A Study on the Index of Adaptability and Reliability of Hydrological
Probability Distribution Model
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/100 1/400 8

20 40 60 100
3-1
20 40 60 100

1/100 1/400 1/100 1/400 1/100 17400 1/100 1/400
143.9 175.7 86.9 93.5 87.8 95.3 155.4 184.0
Gumbel 141.7 168.7 92.5 102.9 94.6 106.8 158.3 188.4
155.4 199.0 89.0 97.3 90.7 100.3 166.3 205.9
GEV 155.6 199.1 90.3 98.6 91.1 100.0 169.4 212.3
88.7 103.1 83.0 90.7 137.7 169.7 173.9 222.8
Gumbel 91.6 107.2 94.0 109.1 131.3 156.6 157.2 189.3
922.1 109.3 85.7 9.7 146.9 190.6 185.8 252.7
GEV 91.4 106.8 83.2 89.3 149.0 196.5 188.5 262.7
121.2 130.9 121.6 132.5 119.5 131.1 119.1 130.5
Gumbel 140.9 163.5 141.6 165.7 135.6 158.0 133.8 155.3
126.3 138.3 123.3 133.7 121.5 133.3 121.3 133.5
GEV 120.8 127.5 121.4 129.3 120.2 129.7 120.7 131.0
124.1 140.9 122.8 134.8 120.1 132.1 118.3 129.4
Gumbel 127.9 146.5 136.5 157.8 133.9 155.4 132.6 153.5
126.3 144.9 125.7 139.2 123.7 137.5 120.6 132.5
GEV 128.9 148.6 125.6 137.2 121.6 132.3 119.2 128.8
119.4 132.2 120.3 129.9 117.9 127.0 115.9 124.5
Gumbel 132.7 154.3 140.7 163.5 136.1 157.2 133.2 153.3
120.8 134.1 122.4 131.8 119.7 128.9 118.3 127.5
GEV 120.2 131.0 119.4 125.8 118.1 124.9 115.5 121.7
71.4 76.0 104.3 117.3 113.2 132.4 107.1 124.4
Gumbel 78.4 88.0 113.4 133.0 114.9 134.9 109.5 128.4
69.5 72.8 104.9 117.5 119.3 144.6 110.5 131.2
GEV 72.4 76.9 109.6 125.5 123.2 152.8 113.1 135.9
106.5 116.5 105.4 112.6 142.7 160.7 151.8 176.9
Gumbel 116.9 133.9 119.6 136.2 159.5 189.1 157.0 185.5
112.6 127.0 109.0 118.1 151.8 175.1 160.8 194.4
GEV 112.1 124.5 105.3 110.5 147.9 166.7 160.9 193.5
93.9 101.3 87.4 95.0 104.0 114.1 113.2 128.6
Gumbel 108.9 126.0 98.5 113.5 117.5 136.7 120.6 141.1
97.2 105.9 89.4 97.9 107.7 119.6 119.7 140.6
GEV 91.1 95.1 89.0 95.9 105.6 114.6 119.2 138.1
108.6 122.1 104.0 113.3 117.9 132.8 131.8 152.6
Gumbel 117.4 136.0 117.1 135.2 127.9 149.3 137.8 161.9
112.5 128.9 106.2 116.3 122.7 141.2 137.9 164.8
GEV 111.6 126.2 105.5 114.0 122.1 139.7 138.3 165.5
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3
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SLSC X-COR P-COR
Cunnane| Hazen |Weibull|Cunnane| Hazen |Weibull|Cunnane| Hazen |Weibull
3 0.040 [ 0.041 | 0.043 | 0.983 | 0.982 | 0.984 | 0.986 | 0.986 | 0.986
20 0.042 | 0.045 | 0.043 ] 0.973 | 0.971 | 0.977 | 0.985 | 0.985 | 0.985
0.038 [ 0.038 | 0.041 | 0.982 | 0.980 | 0.984 | 0.986 | 0.986 | 0.986
GEV 0.037 [ 0.039 | 0.038 | 0.984 | 0.982 | 0.985 | 0.987 | 0.987 | 0.987
3 0.025 [ 0.026 | 0.023 | 0.993 [ 0.992 | 0.994 | 0.996 | 0.996 | 0.996
100 0.037 [ 0.039 | 0.034 | 0.983 | 0.981 | 0.986 | 0.995 | 0.995 | 0.995
0.022 | 0.023 | 0.021 | 0.991 [ 0.990 | 0.994 [ 0.997 | 0.997 | 0.997
GEV 0.028 [ 0.030 | 0.023 ] 0.992 | 0.990 | 0.994 | 0.997 | 0.997 | 0.997
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3 1.1633 1.1569 1.1868 2.9513 2.9591 3.4586 3.4333 3.4232 4.1047
2 1.2819 1.2666 1.3363 3.5864 3.7940 3.6478 4.5975 4.8057 4.8744
1.1955 1.1871 1.2257 3.5868 3.8190 3.6702 4.2852 4.5309 4.4979
GEV 1.2320 1.2204 1.2737 2.8367 2.9954 3.0899 3.4797 3.6412 3.9628
1/100
3 1.0323 1.0319 1.0338 2.7155 2.8143 2.6919 2.8033 2.9041 2.7828
100 1.0554 1.0542 1.0593 3.9468 4.1128 3.6431 4.1653 4.3358 3.8592
1.0379 1.0374 1.0398 4.0183 4.3276 3.4470 4.1722 4.4911 3.5857
GEV 1.0537 1.0524 1.0581 2.9291 3.1947 2.4912 3.1015 3.3789 2.6509
3 1.2213 1.2123 1.2538 2.9513 2.9591 3.4586 3.6044 3.5874 4.3364
2 1.4563 1.4324 1.5404 3.5864 3.7940 3.6478 5.2230 5.4347 5.6190
1.2799 1.2679 1.3231 3.5868 3.8190 3.6702 4.5858 4.8369 4.8550
GEV 1.3565 1.3387 1.4195 2.8367 2.9954 3.0899 3.8196 3.9832 4.4507
1/400
3 1.0445 1.0439 1.0466 2.7155 2.8143 2.6919 2.8364 2.9380 2.8174
100 1.0944 1.0924 1.1012 3.9468 4.1128 3.6431 4.3195 4.4930 4.0117
1.0553 1.0545 1.0581 4.0183 4.3276 3.4470 4.2434 4.5667 3.6504
GEV 1.0962 1.0937 1.1045 2.9291 3.1947 2.4912 3.2541 3.5431 2.7939
/100 100 Cunnan
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9-1 ( 20 1/100)
Cl Sy Jackknife SLSC X-COR P-COR ho Se
3 3.968 10.34 22.4 0.034 0.993 0.992 1.163 3.411
2.272 5.90 12.5 0.032 0.992 0.991 1.163 1.953
4.971 8.25 4.9 0.045 0.976 0.987 1.163 4.273
2.724 7.06 14.8 0.032 0.992 0.991 1.163 2.342
2.831 7.99 10.6 0.024 0.992 0.997 1.163 2.433
2.102 3.67 3.7 0.044 0.979 0.975 1.163 1.807
4.392 6.27 5.6 0.057 0.968 0.973 1.163 3.775
4.206 6.26 7.1 0.051 0.97 0.981 1.163 3.615
4.509 17.81 19.1 0.028 0.99 0.991 1.282 3.517
2.373 10.32 10.0 0.026 0.992 0.991 1.282 1.851
7.967 14.91 8.2 0.059 0.952 0.984 1.282 6.215
2.839 12.34 12.1 0.026 0.992 0.991 1.282 2.215
4.373 14.32 11.3 0.034 0.984 0.996 1.282 3.411
2.778 6.35 6.0 0.049 0.969 0.976 1.282 2.167
5.282 11.20 7.4 0.052 0.963 0.974 1.282 4.120
6.659 11.32 5.2 0.065 0.941 0.978 1.282 5.195
4.316 1.33 31.0 0.026 0.992 0.992 1.367 3.158
2.370 1.73 15.9 0.026 0.992 0.991 1.280 1.852
4.716 2.64 7.9 0.051 0.979 0.988 1.155 4.083
2.874 1.79 17.4 0.026 0.991 0.991 1.290 2.227
2.786 2.49 14.3 0.029 0.993 0.998 1.197 2.327
2.181 1.54 6.9 0.036 0.978 0.976 1.191 1.832
4.741 3.32 11.6 0.049 0.968 0.975 1.239 3.827
3.854 2.25 6.8 0.052 0.975 0.984 1.138 3.387
3.738 28.98 29.1 0.029 0.993 0.992 1.208 3.095
2.207 10.70 14.2 0.03 0.992 0.991 1.187 1.858
7.795 12.40 9.2 0.041 0.974 0.987 1.194 6.527
2.693 10.95 15.8 0.029 0.992 0.991 1.196 2.252
4.030 11.71 13.9 0.021 0.992 0.998 1.185 3.401
2.734 4.37 6.3 0.047 0.976 0.972 1.215 2.250
4.539 8.54 7.8 0.055 0.967 0.974 1.181 3.843
6.546 9.32 6.8 0.048 0.968 0.982 1.197 5.468
9-2 ( 100 1/100)
n= 31
Cl St Jackknife| SLSC X-COR P-COR ho Se
Cl 1/ 0.31356741| 0-3826549| 0.25638| -0.517| -0.0921| 0.40995| 0.99944
St 0.31357 1| 0.173797| 0.41884| -0.3965| -0.2355| 0.19464| 0.31084
Jackknife| 0.38265| 0.17379702 1| -0.2884| 0.01895| 0.16265| 0.43208| 0-37199
SLSC 0.25638| 0.41883867| -0.288447 1] -0.847| -0.5246| 0.25683| 0.24794
X-COR -0.517| -0.3965098| 0.0189507| -0.847 1]/ 0.44096| -0.4161| -0.5079
P-COR -0.0921| -0.2354829| 0.1626479| -0.5246| 0.44096 1]/ -0.1175| -0.0885
ho 0.40995| 0.19464405| 0.4320762| 0.25683| -0.4161| -0.1175 1| 0.38058
Se 0.99944| 0.31084423| 0.3719923| 0.24794| -0.5079| -0.0885| 0.38058 1
2
40 60 100 1/100
S; Z, Jackknife
Cl Z, (o =0.05) 9-1 100
1 2 3 4
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Z

a

9-3 ( 1/100)
1/100 GEV
Jackknife X Z4 20.043 25.324 19.478 27.461
20 Srx Z4 13.688 12.123 24.213 6.536
Clx z, 6.746 8.421 9.034 6.838
SLSC 0.040 0.038 0.042 0.037
Jackknife X Z4 8.720 11.962 11.864 11.078
20 Sx Zy 9.393 4.526 17.170 5.069
CIx Z, 5.680 10.100 9.156 5.610
SLSC 0.036 0.035 0.050 0.039
Jackknife X Zy 11.348 15.917 13.559 16.310
60 Srx Z4 10.845 4.141 15.792 4.195
CIx 74 5.608 9.627 8.583 5.851
SLSC 0.031 0.028 0.042 0.033
Jackknife X Z4 12.464 17.882 13.559 18.913
Srx Z4 8.235 2.824 13.711 3.574
100
Cix 7, 5.508 8.198 8.185 6.094
SLSC 0.025 0.022 0.037 0.028
100 (Cunnane 1/100)
20.000 0.040
18.000 0035
16.000
0.030
14.000
(@)
. 12,000 0.025
n Q
& 10.000 0.020 9
= 7
< 8000
g8 - 0.015
L)
6.000
0.010
4.000
2.000 0.005
0.000 0.000
3 GEV
‘ @ Jackknife X Zo BSTx Za BCIx Za = SLSC‘
9-1 ( 100 1/100)
9-3 9-1
3 Jackknife Cl SLSC
SLsC GEV S, CI
Jackknife
SLsC S;x Z, Cl x
Jackknife
12) 13)
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Z =X tapX, + QX + X+t X,

Z, = Ay X + AxpX, + ApXg + Ay Xy + o+ 8y Xy

Zy =X +aA,X, e +a, X, (9-1)
p- Xy Xy P:
pr " Qpp:
p 1
p
2
9-1
X-COR P-COR
8 X o)
X—X
— X-COR P-COR
o
9-4
9-4 ( 1/100)
Cl St Jackknife SLSC X-COR P-COR ho Se
3 0.3290 0.2485 0.2373 | -0.0590 0.1897 | -0.0078 0.9588 0.2283
20 -0.4137 | -0.6884 0.2815 | -0.2644 | -0.5504 [ -0.1014 | -1.1137 [ -0.2735
GEV 0.2993 1.0935 | -0.3430 0.1874 0.2459 0.1170 | -0.2421 0.3189
-0.2145 ] -0.6536 | -0.1758 0.1360 0.1148 | -0.0078 0.3970 | -0.2738
3 0.5527 0.1392 0.6648 0.3724 0.3714 0.0000 0.9361 0.5229
40 -0.4293 | -1.3270 | -0.2913 | -0.9265 | -1.1370 | -0.2408 | -1.5120 | -0.3625
GEV 0.5726 0.9545 [ -0.0523 0.0626 0.4285 0.2007 0.4447 0.5693
-0.6960 0.2333 | -0.3212 0.4916 0.3371 0.0401 0.1312 | -0.7297
3 0.6585 0.0197 0.4016 0.3362 0.4039 | -0.1686 0.9786 0.6241
60 -0.4241 | -1.2888 0.0991 [ -1.0374 | -1.0516 [ -0.3669 | -1.0226 [ -0.3783
GEV 0.5700 1.0284 | -0.2773 0.0904 0.3399 0.3074 | -0.3457 0.5978
-0.8043 0.2407 [ -0.2235 0.6109 0.3079 0.2281 0.3897 [ -0.8436
3 0.5788 | -0.1058 0.3408 0.3286 0.5371 0.0074 0.9770 0.5554
100 -0.4622 | -1.3446 0.2293 | -1.0946 | -1.0111 | -0.6049 | -0.8235 [ -0.4402
GEV 0.3509 0.9487 [ -0.3163 0.0613 0.2894 0.3327 | -0.6914 0.3828
-0.4675 0.5017 [ -0.2112 0.7457 0.2517 0.2657 0.5379 [ -0.4980
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()

(

)

A,
p = 2P %100 ( ) 9-2)
P
Ap: p
p
2
50 9-4
9-5
No. (@) D
1 5.55 69.36 69.36
20 2 1.38 17.20 86.55
3 1.08 13.45 100.00
1 5.53 69.10 69.10
40 2 1.75 21.89 91.00
3 0.72 9.00 100.00
1 4.29 53.62 53.62
60 2 2.38 29.71 83.32
3 1.33 16.68 100.00
1 4.76 59.55 59.55
100 2 2.01 25.10 84.65
3 1.23 15.35 100.00
3 2
80
5 ( )
©-1) z 3
ap]_ “ee app
c S
1
a 1
1 Z,
1 9-6
9-6 1
1
20 40 60 100
Cl 0.3787 0.3178 0.2317 0.2879 0.3040
ST 0.3703 0.3889 0.4567 0.4168 0.4082
Jackknife -0.2950 0.2703 -0.1257 -0.2070 —-0.0893
SLSC 0._.3551 0.3437 0.4342 0.4101 0.3858
X-COR 0.3973 0.3986 0.4762 0.4504 0.4306
P-COR 0.4054 0.3716 0.3840 0.4318 0.3982
ho 0.2376 0.4133 0.3369 0.2581 0.3115
Se 0.3573 0.2980 0.2138 0.2765 0.2864
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100 9-2

( 100 )

X-COR
P-COR
ST
SLsC
c
Se

ho

Jackknife

-0.3

0.5
9-2 1 ( 100 )
9-6 1
20 P-COR X-COR
Jackknife
40 hy
P-COR S; 60 X-COR S; SLsC
100 9-2 X-COR
P-COR S Jackknife
4 1
4
X-COR
ST
P-COR
SLSC
ho
Cl
Se
Jackknife
-0.2 -0.1 0 0.1 0.2 0.3 0.4 0.5
1
9-3 1 (4 )
4 1
X-COR S; P-COR SLSC
S X-COR P-COR
SLSC S;
Jackknife
1 1
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60

P-COR

Jackknife

Cl

- 30 -

9-7 2
2
20 40 60 100
ci 0.3822 0.4788 0.4963 0.4668 0.4560
ST 0.1463 -0.2288 -0.1031 -0.2607 -0.1116
Jackknife 0.6118 0.4516 0.5621 0.5931 0.5547
SLSC -0.4266 -0.3578 -0.0973 -0.1127 -0.2486
X-COR 0.0091 -0.2577 0.0220 0.1034 -0.0308
P—-COR -0.1941 -0.2376 -0.3636 -0.2327 -0.2570
ho 0.3159 -0.0564 0.2038 0.2715 0.1837
Se 0.3724 0.5102 0.4934 0.4594 0.4589
( 100 )
Jackknife
c
Se
ho
X-COR
SLSC
P-COR
ST
-0.4 0.7
9-4 100 )
2
100 Jackknife
40 Se
Cl  Jackknife
2
Jackknife
Se
cl
ho
X-COR
ST
SLSC
P-COR
-0.3 0.6
2
9-5

20

SLSC

9-5



P-COR SLSC X-COR

Cl

1 y 2 X 100
40

( 100 )

0.5
(o gt Pcor cise * X-COR

0.4 \ g Sl
0.3

id

)

*h

/_
4
®
S

0.2

(

0.1
0.0

-0.1

-0.2 ¥ Jackknife
-0.3

-0.4 -0.3 -0.2 -0.1 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7

9-6 ( 100 )

0.5

0.4 *Xe
Ceho)
0.4 *SLSC
bl SR
0.3 ¥Se

& * Jackknife /

0.3
0.2
0.2
0.1
0.1
0.0

-0.5 -0.4 -0.3 -0.2 -0.1 0.0 0.1 0.2 0.3 0.4 0.5 0.6

9-7 ( 40 )

100 Cl &
S; P-COR Jackknife
40 Cl S Jackknife X-COR
P-COR S,
9-8 4
4 Cl &
P-COR SLSC X-COR S h,
Jackknife P-COR SLSC
X-COR S; Cl &
h, SLSC P-COR X-COR S; Cl &
Jackknife
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Cl =Sex h, 1 Cl Cl  Jackknife
4
1
0.5 : |
P-COR alor_* XPR i
0.4 * ST ) ;
LG ho!) a
0.3 3/ S
N Sew)
‘
0.2
0.1
0
0.1 *
Q Jackknif
-0.2
-0.4 -0.3 -0.2 -0.1 0 01 0.2 03 0.4 05 0.6 0.7
2
9-8 4 )
20 40 60 100
100
4 9-10
9-8
1 2 3 4
0.7945 1.6043 0.5342 0.0000
20 —-3.1009 0.0545 -0.7442 0.0000
GEV 2_.5207 -0.5342 -0.9825 0.0000
-0.2143 -1.1246 1.1926 0.0000
1.7133 1.0506 0.8855 0.0000
40 -3.2558 0.7289 —-0.1449 0.0000
GEV 1.7355 0.1191 -1.1055 0.0000
-0.1930 -1.8987 0.3650 0.0000
0.8943 1.9725 0.7543 0.0000
60 -3.0671 0.0524 -0.2724 0.0000
GEV 1.4738 -0.2423 —-1.5143 0.0000
0.6990 -1.7826 1.0325 0.0000
1.1220 1.9212 0.4261 0.0000
100 -3.2585 0.0729 -0.1505 0.0000
GEV 1.3252 -0.5845 -1.4497 0.0000
0.8113 —-1.4095 1.1741 0.0000
1.1310 1.6371 0.6500 0.0000
-3.1706 0.2272 -0.3280 0.0000
GEV 1.7638 -0.3105 -1.2630 0.0000
0.2758 —-1._.5539 0.9410 0.0000
3 Cl
GEV
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1 ( 100 )

2.0

1.0 BS

0.0

-1.0

-2.0

-3.0 s

-4.0

9-9 ( 100 )

3.0

2.0 * GEV 3
1.0

0.0

-1.0

-2.0

-3.0 .

-4.0
-2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 1.5 2.0

9-10 (4 )

10

1) 3
GEV L

3 GEV
2) sLsc
X-COR
P-COR 3
GEV 3

3)

3 GEV

4)

- 33 -



Cl

* Cl =Sex h, ho hy
Cl S h,
S*
5 CI ho Hazen Weibull Cunnane 3
Cl hy
Cl 3 GEV
hy 3 GEV
Cl hy 3
6) S’
S GEV
Cl
7)
S ClI SLsC  X-COR P-COR X-COR P-COR
8)
X-COR P-COR
4 2 80
X-COR S, P-COR sSLsC Cl
1
9 2 S ClI h
2 Cl
8
Cl 3
10) 1 GEV 3
2 3
GEV
4 GEV X-COR
3 Cl
SLSC

Cl
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