢ Hos  O9s ¢
5 5.27 1.62 0.06 6.37 0.14 0.11 7.74 2.22 0.08
10 8.22 239 -0.013 9.83 1.85 0.24 11.75 3.04 0.028
15 10.61 3.10 -0.15 1279 245 0.098 15.05 3.29 -0.074
30 1492  4.39 -0.19 1748 431 0.066 21.10 4.48 -0.097
60 20.56 5.51 -0.08 2437 4.29 0.17 28.69  6.48 -0.02

120 2817 776  0.026 33.28 5.95 0.28 39.82 10.24 0.06
360 4700 16.19 013 57.22 12.52 0.37 71.07 23.71 0.14
720 5852 1596 -0.08 6949 1241 0.18 81.97 18.87 -0.018
1440 71.32 17.01 0.095 8219 12.86 0.35 97.80 24.38 0.12

Table 5. Rainfall intensities, in mm/h, estimated for the multimodel ensemble for the Moncton
station.

Historic period Future period
S NS EQM EQMns
RCP2.6 RCP45 RCP8.5 RCP2.6 RCP4.5 RCP8.5
2-year

5min 71.6 71.6 76.3 78.9 80.8 76.3 94.7 110.4
10min 50.4 50.4 53.7 55.5 56.9 53.7 66.4 77.4
15min 40.7 42.5 43.3 44.8 45.9 45.3 57.5 69.0
30min 27.1 28.8 28.9 29.8 30.6 30.6 38.4 45.3

60min 18.0 19.6 19.2 19.9 20.3 21.2 23.7 27.7

120min 12.2 13.7 13.0 13.5 13.7 14.8 16.4 19.0

360min 6.6 7.3 7.0 7.2 7.4 7.8 9.2 10.2

720min 4.1 4.6 4.4 4.5 4.6 5.0 59 6.5

1440min 24 2.8 2.6 2.7 2.7 3.0 3.5 4.0
5-year

5min 102.0 102.0 109.2 111.0 114.9 109.2 124.8 156.7
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10min 71.5 71.5 76.6 77.7 80.5 76.6 87.2 109.6
15min 57.3 64.6 61.4 62.2 64.5 69.4 79.6 103.8
30min 37.2 42.0 39.8 40.4 419 44.9 38.4 65.4
60min 24.4 259 26.2 26.6 27.5 30.3 23.7 38.1
120min 16.2 17.6 17.4 17.6 18.2 20.5 16.4 25.5
360min 8.6 9.3 9.2 9.4 9.7 10.0 9.2 13.1
720min 54 6.0 5.8 59 6.1 6.4 59 8.5
1440min 3.3 3.6 3.5 3.6 3.7 3.9 3.5 52
10-year
5min 123.4 123.4 132.9 133.0 139.0 132.9 145.9 187.1
10min 86.4 86.4 93.1 93.1 97.3 93.1 101.9 130.8
15min 69.3 81.3 74.7 74.6 78.1 87.8 96.1 127.9
30min 44.4 51.2 47.8 47.8 50.0 55.2 60.6 78.5
60min 29.6 31.4 32.1 31.9 33.5 39.2 35.4 46.5
120min 19.5 21.1 21.1 20.9 22.0 26.0 23.7 30.6
360min 9.9 10.6 10.6 10.7 11.2 11.3 12.4 14.8
720min 6.4 6.8 6.8 6.9 7.2 7.3 8.0 9.7
1440min 3.9 4.2 4.2 4.2 4.4 4.5 4.9 6.0
25-year
5min 152.1 152.1 165.2 161.9 171.3 165.2 174.1 225.2
10min 106.4 106.4 1157 1133 119.9 115.7 121.6 157.4
15min 85.7 105.0 93.4 91.2 96.8 114.5 119.3 159.5
30min 54.2 63.5 58.9 57.7 61.1 69.2 72.8 95.0
60min 37.6 40.5 41.2 39.7 429 55.4 44.5 58.9
120min 24.5 26.7 27.0 259 28.0 36.0 29.3 38.3
360min 11.6 12.1 12.4 12.4 13.0 13.0 13.9 16.9
720min 7.6 7.9 8.1 8.1 8.5 8.5 9.1 11.1
1440min 4.7 5.0 5.0 5.0 5.3 54 5.7 7.1
50-year
5min 174.5 174.5 191.0 184.1 196.8 191.0 196.1 253.2
10min 122.0 122.0 133.8 128.9 137.7 1338 137.1 177.0
15min 98.9 124.9 108.6 104.2 111.9 137.0 138.5 183.9
30min 61.9 73.1 67.8 65.4 69.9 80.4 82.4 107.0
60min 44.7 49.2 49.6 46.4 51.3 72.5 53.3 69.8
120min 29.1 32.0 32.4 30.2 33.4 46.5 34.7 45.0
360min 12.8 13.3 13.7 13.6 14.3 14.2 15.0 18.3
720min 8.5 8.8 9.1 9.0 9.5 9.4 9.9 12.1
1440min 53 5.6 5.7 5.6 59 6.1 6.3 7.9
100-year
5min 197.8 197.8 2182  206.8 2233 2182 2189  280.8
10min 138.3 138.3 153.0 144.8 156.4 153.0 153.1 196.3
15min 112.9 146.6 125.1 117.8 128.0 162.0 159.3  208.9
30min 70.0 83.0 77.4 73.3 79.3 92.3 92.2 118.8
60min 52.9 60.0 59.3 54.0 61.3 95.3 64.2 82.2
120min 34.4 38.5 38.8 35.1 39.9 60.4 41.3 52.5
360min 14.0 14.4 15.0 14.7 15.6 15.4 16.1 19.6
720min 9.4 9.6 10.1 9.8 10.5 10.5 10.6 13.1
1440min 59 6.3 6.5 6.2 6.7 6.9 6.9 8.6

Note: S — stationary; NS - nonstationary
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Table 6. Rainfall intensities, in mm/h, estimated for the multimodel ensemble for the Shearwater
station.

Historic period Future period

S NS EQM EQMNns
RCP2.6 RCP4.5 RCP85 RCP2.6 RCP45 RCP8.5
2-year
5min 66.2 66.2 71.2 72.3 75.3 71.2 82.3 102.8
10min 50.8 50.8 54.6 55.5 57.8 54.6 63.2 77.2
15min 43.5 43.5 46.9 47.7 49.7 46.9 54.8 65.0
30min 30.6 30.6 32.9 33.5 34.9 32.9 36.9 45.4
60min 21.0 21.0 22.6 22.9 23.9 22.6 26.0 31.1
120min 144 144 15.5 15.8 16.4 15.5 17.8 21.8
360min 8.1 8.2 8.7 8.9 9.2 8.8 10.4 13.3
720min 5.0 5.0 5.4 5.4 5.7 5.4 6.2 7.4
1440min 2.8 3.0 3.0 3.0 3.2 3.2 3.6 7.5
5-year
5min 87.5 87.5 94.5 96.3 101.9 94.5 105.1 135.5
10min 65.5 65.5 70.7 72.1 76.2 70.7 79.0 98.4
15min 54.8 54.8 59.1 60.4 63.8 59.1 67.0 78.9
30min 38.3 38.3 41.2 42.2 44.6 41.2 43.2 54.7
60min 26.3 26.3 28.3 29.0 30.6 28.3 31.7 38.3
120min 18.5 18.5 20.0 20.4 21.6 20.0 22.2 27.9
360min 10.3 114 11.2 114 12.0 12.3 13.7 18.4
720min 6.3 6.3 6.8 6.9 7.3 6.8 7.6 9.2
1440min 3.6 3.8 3.9 4.0 4.2 4.1 4.5 5.7
10-year
5min 102.6 102.6 110.9 113.9 121.3 110.9 125.1 158.8
10min 75.2 75.2 81.2 83.5 88.8 81.2 92.1 112.8
15min 61.4 61.4 66.0 68.1 72.4 66.0 75.9 87.5
30min 42.7 42.7 45.8 47.3 50.3 45.8 47.7 60.3
60min 29.6 29.6 31.9 32.8 34.9 31.9 36.2 43.0
120min 21.4 21.4 23.1 23.7 25.2 23.1 26.0 32.2
360min 11.8 13.8 12.8 13.1 14.0 14.9 16.8 22.3
720min 7.1 7.1 7.6 7.8 8.3 7.6 8.7 10.3
1440min 4.2 4.4 4.5 4.6 4.9 4.8 53 6.7
25-year
5min 122.8 122.8 132.6 138.2 148.3 132.6 158.1 190.6
10min 87.6 87.6 94.3 98.2 105.3 94.3 112.2 1314
15min 68.9 68.9 73.8 77.0 82.4 73.8 88.0 97.7
30min 47.5 47.5 50.7 53.0 56.7 50.7 55.6 66.8
60min 33.6 33.6 36.1 37.6 40.3 36.1 42.7 48.8
120min 25.1 25.1 27.0 28.2 30.2 27.0 32.0 38.0
360min 13.7 17.1 14.7 15.4 16.5 18.6 22.2 27.8
720min 8.0 8.0 8.6 9.0 9.6 8.6 10.2 11.7
1440min 5.0 52 5.3 5.6 6.0 5.6 6.6 8.0
50-year
5min 138.7 138.7 149.5 157.9 170.1 149.5 189.6  215.8
10min 96.7 96.7 104.0 109.4 117.9 104.0 130.4 145.6
15min 74.0 74.0 78.8 83.0 89.3 78.8 97.8 104.8
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30min 50.6 50.6 53.8 56.7 61.0 53.8 63.2 71.3

60min 36.4 36.4 39.0 41.1 44.1 39.0 48.3 53.0
120min 27.9 27.9 30.0 31.7 34.1 30.0 37.7 424
360min 15.1 19.9 16.2 17.1 18.4 21.6 27.6 32.3
720min 8.7 8.7 9.3 9.8 10.6 9.3 11.6 12.8
1440min 5.6 59 6.0 6.3 6.8 6.3 7.9 9.1

100-year

5min 155.3 155.3 167.0 178.8 193.4 167.0 2284 2423

10min 105.8 105.8 113.5 120.8 130.8 113.5 151.7 159.9

15min 78.5 78.5 83.3 88.6 95.7 83.3 108.2 111.5
30min 53.4 53.4 56.5 60.1 64.9 56.5 71.2 75.4
60min 39.1 39.1 41.7 44.4 47.9 41.7 54.6 57.2
120min 30.8 30.8 33.0 35.4 38.2 33.0 44.5 47.0
360min 16.4 23.0 17.6 18.8 20.3 24.9 34.5 37.3
720min 9.4 9.4 10.0 10.7 11.5 10.0 13.2 13.8
1440min 6.2 6.6 6.7 7.2 7.8 7.1 9.6 10.3

Note: S — stationary; NS - nonstationary




