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The Analysis of Tidal Channel Development Using Fractal
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Abstract : The tidal channel is influenced by sediment type, grain size, grain composition and tidal
currents in tidal flat. The development of tidal channel including density, shape and order can be used to
analyze the characteristics of tidal channel. The quantitative investigation to the tidal channel is
insufficiency. In this paper, we represented the fractal analysis method according to the quantitatively
analysis in tidal channel and compared with the different intertidal channel patterns.

The tidal channel was extracted from the IKONOS image of the southern part of the Kanghwa-do.
We used the Box-counting method to estimate fractal dimensions for each tidal channel. As a result, the
fractal dimension values (D) were 1.31 in the southern Kanghwa-Do. Linear pattern and less dense
channel development area had low D values (from 1.0563 to 1.0672). Dendritic pattern and dense
channel development area had high D values (from 1.2550 to 1.3016). In other words, fractal dimension
values had difference about 0.2 values according to the characteristic of tidal channel development. We
concluded that fractal analysis can be able to quantitatively classification in tidal channel.

Key Words : Tidal channel, Fractal.
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Figure 1. IKONOS image of the southem part of the Kanghwa-
Do. Intertidal channels are delineated by blue lines
and the red squares denote sub-areas for fractal
dimension estimation and comparison.
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Figure 2. Two sites of different intertidal channel patterns: (a) Linear pattem and less dense channel development in the southern
Yeochari, and (b) dendritic pattem and dense channel development in the northern Yeongjongdo.
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Table 1. The number of boxes counted and the estimated fractal dimension of the entire southem Kanghwa-Do (S = Box size, N =
Box number).

Channel

Grid sizes(m) S

D

1

2

4

8

16

32 64 128 256 512

Box number (N) |2201979

1094129

540293

260765

119023

48868 | 17614 | 5497 1573 444 131

Table 2. The fractal dimensions of the Site 1-4 estimated by a 300 m by 300 m sub-area. The maximum difference between the Site
1 and 4 was about 0.23 in fractal dimension (S = Box size, N = Box number).

Grid sizes(m) S
Channel 1 2 4 8 16 2 64 D
Site 1 1579 791 369 201 99 46 19 10628
Site 2 1608 807 403 200 9 38 19 1.0672
Site 3 4621 2288 1116 535 231 76 25 12550
Site 4 5369 2680 1312 630 266 75 25 12911

Table 3. The fractal dimensions of the Site 1-4 estimated by a 500m by 500m sub-area (S = Box size, N = Box number).

Grid sizes(m) S
Channel 1 2 4 8 16 32 64 D
Site 1 4255 2138 1069 537 255 129 52 1.0591
Site 2 3478 1741 872 432 209 101 43 1.0563
Site 3 13323 6619 3244 1555 660 237 64 1.2836
Site 4 14357 7156 3511 1715 714 247 o4 1.3016
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Figure 3. Comparision of fractal dimensions according to
intertidal channel density and development.
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Figure 4. Variation of fractal dimensions according to the total
target areas in site 4.
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