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Abstract: This paper tries to take the Fuzzy C-Means method (FCM) to classify runoff state of Markov chain
model. Then aiming at the runoff characteristics of dependent random variables and taking order of autocor-
relation coefficients as the weights, Markov chain model is used to predict the following year runoff state.
The runoff state from 2001-2004 are predict based on the 54 years annual runoff data from 1950-2004 at Ji-
mai gauging station located in Dari country, Qinghai Province, the results are consistent with the actual situa-
tion. That means the application of Markov chain model with FCM to determine runoff state of Jimai gauging

station is feasible and effective.
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Table 1. Annual runoff seriesand state (10° m®)
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Table 2. Clustering center
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Figure 1. Fuzzy C-Means analysis scatter plot
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Table 3. Annual runoff classification
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Table 4. Each ordersauto correlation coefficient and the weigh of
each step
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Wy 0.761 0.002 —0.032 0.032 0.141

Copyright © 2012 Hanspub



F1E - Foel

WLBFe, S5 HETIIRC 2K n] AR A AR U 7T

Table 5. Results of 2001 annual runoff prediction
& 5. 2001 FRFRETANL R %=

L GEs K& HK E RE1 ) RE 3 K& 4
2000 2 1 0.761 0.353 0.235 0.353 0.059
1999 3 2 0.002 0.444 0.333 0.111 0.111
1998 2 3 0.064 0.438 0.188 0.313 0.063
1997 1 4 0.032 0.316 0.474 0.158 0.053
1996 1 5 0.141 0.278 0.444 0.222 0.056
P INBLRAN 0.347 0.270 0.326 0.058
Table 6. Results of 2002 annual runoff prediction
# 6. 2002 FRFRSTANL R %=
IR W& HK BE | KA 2 R 3 R 4
2001 1 1 0.757 0.550 0.400 0.000 0.050
2000 2 2 0.026 0.353 0.353 0.235 0.059
1999 3 3 0.059 0.444 0.333 0.111 0.111
1998 2 4 0.080 0.375 0.313 0.188 0.125
1997 1 5 0.078 0.316 0.421 0.211 0.053
P AR AN 0.506 0.389 0.044 0.060
Table 7. Results of 2003 annual runoff prediction
] 7. 2003 ERFRETMERE
HIGHAE K& HK BE KA1 KA 2 RA 3 K& 4
2002 1 1 0.797 0.571 0.381 0.000 0.048
2001 1 2 0.013 0.400 0.300 0.250 0.050
2000 2 3 0.087 0.471 0.176 0.294 0.059
1999 3 4 0.083 0.333 0.333 0.333 0.000
1998 2 5 0.020 0.438 0.313 0.188 0.063
P INABLKR AN 0.538 0.357 0.060 0.045
Table 8. Results of 2004 annual runoff prediction
& 8. 2004 FRFRSTRMLR
WIGHAE K& HK BE KA1 KA 2 KA 3 K& 4
2003 1 1 0.817 0.591 0.364 0.000 0.045
2002 1 2 0.009 0.429 0.286 0.238 0.048
2001 1 3 0.083 0.350 0.400 0.200 0.050
2000 2 4 0.072 0.471 0.235 0.176 0.118
1999 3 5 0.019 0.333 0.222 0.333 0.111
P INALKR AN 0.556 0.354 0.038 0.052
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