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Mid-long term runoff forecast based on GA-SVR

WANG Hong-wei' ,ZHANG Xin',QIU Jun-nan',SUN Tian-qing”
(1 College o f Water Resources and Architectural Engineering , Northwest A& F University ,Yangling , Shaanxi 712100, China
2 China Water Resources Beifang Investigation Design and Research CO.LTD, Tianjin,300222,China)

Abstract; [Objective) In order to provide some significant references for the program of flood control
and drought resistance and water scheduling, the GA-SVR forecast model established by integrating GA
with SVR was utilized to forecast runoff. [Method) Hydrological data from 1979 to 2003 were chosen as a
training sample and the data from 2004 to 2008 as a test sample in Huangpuchuan station in Fugu county,
and then precipitation and evaporation were selected as input variables, runoff as a output variable. Struc-
ture and parameters of support vector regression were optimized by genetic algorithm, then the GA-SVR
forecast model was established and runoff forecast got under way. The results were compared and analyzed
with GA-SVR,BP-ANN and PPR. [Result) The results obtained by GA-SVR,BP-ANN and PPR showed
that the precision of fitting was better than test,but both reached grade B. Meanwhile, the precision of GA-
SVR was best and its effect was remarkable. [Conclusion] The GA-SVR achieved parameters automatic se-
lection in application of support vector regression,solved highly nonlinear,small sample and learning prob-
lems. Overall,its model and method were feasible and effective, which provided a new way for runoff fore-
cast.

Key words: support vector regression;genetic algorithm;runoff forecast;accuracy class
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Table 1 Measured data of runoff, precipitation and evaporation from 1979 to 2008 in Huangpuchuan hydrologial station
AEA)y Year y/(m? ¢ s 1) x1/mm x2/mm 4EAy Year y/(m? e s 1) x1/mm x2/mm
1979 4. 33 398 904 1994 3.12 341 834
1980 2.64 230 967 1995 5.25 564 863
1981 4.51 397 991 1996 4.19 377 823
1982 4. 41 384 879 1997 2.11 246 1077
1983 4.12 362 842 1998 3.28 380 1044
1984 5.18 430 818 1999 1.47 196 1168
1985 3.59 371 783 2000 2.07 317 1163
1986 3.62 374 870 2001 3.41 412 1 039
1987 2.61 326 895 2002 2.66 351 894
1988 4.17 492 887 2003 5.06 669 801
1989 3.11 332 861 2004 2.94 392 939
1990 4. 36 438 828 2005 2.97 386 1121
1991 3.17 399 906 2006 2.82 340 1101
1992 4.90 555 775 2007 5.18 685 1011
1993 2.50 288 910 2008 3.91 464 965

2.2 GA-SVR Ry

AHEFE 76 H 37 GA-SVR 42 3 4% 455 250 %6f 2% 7y
U 3l A8 i 2E A T B DS E 5 T A A 34 T R
2% (Mean Squared Error, MSE) % /N i H #r iR 2.

B 1979 — 2003 45 B8 kL Sy Bl A B A (CHovp 1979 —
1999 4F SR R YIZRAEAR , 2000 — 2003 4F B8k i 56
FEAR) , 2004 — 2008 4FEBF R N KL I FEA . 48 1) 3 B
PREY S 4 o BUE B S [0, 1,1 0007, 35 22 7% 51 A
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Table 2 Comparion between measured runoff value and predicted value from 1979 to 2008
in Huangpuchuan hydrological station m®/s

s ERllEe A TR A U ‘ P S % Mﬁﬁﬁﬁﬁ ‘
Yeur Measured Runoff of fiting and forecast Venr Measured Runoff of fiting and forecast

value GA-SVR BP-ANN PPR value GA-SVR BP-ANN PPR
1979 4. 33 4. 10 4.22 4.27 1994 3.12 3.38 3. 87 2.82
1980 2.64 2.31 2.09 2.99 1995 5.25 5.21 4.90 5.66
1981 4.51 4,64 3.94 4.76 1996 4.19 3.70 3.58 4. 60
1982 4.41 4.22 4. 04 4.09 1997 2.11 2.10 1. 80 2.70
1983 4.12 3.56 3.83 3.49 1998 3.28 3.19 2.97 3.96
1984 5.18 5.16 4.68 4. 84 1999 1.47 1.43 1. 91 0.97
1985 3.99 3.63 3.01 3.96 2000 2.07 2.13 2.35 2.47
1986 3.62 3.65 4.24 3.89 2001 3.41 3.45 3.89 2.89
1987 2.61 3.21 3.05 3.02 2002 2.66 3.42 3.02 2.86
1988 4. 17 4.61 4.41 4,41 2003 5.06 5.97 5.46 5.22
1989 3.11 3.29 3.61 3.84 (2004) 2.94 3.67 3.44 3.48
1990 4. 36 4.23 4.73 3.82 (2005) 2.97 2.81 3.42 3.03
1991 3. 17 3.81 2.63 3.71 (2006) 2.82 2.62 3.18 3.28
1992 4. 90 5.17 4,94 5.53 (2007) 5.18 5.42 4.72 5.53
1993 2.50 2.87 2.00 2.86 (2008) 3.91 4.17 4.32 4. 37

XF 3 AN 1Y B 8L R TR P BEHE AT AN L R I
AR K SO AR TR A 4 i AR B R ik

FIHS BE AR G 73 S R I 3.
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Table 3 Results evaluated by GA-SVR and other forecast models between fitting and examination

MR A 45 H Fitting result K 56 4% B Examination resultPPR
Evaluation index GA-SVR BP-ANN PPR GA-SVR BP-ANN PPR
R, 0.27 0.42 0.41 0.32 0. 46 0. 45
R,/ % 8.03 13.13 12.92 9.78 13.35 13.79
DC 0. 87 0. 81 0.82 0. 82 0.70 0.73
TARRS B < 4 . v 4 4
Accuracy of forecast B B B B B B
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