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Parameters Estimation of Wakeby Distribution With PWM and Application

of This Dis. to the Floods of Karkheh Watershed.

This paper investigates the capability of Wakeby distribution. That in the recent decade has been
considered by the world hydrologists, for flood frequency analysis in Karkheh watershed, Also parameters
estimation of this distribution with Probable Weighted Moments (PWM), Presented, The results of
comparing Wakeby distribution. with Normal, Gumble Pearson, Gamma and their logaritmic distribution
show this distribution analysis flood frequency very logical with a good physical support and among 21
stations in Karkheh watershed, in 11 stations, Wakeby. dis. has had. The best results and the least residual

sum of squares.

1- Wakeby Distribution 2- Probability Weighied Moments.
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749.0 16443 23222 1511.2 1450.2 939.1 2518. 4 797.1 2480.¢ 618.5
1194. 7 2194.5 369.3 1084.5 2820.9 980.0 2220.0 2095.0 1655.0 4224.0
946.0 1810. 0 645.0 3200.0 3176.0 2267.0 1727.5 2383.0 1676.0 2665.0

Ranked Data:

369.3 6185 6450 7490 T97.1 9391 946.0 980.0 1084.5 1194.7
1450.2 1511.2 1644.3 16550 1676.0 1727.5 1810.0 2095.0 21945 2220.0
2267.0 2322.2 2383.0 2480.9 2518.4 2665. 0 2820.9 3176.0 3200.0 4224.0

Estimared of probabilty weighted monents:

Biassed:
j=k=0 j=k=1 j=k=2 j=k=3 j=k=4
M1j0 1812. 1430 1165. 7730 873. 1295 703. 6191 592. 5031
m10k 1812. 1430 646. 3702 353. 7267 230. 5936 163. 8546
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Rank F(i) X(HF() X@OF)'2 | XOFG)'3 | XOF@) 4 | X)FG)5
i (i-0. 35)30
1 022 369. 30 8. 0015 1734 0038 0001
2 055 618.50 | 34.0175 | 1.8710 1029 0057
3 088 645.00 | 56.9750 | 5.0328 4446 0393
4 122 749.00 911283 | 11.0873 1.3490 1641
5 155 797.10 123.5505 | 19.1503 2.9683 4601
6 188 939.10 | 176.8638 | 33.3094 6. 2733 1. 1815
7 222 946.00 | 209. 6967 | 46. 4828 10. 3037 | 2. 2840
8 255 980. 00 | 249. 9000 | 63.7245 16,2497 | 4, 1437
9 288 1084, 50 | 312.6975 | 90. 1611 25.9965 | 7. 4956
10 322 1194. 70 | 384.2951 | 123.6149 | 39.7628 | 12. 7904
1 355 1450. 20 | S14.8210 | 182. 7614 | 64.8803 | 23.0325
12 388 1511. 20 | 586.8493 | 227.8931 | B8, 4985 | 34.3669
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i (i-0. 35)/30
13 422 1644. 30 | 693.3466 | 292. 3611 | 123.2790 | 51. 9826
14 455 1655. 00 | 753.0250 | 342. 6264 | 155.8950 | 70.9322
15 488 1676. 00 | B18.4467 | 399. 6748 | 195.1745 | 95.3102
16 522 1727.50 | 901 1791 | 470. 1151 | 245.2434 | 127. 9353
17 555 1810. 00 | 1004, 5500 | 557.5253 | 309.4265 | 171. 7317
18 588 2095. 00 | 1232. 5580 | 725. 1551 | 426.6329 | 251. 0023
19 622 2194. 50 | 1364. 2480 | 848. 1072 | 527.2400 | 327.7675
20 655 2220.00 | 1454. 1000 | 952. 4354 | 623.8452 | 408. 6186
21 688 2267.00 | 1560. 4520 | 1074. 1110 | 739.3463 | 508. 9167
2 722 2322, 20 | 1675. 8540 | 1209. 4080 | 872, 7897 | 629. 8633
23 755 2383. 00 | 1799. 1650 | 1358. 3700 | 1025.5690 | 774. 3046
24 788 2480. 90 | 1955. 7760 | 1541. 8040 | 1215. 4550 | 958. 1839
25 822 2518. 40 | 2069. 2850 | 1700. 2630 | 1397. 0490 | 1147. 9090
26 855 2665. 00 | 2278. 5750 | 1948. 1820 | 1665. 6950 | 1424, 1700
27 0888 2820. 90 | 2505. 8990 | 2226. 0740 | 1977. 4960 | 1756. 6750
28 922 3176. 00 | 2927. 2130 | 2697. 9150 | 2486. 5780 | 2291. 7960
29 955 3200. 00 | 3056. 0000 | 2918. 4800 | 2787. 1480 | 2661. 7270
30 988 4224. 00 | 4174. 7200 | 4126. 0150 | 4077. 8780 | 4030. 3030
Sum 54364, 20 | 34973. 1900|26193. 8800 | 21108. 5700| 17775. 0900
Mean 1812. 14 | 1165.7730 | 873. 1295 | 703.6191 | 592. 5031
Sumy/s50 =MIOD | =MI110 | =MI20 | =MI30 | =Mid0
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(i) Sign of Parameter Valid distribution?
a b ¢ d Yes Maybe No
+ + + + X
- + + + 1
+ + - + X
- + - + X
+ + + - 2
- + + - X
+ + - - X
) + - . 3
+ - + + 4
- - + +
+ - - + X
- - - + 5
+ - + - X
. - + - 1
+ - F, B X
- - - - X
1: Valid if (ab + cd) > 0.
2: Validif (ab + cd) > Oand a > cand b < |d].
3 Validif (ab + cd) > 0anda > cand b = |d].
4 Valid if (ab + ¢d) > 0 and cither [b| < |d| orc > a When |b] = |d].
5: Valid if (ab + cd) > 0 and either |b| > |d| orc > a When [b] = {d|.
In addition to the above it is necessary for the mean to exist i ¢. b>-1 and d<1, {Eqn. Ad. 43)
(if) Condition Hosking’s notation Greenwood et al’'s. notation
1 B+d>0 ar B=y=6=10 b+d > ( or b=cd=d=0
2 ifa = 0then =0 if ab = 0 then b=0
3 ify = 0then d=10 if cd = 0 then d=0
4 y=0 ed 20
3 a+yz0 ab+cd = 0
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St () 2 5 10 25 50 100 200 500 1000

GOOSHEH 3344 | 5934 7610 9453 | 10606 | 11585 | 124.16 | 133.25 | 13893 | =
POL HAIIABD| 61.44 | 94.23 | 110.08 | 123.60 | 130.14 | 134.60 | 137.65 | 140.25 | 141.50 | *
FIROOZ ABAL] 1886 | 33.65 | 46.52 66.11 83.15 | 10237 | 124.06 | 157.07 | 185.79
ARAN 46.95 | 87.81 | 121.98 | 17235 | 214.83 | 261.47 | 31269 | 383.21 | 451.87
BISTOON 112.80 | 165.24 | 200.33 | 244.69 | 277.52 | 31021 | 343.15 | 386.70 | 42016 | =
POL E CHEHR| 260.78 | 404.68| 501.49 | 615.78 | 69294 | 762.92 | 826.39 | 901.32 | 951.9% | *
HOJAT ABAD| 6853 [ 97.04 | 130.10 | 198.54 | 278.87 | 396.63 | 569.24 | 926.55 [ 1345.99
DOAB MERK | 5804 | 127.69| 17497 | 230.14 | 266.92 | 299.92 | 329.53 | 364.06 | 387.08 | =
KHERS ABAD| 50.08 | 87.92 | 10890 | 130.57 | 143.59 | 154.34 | 163.22 | 17265 | 17837 | «
GHARA BAGH| 127.87 | 239.72| 366.58 | 619.96 | 907.33 | 1316.01 | 1897.20 | 3057.99 | 437451 | =
POL E ZAL 208.141 403.86 | 462.68 | 545.92 | 63638 | 770.03 | 970.68 | 1400.02 | 1920.80
SEYMAREH | 462.181 947.28| 1371.76 | 2021.22 | 2589.29 | 3233.31 | 3963.43 | 5080.54 | 6057.63
CHAM JAB 557471 765.59| 92541 | 114543 | 1318.80 | 1498.37 | 1684.38 | 1940.53 | 2142.37
TANG SAZBON 55138} 888.38 [ 1138.09 | 1461.42 | 1701.00 | 1936.35 | 2167.54 | 2466.90 | 2688.72
PAY E POL | 1755.02} 2559.25( 2898.42 | 3316.20 | 3732.23 | 4328.78 | 5212.38 | 7086.31 | 9344.43
AFARINH CH| 88.37 | 224.83( 341.02 | 504.46 | 633.69 | 767.12 | 904.59 | 1092.52 | 1239.45
AFARINH KA 407.65| 638.10| 801.31 | 102609 | 1211.27 | 1414.01 | 163738 | 1969.06 | 225113 | »
CHAM ANGIR | ®wsdtt| skdshohobak| sockhak | dokakdok | hobokabrd | dokdbakd | mobokmobor | dkbkhs | kddhkk
KAKA RAZA | 111.56| 195.22| 267.11 | 375.16 | 468.00 | 571.66 | 687.40 | 861.33 { 101079 | *
POL E KASH. | 272.32| 508.81 | 692.44 | 941,60 | 1135.06 | 1332.92 | 1535.27 | 1809.84 | 2023.03 | *
POL E DOKH.| 519.34 | 1065.57 1388.41 | 1711.17 | 1894.70 | 2038.42 | 2150.96 | 2263.18 | 2326.97 | »
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1- Consofidated Frequency Analysis Package, User manual for Version - 1, Water Resources Branch,

Eavironment, Canada, 1985.

2- Cunnane. C: Statistical Distribution for Flood Frequency Analysis, WMQ - No, 718, 1989,

15- Wakeby. for
Wakeby. for 0,5 S ol jalies uuitige =15

17- Consolidated Frequency Analysis - canada.



