Table 1. Estimation of the 99 %- and the 99.9 %-quantile for independent, identically Gumbel

(100, 10)-distributed random variables with sample size 30, 50, 100 and 200.

Gumbel-Fitting GEV-Fitting
n=30 99 %-quantile 99.9 %-quantile | 99 %-quantile  99.9 %-quantile
Estimator Bias RMSE Bias RMSE | Bias RMSE Bias RMSE
ML -1.14 7.39 -1.78 10.7 | 0.797 184 9.62 77.3
L-Moments -0.398 8.08 -0.609 11.7 | 0.136 14.0 4.58 35.5
TL(1,1)-Moments | -0.114 827 -0.139 121 4.14 22.3 21.2 74.8
TL(0,1)-Moments | 0.418 7.77 0.626 11.2 9.86 36.9 37.7 124
MD -0.816  8.67 -1.28 12.7 6.47 32.7 36.4 168
Gumbel-Fitting GEV-Fititng
n=>50 99 %-quantile 99.9 %-quantile 99 %-quantile  99.9 %-quantile
Estimator Bias RMSE Bias RMSE | Bias RMSE Bias RMSE
ML -0.295 5.61 -0.52 8.07 -0.9 1.1 1.00 26.8
L-Moments 0.078 6.45 0.108 9.37 | 0593 10.6 3.27 25.0
TL(1,1)-Moments | -0.176  6.47 0.283 9.54 3.08 16.4 13.3 48.2
TL(0,1)-Moments | 0.155 5.99 0.243 8.66 3.46 21.4 13.4 57.1
MD -0.362 6.60 -0.58 9.67 3.54 20.8 17.7 75.5
Gumbel-Fitting GEV-Fitting
n=100 99 %-quantile 99.9 %-quantile 99 %-quantile  99.9 %-quantile
Estimator Bias RMSE Bias RMSE | Bias RMSE Bias RMSE
ML -0.24 4.01 -0.39 5.76 | 0.355 8.1 2.39 19.2
L-Moments 0.101 4.71 0.103 6.86 0.23 7.78 1.83 18.3
TL(1,1)-Moments | 0.256 4.71 0.38 6.97 | 0.755 10.2 4.19 26.8
TL(0,1)-Moments | 0.117 4.32 0.159 6.22 | 1.206 14.1 5.14 33.8
MD -0.01 4.48 -0.03 6.55 1.37 12.7 6.59 34.6
Gumbel-Fitting GEV-Fitting
n =200 99 %-quantile 99.9 %-quantile 99 %-quantile  99.9 %-quantile
Estimator Bias RMSE Bias RMSE | Bias RMSE Bias RMSE
ML -0.192 295 -0.31 424 | -0.07 524 0373 117
L-Moments -0.061 3.24 -0.09 472 | -0.08 516 0476 11.8
TL(1,1)-Moments | 0.029 3.32 0.022 486 | 0.747 742 2.95 18.3
TL(0,1)-Moments | 0.042 3.03 0.044 4.38 1.49 9.73 4.51 21.8
MD -0.085 3.29 -0.06 4.81 0.565 8.57 2.3 21.5
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Table 2. Estimation of the 99 %- and the 99.9 %-quantile for independent, identically Gumbel
(100, 10)-distributed random variables with sample size 30, 50, 100 and 200 and simulated
extreme events.

Jaded uoissnosiq

Gumbel-Fitting GEV-Fitting Rob f
n=230 99 %-quantile  99.9 %-quantile | 99 %-quantile  99.9 %-quantile obustness o
Estimator Bias RMSE Bias RMSE | Bias RMSE Bias RMSE . estimators for flood
ML 629 979 890 140 |27.7 348 817 123 statistics
L-Moments 11.8 14.2 17.2 20.7 26.7 29.3 741 84.6 |w)
TL(1,1)-Moments | 467 107 684 157 | 189 349 664 135 g .
TL(0,1)-Moments | 3.04 883 432 127 |154 311 478 991 e S. Fischer et al.
MD 280 9.75 3.96 14.3 25.1 53.2 103 315 8
Gumbel-Fitting GEV-Fitting <
n=50 99 %-quantile  99.9 %-quantile | 99 %-quantile  99.9 %-quantile B _
Estimator Bias RMSE Bias RMSE | Bias RMSE Bias RMSE %
ML 381 6.89 537 984 [162 199 427 570 w - -
L-Moments 6.81 8.90 10.1 13.0 15.7 186 41.1 50.5
TL(1,1)-Moments | 3.06 7.73 4.46 11.3 102 222 317 70.0 — - -
TL(O,1)-Moments | 2.35 6.85 3.34 9.84 860 205 25.0 58.4
MD 170 732 239 10.7 123 299 439 117 @)
7 - -
Gumbel-Fitting GEV-Fitting 2
n=100 99 %-quantile  99.9 %-quantile | 99 %-quantile  99.9 %-quantile %
Estimator Bias RMSE Bias RMSE | Bias RMSE Bias RMSE 5 - -
ML 3.87 5.60 5.50 8.01 142 16.0 35.0 40.7 %
L-Moments 685 801 101 118 |152 167 381 429 o - -
TL(1,1)-Moments | 3.25 6.09 478 895 | 120 178 325 508 =
TL(0,1)-Moments | 2.30 4.92 326 7.10 |850 153 217 404 = - -
MD 214 533 3.05 7.75 9.54 183 26.6 52.5 .
n =200 99 %-quantile  99.9 %-quantile | 99 %-quantile  99.9 %-quantile O
Estimator Bias RMSE Bias RMSE | Bias RMSE Bias RMSE 8
L-Moments 692 760 102 111 |149 156 367 391 @
TL(1,1)-Moments | 3.37  4.81 4.95 7.10 115 145 29.0 38.3 8 _
TL(O,1)-Moments | 2.23 3.87 3.14 5.55 873 125 20.8 31.3 v}
Q
MD 212 401 304 582 |763 128 187 329 g @ ®
- . BY
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Table 3. Estimation of the 99 %- and the 99.9 %-quantile for independent, identically GEV (0.1,

100, 10)-distributed random variables with sample size 30, 50, 100 and 200.

Gumbel-Fitting

GEV-Fitting

n=30 99 %-quantile  99.9 %- quantile | 99 %- quantile  99.9 %- quantile
Estimator Bias RMSE Bias RMSE | Bias RMSE Bias RMSE
ML -10.6 13.8 -28.1 29.2 2.68 273 219 103
L-Moments -7.08 13.3 -22.7 28.1 0.292 21.3 8.34 65.9

TL(1,1)-Moments
TL(0,1)-Moments

-874 133 -25.0 29.0
-11.0 140 -286 31.1

5.63 333 372 138
7.11 345 36.9 133

MD -112 149 -28.7 321 11.6 58.3 86.5 550
Gumbel-Fitting GEV-Fitting

n=>50 99 %- quantile  99.9 %- quantile | 99 %- quantile  99.9 %- quantile

Estimator Bias RMSE Bias RMSE Bias RMSE Bias RMSE

ML -10.7 126 -28.1 29.7 0.939 182 894 56.0

L-Moments -664 110 -220 255 -0.05 175 475 51.6

TL(1,1)-Moments
TL(0,1)-Moments

-937 123 -26.0 284
-109 129 -285 30.1

3.92 23.3 209 83.6
2.97 23.1 16.1 79.2

MD -11.0 121 -284 293 6.93 341 398 167
Gumbel-Fitting GEV-Fitting

n=100 99 %- quantile  99.9 %- quantile | 99 %- quantile  99.9 %- quantile

Estimator Bias RMSE Bias RMSE Bias RMSE Bias RMSE

ML -998 105 -27.1 275 0.718 121 467 33.9

L-Moments -6.95 814 -225 233 -0.17 118 2.13 32.8

TL(1,1)-Moments
TL(0,1)-Moments

-9.19 993 -257 263
-109 119 -284 292

2.01 156 10.2 47.2
217 151 9.41 44.2

MD -11.0 1241 -284 293 1.84 179 111 56.7
Gumbel-Fitting GEV-Fitting

n =200 99 %- quantile  99.9 %- quantile | 99 %- quantile  99.9 %- quantile

Estimator Bias RMSE Bias RMSE Bias RMSE Bias RMSE

ML -998 105 -27.1 27.5 0.167 823 1.77 21.9

L-Moments -6.95 814 -225 233 0.301 8.36 1.90 22.4

TL(1,1)-Moments
TL(0,1)-Moments
MD

-9.19 993 -257 263
10.2 116 -288 291
-10.7 113 -28.0 285

1.06 10.3 4.83 29.9
1.19 106 4.89 30.2
2.07 123 8.33 36.3
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Table 4. Estimation of the 99 %- and the 99.9 %-quantile for independent, identically GEV (0.1,
100, 10)-distributed random variables with sample size 30, 50, 100 and 200 and simulated

extreme events.

Gumbel-Fitting GEV-Fitting
n =230 99 %-quantile 99.9 %- quantile | 99 %- quantile  99.9 %- quantile
Estimator Bias RMSE Bias RMSE | Bias RMSE Bias RMSE
ML -0.363 8.75 -13.3 18.2 46.5 60.4 172 283
L-Moments 11.0 14.9 4.02 151 438 474 150 168

TL(1,1)-Moments
TL(0,1)-Moments

-3.08 120 -167 238
-7.09 115 -229 263

31.7 565 135 284
270 516 105 221

MD -6.92 131 -226 278 384 953 216 917
Gumbel-Fitting GEV-Fitting

n=50 99 %- quantile  99.9 %- quantile | 99 %- quantile 99.9 %- quantile

Estimator Bias RMSE Bias RMSE | Bias RMSE Bias RMSE

ML -4.12 819 -187 213 25.1 31.7 794 110

L-Moments 3.85 9.03 -6.57 13.6 271 304 856 98.5

TL(1,1)-Moments
TL(0,1)-Moments

-5.33 101 -20.0 236
-8.75 113 -2563 273

173 326 619 123
1583 33.0 532 117

MD -8.68 117 -251 275 187 418 759 186
Gumbel-Fitting GEV-Fitting

n=100 99 %- quantile  99.9 %- quantile | 99 %- quantile 99.9 %- quantile

Estimator Bias RMSE Bias RMSE | Bias RMSE Bias RMSE

ML -3.98 6.28 -18.4 19.7 | 233 263 688 80.4

L-Moments 3.69 6.95 -6.80 10.9 262 284 813 90.1

TL(1,1)-Moments
TL(0,1)-Moments

-4.79 753 -19.2 21.0
-8.73 997 -253 26.2

182 26.8 59.1 92.2
147 236 443 74.0

MD -8.46 102 -247 26.0 138 273 470 96.3
Gumbel-Fitting GEV-Fitting

n =200 99 %- quantile  99.9 %- quantile | 99 %- quantile 99.9 %- quantile

Estimator Bias RMSE Bias RMSE | Bias RMSE Bias RMSE

ML -3.71 510 -18.0 18.7 216 23.1 60.9 66.2

L-Moments 3.84 563 -6.59 8.92 25.1 262 756 79.6

TL(1,1)-Moments
TL(0,1)-Moments
MD

-5.08 649 -196 205
-8.18 893 -245 250
-8.37 929 -246 253

188 232 58.0 741
145 197 414 58.2
118 192 353 60.3
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Table 5. Estimation of the 99 %- and the 99.9 %-quantile for independent, identically GEV (0.2,

100, 10)-distributed random variables with sample size 30, 50, 100 and 200.

Gumbel-Fitting

GEV-Fitting

n=30 99 %-quantile  99.9 %- quantile | 99 %- quantile  99.9 %- quantile
Estimator Bias RMSE Bias RMSE | Bias RMSE Bias RMSE
ML -236 264 -71.8 73.8 10.5 68.1 101 1233
L-Moments 73.0 78.0 314 343 0.435 337 18.8 145

TL(1,1)-Moments
TL(0,1)-Moments

-21.7 252 -685 709
-269 287 -765 778

5.94 45.7 53.5 226
7.56 44.7 51.6 205

MD -25.7 279 -747 764 23.7 82.8 172 607
Gumbel-Fitting GEV-Fitting

n=>50 99 %- quantile  99.9 %- quantile | 99 %- quantile  99.9 %- quantile

Estimator Bias RMSE Bias RMSE Bias RMSE Bias RMSE

ML -237 253 -720 731 2.50 28.3 22.0 111

L-Moments 43.5 49.0 173 178 0.009 245 9.69 93.5

TL(1,1)-Moments
TL(0,1)-Moments

-21.8 239 -68.7 70.0
-266 277 -76.0 76.8

5.03 32.7 33.9 132
5.69 347 34.74 141

MD -262 275 -753 76.2 11.0 48.2 69.3 248
Gumbel-Fitting GEV-Fitting

n=100 99 %- quantile  99.9 %- quantile | 99 %- quantile  99.9 %- quantile

Estimator Bias RMSE Bias RMSE Bias RMSE Bias RMSE

ML -23.3 241 -713 718 1.98 19.2 11.2 63.8

L-Moments -172 189 -620 63.1 -0.65 17.9 2.84 60.5

TL(1,1)-Moments
TL(0,1)-Moments

-222 231 -69.1 69.8
-266 272 -7641 76.5

2.74 21.8 16.5 78.5
2.23 22.9 14.5 79.8

MD -256 263 -743 7438 5.27 28.8 29.2 115
Gumbel-Fitting GEV-Fitting

n =200 99 %- quantile  99.9 %- quantile | 99 %- quantile  99.9 %- quantile

Estimator Bias RMSE Bias RMSE Bias RMSE Bias RMSE

ML -232 236 -71.1 71.5 0.874 128 5.67 41.9

L-Moments -171 18.1 -619 626 0.11 13.3 2.98 441

TL(1,1)-Moments
TL(0,1)-Moments
MD

-223 227 -69.3 69.7
-266 269 -76.0 76.2
-258 262 -747 749

1.92 16.1 111 57.6
1.69 15.2 8.49 50.8
2.05 18.5 11.4 65.8
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Table 6. Estimation of the 99 %- and the 99.9 %-quantile for independent, identically GEV (0.2,
100, 10)-distributed random variables with sample size 30, 50, 100 and 200 and simulated

extreme events.

Gumbel-Fitting GEV-Fitting
n =230 99 %-quantile 99.9 %- quantile | 99 %- quantile  99.9 %- quantile
Estimator Bias RMSE Bias RMSE | Bias RMSE Bias RMSE
ML -7.16 136 -479 507 84.6 122 436 1254
L-Moments 11.4 176 -19.8 279 73.0 78.0 314 343

TL(1,1)-Moments
TL(0,1)-Moments

-14.8 201 -582 61.6
-21.6 243 -689 707

519 953 292 646
434 795 201 419

MD -22.0 251  -69.1 71.4 63.3 146 439 1504
Gumbel-Fitting GEV-Fitting

n=50 99 %- quantile  99.9 %- quantile | 99 %- quantile 99.9 %- quantile

Estimator Bias RMSE Bias RMSE | Bias RMSE Bias RMSE

ML -13.6 16.3 -572 586 |40.6 538 160 239

L-Moments 0.530 115 -359 395 |435 490 173 201

TL(1,1)-Moments
TL(0,1)-Moments

-17.5 202 -623 64.0
-23.8 251 720 729

285 53.6 131 257
226 474 95.1 206

MD -23.4 249 -7141 72.3 289 65.1 145 347
Gumbel-Fitting GEV-Fitting

n=100 99 %- quantile  99.9 %- quantile | 99 %- quantile 99.9 %- quantile

Estimator Bias RMSE Bias RMSE | Bias RMSE Bias RMSE

ML -13.7 152 -57.3 58.1 36.1 421 131 160

L-Moments 0.290 797 -36.2 38.0 |426 456 162 176

TL(1,1)-Moments
TL(0,1)-Moments

-16.9 183 -61.3 62.1
-22.9 236 -707 71.2

326 456 1322 197
244 377 91.3 149

MD -23.8 246 -71.8 724 | 208 393 84.2 165
Gumbel-Fitting GEV-Fitting

n =200 99 %- quantile  99.9 %- quantile | 99 %- quantile 99.9 %- quantile

Estimator Bias RMSE Bias RMSE | Bias RMSE Bias RMSE

ML -13.6 143 -572 575 344 375 119 133

L-Moments -0489 593 -373 383 |419 434 157 164

TL(1,1)-Moments
TL(0,1)-Moments
MD

-16.2 170 -60.3 60.7
-23.0 233 -708 711
-23.6 241  -715 718

31.8 38.1 120 151
234 303 81.0 109
169 28.1 61.0 105

8574

Jaded uoissnosiq

Jladed uoissnosiq | Jadeq uoissnosiq | Jaded uoissnasiq

HESSD
12, 8553-8576, 2015

Robustness of
estimators for flood
statistics

S. Fischer et al.

' III III


http://www.hydrol-earth-syst-sci-discuss.net
http://www.hydrol-earth-syst-sci-discuss.net/12/8553/2015/hessd-12-8553-2015-print.pdf
http://www.hydrol-earth-syst-sci-discuss.net/12/8553/2015/hessd-12-8553-2015-discussion.html
http://creativecommons.org/licenses/by/3.0/
Administrator
Evidenziato

Administrator
Evidenziato

Administrator
Evidenziato

Administrator
Evidenziato

Administrator
Evidenziato

Administrator
Evidenziato

Administrator
Evidenziato

Administrator
Evidenziato

Administrator
Evidenziato

Administrator
Evidenziato

Administrator
Evidenziato

Administrator
Evidenziato

Administrator
Evidenziato

Administrator
Evidenziato

Administrator
Evidenziato

Administrator
Evidenziato

Administrator
Evidenziato

Administrator
Evidenziato

Administrator
Evidenziato

Administrator
Evidenziato

Administrator
Evidenziato

Administrator
Evidenziato

Administrator
Evidenziato

Administrator
Evidenziato

Administrator
Evidenziato

Administrator
Evidenziato

Administrator
Evidenziato

Administrator
Evidenziato

Administrator
Evidenziato

Administrator
Evidenziato

Administrator
Evidenziato

Administrator
Evidenziato


	hessd-12-8553-2015_annotated 17
	hessd-12-8553-2015_annotated 18
	hessd-12-8553-2015_annotated 19
	hessd-12-8553-2015_annotated 20
	hessd-12-8553-2015_annotated 21
	hessd-12-8553-2015_annotated 22



