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Abstract ; There is a great influence from the terrain slope in estimating the maximum tree height using spa-
ceborne LiDAR (light detection and ranging). To improve the accuracy under the slope conditions, five dif-
ferent models for estimating the maximum tree height were proposed in this paper. The first three models
were based on Xing’s model, using the topographic index of different DEM (digital elevation model) data to
quantify the terrain slope. The fourth model used the waveform parameter,original edge length,to quantify
the terrain slope. Lastly, the fifth model was similar to the fourth, using improved edge length to replace
the original. By analyzing the results of above-mentioned 5 models, it was found that the forth and fifty
models based on the waveform parameter were with significantly higher accuracy than those of the first
three models based on the topographic index of DEM data. Furthermore, the fifth model was with a better
performance compared with the fourth. This investigation showed that waveform parameters,especially op-
timized edge length,were more capable than using the terrain index of DEM data to accurately assess the
maximum tree height,due to its advantage in quantifying the terrain slope.
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Fig. 2 Diagram of various waveform parameters
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Table 2 Model comparison of tree height over five cumulative slope categories

R A AR A I 458 28 R? TRz
0°~5° 35 14. 149(InW,,, 0. 014g,) —27. 244 0. 87 2.77
16.530(InW,, —0. 020g,) —30. 028 0.87 2.86
15. 006 (InW,, +0. 0005g3) —28. 801 0. 87 2.97
11. 237InW ., +0. 448Lead .y — 0. 423 Trail, —22. 048 0.90 2.39
12. 058InW ., +0. 113Lead .t — 0. 890 Trailo., —22.792 0. 60 3.50
16. 208InW ., +0. 129Lead you —0. 610 Trail e — 30. 402 0.92 2.12
0°~10° 60 14. 086 (InW,,, +0. 003g;) —26. 286 0. 80 3.03
14.125(InW,,, +0.002g,) —26. 431 0. 81 3.11
14.508(InW,, —0. 0008g3) —26. 903 0. 81 3.11
17.994InW ., —0. 122Lead .; — 0. 556 Trail., —34.093 0. 84 2.84
12.957InW ., —0. 056 Lead .y — 0. 579 Trail, —24. 443 0. 60 3.73
16. 482InW ., —0. 036 Lead ou — 0. 603 Trail,,a —29. 963 0. 86 2.77
0°~15° 82 12.672(InW,,, +0. 003g;) —21. 947 0.70 3.40
12.957(InW,,, —0. 0006 g2 ) —22. 447 0.70 3.46
13.671(InW,,, —0. 003g3) —23. 336 0.71 3.42
15. 753InW ., —0. 063Lead ., —0. 422 Trail.., —28. 546 0.74 3.10
9.929InW,,, +0. 086Lead.., —0. 434 Trail,,, —17. 474 0. 50 3.80
15.1761nW ., —0. 188Lead noa —0. 359 Traila —25. 947 0.77 2.94
0°~20° 106 11.535(InW,,, —0.001g,) —18. 676 0.63 3.47
12.260(InW,,, —0. 005g3) —20. 072 0. 64 3.49
12.950(InW,,, —0. 005g3) —20. 651 0. 66 3.41
15. 332InW ., —0. 048Lead ..t — 0. 506 Trail., —27. 442 0.69 3.18
10. 623InW ., +0. 031Lead . — 0. 475 Trail, —18. 845 0. 46 3.93
13.900InW ., —0. 149Lead upa —0. 327 Trail,a —23. 006 0.70 3.16
0°~25° 120 11. 367(InW,,, —0.001g,) —18. 017 0. 60 3.53
11.790(InW,,, —0. 003g,) —18. 844 0. 60 3.57
12.625(InW,,, —0. 004g5) —19. 845 0.62 3. 49
15. 2611InW ., —0. 082Lead .; — 0. 505 Trail., —26. 758 0. 65 3.27
9. 689InW ., +0. 051Lead .y —0. 404 Trail.., —16. 667 0. 44 3.98
13.829InW .., —0. 173Lead you — 0. 318 Trail,oa —22. 575 0.66 3.22
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Table 3 Model validation results

SR A AR il 0 A5 Y P/ %
0°~5° 18 14.149(InW,,, +0.014g1) —27. 244 92
16. 530(InW,,, —0. 020g>) —30. 028 92
15. 006 (InW,, +0. 0005g5) —28. 801 91
11.237InW,,, +0. 448Lead,,, —0. 423 Trail,, —22. 048 94
12.058InW o, +0. 113Lead ey —0. 890 Traile, —22.792 78
16. 208InW ., +0. 129Lead ypa —0. 610 Trail, g —30. 402 96
0°~10° 32 14.086(InW,,, +0.003g1) — 26. 286 90
14.125(InW,, +0. 002g,) — 26. 431 90
14.508(InW,,, —0. 0008 g3) —26. 903 89
17.994InW,,, —0.122Lead,,, —0. 556 Trail,,, —34. 093 92
12.957InW,,, —0. 056 Lead ., —0. 579 Trail,, —24. 443 77
16. 482InW,,; —0. 036 Lead ppa — 0. 603 Trailmg —29. 963 92
0°~15° 44 12.672(InW,, +0.003g1) —21. 947 86
12.957(InW,,, —0. 0006 g2 ) — 22, 447 85
13.671(InW,,, —0. 003g3) —23. 336 86
15.753InW,,, —0. 063Lead.; —0. 422 Trail,., — 28. 546 90
9.929InW,,, +0. 086 Lead,,, —0. 434 Trail,,, —17. 474 68
15.176InW,,, — 0. 188Lead yoa —0. 359 Trail,a —25. 947 90
0°~20° 56 11.535(InW,,, —0.001g;) —18. 676 80
12.260(InW,,, —0. 005g2) —20. 072 81
12.950(InW,, —0. 005g3) — 20. 651 81
15. 332InW oy — 0. 048Lead ey — 0. 506 Trail ., —27. 442 85
10. 623InW,,, +0. 031Lead,,, —0. 475 Trail,,, —18. 845 59
13.900InW,,, —0. 149 Lead ypa — 0. 327 Trail, g —23. 006 87
0°~25° 63 11.367(InW,,, —0.001g;)—18.017 75
11.790(InW,,, —0. 003 g2) —18. 844 75
12.625(InW,,, —0. 004 g5) —19. 845 76
15.261InW ., —0. 082Lead . —0. 505 Traile., —26. 758 82
9. 689InW ., +0. 051 Lead oy — 0. 404 Traile, —16. 667 50
13. 829InW,,, —0. 173Lead ypa — 0. 318 Trail,a —22. 575 84
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