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R1 1950~2010F2EHTRBRESLT

Table 1  Statistics of drought damages in China in 1950-2010

F ZR AR BRI TR LESEETPN oy Z A I B THIFR REHRIR
(€&)) (10°’hm*) (10°hm*) (10°%kg) (4F) (10°’hm*) (10°hm*) (10°%kg)
1950 2 398.00 589.00 19.00 1981 25 693.00 12 134.00 185.45
1951 7 829.00 2 299.00 36.88 1982 20 697.00 9972.00 198.45
1952 4236.00 2 565.00 20.21 1983 16 089.00 7 586.00 102.71
1953 8616.00 1 341.00 54.47 1984 15 819.00 7 015.00 106.61
1954 2 988.00 560.00 23.44 1985 22 989.00 10 063.00 124.04
1955 13 433.00 4 024.00 30.75 1986 31 042.00 14 765.00 254.34
1956 3127.00 2 051.00 28.60 1987 24 920.00 13 033.00 209.55
1957 17 205.00 7 400.00 62.22 1988 32 904.00 15 303.00 311.69
1958 22 361.00 5031.00 51.28 1989 29 358.00 15 262.00 283.62
1959 33 807.00 11 173.00 108.05 1990 18 174.67 7 805.33 128.17
1960 38 125.00 16 177.00 112.79 1991 24 914.00 10 558.67 118.00
1961 37 847.00 18 654.00 132.29 1992 32 980.00 17 048.67 209.72
1962 20 808.00 8691.00 89.43 1993 21 098.00 8 658.67 111.80
1963 16 865.00 9021.00 96.67 1994 30 282.00 17 048.67 233.60
1964 4219.00 1 423.00 43.78 1995 2345533 10 374.00 230.00
1965 13 631.00 8107.00 64.65 1996 20 150.67 6247.33 98.00
1966 20 015.00 8106.00 112.15 1997 33 514.00 20 010.00 476.00
1967 6 764.00 3 065.00 31.83 1998 14 237.33 5068.00 127.00
1968 13 294.00 7 929.00 93.92 1999 30 153.33 16 614.00 333.00
1969 7 624.00 3442.00 47.25 2000 40 540.67 26 783.33 599.60
1970 5723.00 1931.00 41.50 2001 38 480.00 23 702.00 548.00
1971 25 049.00 5319.00 58.12 2002 22207.33 13247.33 313.00
1972 30 699.00 13 605.00 136.73 2003 24 852.00 14 470.00 308.00
1973 27 202.00 3928.00 60.84 2004 17 255.33 7 950.67 231.00
1974 25 553.00 2 296.00 43.23 2005 16 028.00 8479.33 193.00
1975 24 832.00 5318.00 4233 2006 20 738.00 13411.33 416.50
1976 27 492.00 7 849.00 85.75 2007 29 386.00 16 170.00 373.60
1977 29 852.00 7 005.00 117.34 2008 12 136.80 6797.52 160.55
1978 40 169.00 17 969.00 200.46 2009 29 258.80 13 197.10 348.49
1979 24 646.00 9316.00 138.59 2010 13 258.61 8986.47 168.48
1980 26 111.00 12 485.00 145.39 T 21599.54 9613.61 161.18
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Fig.1 Change of damaged, affected area and grain lost by drought damages in China in 1950-2010
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Fig.2 Relationship between grain lost and cumulative frequency
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Relationship Between Frequency and Magnitude of
Drought Damage in China in 1950-2010

QIU Hai-jun', CAO Ming-ming', HAO Jun-qing’, WANG Yan-lin’, WANG Yan-min*

(1.College of Urban and Environment Science, Northwest University, Xi’ an, Shaanxi 710127, China; 2.School of
Business, Xi” an University of Financial and Economics, Xi’ an, Shaanxi 710061, China; 3.College of Geology
Engineering and Geomatics, Chang’ an University, Xi’ an, Shaanxi 710054,China; 4.School of Chemistry and Environmental

Science, Shaanxi University of Technology, Hanzhong, Shaanxi 723001, China)

Abstract: Drought is a disaster which occurs in the broadest area most frequently and has the most severe im-
pact among natural disasters. It was very popular in other disaster research especially in earthquake and geolog-
ic disaster field to study the relationship between frequency and magnitude. This article could get quantitative
results about the occurrence frequency on a certain scale and the risk assessment (risk acceptable or unaccept-
able) of the disaster. This article aims to build the relationship between frequency and magnitude of droughts
on the basis of analyzing the droughts change in China in 1950-2000 and accordingly divide the risky area to
risk acceptable and unacceptable area. The main results included: 1) In general, grain lost, affected and dam-
aged area of farmland increased during the past 60 years. The annual grain lost, affected area and damaged ar-
ea were 161.18x10°%kg, 21 599.54x10°haand 9 613.41x10’ha, respectively. The increase rates of the grain lost,
affected and damaged area were 5.39x10%g/a, 219.66x10’ha/a and 178.82x10’ha/a, respectively. 2) Similar to
famous Gutenberg-Richard relationship, relationship between cumulative frequency and grain lost showed a
good power-law relation. The formula was: LnN(>G)=4.26-0.006G(R*=0.996, P<0.05). Cumulative frequency
with damaged and affected area showed good linear relation. The formulas were: N(>D.)=65.869-0.001D,(R*=
0.971, P<0.05), N(>1,)=62.105-0.003 ,(R*=0.992,P<0.05), respectively. 3) The principle “Acceptable level of
risk is inversely proportional to the damaging effect” is a common principle during the risk control process in
engineering. When the principle was used to divide the acceptable level of risk of life loss, F(frequency)-N
(number of casualty) rule was appropriate. As a result, the boundary between acceptable and unacceptable risk

on annual grain lost, affected and damaged area was drawn. More work need undergoing.

Key words: drought damage; frequency-magnitude; acceptable risk



