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Recently, GIS(Geographic Information System) is used to extract various hydrological factors from
DEM(Digital Elevation Model) in river basin. Therefore, this study aims at the determination of river fractal
dimension using DEM. In this paper, the main-stream length in river basin was grid-analyzed for each
scale(1/5,000, 1/25,000, 1/50,000) and each cell size(SmX5m, 10mX10m, 20mX20m, 30m X 30m, 40m X40m,
50m X 50m, 60mXx60m, 70mXx70m, 80mX80m, 90mX90m, 100mx100m, 120m X 120m, 150m X 150m) using
GIS. Also, fractal dimension was derived by analyzing correlation among main-stream lengths, scale, and cell
size which were calculated here. The result of calculating fractal dimension for each cell size shows that the
fractal dimension on the main-stream length is 1.028.
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Fig. 2-1. Watershed boundary of study area.
(scale:1/25,000, cell size;50m X 50m)

Fig. 2-2. Flow network of study area.
(scale:1/25,000, cell size;50m X 50m)
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Table 2-1. Main-stream length for each scale and cell

size
(unitkm)

. classification

- Nol | No2 | No3 | Nod | No5 [ Nob
cell cize| scale

1/5000 [44.779 | 42.458 [31.606 | 20.148 | 9.205 | 21.201
1/25,000 | 44.585| 42428 [31.205] 19945 | 9.098 | 21.068
1/50,000 | 44.451 | 42.359 |31.156| 19743 | 9090 | 20983
1/5000 | 44.313 | 41.840 |31.2821 19906 [ 9.068 | 20961
1/25,000 | 44.107 | 41.809 | 308831 19719 | 8979 | 20809
1/50,000 | 43.903 1 41.777 | 30834 | 19521 | 8930 | 20.740
1/5000 {43948 | 41.327 | 30809 | 19569 | 8942 | 20.763
1/25000 | 43.753 | 41.207 [30411 19412 | 8862 | 20610
1/50,000 | 43562 | 41.275 [30.363 | 19.251 | 8810 | 20571
1/5000 [43641| 41.019 [ 30592 | 19.388 | 8843 | 20570
1/25000 | 43449 40989 | 30.197 119209 | 8743 | 2042
1/50,000 | 43.251 | 40953 | 30.148{ 19011 | 8710 [ 20371
1/5000 | 43513 [ 40.715 | 30451 [ 19.309 | 8759 | 20461
1/25000 | 43.301 | 40686 | 30.057 | 19102 | 8663 | 20.309
1/50,000 | 43.049 | 40659 | 30.011 | 18901 | 8620 | 20.252
1/5,000 | 43.309 | 405% |30.289]19.202 | 8720 [ 20312
1/25000 | 43.110 | 40569 [ 29893 | 19.008 | 8615 | 20159
1/50,000 | 42.903 | 40538 29843 | 18850 | 8560 | 20.108
1/5000 {43149 | 40.453 [30.150119.110 | 8651 | 20229
1/25000 | 42.953 | 40433 [29.749 | 18937 | 8547 | 20079
1/50,000 | 42.748| 40415 | 29701 | 18720 | 8500 | 20015
1/5000 |43011) 40.335 | 30056 { 19.041 | 8615 | 2008
1/25,000 | 42.808 | 40311 | 29610 18839 | 8510 | 19.950
1/50,000 | 42.605| 40289 |29.562 | 18651 | 8.450 | 19.901
1/5000 42913 40.228 [ 29979 | 18959 | 8583 | 20027
1/25000 | 42.711 | 40.202 | 29.495| 18761 | 8470 | 19.870
1/50,000 [ 42512 | 40.173 | 29448 | 18560 | 8410 | 19818
1/5000 {42,810 | 40.089 [29.803 [ 18878 | 8518 | 19949
1/25000 | 42,607 | 40073 | 29.403| 18680 | 8438 [ 19.781
1 1/50,000 | 42.415 | 40.057 | 29.355 | 18479 | 8370 | 19722
100m | 1/5000 {42.728} 30.968 | 29713 | 18812 | 8458 | 19939
X [1/25000 | 42520 | 39.950 | 20314 | 18613 | 8379 | 19722
100m | 1/50,000 | 42.310 | 30931 | 20.257 | 18416 | 8320 [ 19669
120m | 1/5000 | 42.561 | 30.832 | 29519 | 18709 | 8413 | 19870
X | 1/25000 | 42.353] 39.821 | 29.118 | 18511 | 8353 | 19631
120m | 1/50000 [ 42.149 | 39.842 | 20.060 | 18303 | 8290 | 19571
150m | 1/5000 142.354| 39530 | 29.282| 18547 | 8347 | 19688
X [1/25000 | 42.160 | 30529 | 28.886 | 18351 | 8.287 | 19521
150m | 1/50,000 | 42.013 | 39.549 | 28824 |18.178 | 8.230 | 19479
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Table 2-2. The relationship between scale and length
in Koch tn'angle4)

Divided | Total

Small scale 1 1 1

Middle scale 1/3 4 4/3
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Table 2-3(a). Results of regression analysis for each Table 2-3(b). Results of regression analysis for each

scale rate and cell size(No.1) scale rate and cell size(No.2)

Classification Regression Formula Cé);;lzzgz))n Classification Regression Formula %;fg?ﬁ?;’
1/50,(1)0 Y = 4%94%7 ¥ Xc—0.0165173 0994308 1/50’0(x) Y = m441 491 * XC—O,Ol%l?.l 0997072

Scale | /25000 |Y = 458661077 * X "8 | 0.989965 Scale| 1/25000 |Y = 438392210 » X °®® | 0996214
15000 | Y = 460625747 * X, "% | 0.989557 15000 | Y = 438863830 * X, 22 | (0995851

5mX5m | Y = 45986252 * X, *™% | 0985280 5mX5m | Y = 426685643 * X, 2P | 0.953062
10mX10m | Y = 458006842 * X, 2% | (960503 10mX10m | Y = 420641275 * X, 0% | 0945688
WmX0m | Y = 453810435 * X, O | 0.945383 20mX20m | Y = 4151518 * X, 0% 0.981235
30mX30m | Y = 450620579 « X, "™ | 0945306 30mX30m | Y = 412520060 * X, 0% | 0924423
40mX40m | Y = 451856966 * X, "O5™ | 0925164 40mX40m | Y = 4001543 * X, 00B™ | 0958306

Cell | SOmXS0m | Y = 447787367 * X, *™¥"* | 0944158 Cell | 0mX50m | Y = 40796.2088 + X, °™® | 0.925406
60mX60m | Y = 44599.9457 * X, O%%*® | 0943435 60mX60m | Y = 405889846 * X, U | 0962230

Size | 70mX70m | Y = 444840357 * X, °%®2 | 0049962 Size [ 20mX70m | Y - 40409531 * X% | 0960180
80mX80m | Y = 443687354 * X, ™ | 0951147 0mX80m | Y = 404228129 = X OB | 0935142
OmXNm | Y = 442466662 * X, O | 0956008 OmXOm | Y = 402028508 * X2 | 0.949811
100mX100m | Y = 442449809 * X, "™ | 0948020 100mX100m | Y = 40099.3051 * X, %% | 0942771
120mX120m | Y = 44007.2383 * X, 9% | (045413 120mX120m | Y = 309883189 * X, %™ | 0955767
150mX150m | Y = 436053134 * X O | 0978383 150mX150m | Y = 306881861 * X, °®® | 0956066

* Y ; Main stream length(log), X ; Cell Size(log), * Y ; Main stream length(log), X. ; Cell Size(log),
Xs ; Scale(log) Xs 5 Scale(log)

Table 2-3(c). Results of regression analysis for each  Table 2-3(d). Results of regression analysis for each

scale rate and cell size(No.3) scale rate and cell size(No.4)

Classification Regression Formula Cc.ggfl?g%n Classification Regression Formula %;fg?g(z);l
/50000 | Y = 324655782 + X. "% | 0970632 50000 | Y - 206477689 * X, "% | 0984508

Scle | /25000 |Y = 32505259 * X ™™ | 0.980833 Scale | 1/25000 | Y = 208392105 * X, ®2® | 0986141
/5000 | Y = 328902103 * X "™ | 0978095 15000 | Y - 210167004 » X, 25 | 0087637

SmX5m_| Y = 336672 « X | 0961423 5mX5m | Y = 216642334 * X, | 094900
10mX10m | Y = 330639115 * X, "' | 0.961606 10mX10m | Y = 213305415 * X, "™ | 0941100
A0mX20m_| Y = 325842543 » X, | 0960956 20mX20m | Y = 20739311 * X, | 094677
AmX30m | ¥ = 323584903 « X,""FY) 0961974 30mX30m | Y = 207799748 « X, "% | 0965026
AmX40m | Y = 322083319 * X, | 0950799 40mX40m | Y = 208320089 + X,"2® | 09521%

Coll [ S0mXS0m | Y = 32063751 « XM | 0962621 Co | 50mXsm | Y = 205108261 + X, """ | 09715%
| 60mX60m | Y = 319392868 + X, | 0960694 60mX60m | Y = 206433754 + X, 7 | 0916137
57 | 70mx70m | Y - 320704802 + X, "™ | 0963745 57 [ omx0m | Y - 204979839 « X, "5 | 0967319
80mX80m | Y = 32117.738 * X, "™ | 0953624 SmX80m | Y - 204445569 * X, " | 0946577
W0mXPm | Y = 315838308 * X O | 0.960786 0mX0m | Y - 203638676 * X, "B | (946572
100mX100m | ¥ = 315256375 + X, ) 096747 100mX100m | Y = 202884155 * X, "™ | 0949704
120mX120m | Y = 313439727 * X, "™ | 0967724 120mX120m | Y = 20220102 * X, "™ | 0942004
150mX150m | Y = 311001128 * X, | 0970785 150mX150m | Y = 199275807 * X5 | 0.963%6

* Y ; Main stream(log), X ; Cell Size(log), * Y ; Main stream length(log), X. ; Cell Size(log),
Xs ; Scale(log) Xs 5 Scale(log)
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Table 2-3(f). Results of regression analysis for each
scale rate and cell size(No.6)

Classification Regression Formula %’;?fligz);] Classification Regression Formula Ccfggfl??{(z);]
1/50000 | Y = 219109606 * X, "™ | 0971330 180000 | Y = 959201448 * X, "™ | 0.985078

Scale | 1/25000 |Y = 219919644 * X, *™ | 097499 Scale | 1/25000 | Y = 958717742 * X, ™™ | 0984314
15000 | Y = 220846581 * X "FF | 0987084 15000 | Y = 97121146 * X, M | 0975417
5mX5m | Y = 219953623 * X, "6 | 0992879 5mX5m | Y = 96639620 * X, U® | 0.945760
10mX10m | Y = 21797.0235 * X, P | 0999816 10mX10m | Y = 9591.16324 = X, "™ | 0996161
20mX20m | Y = 215032035 * X, "5 | 0980298 0mX20m | Y = 94457313 * X | 0.999560
PmX0m | Y = 213267779 « X, OPH" | 0996334 30mX30m | Y = 935827112 * XU | 0,996882
40mX4O0m | Y = 21257419 = X, 0% | 0999118 40mX40m | Y = 9208474 * XU 0.999800

Cell | 0mXS0m Y = 210026462 * X" | 0.997066 Cell | OmXS0m | Y = 933262199 * XY | 0.997585
60mX60m | Y = 21040.7975 * X, *™5%® | 0999998 F0mX60m | Y = 923177135 = X, "™ | 0.999822

Size " 70mX70m | Y = 208006019 * X, "% | 0998290 Size | 0mX70m | Y = 924529567 * X, " | 0.994709
80mX80m | Y = 20827.723 = X, "™ | 0096031 SOmX80m | Y = 94770845 * XU 1 0997156
0mXPm | Y = 208186772 * X, ' | 0998115 POmXPVm | Y = 906960421 * X ™™ | 0967396
100mX100m | Y = 20092.3185 * X 2™ | 0987873 100mX100m | Y = 897456903 * X, "™ | 0979218
120mX120m | Y = 210306783 * X, °™ | 0988871 120mX120m | Y = 8863.40482 * X, "™ | 0.942563
150mX150m | Y = 204968485 * X, *®™® | 0.9888% 150mX150m | Y = 87771402 + X "™ | 09565286

* Y ; Main stream length(log), X. ; Cell Size(log),
Xs ; Scale(log)

Yol A FAZME AA st 7187 £ AEA
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A7l wE EReHdold Wi Y (Y&
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A}
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* Y ; Main stream length(log), X. ; Cell Size(log),
Xs ; Scale(log)

Table 2-4. Fractal dimension for each scale and cell
size

Classification | No.l | No2 | No.3 | No4 | No5 | No6

10165
10163
10162

1019%
1.0200
1.020

1.0224
1.0223
1.022

1.0245
1.0242
1.0238

1029
1.0283
1.0289

1.0228
1.0230
1.0220

Scale

1.0031 | 1.0006

1.0006

1.0065 | 1.0084

1.0080

1.0043
1.0066

1.0068
1.0066

1.0038 1.0066

1.0037
1.0037
1.0044
1.0039
1.0038
1.003%
1.0039
1.0038
1.0041
1.0039
1.0034

1.0006
1.0007
1.0006
1.0006
1.0004
1.0005
1.0006
1.0003
1.0004
1.0004
1.0004

1.0066
1.0067
1.0066
1.0067
1.0068
1.0077
1.0082
1.0069
1.0070
1.0071
1.0071

1.0067
1.0081
1.0088
1.0077
1.0084
1.0086
1.0088
1.0088
10088
1.0090
1.0084

1.0041
1.0042
1.0045
1.0044
1.0046
1.0041
1.0046
1.0060
1.0062
1.0068
1.0048

1.0164

1.0167
1.0169
1.0080
L0076
1.0083
1.0087
10073
1.0069
1.0061
1.0058

Cell

Size

T0mX70m

OmXWm
100mX100m
120mX120m
150mX150m
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