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Fig.1 Sketch diagram of the artificial neuron 2
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Table 1 Early warming index system and value acquirement methods
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Table 2 The coefficient of correlation between early warming index and rocky desertification and the sequence
(x1) 0. 908858238 1 (x6) —0.749101044 6
(x2) —0. 86019696 2 GDP((x7) 0. 745975185 7
(x3) — 0. 824254 3 (xg) —0.60172612 8
(x4) 0. 792085306 4 (x9) 0.6157829 9
(x5) 0. 789919931 5 (x10) — 0. 55033662 10
3.2 ,
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Fig. 3 Neural network BPs simulation model of rocky desertification early warming analysis
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Table 4 The training sample of BPs network model of Du an rocky desertification and its affecting factors
X X2 X3 Xy Xs X6 X7 Xg Xo Xio
U 75.24 65.92 286. 98 21.3 17. 62 311 122.7 25.13 51.28 10. 4 2. 09
U, 75.24 89.20 247. 44 20. 28 21.96 1315 344.9 185. 83 84. 45 10. 38 0.77
Us 77.22 68. 17 279. 11 30. 44 16. 96 291 20.3 92.59 72.09 3.69 0. 46
Uy 79.20 78.83 325.04 42.7 18. 66 173 16.7 97.11 83.57 0. 85 1. 10
Us 74.21 84. 00 397. 45 25.42 20. 36 310 50. 1 71.02 66. 87 11. 04 0. 40
Us 71.87 94.23 469. 57 28.39 21. 66 188 36.4 118. 54 74.17 15.59 0.32
Uy 76. 96 94. 27 609. 7 24. 67 21.24 110 4.5 45.9 43.31 49. 64 0. 14
Us 74.21 98. 61 737.91 22.73 21.73 104 30. 4 70. 49 62.37 36. 08 0.02
Uy 76. 4 82.93 422. 64 30. 45 19.73 122 9.7 32.98 33.17 60. 02 0.08
U 73.12 92. 62 498. 57 24.13 21.57 111 16.3 64.97 55.28 39.53 0. 10
Un 75.32 94. 88 515.58 28.24 21.82 74 10. 3 68.57 57.06 40. 00 0.49
Un 69. 84 88.28 512.73 36. 35 21.82 113 26.2 142. 47 80. 4 15.78 0.97
Ui 68. 47 95. 62 484. 81 32.46 21.31 116 36.3 50. 52 53.49 39. 89 0.29
Uu 68. 72 91. 16 328.89 34.24 20. 37 151 13.9 9. 66 34. 06 43.88 0.29
Uis 74. 39 87.26 430. 37 29.21 21.6 116 12.5 23.47 36. 05 48.93 0.51
Uje 69. 12 87.00 365.79 25.21 20. 6 127 16. 4 11.17 29.97 51.94 0.01
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Table 4 The training weight and threshold value of input-layer, hidden-layer and outlet-layer of
the training sample of BPs network model after training

Wil 1.018 w3l —0.412 w1 2.583 w7l 0. 241
wi2 —2.782 W 1. 171 w5 —0.973 w7 —9.987
wi3 0.763 w3 0. 177 ws3 0.524 w7 0.178
Wig 0 931 w3 — 0 064 W 0 854 W 0 083
Wis 1952 W35 0 031 W55 6 301 W75 0 726
Wi 0. 609 W3 —0.104 W —0.264 W6 —0. 896
w21 —1.250 Wa 1. 455 Wl —1.656 Wt 1.273
w22 5.032 W 1. 867 Wea 1. 250 wg 7.426
w23 0. 262 w4 0. 349 wa —0.053 wg 0. 235
W24 0. 006 W44 0. 489 W64 —0.682 W4 0. 257
W25 73411 W45 3 808 We 75 658 Wwgs 2 152
W26 0. 822 W6 —0.323 Wes 0. 807 W 0. 684
W91 0412 Wy _0 146 W01 _0 669 Wi04 _0 103
W92 2.130 Wos —0.815 w102 5.716 w105 0. 326
Wo3 0. 639 Wog 0. 226 W03 —0.141 Wio6 1. 031
Vi 9.233 Vi —10. 231 V3 —7.000 Vi —0.786
Vs 3. 859 Ve 1.494
0, — 1. 605 0, 0.317 03 0.519 04 0. 657
0 0. 138 06 —3.163
0, 0. 320
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Fig.4 Distiibution map of DU an rocky desertification early warning
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Research on Early Warning Analysis Model for Karst Rocky
Desertification Based on Neural Network

—Taking Du’ an County of Guangxi as Example

SU Guang-shi', HU Bao-qing®, LIANG Ming-zhong?>, YANG Wen-bin®
(1. National Laboratory of Environmental Geochemistry, Chinese Academy of Sciences, Guiyang. 55000
2, China ;2. Faculty of Resource and Environmental Sciences, Guangxi Teachers Education University,

Nanning 530001, China)

Abstract This paper gave a brief account of the basic principles of neural netw ork, analyzed the BP algorithm applications in the
neural network, and introduced the BP algorithm machinery. Based on BP algorithm, taking karst rocky desertification in Du’
an County of Guangxi province as example, the authors proposed the neural network karst rocky desertification early warning
model structure which can effect rocky desertification warning analysis, calculate the rocky desertification fatalness indices and
express the rocky desertification early warning levels in the thematic map. The results verified the credibility and possibility of
the early warning analysis model with BP algorithm.

Key words; neural network; BP algorithm; early warning analysis; karst rocky desertification



