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Abstract : This paper proposes an automatic extraction algorithm for terraced fields based on DEM slope characteristics.
Firstly , one-meter resolution DEM is obtained with the basis of UAV aerial survey technology,and slope is calculated on
this basis. Meanwhile, terrace line is located in the maximum area of slope digital terrain model. Secondly,the slope flow
simulation algorithm is used to extract the extreme value region. Finally,the extraction results are masked to eliminate the
non-terraced areas, and the final terraced exiraction results are obtained. Taking Wangdonggou watershed in Changwu
County of Shaanxi Province as an experimental sample area, the experimental results are compared with the results of
terrace extraction, which are labeled by visual interpretation based on remote sensing image, or extracted from
illumination model of DEM shading. The comparison results show that the accuracy of this method is 90.67%. Compared
with true value of visual interpretation, it has a higher extraction accuracy. Compared with the results of illumination
model of DEM shading, this method can provide more complete and continuous result of terrace. The rapid extraction
method and results of the terrace can provide a basis for the research of soil and water conservation , agricultural develop-
ment and ecological environment control.
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Table 1 Terrace morphology and geometric characteristics
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Fig. 4 Location of the study area and experimental data
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Table 2 Terrace extraction accuracy under different thresholds K

HE K/m®  EAZGHFXHNKE/m ASKE/m /% B K/m®  EAZGFXNEKE/m  AFEKE/m /%
100 14 253.33 17 059.86 83.55 500 12 716.12 14 025.16 90.67
200 13 343.65 15 582.57 85.63 600 11 760.11 13 455.10 87.40
300 13 137.28 15 016.97 87.48 700 10 870.52 12 699.63 85.60
400 12 920.91 14 504.00 89.09 800 9 566.63 11 229.69 85.19
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Fig. 5 Terrace extraction results based on high precision DEM of UAV
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Table 3 Precision comparison of two automatic extraction algorithms and manual interpretation of ridge lines

REIX Bk A VEAG X NKE/m Hk B IEAZ WX K E/m ASKE/m B ARE/ % B BKE/ %

1 1 289.10 1 348.35 1573.89 81.91 85.67
2 1612.92 1 399.05 1 699.52 94.90 82.32
3 1 993.56 1 962.88 2 167.01 92.00 90.58
4 1 881.00 1 899.47 2 072.75 90.75 91.64
5 2 281.08 2 352.81 2 626.78 86.84 89.57
6 2 050.35 1 950.59 2 200.82 93.16 88.63
7 1 608.09 1 580.95 1 684.37 95.47 93.86
Mt 12 716.12 12 494.09 14 025.15 90.67 88.90
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