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Application of the weighted Markov chain model in the inflow prediction of the Miyun Reservoir
HE Juan, WANG Xiac song, WANG Car yun
(Department of Hydraulics, Chinalnstitute of Water Resources and H ydrop ower Research, Beijing 100038, China)

Abstract: A ccording to the actual inflow data of the Miyun Reservoir from 1960 to 2011, river runoff was selected as the random
variable, and the related concept of the weighted Markov chain model and the steps for the inflow prediction in the incoming one
year were introduced. The classificat ion method of average standard was used to divide the inflow sequence into four conditions,
induding drought, lean drought, lean wet, and wet. The autocorrelation was regarded as weight coefficient to predict inflow be
tween 2010 and 2011, which were compared with the measured data. T he results showed that the weighted Markov chain model
can predict inflow of the Miyun Reservoir with high precision. Therefore, the model was used to predict inflow between 2012
and 2013. Finally, the ergodicity and stationary distribution of Markov chain were analyzed, and the return periods of observed
sequence under the wet and dry conditions were calculated, which suggested that the occurrence probability of lean drought is
the largest. The inflow of the Miyun Reservoir was predicted to be lean drought in the future.
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Tab.1 Classification standard
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status from 1960 to 2011

Py NFEER/ (m3 e s71) RE || 40 ANPEWE/ (m3 « 1) RE || B0 ANFERE/ (m3 + 1) ORE || B0 ANFERE/ (md -« s RE
1960 12.509 4 || 1973 24.192 4 || 1986 8.929 2 || 1999 2.401 1
191 8.754 2 || 1974 23.443 4 || 1987 9. 682 3 || 2000 1.735 1
1962 10. 588 3 1975 8.727 2 || 1988 7.296 2 || 2001 5.346 1
1963 10. 269 3 1976 11.975 3 || 1989 5.142 1 || 2002 1.976 1
1964 20. 440 4 || 1977 13. 887 4 || 1990 11. 063 3 || 2003 2.875 1
1965 10.273 3 1978 14. 099 4 || 1991 12. 266 4 || 2004 4.697 1
1966 8. 740 2 || 1979 15.992 4 || 1992 8.159 2 || 2005 5.133 1
1967 13. 886 4 || 1980 6.038 1 1993 5.280 1 || 2006 4.329 1
1968 8.176 2 || 1981 5.551 1 1994 17.751 4 || 2007 2.408 1
1969 19. 673 4 || 1982 13.811 4 || 1995 7.326 2 || 2008 5.033 1
1970 10.717 3 1983 5.161 1 1996 13. 047 4 || 2009 2.105 1
1971 7.026 2 || 1984 3.231 1 1997 6. 490 1
1972 7.191 2 || 1985 6.822 2 || 1998 11.315 3
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Tab.3 Classification standard of runoff
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Tab.4 The marginal probability
R 1 2 3 4
P 0. 367 0.224 0. 163 0. 245
5 'ZI‘Z[/ﬂln(Pi_j/P_/ﬂ
i=1j=

Tab.5 Caleulation of_i] _i/y» (P, /P)]
i)t

WA Foln B o B2 roim B pam B A
P P, P P4

1 7. 838 1. 339 0. 655 1.466  11.299
2 1. 407 0. 422 1. 539 1. 581 4. 949
3 1. 078 1. 539 0. 267 1.278 4. 163
4 1. 395 2. 692 0.119 0.178 4.384

Al 11717 5.992 2. 581 4.504  24.794
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Tab.6 The weights of Markov chain of various steps and various

autocorrelation coefficients

k 1 2 3 4
Tk 0. 337 0. 204 0. 274 0. 418
W 0.273 0. 165 0.222 0. 339
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Tab.7 Inflow status prediction in 2010
Wi kg T R — & — il
2009 1 1 0.273 0.706 0.059 0.118 Q118 P(V
2008 1 2 0.165 0.688 0.188 0.000 0125 p(2
2007 1 3 0.222 0.733 0.133 0.067 0067 P(3
2006 1 4 0.339 0.786 0.143 0.071 Q000 P¥
P; BRI 0.736 0.125 0.071 Q068

% 7 W, Max(P,, i€ E) = 0.736, JF W N [1) i= 1, &b
FIXA[0,6.538], B 2010 4F N JZE ik 254 K SR 25
2010 fERSEIFERHE 3 19614 m3€[ 0,6 538], skl 4R
AW . [FIFE, ] 1960 25— 2010 £E (%R HE 2011 £
FKEENGUIRASAE FIX ][0, 6 538], Sl {E 4 4 123 14 m?,
TR &5 R G B G TNt 2012 4FEFD 2013 4F 1) AN
TEDHN S 10212 m*.4 38012 m®, kb FHEKEIRTS .
2.6 LRI KA A oA

HAT I P TR ] BE, M EERS 1025 Hn 2 05K I,
MRGETAT AR § H B R ) I 280 T 46 F
T(j) o LSBT A R 3 T R (AN ] 2R TR IR R
), DRI, JHG A 0 M — (R P R 20 A B B I R BR 20 A o 1
WBE BRI A N (T, JE E), T Fasy Aii BBy A 55 oIk &
R EE I T A U R
LW= 1= E;‘ TP (12)

JEE !
FIH % K 1960 4F - 2009 4 7Rk, BLARMK PR
MK R 4 105 [IRRHE 23 o o S A5 0 3K 8 .
8 N
Tab. 8 Stationary distribution,limiting distribution, and

return periods of various states

K& ) 1 2 3 4
I 0. 5022 0. 1959 0. 1210 0. 1808
Ti=u 1. 991 5.105 8. 264 5.531
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