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Fig.2 Forecast curve for each cultivated land forecast model
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Tablel Dataof modeling based on GA-LS-SVM

I ] /4 Xol Ji 7 Xol Ji N X Ji TG Xol Ji 76 Xs/% Xs Yihm?
1987 3989 831 400.86 289 853 193 845 274 3 186 354.4
1988 4083 435 406.80 424 617 261 416 28.7 3 185471.9
1989 3815158 412.42 341 137 294 685 29.9 3 185471.9
1990 4038 387 417.71 353 027 352 446 345 3 184 837.2
1991 4252 255 421.22 565 941 412 356 35.1 3 184 242.3
1992 6412 247 423.90 1 305 696 828 107 35.7 3 182 348.3
1993 7 738 068 426.53 1829 668 1314557 39.2 3 180 969.9
1994 8 522 866 428.32 1899 938 1983538 39.7 3 179 710.6
1995 9232954 429.19 2495 883 2 669 906 42.1 5 177 459.6
1996 9440 016 430.82 2 506 959 3110603 42.7 5 177 335.4
1997 10 103 406 432.29 2410100 3507 301 40.2 8 176 836.5
1998 10972 830 432.21 2772200 3963 100 39.6 8 176 435.7
1999 11 881 755 433.40 3108 200 4351 400 40.7 8 175 969.1
2000 12 530 706 434.61 3501 000 4689 200 42.2 8 175513.2
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Table2 Forecast results for each model

FF /4 BRI TR hm? % FG[A AT/ hm? GM (1, N) Fiijil/hm? BP Fill/hm? SVM Fiil/hm? LS-SVM Tiidlil/hm?
1987 186 354.4 186 290.7 186 354.4 186 450.4 186 185.9 186 157.9
1988 185471.9 185 643.4 186 090.4 1854985 185 640.4 185 669.2
1989 185471.9 1853295 185089.1 185 475.2 185368.1 185429.9
1990 184 837.2 184 836.6 184 093.2 184 846.3 184 668.7 184714.7
1991 1842423 184 285.7 183102.7 184 248.4 184 154.9 184217.1
1992 1823483 1823810 182117.4 1823721 182393.4 182 463.2
1993 180 969.9 1809015 1811375 180949.3 180 801.4 180798.6
1994 179710.6 1797382 180 162.9 179 699.5 179879.1 1798216
1995 177 459.6 177 459.6 1791935 177 4188 177 628.1 177 594.0
1996 177 335.4 176 797.1 178229.3 177 943.0 177 209.2 177 238.8
1997 176 836.5 1747101 177 270.3 176 399.2 176 736.9 177 014.0
1998 176 435.7 1736789 176 316.4 176 319.2 176 340.4 176 454.2
1999 175 969.1 172 648.8 175 367.7 176 105.9 175 962.6 175 903.4
2000 1755132 1717340 1744241 175976.0 175 690.5 175 488.8
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Table3 Precision analysis of forecast results for each model
b} -3 EMEIVERIHL] GM (1, N) T BP il SVM Tl LS-SVM T
I P 80 7 B 2 lhm? 83.20 780.14 37.82 145.6 136.56
S AT T 5 22/ % 2.15 0.98 0.34 0.11 0.10
ST SSARKS TR 22 1% 1.42 0.36 0.20 0.06 0.04
S35 0 T 5 2 hm? 2504.20 627.5 352.19 100.97 76.54
75 ARIR5 22 /om? 2746.6 714.1 4017 115.97 96.01
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Cultivated land change forecast based on genetic algorithm and least
squares support vector machines

Zhang Hao', Luo Yiyong?, Zhang Liting?, Chen Zhuan?
(1. College of Civil Engineering and Architecture, Zhejiang University of Technology, Hangzhou 310032, Ching;
2. East China University of Technology Yangtze College, Nanchang 330013, China)

Abstract: A prediction method of cultivated land change based on least squares support vector machines (LS-SVM) was
developed by studying the inherent tendency toward land change and simulating the trajectories of changesin land use. A
nonlinear dynamic model of cultivated land change and influence factors was introduced. The prediction accuracy was
improved by using the genetic algorithm to automatically determine the optimal parameters of least squares support
vector machines. The proposed model has been thoroughly tested on predicting the cultivated land change during the
period of 1987—2000 in Wuxi, Jiangsu. The results were compared and analyzed with those obtained from multiple
regression, GM(1,1), BP algorithm, support vector machines(SVM) and the survey data on cultivated land change. The
evaluation of prediction precision showed that the method based on LS-SVM was far more accurate than multiple
regression, GM(1,1) and BP network model. Compared with the support vector machines model, the method was even
dlightly better and possesses much less algorithm complexity and higher computational efficiency. The overall
performance suggests that the method is effective in predicting land change.

Key words:. least squares support vector machines, genetic algorithm, cultivated lands change forecast, influence factors,
accuracy analysis



