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The Anlysis of Fractal Characteristics in River Basin
using GIS
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ABSTRACT

This study analyzed fractal characteristics of river basin by using GIS. In this study, topographical
factors in river basin was grid-analyzed for each cell size by using GIS and regression formula was
derived by analyzing correlation among topographical factors and cell size which were calculated here.
And, analysis of fractal characteristics of river by using the result calculated from 1) showed that
among topographical factors, river length only increases according as cell size increases. The result of
calculating fractal dimension for each cell size shows that river length, basin area, and centroidal flow
path are 1.028, 1.0026 and 1.0061 respectively.
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FIGURE 1. Koch curve
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(c)

FIGURE 2. The relationship between scale
and length in Koch triangle (a) original
scale, (b) three times in largement, (c) nine
times in largement
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FIGURE 3. Flow network of study area

A

FIGURE 4. Watershed boundary as a result of GRID
analysis(cell size: 20mx=20m)
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TABLE 1. Basin area for each cell size
(unitkm?)
o Subasin— ;.1 No.2 No.3 No.4 No.5 No.6
5mx*5m 475.681 305.581 173.262 111.444 47.404 151.915
10mx10m 474792 304.368 172.858 111.359 47155 151.765
20mx=20m 473.854 303.044 172.683 111.163 46.850 151.451
30mx*30m 473154 302.105 172.452 109.951 46.693 151.145
40mx*40m 472.623 301.615 172.029 109.775 46.454 150.856
50mx*50m 472.243 301.029 171.763 109.649 46.255 150.966
60mx*60m 471.757 300.605 171.342 109.3%4 46.113 150.753
70mx*70m 471.381 300.200 171.114 109.185 45.830 150.564
80mx*80m 471.062 299514 170.989 108.963 45.823 150.454
90m*90m 470.639 293.903 170.664 108.8%4 45.658 150.344
100m>100m 470.417 298.334 170.473 108.648 45.469 150.146
120m>120m 470.161 293.015 170.034 108.351 45.250 149.835
150m*150m 469.491 297.702 169.663 107.949 45185 149.682
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TABLE 2. Centroidal flow path for each cell size

(unit-km)
Seale Subbasin— e 1 No.2 No.3 No.4 No.5 No.6
5mx5m 20.822 17.760 18.910 9.851 4.034 8.246
10mx10m 20.705 17.699 18.844 9.762 4.006 8.228
20mx*20m 20.625 17.650 18.800 9.725 3.987 8.205
30mx=30m 20.535 17.595 18.731 9.694 3.974 8.182
40mx=40m 20.508 17578 18.703 9.668 3.962 8.162
50mx*50m 20.467 17.549 18.666 9.647 3.94 8.150
60mx*60m 20.429 17515 18.621 9.639 3.947 8.139
70mx70m 20.406 17.498 18.594 9.631 3.941 8125
80m=80m 20.391 17.465 18.568 9.619 3.937 8.109
90m=90m 20.361 17.443 18.547 9.611 3.933 8.098
100m>100m 30.349 17.425 18522 9.601 3.927 8.085
120m*120m 20.340 17.415 18.500 9.59 3.922 8.072
150m*150m 20.325 17.410 18.471 9.584 3.914 8.051
TABLE 3. River length for each cell size
(unit:km)
oo Subbasin— e 1 No.2 No.3 No.4 No.5 No.6
5mx5m 44585 42.428 31.205 19.945 9.098 21.068
10m=10m 44.107 41.809 30.883 19.719 8.979 20.809
20m*20m 43.753 41.297 30.411 19.412 8.852 20.610
30mx*30m 43.449 40.989 30.197 19.209 8.743 20.426
40mx=40m 43.301 40.686 30.057 19.102 8.663 20.309
50mx=50m 43.110 40.569 29.893 19.008 8.615 20.159
60m=60m 42.953 40.433 29.749 18.937 8547 20.079
70mx70m 42.808 40.311 29.610 18.839 8510 19.950
80mx*80m 42.7111 40.202 29.495 18.761 8.470 19.870
90m*90m 42.607 40.073 29.403 18.680 8438 19.781
100mx100m 42.520 39.950 29.314 18.613 8.379 19.722
120mx120m 42.353 39.821 29.118 18511 8.353 19.631
150mx150m 42.160 39.529 28.886 18.351 8.287 19.521
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TABLE 4. Results of regression analysis—Basin

TABLE 6. Results of regression analysis—River

length

Classification

Regression Formula

K

No.l

Y = 458661077 * X, LU

0.98%965

No.2

Y = 4389221 * X, 0P

0996214

S No3

Y = 3505259 * X, M0

0.930833

basin No4

Y = 208392105 * X, 0PEP

096141

Nob

Y = 2191.9644 * X, 0P

0.97499%6

No6

Y = OBR7.17742 XC%).(LX{)W

0934314

area
Classification Regression Formula R
Nod Y = 47915031 = X. "7 09782%
No2 Y = 310139487 * X, "™ 0971537
qub No3 Y = 175584608 * X. “ 0931800
basin No4 Y = 113825756 * X "0 0935883
No5 Y = 4351446 * X "™ 0936653
No6 Y = 153303158 * X, " 0926273

*Y; Area(log), X Cell Size(log), X Scale(log)

TABLE 5.

Results of regression

—Centroidal flow path

analysis

Classification

Regression Formula

R

No.l

Y = 210694222 * X, "

0.993462

No.2

Y = 179668129 * X, 00055t

0.937476

Sub No3

Y = 19174846 * X, 2P0

0967343

basin Ny 4

Y = 9957.06441 * X, 00

0.937362

No5

Y = 40919004 # X, 08B

0997744

No6

Y = R3R491TO * X, 02

0942857

%Y, Centroidal flow path(log), Xs Cell Size(log),
X Scale(log)

% Y, River length(log), X., Cell Size(log),
Xs Scale(log)
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TABLE 7. Fractal dimension for subbasin

Subbasin
No.l  No2 No3 No4 No5 Nob
Classfficat

Basin area  1.0162 1.0202 1022 10238 1.0289 1.0220

Centroidal
flow path

River length 10166 101% 1.0224 1.0245 1.0299 1.0228

10163 1.0200 1.0223 1.0242 1.0283 1.0230
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