Table 1. Descriptive Statistics, Percentiles and Best-fitting Distributions for all Stations
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Table 2. Exceedance probabilities for the observed highest precipitations and estimated future extremes of the Station 18-003 for each month of year.
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* X1: Highest observation; X(P=0.98): The probabilistic estimate determined by using the Inverse Cumulative Distribution Function for P = 0.97826; X2: Forecasted extreme precipitation

Table 3. Statistical performance measures for the forecasts of the removed highest observations for each station.
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Station 01-004 01-005 01-008 02-004 02-009 02-011 02-012 03-009 03-013 03-027 04-003 04-008 05-001 05-004 05-007 05-008 05-012 05-016 06-005 07-013 07-014 07-016

Elevation (m) 90 395 395 35 40 10 180 20 770 240 320 500 930 1020 100 340 715 670 380 885 630 825

Sample Size 492 492 480 456 492 468 456 480 528 516 492 432 518 480 540 528 528 528 528 528 504 528

Mean 42.3 54.0 46.4 69.3 77.8 47.2 82.5 46.3 55.6 52.2 69.5 78.4 39.3 38.6 45.8 46.0 37.3 49.3 70.3 94.9 77.4 36.5

Variance 1139 1627 1331 3015 4301 1541 5073 1755 2680 1420 4076 8145 1297 1337 2946 2878 1105 2398 6615 11595 8901 959

Std. Error 1.52 1.83 1.68 2.60 2.99 1.82 3.39 1.93 2.25 1.69 2.90 4.35 1.59 1.70 2.36 2.34 1.46 2.13 3.58 4.74 4.20 1.36

Skewness 1.11 1.04 1.45 1.18 1.55 1.27 1.66 1.50 1.44 0.78 1.35 1.92 1.25 1.30 1.72 1.82 1.15 1.25 1.69 1.62 2.17 1.13

Excess Kurtosis 1.06 1.01 3.56 2.07 2.76 2.21 4.02 4.14 2.91 0.28 2.06 5.13 1.76 1.96 3.44 4.25 1.11 1.33 2.68 2.82 6.16 1.85

Min 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

5% 1.2 3.0 4.6 4.2 7.0 1.7 4.6 0.0 0.3 1.2 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

10% 4.6 8.0 7.8 7.8 13.4 4.4 10.2 2.3 2.3 7.7 3.8 0.0 0.0 1.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0

25% (Q1) 17.0 24.2 18.5 26.8 30.1 17.1 31.8 13.2 15.2 22.6 17.6 8.8 10.2 10.9 2.9 5.3 10.2 9.0 10.5 11.4 8.2 11.8

50% (Median) 33.8 46.1 38.7 56.5 61.8 38.0 64.5 36.2 42.9 46.0 53.8 47.5 32.0 29.9 27.3 29.0 30.2 37.0 41.3 57.9 47.4 29.5

75% (Q3) 60.0 77.9 65.0 101.1 103.3 70.5 114.5 66.8 83.0 74.7 101.8 117.5 55.8 59.9 70.5 65.6 53.4 76.0 99.2 137.2 108.4 54.4

90% 89.6 107.6 93.3 142.0 165.6 98.0 171.1 107.8 129.6 105.0 150.4 196.7 90.6 91.5 122.7 121.8 84.6 119.7 184.3 258.1 196.6 78.8

95% 111.1 134.3 117.6 174.5 211.2 117.8 225.2 123.6 154.3 122.4 196.1 254.7 110.3 110.7 158.3 155.4 105.9 142.2 256.6 326.7 252.6 93.3

Max 170.1 205.0 264.3 365.5 351.0 242.5 476.5 315.9 320.5 184.1 342.3 630.4 208.2 214.5 333.1 362.9 159.9 254.6 405.2 602.3 616.3 204.8

WAK WAK WAK WAK WAK WAK WAK WAK BETA WAK BETA GEV WAK G.PAR GEV GEV WAK G.PAR WAK GEV WAK WAK

Station 07-022 08-002 08-006 08-008 08-010 08-013 08-014 09-014 10-007 11-002 12-003 12-011 12-012 12-014 12-042 12-047 12-049 14-005 14-007 14-017 14-018 14-019

Elevation (m) 1095 240 730 240 1300 230 1410 310 850 1085 744 250 1100 40 981 950 900 1600 830 870 10 635

Sample Size 528 492 516 528 480 516 540 528 516 492 516 504 504 504 480 480 516 468 540 576 528 528

Mean 53.0 64.6 130.6 74.0 58.6 84.9 37.3 113.7 32.1 46.9 28.9 31.7 36.3 78.1 31.5 94.1 29.1 41.0 44.1 54.2 75.0 35.5

Variance 2455 6225 25647 7419 4021 12568 1078 17627 808 1630 520 595 729 2803 835 5559 652 983 1253 1362 2607 798

Std. Error 2.17 3.56 7.11 3.75 2.92 4.99 1.42 5.83 1.26 1.84 1.01 1.09 1.21 2.38 1.34 3.46 1.13 1.48 1.54 1.55 2.24 1.24

Skewness 1.44 1.73 1.75 1.81 2.22 2.03 1.32 1.85 1.42 1.51 1.02 1.19 0.86 1.14 1.39 1.48 1.43 1.29 1.95 1.09 1.28 0.96

Excess Kurtosis 2.62 3.57 3.34 3.62 7.79 5.22 1.97 4.21 3.19 3.30 1.09 2.51 0.58 2.73 2.71 3.38 3.39 2.88 10.58 1.70 2.13 0.63

Min 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

5% 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.4 0.5 0.5 9.9 0.0 7.5 0.0 1.9 1.2 6.1 12.0 0.0

10% 2.2 0.0 0.0 0.0 1.3 0.0 2.5 0.5 1.5 4.2 2.0 3.7 4.2 16.9 1.3 15.3 1.5 6.3 4.6 12.7 20.0 2.4

25% (Q1) 15.5 1.8 9.3 9.6 12.0 2.1 12.3 15.0 9.7 17.3 11.4 12.1 15.7 37.9 8.9 41.2 8.8 17.8 17.9 27.0 36.7 12.8

50% (Median) 39.3 37.4 69.8 47.2 39.4 39.3 29.0 66.5 25.8 37.5 25.2 27.4 31.8 71.5 24.6 76.1 22.3 35.1 39.1 48.4 65.5 31.7

75% (Q3) 78.5 97.6 195.9 104.8 83.8 130.5 53.5 167.3 47.3 67.1 40.7 46.7 51.3 107.6 48.1 130.4 43.4 57.3 61.6 73.9 98.5 51.6

90% 117.7 185.0 373.6 187.7 132.6 233.9 83.7 293.8 71.0 97.8 60.7 62.9 73.6 148.2 68.8 197.3 62.4 79.7 89.1 102.1 145.9 75.1

95% 147.0 225.1 472.6 256.7 175.4 309.3 102.2 395.8 85.7 120.1 70.4 75.5 87.8 178.9 87.2 227.2 79.8 100.1 109.7 125.2 167.5 95.5

Max 291.5 463.2 893.5 468.9 476.6 725.2 187.5 879.5 194.7 247.8 124.5 150.9 137.6 399.9 184.3 474.9 177.8 224.1 351.0 238.1 305.6 139.7

G.PAR WAK J.SB WAK GEV G.PAR BETA WAK WAK WAK WAK WAK WAK WAK WAK WAK WAK WAK WAK WAK WAK WAK

Station 15-010 15-019 15-020 16-013 16-016 16-019 16-030 18-003 18-013 18-016 20-009 21-004 21-006 21-007 21-017 21-025 21-027 21-029 21-034 21-046 24-013 26-005

Elevation (m) 800 460 25 1155 1450 1150 1350 1740 1225 1670 895 1180 2040 1350 1200 1120 432 800 1258 680 2000 815

Sample Size 504 492 516 492 492 480 552 564 480 444 516 516 516 516 504 516 504 516 432 456 372 468

Mean 28.2 41.5 64.1 26.5 24.7 38.5 32.0 25.1 52.9 35.6 79.4 26.1 30.6 53.4 29.2 39.0 35.5 69.1 58.6 36.3 58.2 36.4

Variance 527 831 2251 756 627 968 791 535 3571 950 6870 697 933 2508 806 1419 1827 6419 2711 1813 1497 1549

Std. Error 1.03 1.32 2.09 1.24 1.14 1.45 1.22 0.98 2.75 1.47 3.66 1.18 1.37 2.22 1.27 1.67 1.95 3.56 2.51 2.00 2.03 1.85

Skewness 1.05 0.85 1.46 2.15 1.44 1.10 1.35 1.57 2.50 1.52 1.30 1.41 1.80 0.77 1.21 1.24 1.47 1.36 0.81 1.51 1.18 1.22

Excess Kurtosis 0.96 0.27 4.14 8.37 2.16 1.36 3.61 3.40 10.17 3.29 1.53 1.98 3.92 -0.31 1.66 1.73 2.17 1.59 0.09 3.18 2.05 1.42

Min 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.0 0.0

5% 0.5 4.0 8.1 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 8.8 0.0

10% 3.5 9.2 13.4 0.0 0.0 3.5 0.0 1.8 0.4 3.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 15.4 0.0

25% (Q1) 9.9 19.5 29.7 6.2 4.0 15.0 9.2 7.5 10.6 13.1 10.4 5.1 9.7 6.4 4.4 7.0 0.0 1.2 10.3 0.0 30.1 0.4

50% (Median) 23.1 36.5 52.7 19.7 18.5 32.5 26.5 19.7 38.8 29.4 52.8 19.3 21.5 40.8 23.7 31.0 21.5 44.4 48.3 23.0 52.3 28.0

75% (Q3) 41.6 58.9 88.6 39.7 36.7 57.6 49.2 35.1 73.3 48.6 124.4 38.4 41.6 90.3 44.8 59.0 57.5 109.6 91.0 61.9 78.4 59.7

90% 60.5 83.8 127.6 62.4 57.3 81.3 67.9 58.1 120.4 76.6 198.1 62.2 71.2 128.5 69.3 93.6 95.1 189.2 137.1 98.9 110.7 89.7

95% 75.1 97.1 153.4 75.9 76.1 97.6 88.8 71.4 173.6 94.1 246.8 80.9 98.1 148.5 84.7 108.1 126.0 238.4 162.1 121.4 132.9 112.7

Max 123.0 140.1 377.6 229.6 133.0 183.8 216.0 154.5 492.2 189.9 436.1 135.4 186.9 217.4 171.0 220.8 222.7 399.9 260.0 290.1 251.4 216.6

WAK WAK WAK WAK WAK WAK WAK WAK WAK WAK BETA WAK WAK GEV GEV GEV WAK GEV GEV GEV WAK WAK

Statistic

Percentiles

Best-fit Distribution

Percentiles

Statistic

Best-fit Distribution

Statistic

Percentiles

Best-fit Distribution


image2.emf
Best-Fitting

Distribution

Parameters X1* X(P=0.98)* P(X>X1) X2* P(X>X2)

JANUARY Log-Pearson 3

a 

= 787.13,

  

b 

= 0.03113,

  

g 

= 

-21.952 73,9 77,2 0,024 81,6 0,019

FEBRUARY Inv. Gaussian (3P)

a 

= 58.126,

  

m

 = 22.034

,

 

g 

= 

-2.7297 60,7 56,6 0,016 77,8 0,005

MARCH Wakeby

a 

= 60.775,

  

b 

= 12.484,

  

g 

= 

34.071 69,4 69,0 0,021 74,1 0,009

APRIL Johnson SB

g = 1.2948, d = 1.048, l = 146.73

109,1 100,8 0,011 129,7 0,001

MAY Fatigue Life (3P)

a 

= 0.75186,

  

b 

= 34.904,

  

g 

= 

6.174 154,5 147,8 0,018 186,9 0,007

JUNE Dagum

k =

 0.24026,

 a 

= 4.6751,

  

b 

= 55.371 107,6 91,4 0,010 123,6 0,006

JULY Gen. Extreme Value

k = 0.52467, s = 5.906, m = 2.9714

109,0 75,1 0,011 157,0 0,006

AUGUST Gen. Pareto

k = 0.34205, s = 4.6941, m = -1.004

38,6 36,1 0,019 46,0 0,013

SEPTEMBER Gen. Pareto

k = 0.0193, s = 15.922, m = -1.1575

72,5 62,1 0,012 94,2 0,003

OCTOBER Wakeby

a = 108.51, b = 7.8724, g = 21.233

82,0 78,0 0,017 88,8 0,010

NOVEMBER Wakeby

a = 53.708, b = 1.6292, g = 4.3784

63,5 58,0 0,013 72,7 0,006

DECEMBERGen. Extreme Value

k = 0.21121, s = 12.254, m = 15.182

85,1 87,1 0,023 89,3 0,020
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STATION 01-004 01-005 01-008 02-004 02-009 02-011 02-012 03-009 03-013 03-027 04-003 04-008 05-001 05-004 05-007 05-008 05-012 05-016 06-005 07-013 07-014 07-016

r 0,554 0,921 0,794 0,979 0,963 0,928 0,969 0,974 0,995 0,998 0,910 0,981 0,939 0,986 0,989 0,979 0,917 0,993 0,986 0,995 0,976 0,712

RMSE 29,592 16,897 21,283 24,045 27,685 23,139 30,992 24,823 8,137 2,111 46,306 34,123 22,520 10,831 16,629 32,527 15,751 8,384 29,973 24,677 45,737 34,808

NRMSE 0,233 0,120 0,149 0,126 0,112 0,164 0,131 0,166 0,050 0,015 0,231 0,146 0,186 0,091 0,106 0,203 0,137 0,059 0,132 0,096 0,175 0,309

E -0,434 0,824 0,365 0,894 0,872 0,795 0,910 0,856 0,988 0,994 0,769 0,959 0,819 0,958 0,970 0,888 0,737 0,982 0,935 0,980 0,940 0,396

MAE 13,389 6,935 13,090 16,963 17,728 11,805 19,750 14,334 5,631 1,644 20,982 20,105 13,182 7,888 7,751 18,672 8,667 5,541 24,135 18,132 25,050 15,526

STATION 07-022 08-002 08-006 08-008 08-010 08-013 08-014 09-014 10-007 11-002 12-003 12-011 12-012 12-014 12-042 12-047 12-049 14-005 14-007 14-017 14-018 14-019

r 0,980 0,998 0,997 0,993 0,959 0,988 0,991 0,990 0,882 0,992 0,957 0,826 0,957 0,891 0,952 0,972 0,758 0,899 0,719 0,983 0,978 0,986

RMSE 17,650 12,469 25,433 16,966 50,423 70,792 7,091 70,802 24,791 9,505 7,525 22,294 8,626 40,908 12,892 32,982 33,159 26,222 59,149 9,733 15,476 5,962

NRMSE 0,111 0,062 0,073 0,079 0,239 0,268 0,067 0,195 0,229 0,067 0,090 0,222 0,087 0,187 0,123 0,129 0,313 0,248 0,440 0,063 0,079 0,060

E 0,949 0,992 0,991 0,986 0,836 0,914 0,969 0,919 0,576 0,974 0,897 0,524 0,879 0,628 0,882 0,911 0,129 0,712 0,384 0,933 0,926 0,959

MAE 10,493 9,393 15,763 7,613 31,053 37,691 4,696 44,860 17,851 6,148 4,676 13,866 5,584 21,750 6,843 20,525 22,819 10,312 24,998 6,378 11,765 4,189

STATION 15-010 15-019 15-020 16-013 16-016 16-019 16-030 18-003 18-013 18-016 20-009 21-004 21-006 21-007 21-017 21-025 21-027 21-029 21-034 21-046 24-013 26-005

r 0,980 0,923 0,914 0,922 0,955 0,888 0,892 0,986 0,933 0,866 0,926 0,988 0,984 0,994 0,979 0,969 0,957 0,984 0,981 0,981 0,989 0,987

RMSE 6,064 10,041 34,738 29,235 9,738 21,875 25,700 5,827 73,249 24,825 58,932 7,073 11,973 10,028 10,629 17,758 27,141 28,581 20,385 19,573 7,245 15,501

NRMSE 0,072 0,091 0,183 0,293 0,113 0,190 0,240 0,068 0,360 0,237 0,256 0,092 0,116 0,073 0,126 0,153 0,226 0,141 0,142 0,168 0,052 0,136

E 0,917 0,761 0,731 0,692 0,895 0,704 0,587 0,960 0,706 0,666 0,817 0,958 0,949 0,983 0,943 0,911 0,888 0,959 0,932 0,945 0,973 0,953

MAE 3,388 5,813 17,398 17,753 5,330 13,203 17,878 4,118 47,600 13,708 27,567 3,603 6,223 5,878 6,645 10,776 14,893 13,613 11,676 10,775 4,758 9,676


