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Change characteristic of basin topographical parameters
according to the threshold area of minimum order stream
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The size of minimum order stream has a very sensitive effect on runoff analysis model using the divergence
characteristic of stream. Therefore, in this study, the threshold area of minimum order stream has been examined
the change characteristic of topographical parameters. The subject basin of the research was the upper basin of the
Kumho water gage station which is located in the middle of the Kumho river. The 1:25,000 numerical geography
which was constructed 10x10m mesh was used. The range of investigation of topographical parameters are number
of stream order, length, area, slope, basin relief, sinuosity ratio, drainage density and total stream length etc. It
was found from the result of analysis that the threshold value of minimum order stream has a very big effect on
topographical parameters of basin. It was found that the threshold area of minimum ord er stream revealed under
0.10km’. Furthermore, the parameters showed a serious change except for over 0.10km’.
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Fig. 1. Stream order of river basin(Horton-Strahler
method).
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Fig. 2. Determination of stream topographical parameters using DEM(Kim & Shin, 2002).
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Table 1. Comparison between the topographical parameters according to the threshold value of minimum order

stream
B Stream Order
Parameters |Area(km’)— 2 3 4 5 6 7 8
001 | 27562 | 5197 | 1029 208 1 8 2 ]
0.05 4448 869 175 40 7 2 1 -
0.10 3607 552 115 29 5 2 1 -
0.15 1.252 291 63 12 3 1 -
Number | 020 1115 224 51 10 3 1 B -
025 8% 185 44 10 3 1 n .
030 732 157 3% 7 2 1 - .
0.35 615 130 % 6 2 1 - n
0.40 556 121 27 6 2 1 . -
001 0149 | 0277 | 0677 | 1620 | 3840 | 12694 | 24289 | 9746
0.05 0317 | 0726 | 1682 | 4239 | 16036 | 16874 | 9746 .
0.10 0436 | 1039 | 2484 | 7224 | 15723 | 5848 | 9746 -
Longth 015 0528 | 1278 | 2761 | 11881 | 1981 | 11902 —
oy 020 0621 149%5 | 3173 | 12063 | 19018 | 11902 - -
' 095 0707 | 1580 | 3203 | 11655 | 19018 | 11902 B -
0.30 0786 | 1667 | 4432 | 15079 | 16874 | 9746 N -
0.35 0.881 1912 | 53% | 18316 | 5848 | 9746 - -
0.40 0.901 1982 | 5276 | 18316 | 588 | 9746 - -
0.01 0021 | 0096 | 0483 | 2531 | 12491 | 81932 | 400596 |920.834
005 0118 | 0581 | 2877 | 13794 | 100981 | 40059 | 920834 -
0.10 0223 | 1782 | 399 | 33813 | 158216 | 401796 | 920834 -
Area 015 0452 | 2065 | 9412 | 51962 | 24495 | 920834 .
My [ 020 0471 | 2301 | 12653 | 61256 | 253654 | 920834 B
' 0.25 0594 | 2741 | 11238 | 67222 | 265874 | 92083 . -
0.30 0720 | 3193 | 15698 | 100981 | 40059 | 920834 - -
035 0858 | 3950 | 19658 | 142186 | 40059 | 920834 - -
0.40 0943 | 4202 | 19854 | 142186 | 40059 | 920.834 - -
001 0180 | 0136 | 009 | 0046 | 0017 | 0007 | 0003 | 0.001
0.05 0118 | 0076 | 0038 | 0017 | 0006 | 0002 | 0001 -
010 0100 | 0054 | 0019 | 0009 | 0003 | 0001 | 0001 -
Slope 0.15 0083 | 0048 | 0021 | 0008 | 0003 | 0001 - -
o [Co 0077 | 0040 | 0017 | 0006 | 0003 | 0001 - .
05 0072 | 003 | 0017 | 0006 | 0003 | 0001 - n
0.30 0067 | 0030 | 0014 | 0006 | 0002 | 0001 B .
035 0065 | 0020 | 0013 | 0003 | 000l | 0001 . -
040 0063 | 002 | 0013 | 0003 | 000l | 0001 . B
005 6473 | 7665 | 733 | 7094 | 7101 | 7239 | 7429 | 7502
0.05 2509 | 2871 | 2810 | 2747 | 2883 | 28% | 2891 -
0.10 1753 | 2081 | 2057 | 2062 | 2123 | 2063 | 2069 -
Drainage | 0.15 1406 | 1715 | 1684 | 1619 | 1720 | 1710 - n
Density | 020 1215 | 1476 | 1478 | 1487 | 1506 | 1498 - -
km | 025 1106 | 1339 | 1321 | 1349 | 1369 136 . -
0.30 1006 | 1202 | 1214 | 1232 | 1240 | 1244 — -
035 0963 | 1124 | 1149 | 1186 | 116l 1165 - -
040 0888 | 1052 | 108l | 1114 | 1097 | 1102 . .
Ao 48 GISA 29 o83l ZAT Ao ddEg.
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Fig. 4. Comparison between the topographical parameters according to the threshold value of minimum order
stream.
Table 2. Comparison of Horton stream order ratios according to the threshold value of minimum order
stream
Threshold Area(km?
0.01 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50
R, 4.789 4.709 4.701 4621 4.599 4,423 4.410 4.386 4.291 4.343 4.137
Rp 4.504 4279 4.273 4.250 4.161 3.955 3.933 3.808 3.715 3.698 3571
Ry 2.098 2.090 1.983 2.231 2.103 2.032 1976 2.075 2.064 2.303 2.163
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Fig. 5. Comparison of Horton stream order ratios according to the threshold value of minimum order stream.
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