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Application of Fractal Dimension on Consistent Calculation of
Coastline Length - Focused on Jeju Island
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Abstract

The use of consistent coastlines is an important element for the systematic management of maritime boundaries and
the interests of local governments. The Hydrographic and Oceanographic Agency conducted a preliminary survey for
consistent coastline production , since 2001. As a result, the length of coastline was different by year. Because of
the lack of systematic management, the use of incorrect data, etc. We also changed the coastline on the sea chart
to show on a digital map for realization of terrain expression method. However, there was a variation in shoreline
length due to various surveying techniques and shoreline extraction methods. In this paper, the characteristics of
Jeju-do coastline were analysed by using a modified divider method of fractal dimension. The accuracy of the
vectorization was determined by converting the actual distance in the Public Survey Amendment for proper divider
use. With 1:5,000 and 1:25,000 digital maps of Jeju-si and Seogwipo-si each fractal dimensions were calculated.
Jeju-si=1.14 and Seogwipo-si=1.12 in 1: 5,000. Jeju-si=1.13 and Seogwipo-si=1.10 in 1: 25,000. Calculated fractal
dimension were correlated to data from digital maps. It was considered that complexity and scale of coastlines
affected. In the future coastline length statistics and minimum ratio of calculated coastline length to original length
need to be determined for consistency of coastline length statistics.
Keywords : Fractal Dimension, Modified Divider Method, Complexity, Divider, Consistency
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(Korean Statistics Information Service, 2016).
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Figure 1. Annual coastline length of Jeju (km)
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Figure 2. Applied various unit lengths for fractal dimension calculation
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Figure 3. Je-ju topography
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Table 1. Comparison of calculation length by divider length (1:5,000)

Jeju-si Seogwipo-si
. Ratio of . Ratio of
Dividerr(m Calculation Calculation Calculation Calculation
Scale LOG(r) [LOG(L) Length LOG(L) Length
) L(m) Length L(m) Length
(%) (%)
1 0.00 5.41 258641.621 99.4% 5.39 244171.831 99.0%
4 0.60 5.40 252367.449 97.0% 5.38 238121.595 96.5%
16 1.20 5.36 228002.525 87.6% 5.33 212456.219 86.1%
1:5,000 64 1.81 5.26 183336.653 70.4% 5.24 173427.237 70.3%
256 2.41 5.13 135306.093 52.0% 5.14 138491.008 56.1%
1024 3.01 5.01 102647.869 39.4% 5.05 113053.398 45.8%
8192 3.91 4.94 86232.147 33.1% 5.94 87574.945 35.5%
Table 2. Comparison of calculation length by divider length (1:25,000)
Jeju-si Seogwipo-si
Calculation Ratio (,)f Calculation Ratio (,)f
%% | Dividerr(m)| LOG(r) [LOG(L)|  Length CaLlceLr‘lz:}‘l"n LOG(L)|  Length CaLlce‘I‘lz:}‘l"n
L(m) %) L(m) (%)
5 0.70 5.33 215411.333 98.1% 5.31 202152.158 98.8%
20 1.30 5.31 203663.760 92.8% 5.29 195075.072 95.4%
80 1.90 5.25 176272.127 80.3% 5.24 174820.768 85.5%
1:25,000 320 2.51 5.14 138191.148 62.9% 5.16 144198.360 70.5%
1280 3.11 5.02 105434.085 48.0% 5.04 109799.960 53.7%
6384 3.81 4.93 85531914 39.0% 4.94 87847.274 43.0%
25536 4.41 4.92 82600.228 37.6% 491 81195.807 39.7%
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