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Tab. 1 The number of drought and flood disasters for the period 1751 to 2000

(10 a) (10 a) (10 a) (10 a)
1751~ 1760 5 5 1881~ 1890 8 6
1761~ 1770 4 4 1891~ 1900 8 4
1771~ 1780 1 1 1901~ 1910 8 6
1781~ 1790 5 3 1911~ 1920 12 4
1791~ 1800 3 3 1921~ 1930 10 5
1801~ 1810 7 2 1931~ 1940 10 2
1811~ 1820 8 1 1941~ 1950 6 4
1821~ 1830 7 2 1951~ 1960 12 4
1831~ 1840 5 6 1961~ 1970 5 4
1841~ 1850 8 0 1971~ 1980 1 12
1851~ 1860 6 3 1981~ 1990 6 10
1861~ 1870 10 2 1991~ 2000 6 9
1871~ 1880 5 5
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Tab. 2 The output of first-order transition matrix on the number of drought disasters
0= 2 3~ 4 5~ 6 7~ 8 9~ 10 > 10
0~ 2 2/0. 286 3/0. 428 2 /0. 286 0 0 0
3~ 4 3/0. 333 3/0. 333 2/0.222 0 0 1/0.111
5~ 6 2/0. 333 3/0.5 1/0.167 0 0 0
7~ 8 0 0 0 0 0 0
9~ 10 0 0 0 0 /1.0 0
> 10 0 0 0 0 1/1. 0 0
1 , 1991~ 2000 9~ 10 100% 0~
9, 6. 23 23~ 45~ 67 89~ 10 > 10
, 2001~ 2010 11 Y%. 22. 2. 11. Po. 22.%o. 22. Do.
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Tab. 3 Theoutput of first-order transition matrix on the number of flood disasters
0~ 2 3~ 4 5~ 6 7~ 8 9~ 10 > 10
0~ 2 0 0 2/1.0 0 0 0
3~ 4 1/0. 5 0 0 1/0. 5 0 0
5~ 6 1/0. 111 2/0. 222 1/0. 111 2/0. 222 2/0. 222 1/0.111
7~ 8 0 0 2 /0. 286 4/0. 571 0 1/0.143
9~ 10 0 0 2 /0. 667 0 1/0. 333 0
> 10 0 0 1/0.5 0 1/0. 5 0
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Tab. 4 The relationship between the phase of the Sun activities and the drought and flood disasters in Northeast China

1754, 1765 , 1822 , 1866, 1877, 1888 , 1912, 1922 , 1932 ,
m—- 1 1783, 1837 , 1995
1943, 1953 , 1985

1755, 1798, 1810 , 1823, 1856 , 1878, 1901, 1913, 1923 , 1954,

m 1766, 1867, 1889, 1944, 1976
1964, 1986
1756, 1811, 1834, 1844, 1868, 1879, 1890, 1914 , 1934 , 1945, i
m+ 1 1955, 1965 1785, 1799, 1902, 1977 , 1987

, 17607 , 1787, 1836, 1882, 1893, 1906, 1946,
M- 1 1804, 1815, 1828, 1847, 1869, 1927, 1936, 1956 , 1990

1980 , 1999
" 1769, 1788, 1805, 1837, 1870' , 1894, 1917 , 1928, 1937, 1761, 1829, 1860, 1883 , 1907 , 1968 ,

1957 1981 , 1991, 2000
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M+ 1 _ 1817,1838 , 1958 , 1968 , 1982
1908 , 1918 , 1929 , 1938, 1948, 1992
* C ) 2

5 1987 120
36 33 ,
, N . 1951~ 1998 48 a 14,
, 3.43 , 120 ,

2~ Ta . 1860~ 2~ 6a 50 80 10 a 2~



5 FE®RSE: FIUXEHKERESN K TN 739
3, 90 4 1997 1998 (2) .
1951 , , 2001~ 2010
. 2 1- 2
1951~ 2000 , 14 , ,
s 4 , 14 2007
, 9 ,
4 64. Yo 28 6k . 17
, 5 . [1] AR HRITAAE R 2. K KR AZRE[M]. &
6 5 , A& EARA R ARAL 2003 25-36
20 & 35 % . [2]F #HU . KITRBE HFRENFE LG HE []]. K
1951 10 a %%;19923 7(3): 6?—7% o \ ‘
6~ 7 [3] R E EWX, KL RBEFLEBNE 2 ETNE
’ A [J]. A%, 1990,16(8): 2024
NO AA(National Oceanic and Atmospheric (413K % 4 AE. AT 5KIT+ Tk HE 250
Administration) A [J]. AX¥ W, 1992,33(2): 179-185
, 2001~ 2010 2~ 4, [5] Z Aok A0H R . W) B3 5% F0t 8 4 75 # 4
3 , 2001~ 2010 FAERRA [J]. REH , 1994,9(3): 88-90
1- 2 2~ 3 [6] EAR , 2. LHF KRN ENSOEHRELERE
[J]. &% ,1999,25(1): 9-14
’ (71 ER. B K EERHAL (1] K EE 1989,
4(4): 10-13
6 [8]F F.EAREZARXNMNHEICKRERZ[]].
B AR R EFH, 1999,8(1): 2125
(1) 20 [0 2ttt . BAEGEiH S (M) A3 B A

1984 289-305
[10]5aF - AR KK . BARZHKEE NN
R [J]. & HAH, 2001(2): 12

Characteristics analysis and trend forecast of drought
and flood in Northeast China

WANG Fu-giang. XU Shi-guo’
( School of Civil and Hydraul - Eng- , Dalian Univ . of Technol ., Dalian 116024, China )

Abstract Based on the data of drought and flood disasters in Northeast China during 1751 to 2000,

the characteristics of drought and flood disasters are analyzed. The relationship between the

meteorological factors and the drought and flood disasters has been established, and three methods for

forecasting the trends of floods and droughts, which are the transition probability, the phase of the

sun activities and El Nino, are proposed. The future trends of drought and flood disasters for the

period of 2001 to 2010 are forecasted. The results are summarized as follows

The drought and flood

disasters in the 20th century are more serious than before, especially the times of the drought

disasters have increased obviously than thosein the 19th century. There will be more than 2 drought
disasters and 1-2 flood disasters in Northeast China for the period of 20012010 and the critical period
of flood disasters will be in about 2007. It has been proven to be an effective reference for guiding the

practical flood hazard control and mitigation in Northeast China.

Key words Northeast China; drought and flood disasters; transition probability; sunspot; El Nino;

long-term forecast



