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The fractal characteristics of Hani terrace in Ailao Mountain
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Abstract With Hani terrace fields in the Quanfuzhang basins Ailao Mountain in Yuanyang County as research area this
paper used the QuickBird Images as the input data for obtaining vector map of the distribution of terrace field plots. Arcview
was used to calculate the box-counting dimension and information dimension of the terrace field edges. The results indicate
that 1 At four geomorphic unit scales a the Quanfuzhuang basin b the sub basin 21 and 22 ¢ the terrace field
patch 31 32 and 33 and d the slope face 41 42 43 and 44 the side length & of the box showed a significant linear
correlation with the number of corresponding non-empty box N ¢  which reflects the property of their scale variance and
demonstrates that the edges of terrace fields are fractal. 2 The shapes of terrace fields have a multiple self-similar
structure the degree of self-similar terrace field shapes are limited by the underlying terrains and their self-similar structural
units are field plots. 3 At the largest studied scale of the Quanfuzhuang basin the information dimension is the largest
and the complexity of terrace field edges is highest At the smallest scale of the slope face the information dimension is the
smallest and the edges of terrace fields are simple and the structures are clear. However fractal dimension as a measure

independent of scale to describe the characteristics of the patterns and processes still has some problems in the practical

application.
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Fig. 2 The box-counting dimension of terrace edge at basin scale Fig. 3 The information dimension of terrace edge at basin scale
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Table 1 The box-counting dimension of terrace edge at different scales

m
r R?
Edge length Box- ti Significant
Sample Scale No. of Box ge eng Regression equation Correlation m.( Com.l e reniedn
of box dimension level
Basin 9 1671 y = —1.8078x + 5.8 0.9993 1.8078 <0.001
Sub-basin 21 8 1426 y = —-1.8382x + 5.5699 0.9995 1.8382 <0.001
22 8 1035 y = —-1.7673x + 5.2564 0.999 1.7673 <0.001
Terrace piece 31 8 399 y = —1.7789x + 4.5692 0.997 1.7789 <0.001
32 8 477 y = —1.7553x + 4.592 0.998 1.7553 <0.001
33 8 344 y = —1.8182x + 4.5882 0.9985 1.8182 <0.001
Slope 41 8 201 y = —1.8557x + 4.0183 0.9996 1.8557 <0.001
42 8 213 y = —1.7622x + 4.073 0.9973 1.7622 <0.001
43 7 167 y = —1.8337x + 4.1129 0.9998 1.8337 <0.001
44 7 160 y = —-1.732x + 3.7867 0. 9966 1.732 <0.001
3.2
3 In ¢ Inl &
2 3
In ¢ Inl &
2
2 1.4259
1.3808 21 1.3346 22 1.0897 31 1.2237 32 1.0944 33 1.0035 41 0.9622 42 1.1177 43
1.0207 44 0.963 p <0.001
1.4 21 22 1.3
0.96 ~1.22
4 1
2
Table 2 The information dimension of terrace edge at different scales
R
Sample scale Regression equation Correlation Information dimension Significant level
Basin y = —1.4259x + 9.8364 0.9993 1.4259 <0.001
Sub-basin 21 y = —1.3808x + 8.8959 0.9979 1.3808 <0.001
22 y = —1.3346x + 8.4189 0.9997 1.3346 <0.001
Terrace piece 31 y = —1.0897x + 5.8423 0.9963 1.0897 <0.001
32 y = —1.2237x + 6.5433 0.9981 1.2237 <0.001
33 y = —1.0944x + 5.8099 0.9978 1.0944 <0.001
Slope 41 y = —1.0035x + 4.6032 0.9631 1.0035 <0.001
42 y = -0.9622x + 4.7812 0.9683 0.9622 <0.001
43 y = —1.1177x + 5.2918 0.9948 1.1177 <0.001
44 y = —1.0207x + 4.7297 0.997 1.0207 <0.001
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