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Grey Prediction of Flood Disaster in Hunan Based on Markov

Chain Correction
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(School of Mathematics and Physics, University of South China,Hengyang , Hunan ,421001 , China)

Abstract ; Based on the data analysis of the disaster rate and hazard rate in Hunan Province in
1985~ 2015, this paper researches the disaster prediction and the development trend of flood
disaster in Hunan Province in the next 15 years.Using statistical data to establish the grey catas-
trophe model GM(1,1) ,the flood disaster has periodic fluctuations and disaster rate and hazard
rate have obvious synchronization conclusion.Through the grey residual model of Markov process

correction ,with higher accuracy,it can provide reference for long-term forecasting.
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Table 1 Inspection criteria for posterior

variance examination
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Table 2 Flood disaster data in Hunan province in 1985~ 2015

ZI MR LI TR WAV . 2R L
T o o oy ERF O RE GHGE LR
1985 31.00 17.00 516.14 0.060 1 0.032 9 -0.849 7 -0.818 6
1986 36.00 20.00 521.04 0.069 1 0.038 4 -0.801 1 -0.770 8
1987 56.00 20.00 515.10 0.108 7 0.038 8 -0.587 6 -0.767 0
1988 82.00 36.93 519.63 0.157 8 0.071 1 -0.323 2 -0.484 5
1989 47.20 17.67 533.05 0.088 5 0.033 1 -0.696 3 -0.816 7
1990 70.47 23.63 536.56 0.1313 0.044 0 —-0.465 8 -0.7213
1991 63.00 30.80 536.52 0.117 4 0.057 4 -0.540 7 -0.604 2
1992 71.47 17.53 524.36 0.136 3 0.033 4 -0.4390 -0.814 2
1993 122.73 81.00 505.05 0.243 0 0.160 4 0.1359 0.297 8
1994 134.60 84.40 507.74 0.265 1 0.166 2 0.254 9 0.349 0
1995 111.96 74.82 511.56 0.218 9 0.146 3 0.005 8 0.174 1
1996 123.67 77.26 513.39 0.240 9 0.150 5 0.124 5 0.211 2
1997 75.16 46.21 515.53 0.145 8 0.089 6 -0.387 9 -0.321 9
1998 213.40 146.83 507.48 0.420 5 0.289 3 1.092 2 1.427 4
1999 137.48 86.84 513.52 0.267 7 0.169 1 0.269 0 0.374 3
2000 29.28 12.81 502.99 0.058 2 0.025 5 -0.859 7 -0.884 0
2001 42.68 20.70 480.28 0.088 9 0.043 1 -0.694 6 -0.729 5
2002 171.19 95.23 465.26 0.367 9 0.204 7 0.809 0 0.685 9
2003 91.15 53.06 452.98 0.201 2 0.117 1 -0.089 2 -0.081 0
2004 132.56 85.84 508.22 0.260 8 0.168 9 0.2319 0.372 5
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2005 59.41 38.02 521.52 0.113 9 0.072 9 -0.559 6 -0.468 5
2006 93.90 62.10 529.58 0.177 3 0.117 3 -0.218 1 -0.079 9
2007 117.33 81.44 529.59 0.221 5 0.153 8 0.020 3 0.240 0
2008 543.50 315.21 494 .94 1.098 1 0.636 9 4.742 8 4.471 8
2009 107.98 62.09 47991 0.225 0 0.129 4 0.038 9 0.026 3
2010 201.13 123.67 480.91 0.418 2 0.257 2 1.079 9 1.145 6
2011 68.95 35.67 487.96 0.141 3 0.073 1 -0.412 1 -0.466 7
2012 106.43 60.65 490.80 0.216 9 0.123 6 -0.005 0 -0.024 6
2013 63.42 34.12 493.70 0.128 5 0.069 1 -0.481 3 -0.501 7
2014 104.11 59.86 497.51 0.209 3 0.120 3 -0.0459 -0.053 1
2015 75.74 41.73 494 .47 0.153 2 0.084 4 -0.348 1 -0.367 8
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Fig.1 The disaster of rate anomaly index
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Fig.2 The hazard of rate anomaly index
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Fig.3 The disaster rate and hazard

rate of anomaly index
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Table 3 The forecast of flood disaster in Hunan

province in the next 15 years

b ﬁﬁ” R W R % MR %

2018 34 339488 0.0512 0.150 6
£50 2021 37 37.3884 -0.3884 -1.049 8
2025 41 41.176 5 -0.176 5 -0.430 6
2029 45 453485 -0.3485 -0.774 4
£>08 2016 32 31.5275 04725 0.150 6
2028 44 443796 -0.3798 -1.049 8
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Table 4 Grey prediction model analysis

e IR(E e pR%E R

1 9

2 10 10.662 8 -0.662 8 2
3 11 11.743 1 -0.743 1 2
4 12 12.932 9 -0.932 9 2
5 14 14.243 3 -0.243 3 2
6 15 15.686 4 —-0.686 4 2
7 18 17.275 7 0.724 3 1
8 20 19.026 0 0.974 0 1
9 23 20.953 7 2.046 3 1
10 24 23.076 7 0.923 3 1
11 25 25.414 8 -0.414 8 2
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Table 5 Revised prediction results
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’ I {E T E B IE 5 45 2R ES XTR2E/ % XTR2E/ %
12 26 27.989 7 0.030 8 - 27.959 0 -7.6529 -7.5345
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