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P= (p p> - p)
H(X)= -2, plogp= H(P)
i= 1 (_ a, a)
S (x),
” (principle of maximum entropy, POME).
1957 , Jayn
aynes " max H= — mavjf(x)lnf(x)dx (1)
( ) s. L. Jaf(x)dx: 1 (2)
Laplace “
! [ era= (3)
( )
fxzf(X)M= ¢ (4)
Silviu , ) _ )
(2,
(3) (4
3
S (x)
Avdz As,
5 J= - f(x)In f(x)+ Af(x)+ Aoxf(x)+
Aax’f (x) (5)
—Inf(x) = 1+ A+ Ax+ Asx'= 0 (6)
( N ) ’ 5
[6] POME f(x): exp(7\1— 1+ 7\2x+ ;\SX ) (7)
. Sonuga POME (7
, A
o ) feo. (21
POM E [8] (7) (2)~ (4)7
' Xo= A1 - 1,
POM E
[9- 201 , POM E o= — lr{Jﬂ exp(Aex + )\3x2)d)€| (8)
J X expAzx + )\3x2)dx\f exp(Aax + >\3x2)dx= _
(9)
’ ’ Jaxzexp()\zx+ 7\3x2)dx\Jg expAax + A’ )dx = €

—a —a

(10)
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23
s
[1].
Jﬂ x exp(Aax + Asx’ )dx\f exp(A2x +
a ~a
(11) R 1972 ,
)
[Jﬂ x’explax + Asx?) dx\ ‘ 6 175 km’,
1 7.90< 10 m’. 1994 ,
Jl exp(Rax + Kaxz)dq e (12) ’
,
R= Ri+ R} ! -
€= 9. 493, (3) (4,
a ,
’ a
2
&1 B AE 235 Sk PR AR TR 4
Tab. 1 Runoff simulation results of 23 history flood of Shenwo reservoir
/mm /mm /mm /mm
19600731 359. 8 322.1 309.5 - 12.6
19610715 54.3 34.8 30.8 - 4.1
19620806 120. 1 67.9 74.3 6.3
19640806 120. 4 106. 7 100. 3 - 6.4
19650801 133. 2 56.6 67.9 11.3
19660728 45.9 28.6 31.2 2.6
19670801 382 30.1 33.8 3.7
19670810 39. 2 22.2 26.1 3.9
19690726 133. 8 74.0 73.8 - 0.2
19700801 63. 6 55.3 50.6 - 4.7
19710731 171. 3 151.9 134.3 - 17.6
19730715 117. 8 96. 1 76.9 - 19.2
19740810 98. 2 65.5 70.3 4.8
19750728 204. 7 156. 5 168. 2 11.8
19770802 76. 8 58.1 63.1 5.0
19790725 27.0 12.0 13. 4 1.4
19810720 11L 1 68.9 77.0 8.1
19840813 336 22.2 19.6 - 2.6
19850717 156. 7 97.0 116.4 19.3
19850801 127. 4 108. 0 94.6 - 13.3
19850813 71. 4 45.3 45.3 0
19850818 128 2 108. 5 112.8 4.3
19860729 146. 3 123.1 117.2 - 5.9
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Tab. 2 Calculation results betw een different error up range value in Shenw o reservoir
a/mm Ao Ay A3 f(x) R Ry R
30 — 31814 — 0.0019 — 0.0054 ¢ 318 4 0.0019x- 0005 4" 33X 107 - L2X 10-¢ LIX 108
40 - 3.1740 - 00019 — 0.0055 ¢ 317 0-0.0019x- 0005 %> - 2K 10° 4.3< 108 4.4< 10 12
50~ 300 - 3.1650 — 0.0019 - 0.0056 ¢ 316 0-0.0019x- 0005 6> 36 107 - L5 107 1.3 1008
3 4
, (1
Kolmogorov-Smirnov ( K-S ) 221 ,
1 ) )
> >
>
>
3 , ,
4 2 ,
(7). a ;
k3 B AUET AR L RHR
Tab. 3 Comparison betw een different distribution in Shenwo reservoir
/mm /mm
Mo
a= 30mm a= 40 mm a= 50~ 300 mm 30 mm a= 40 mm a= 50~ 300 mm
0. 01 35.1 29.6 35.0 34.9 35.5 29.7 35.3 35.3
0. 02 33. 4 29.4 33. 4 33.3 33.8 29. 4 33.7 33. 6
0. 05 311 28.7 3L 1 30.9 31.4 288 315 31.3
0.1 29. 2 27.17 29.2 29.0 29.5 27.7 29.5 29. 3
0 2 27.2 26.4 27.3 27. 1 27.5 26. 5 27.6 27.3
0.5 243 24.1 24. 4 24.2 24.6 24.3 247 245
1 21.9 21.9 22.0 21. 8 22.3 22.2 22.3 222
2 19. 3 19.4 19. 4 19. 2 19.7 19. 8 19. 8 19. 6
5 15. 5 15.6 15.5 15 4 15.8 15. 9 15. 8 15. 7
10 12.0 12.1 12.0 1. 9 12.3 125 12. 4 12.3
20 7.8 7.9 7.8 7.8 82 82 82 8.1
50 - 0173 - 0.173 - 0173 - 0173 0.173 0. 173 0. 173 0. 173
K4 BAKESDFERZERA R LR
Tab. 4 Calculation results of different forecast error up range value in other reservoir
a/mm Ao A As
15 - 31007 0.014 5 0.004 7
20 - 2907 0.014 5 - 0.008 2 _=- 08I5
30~ 300 - 29391 0.014 6 - 0.008 9 €= 7.526
10 - 24237 0.046 7 0.024 2
15 - 23630 0.047 0 - 0.028 9 _=- 0 88
20~ 300 - 23598 0.047 0 - 0.029 1 €= 4.224
15 - 28454 0. 1658 - 0.0203
20 - 28173 01722 - 0.0220 _ =393
30~ 300 - 28158 01727 - 0.022 1 €= 6.162
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2-parameter generalized Pareto distribution by

Maximum entropy method used in error distribution of flood forecast

ZHOU Huieheng*, LI Ligin, WANG Ben<de

(' School of Civil and Hydraul . Eng. , Dalian Univ. of Technol. , Dalian 116024, China )

Abstract Based on the characteristics of error distribution of flood forecast presented in the limited
area, the error distribution of flood volume forecast is established using the principles of maximum
entropy, and the maximum entropy model of error distribution of flood volume forecast is put
forward. The corresponding solving method is also given in details. The computation results show
that the runoff forecast error is always inclined to a constant value with the rainfall volume increasing.
And the constant values of several different basins are obtained using this method. After that, the
comparison analysis between the obtained model and the normal distribution is done in details. The
results show that the probability distribution of error obtained by the method of maximum entropy can
describe the characteristics of error distribution of flood volume forecast. The method can be used to
determine the different maximum likelihood probability distribution of error according to the different
realtime precipitation. At the same time, it can also be used to provide the basic reference for risk

analysis on different levels of flood forecast.

Key words maximum entropy method; flood forecast; error distribution



