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The relationship between the frequency and the scale of flood situation
in China from 1950 to 2010
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Abstract ; This paper analyzes the change of flood situation from 1950 to 2010 and the relationship between flood
frequencies and scales with reference to the research concept of related fields, and divides the risk area into
acceptable and unacceptable areas. Research results show that: (1) in general, disaster-affected and suffered
areas are increased, while population death and collapsed buildings are decreased in the past 60 years; (2) the
relationship between population death, disaster-affected/suffered areas, collapsed building number and
accumulative frequency shows good power-law relationship which is similar to the famous Gutenberg-Richard
relations; (3) the risk was divided into acceptable and unacceptable areas with reference to the related fields, and
draw a line between the acceptable and unacceptable annual casualties due to floods; (4) the tentative division
explores the flood hazards in China and needs to be deepened in the future.
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Table 1  Satisics of nationwide flood disaster situation in 1950 —2010

P PEEFEAL/10° hm? WAL EEEE g P AL/10° hm? E ] A b))
2K K UNEE DN /J7 18] 2K JRE UNEE DN /718
1950 6559 4710 1982 130.5 1981 8625 3973 5832 155.1
1951 4173 1476 7819 31.8 1982 8361 4463 5323 341.5
1952 2794 1547 4162 14.5 1983 12162 5747 7238 218.9
1953 7187 3285 3308 322 1984 10632 5361 3941 112.1
1954 16131 11305 42447 900.9 1985 14197 8949 3578 142
1955 5247 3067 2718 49.2 1986 9155 5601 2761 150.9
1956 14377 10905 10676 465.9 1987 8686 4104 3749 92.1
1957 8083 6032 4415 371.2 1988 11949 6128 4094 91
1958 4279 1441 3642 77.1 1989 11328 5917 3270 100. 1
1959 4813 1817 4540 42.1 1990 11804 5605 3589 96.6
1960 10155 4975 6033 74.7 1991 24596 14614 5113 497.9
1961 8910 5356 5074 146.3 1992 9423.3 4464 3012 98.95
1962 9810 6318 4350 247.7 1993 16387.3 8610.4 3499 148.91
1963 14071 10479 10441 1435.3 1994 18858.9 11489.5 5340 349.37
1964 14933 10038 4288 246.5 1995 14366.7 8000.8 3852 245.58
1965 5587 2813 1906 95.6 1996 20388. 1 11823.3 5840 547.7
1966 2508 950 1901 26.8 1997 13134.8 6514.6 2799 101. 06
1967 2599 1407 1095 10.8 1998 22291.8 13785 4150 685.03
1968 2670 1659 1159 63 1999 9605.2 5389.12 1896 160.5
1969 5443 3265 4667 164.6 2000 9045.01 5396.03 1942 112.61
1970 3129 1234 2444 25.2 2001 7137.78 4253.39 1605 63.49
1971 3989 1481 2323 30.2 2002 12384.21 7439.01 1819 146.23
1972 4083 1259 1910 22.8 2003 20365.7 12999. 8 1551 245.42
1973 6235 2577 3413 72.3 2004 7781.9 4017.1 1282 93.31
1974 6431 2737 1849 120 2005 14967. 48 8216.68 1660 153.29
1975 6817 3467 29653 754.3 2006 10521. 86 5592.42 2276 105. 82
1976 4197 1329 1817 81.9 2007 12548.92 5969.02 1230 102.97
1977 9095 4989 3163 50.6 2008 8867.82 4537.58 633 44.7
1978 2820 924 1796 28 2009 8748.16 3795.79 538 55.59
1979 6775 2870 3446 48.8 2010 17866. 69 8727.89 3222 227.1
1980 9146 5025 3705 138.3 1y 9823.49 5446.24 4570 196. 31
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Fig.2 Change of flood disaster affected/suffered areas with time in China during rece
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Fig.3 Change of death number and collapesed buildings caused by flood disaster with time in China during recent 60 years
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Fig.4 Logarithmic graph of relationship between flood Fig.5 Logarithmic graph of relationship between flood
disaster-caused death number and accumulative frequency disaster-affecled area and accumulative frequency
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Table 2 Fitting equation of relationship between flood disaster situation scale and accumulative frequency
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1 P /ARYNIE RS ES InN( >P) =4.37 -0.0003P (R*=0.9768,P <0.05)
2 SR MR IAR InN( >A) =4.69 -0.00014  (R* =0.9696,P <0.05)
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