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Table 1 Definition and quantification of topographical indexes
Position
Shape
Ridge Side of ridge M iddle Side of valley Bottom
Convex 8 7 6 5 4
Plain 7 6 5 4 3
Concave 6 5 4 3 2
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Table 2 M odel-training input and output samples

Input X = [X 1X 2X 3X 4X 5X 6X 7X 8X 9X 10]

Y
No X1 X2 X3 X4 X5 X6 X7 X8 X9 X 10 Output ¥
1 2Q 697 6 2 000 35 4 3 Q2 Q3 3 3 30 1 066 9
2 13 198 3 1 950 35 8 5 Q2 Q3 3 3 35 1 088 7
3 18 102 7 1890 35 7 4 Q3 Q2 3 3 35 1 0361
4 17 506 7 1 960 35 2 4 Q2 Q2 3 3 35 1 093 4
5 5 376 2 1880 35 7 3 Q3 Q3 3 3 30 10790
6 14 7131 1 850 45 4 5 Q3 Q3 2 2 35 10374
7 16 923 1 1880 40 7 5 Q2 Q2 2 2 35 1 050 4
8 7 7352 1 800 40 7 7 Q3 Q3 2 2 35 1 086 0
9 7. 996 0 1980 40 4 5 Q3 Q2 2 2 25 1 049 2
10 22 4731 1 900 30 4 4 Q3 Q3 3 3 15 10489
11 12 291 9 1880 40 7 5 Q3 Q3 3 3 25 1 064 8
12 16 873 5 1880 30 4 4 Q3 Q3 3 3 35 10710
13 12 701 7 1850 40 7 5 Q3 Q3 3 3 35 10248
14 26 620 1 1880 30 7 6 Q3 Q3 3 3 35 11010
15 11 273 8 1820 35 3 5 Q3 Q3 3 3 35 10353
16 22 622 1 1850 35 5 3 Q3 Q2 3 3 35 10825
17 21 3433 1 800 35 4 4 Q3 Q3 3 3 35 10475
18 13 318 2 1980 30 4 5 Q4 Q2 3 3 35 10371
19 15 5770 2 000 30 7 5 Q3 Q3 3 3 35 1 036 4
20 20 1827 1 900 30 1 4 Q4 Q1 3 3 15 11153
21 8 829 9 2 250 45 8 6 Q4 Q4 2 2 50 1 090 2
22 9 446 0 2 250 45 8 4 Q5 Q6 2 2 50 10459
23 16 867 8 2 300 30 4 5 Q3 Q3 2 2 35 11055
24 11 939 5 2 300 35 4 6 Q4 Q4 2 2 50 10760
25 15 929 0 2170 20 8 4 Q4 Q5 3 3 40 1 080 9
26 9 255 3 2 300 40 2 4 Q5 Q8 2 2 40 11371
27 13 611 6 2 300 40 8 6 Q5 Q8 1 1 40 1 108 9
28 11 763 4 2 100 25 4 3 Q4 Q4 4 4 40 11257
29 5 720 4 2100 10 4 4 Q4 Q4 3 3 40 11442
30 9 020 6 2 150 25 8 5 Q4 Q5 4 4 40 1 0816
(X1 (hm?); X 2 (m); X3 (9 Xa i X5 i X6 i X7 i X8 i X9
(Mm?); X 10 ¢ ny

Note X 1A rea (hm?); X 2Elevation(m); X sSlope(°); X sA gpect; X sShape X sCover of shrub; X 7Cover of herb; X sSoil thickness X oCumula-
tion of wood (m?); X 10Y ear of predom inance tree(year); Y Fractal dimension index
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Table 3 Comparison of different BP algorithms

BP
T rain function BP algorithms T rain degree Square sum error
Trainb BP Standant BP 1654 Q 0010
i BP
T raingd Steepest descent BP 10 000 Q 003 2
T raingdm BP M omentum BP 10 000 Q016 1
; BP
T raingdx V ariable learning rate BP 154 Q0010
T rainbr Bayesian regulation BP 336 Q0026
3 BP {7l
1 1 B P 1 1
BP 10 000 , ,
(SSE) ,

Q 001,
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Table 4 Comparison of model-smulation resultsw ith expected outputs betw een
Bayesian regulation BP and variable learning rate BP
T rainbr T raingdx
Expected Simulation . Smulation .
Na outputs results D ifference results D ifference
31 1 0620 1 0616 - Q 000 4 18291 Q 7671
32 10798 11240 Q 044 2 16725 Q 5927
33 10475 10347 - 00128 Q 608 1 - 04394
34 10407 1 059 2 Q0185 Q9019 - 01388
35 10371 11204 0 0833 13154 Q 278 3
36 10617 10793 0 0176 08781 - 01836
37 10450 1 060 6 Q 0156 12979 Q 2529
38 1 064 2 10877 Q0235 Q8357 - Q2285
39 1 0552 10811 Q0259 19939 Q 9387
40 10617 1 0368 - 00249 1 366 8 Q 3051
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A rtificial neural network model of Pinus armandi landscape
pattern in Huoditang Forest Region

WANG Bin, ZHANG Shuo-xin,L El Rui-de,L IU Hua
(College d Forestry,N orthw estA & F U niversity, Yangling, Shaanxi 712100, China)

Abstract: Based on class Il investigation of forest resources, the Back-Propagation N ework model w as
first introduced to landscape pattern in Huoditang forest region Thispaper applied the area, agect, slope,
elevation, density, thicket cover, herbage cover, status grade, patch total cumulation and p redom inance tree
peciesof forty random samples as themodel's input variables and fractal dimension index of each sample
as themodel's output variables to train the network The result show ed that themodel had a good perfor-
mance, hence it gave a nev study method to analyze forest landscape pattern

Key words ANN ; landscape pattern; Huoditang Forest Region
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