DOT :10. 140427j. crki. 32. 1309. 208. 04. 012

19 4 Vol 19, No. 4
2008 7 ADVANCES IN WATER SCIENCE Jul., 2008

-

VAN TS SR R GNP SN S

(1 . 430072 2 . 510623;
3. s 450000)
Von Mises s 1
, Gumbel Archimedean Copula s
: ; ; ; ;3 Copula
. TVI22 1 : A . 1001-6791 (2008) 04-0505-07
b b
b b [ l] o
o b
o b
o b b b
. s (2731 Copula
[6~8
b o
Gumbel Archimedean Copuld ** " , Von Mises (11
2
: m -1 .
1
11
b ’ ’
) Von Mises (
(D
Ly l Di (d)9
a= icosxi/N b= ﬁsinxi/N @
=1 =1
21 .
N H X[:D[ z 1 ( )9 0<x,~<2r.,
FL r
: 2007-07-24
(50609017); (2005DFA20520)

(4981 )y ; 5 ) B méiks faighing00 @sohu com



506

arctanb/ a a>0,b>0
2t + arctand/ a a> 060
a a0
- 7 +arctand/ a a @)
/2 a=0b>0
3t/2 a=0,5<<0
C;: Ovb:O
r= Ja*+0p’ 0<r<1 3)
(2) Von Mises
X Von Mises s
Fx) = explkeosGe 1)) 0= x << 2, 0 11 << 2, k> 0 @)
2_[[()(/{) ~ ~ ’ ~ ~ ’
p ( s r= A4, k=4 (. A H
TIo(k) 0 Bessel
12
p-1mr . ( . ) Y P-1II
f(y):f%(y— O lexp[— By — 9] a>0,3> 0, 0 y<<+ oo 3)
a. B9 P-1II N ; 10
13
Gumbel Archimedean Copula Copula , (8714,
C (u, v):exp{—[(—lnu)o+(—lnv)0]}l/0 0=1 ©)
U v ; 0=1/0— 1), T u.v Kendall ; 0=1 U v ,
Clu, vI=uv,
F(x, y) X Y )
Fo p) = CCFr () Fr()) = exp{—[ & nFx '+ Iy GV 0= 1 @
Fx(x)= Jo fr(x)dx; Fr(y) = J'Bﬁ(y)dxo fr(x)  fr(y) X Y , Fx(x)
Von Mises ., Fy(y) P-1II
F(x, y)=POx, Y<<y) x y ,
Xx>x ,7Y
_  PX>x, Y<y) FrO))—F(x y)
F(y lx>x0=Pr<y lx> x= P o T 1= FG @®
Y>y , X
_ CPX<x. Y>>y FxG)—Flx y)
2
X Y T
To(]Cs y): 1 1 (10)

PX> xorY > y) 1—F(x, y)



4 507
F(x, y). Fx(x) Fy(y), T,
_ 1 _ 1
TeCo V)= Py =% ¥ ) 1= Fr) —Fr GO+ Flx ) an
N S S S
TO= 155 T =R G (12)
To(x, y)<min(T(x), T(yND=max(T(x), TGN T.(x, y) a3)
3
17000 km’, (19512005 ) 393m”/s, N=55 ,
5 1 ~9 30 ( L=153d) ( )
s 1.
1
Table 1 Estimated parameters of different distribution functions
Von Mises P- 111
® r k a B ) Kendall 0
2 535 Q 43 1. 000 3. 916 0.001 1029 0.228 1. 29%
31
Gringorten X. Y (3 o (x1, 1 )y (xo, yz), k)
(xNa yN) ’ X ’ xjgxh ngyiv la]: L, 2, -
N (-xp y]) ’ (xis Vi ) L :
mi—0.44
H(Xl, yl) — P(X< Xis Y< yl) — N+0 12 (14)
m; (G=<xi» yi=<yi) ;s N
1 s
1 x=0( 5 1 ), P=Px(X>x)=1,
5 1 1; x=21 6. 283 ( 9 30 ) , P=Px(X> x)
=0, 9 130 0, 2
'l e S o aRag
B 16000 |
< a 12 000 |
= &
> = 8o0of
4 000
‘SESvsssssssssess
COS S ANS RFTRTR KER
Pl%
1 X 2 Y

Fig 1 Frequency cuwve of AM flood occurrence dates Fig 2 Frequency curve of AM flood magnitudes
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Annual maximum flood occurrence dates and magnitudes frequency analysis
based on bivariate joint distribution X

. L2 .1 .1 1 . 3
FANG Bin"°, GUO Sheng-lian’, XIAO Yi, LIU Pan’, WU Jian
(1. State Key Laboratory of Water Resources and Hydropower Engineering Science,  Wuhan University, Wuhan 430072 China;
2 Power Dispatching and Communication Center of China Southern Power Grids Guangzhou 510623 China;

3 Yellow River Engineering Consulting Co., Ltd. , Zhengzhou 450000 China)

Abstract: Annual maximum flood occurrence dates and magnitudes both can provide important information for the hydraulic
engineering design and the reservoir operation. The existing literatures only cnsider the distribution of flood magnitudes, but
ignors the flood occurence dates. In this paper, Von Mises distribution and Pearson Type III distribution are used to describe
the occurrence dates and magnitudes of anmual maximum flood respectively. A bivariate joint distribution with Von Mises distri-
bution and Pearson Type II1 distribution margins is developed based on the Gumbel Archimedean Copula and used to describe
the annual maximum flood series. The approaches for caleulating conditional probability, joint probability and bivariate return
period are presented. Case study shows that the bivariate joint distribution can fit both occurrence dates and magnitudes of an-

nual maximum flood series well. It can mine more flood information and provide a new way for flood frequency analysis.

Key words: annual maximum flood; bivariate joint distribution; occurrence dates; magnitudes; Copula function
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