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The Geometric Properties of the Drainage Structures based on Fractal Tree

TR RS
Kim, Joo Cheol / Kim, Jae Han

Abstract

The geometric properties of the drainage structures are analyzed through depicting the drainage
network which is composed of the whole drainage paths in the natural basin defined at the specific
scale. The theoretical consideration is performed on the general structures of networks organized by
ramification process based on Fractal tree and Horton’s law. The drainage network is generated via
ArcGIS, ordered by Strahler’s ordering scheme and investigated with Strahler’s order. As a results of
the Richardson’s method it is shown that there may exist the distinct behavioral characteristics
between overland-flow and channel flow and the natural stream networks would be space-filling
Fractals. As a result, it is shown that the values estimated by considering the overland-flow on being
applied to the field data give the different results from the empirical method applied until now. As
expected, therefore the results obtained from this study are sure to be devoted further researches on
the channel networks.
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Fig. 5. 3 Order Drainage Network

Fig. 7. 5" Order Drainage Network

Table 1. Topological Structure of Drainage Network by Strahler’'s Ordering Scheme

Fig. 8. 6™ Order Drainage Network

w N, L,(m) 3L,(m)
1 5601 73 408873
2 1358 75 101850
3 284 107 30388
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5 12 722 8664
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Table 2. Fractal Structure of 6 Drainage Networks with Stream Order

0] L, (m) N(L;) L(L;)(m)

1 7057 1 7057

2 722 13 15721

3 294 75 33949

4 107 359 64337

5 75 1717 166187

6 73 7318 575060
Table 3. Horton Ratio and Fractal Dimensions of 6 Drainage Networks

0 Ry R D

1 _ - 1.000

2 12.000 9.775 1.090

3 7.874 4.899 1.299

4 6.417 3.844 1.380

5 5.808 3.003 1.600

6 5.375 2.402 1.920
4143 89 20084 8H 803
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