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Development of Erosion Fractal-based Interpolation Method of River Morphology
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Abstract

In this study, a technique based on Fractal Theory with Erosion Model was developed to interpolate the
river morphology data at the border area between river bed and river side where both surface and under
water surveyings can not be committed easily. Three dimensional river morphology data along the Ara
River was generated by the developed technique. The Ara River is an artificially constructed waterway
for vessels between the Han River and West Sea of Korea. The result was compared with the survey data
by RMSE of 0.384, while the IDW interpolation result has RMSE of 0.802. Consequently, the developed
river morphology data interpolation technique using Erosion Model based Fractal Theory is conceived to
be superior to the IDW which has been generally used in generating the river morphology data.
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Fig. 1. Fractal Brownian Motion and Hurst Exponent (h)
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Fig. 3. Process of Diamond & Square Method (Mandelbrot, 1977)
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Fig. 11. Applicable Section of the Fractal
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Fig. 13. Interpolation Results of Roughnesses after 6th lteration
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Fig. 14. Interpolation Results of Roughnesses after 8th Iteration

952 BEKERBEMNE



Iteration:10 , Roughness:0.4

L 4 4

Iteration:10 , Roughness:0.8

Iteration:10 , Roughness:1.2

Fig. 15. Interpolation Results of Roughnesses after 10th Iteration
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Iteration:8 , Roughness:0.8

Iteration:10 , Roughness:0.8

Fig. 16. Interpolation Results of Roughness of 0.8 after Three Different lterations

LiDAR2011

Fig. 17. Merge of Erosion Model-based Fractal
and LiDAR Terrain

Fig. 18. Results of 3D Erosion Fractal Terrain
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Z) Erosion Fractal 2) Erosion Fractal Eros:on Frcctci 2 Erosion Fractal

) (b) ©) (d)

Fig. 19. Comparison of Cross—sections between IDW and Erosion Model-based Fractal Interpolation
Method (D West Sea dike sluice, @ Sicheon bridge, ® Gulhyun bridge, @ Connection waterway)

Table 2. Correlation Analysis by Interpolation Methods

Class. IDW Random Erosion
IDW 1

Random 0.999023 1

Erosion 0.999041 0.999994 1
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Fig. 21. Solid Graph of Comparison of
Elevation by Interpolation Methods
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Table 3. Statistical Characteristics of the Study Area by Interpolation Methods
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Table 4. Results of Analysis of Variance
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