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Tab.1 Yearly runoff of Dahuofang reservoir
F5 AR /108 m? S AEfR I HE /105 m? A EAR W HE /109 m?
1935 1 639. 44 1958 518.73 1981 665. 66
1936 2 147,01 1959 1 668.09 1982 618.53
1937 1 589.55 1960 2 992.13 1983 1733.19
1938 1 951. 31 1961 1173.08 1984 859. 34
1939 2 088. 38 1962 1 201.57 1985 3 495. 34
1940 1 688. 37 1963 1512.02 1986 3 053,94
1941 1598.75 1964 2 432.27 1987 1 459.01
1942 1604.74 1965 943.11 1988 602. 94
1943 538. 94 1966 1570.43 1989 701.67
1944 697. 34 1967 1 857.91 1990 1 338.74
1945 1 887.68 1968 1 343.67 1991 1 155.32
1946 1242.43 1969 1313.68 1992 582.78
1947 2 433.93 1970 1 069. 60 1993 1 285.08
1948 598.02 1971 2 769.78 1994 1 465.01
1949 1 730.95 1972 1 362. 66 1995 4 014. 25
1950 1 457. 40 1973 2 009. 47 1996 1952.94
1951 2 272.05 1974 977. 65 1997 443, 39
1952 785.23 1975 1 832.58 1998 1703.23
1953 2 439.51 1976 1 020. 47 1999 625.11
1954 2943.11 1977 1073.43 2000 542.55
1955 1647.35 1978 601. 86 2001 1248.73
1956 1 885. 27 1979 1 206. 32 2002 768. 26
1957 1703.83 1980 1 640. 40 2003 1263.12
k2 AKEBEXKESFEREMS R Le.d], = [1.0,2.5],
Tab. 2 Levels for yearly runoff of Dahuofang reservoir [¢,d], =11.0,3.0],
OB T4 X BE/10° m? 0 A1 Lead]y = [1.5,3.0]
(180 [420,1 210) [1.0,1.5) H (DB (2) L (3) L () T4 B0 1 48 B9 A G
(2 9 1210,1 810 1.5,2.5
e S SR I L 3).
FG (1 810.4 200] (2.5,3.0] i ‘ . .
(D E2) (3 (DR 5L HE 1935
P, ATAS 3 S G0 b 1R 4B DX 18] 43 591 Sy ~1993 4F 59 a T A AF 0y AR A2 Tk 1Y SO RRAE AR L B
Lasb]y = [1.0,1.5), SE R IA T 50 m =6, 998 AN 4 BT 7 RO 1
[asb], =[1.5,2.5], FAR A
Lasb]; = (2.5,3.0] WA 28 H 1 GO RE I (5 5B - 4 1T A8 ASORY SR
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Tab. 3 Variable fuzzy membership function of fuzzy subset of rank feature value

1.0 1.1 1.2 1.3 1.4 1.5 2.4 2.5 2.6 2.7 2.8 2.9 3.0
1.0 0.9 0.8 0.7 0.6 0.5 0. 05 0 0 0 0 0
0.9 1.0 0.9 0.8 0.7 0.6 0.1 0.05 0 0 0 0
0 0 0 0 0 0 0.9 1.0 0.9 0.8 0.7 0.6 0.5
0 0 0 0 0 0 0.4 0.5 0.6 0.7 0.8 0.9 1.0
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Tab.4 Modes of fuzzy reasoning
if H(A;.1) and H(A; 2) + bopn
E FBE and H(A;,5) then H(B;) H(B;)

H(Ai1) H(A; ) H(A; ) H(Aq ) H(A5) H(Ajs) H(B) B

FsVRAIAN 1T B 7 0k B LA TR S OP B IR
J2 R AR B K R AR A i TR

(207 Lt T JCAT R A JR T A5 0 4 5
U5 o0 B 9 S e 3 1Y o AR DA TR o
i TR T 45 SR 5 AT g

9% 1 22 26 21 25 26 22 21 19l . N o .
93 2 26 21 25 26 22 o1 o1 102 (3) SEAURT B 3 B R 1205 328 B P M
1937 3 21 25 26 22 21 21 L1 1943 AR AT LA 2 3 4 1 T 5 SR A SI2 48 X6k KAk B K
938 4 25 26 22 21 21 L1 L2 1o JE 1994~2003 4F 10 a FIARZ W EAT T K 30 iR ,
el e AT a SRR U DX 1Y A R T
W 7 21 21 L1 L2 25 L6 2.6 1947 TRHRAF R #E B 7 2 (AL 5 a B SN 4F 43 It 76 TR X
942 8§ 21 L1 L2 25 L6 26 L1 108 61 P9 1 T SR 4

943 9 L1 L2 25 L6 26 L1 23 1049
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Tab.5 The results of annual runoff forecast
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Fuzzy reasoning method of rank feature value characteristic expanding
for forecasting mid-long runoff

LI Min®, CHEN Shou-yu

( School of Hydraulic Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: According to the problems in the application of existing fuzzy reasoning methods for
forecasting mid-long runoff, a new method, named fuzzy reasoning method of rank feature value
characteristic expanding, is proposed to improve the existing fuzzy reasoning methods, which
enhances the applicability of fuzzy reasoning method for forecasting mid-long runoff and other values
in engineering fields. The newly proposed method is used to forecast the yearly runoff of Dahuofang

Reservoir. The effectiveness of this method is verified by the case study.

Key words: mid-long term; runoff; forecasting; rank feature value; fuzzy reasoning



