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Case Study of Fault Based on Drainage System Analysis in the Namdae
Stream, Uljin Area

Jong-Gyu Han and Sung-Ja Choi*

Geological Research Division, Korea Institute of Geoscience and Mineral Resources, Daejeon 305-350, Korea
Geoinformatic Engineering, University of Science & Technology, Daejeon 305-350, Korea

A DEM (digital elevation model) is produced using a digital topographic map and is now a commonly used tool
in geologic surveys. This study aimed to clarify the relationship between knickpoints and faults in the Namdae
stream by analyzing a DEM of the area. The Namdae drainage basin was divided into three subbasins (S1, S2 and
S3) and their knickpoints developed for the middle to mid-upper regions were extracted from the DEM. The rela-
tive steepness Ks and concavity depending on the incision rate was higher in S1 than in S2 and S3 regions. We
assumed that the incision rate caused by active erosion resulted from several faults crossing the basins rather than
differences in rock types. There are 77 knickpoints in the Namdae drainage area, including the low-ranking branch,
and 24 of thses are on the main river system (S1, S2, S3). Of these 77 knickpoints, 27 (38%) are matched by
faults, and from the three basins, 13 (54%) correspond with faults, indicating that the knickpoints are connected
closely with the faults. For example the average Ks (relative steepness), was 38.8, but in the overlapping area of
the Samdang and Doocheon faults the Ks value was 42.99 ~ 43.39. We suggest that the faults resulted in geomor-
phic deformaion such as the high-Ksn knickpoints. There was little evdence of relationship between the knick-
points and rock boundaries, with 54% of the knickpoints distributed on the S1, S2, and S3 subbasins. We
concluded that the drainage basin knickpoints are the result of fault movement and are a type of geomorphologic
deformation that could be useful for surveying Quaternary faults or fault extension.

Key words : Digital Elevation Model, knickpoint, Geomorphic deformation, Quaternary fault or fault extension
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A Aoz Eo, A7) @S A7) B &
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717 T Yot B2 852 AN BFE F Q)
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& A3 olF EUE AIF B EdA ZALE 319
4I5S 978} (RGAE 1991).

AP &F ke 98 B5, A 84 Z2od
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PR 5 Fo] A7) G 2AP 8 gioh
SN, GEABNA A A, GF, AR 59 X
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Whipple, 2006; Hayakawa and Oguchi 2006; Wobus
et al, 2006; Rantitsch et al, 2009; Lee and Tsai
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o7 fA#AFo] glon(Wobus er 2/, 2006; Burbank
and Anderson, 2001), 3t Welol g A=A 1Y
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Fig. 1. Modified geological map of the Namdae drainage basin located in Uljin-gun (Lee et al., 1993).
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Fig. 2. The outcrop of Doocheon fault with N1SE/45NW in granite gneiss. The strike slip sense (the red straw in the black

circle) on the fault plane is shown in the left photo.
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Fig. 3. Knickpoint distribution of three main streams; (a)
detected knickpoints on drainage network of the relief map.
The Namdae drainage basin is divided into three lower rank
tributaries; S1, $2, and $3. 80 is a confluence of three
tributaries. (b) plotted knickpoints on the longitudinal profile
(a blue cross hair).
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Fig. 4. Log(slope)-Log(Area) schematic graph. This figure
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to mark the transition (A, between hillslope or colluvial
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in topographic data by an abrupt decrease in channel slope
with increasing drainage area.
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Tabte 1. Knickpoint parameters of Namdae drainage basins are divided into S0, S1, §2 and S3. S0 is the confluence of three
tributaries

Stream Knickpoint # Drainage Area (m?) Elevation (m) K Ko 0

mKP1 1013375 338 78.13
mKP2 2708550 215 43.69
mKP3 7158125 150 27.99

S1 mKP4 7651600 125 37.63 349 0.88+0.047
mKP5 14043925 95 21.38
mKP6 16197975 75 36.45
mKP7 17334700 65 20.45
mKP8 1741650 300 51.25
mKP9 2865325 250 54.6
mKP10 5682300 210 40.12
mKP11 7370575 155 38.74

S2 mKP12 15203800 130 26.06 26.1 0.84+0082
mKP13 15935525 115 29.21
mKP14 18876875 100 4299
mKP15 21725100 85 3275
mKP16 24559850 65 24.58
mKP{7 167350 324 45.85
mKP18 1970550 163 2831

S3 mKP19 5425075 120 3523 328 0.54+0.029
mKP20 6495450 90 31.01
mKP21 7514575 60 48.46
mKP22 - 55 21.05

SO mKP23 - 45 3381 - -
mKP24 - 35 41.68
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Fig. 9. The geological map shows the relationship between rock boundaries and knickpoints.
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Fig. 10. The relief map shows a relationship between knickpoints and faults within the Namdae drainage basin. 54% of main

stream knickpoints correspond with the faults.
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Table 2. Knickpoint parameters on the Doocheon fault

Knickpoint # DrainageArea(m?) Elevation(m) K Remark
mKP4 76351600 125 37.63 main stream
mKP4-1 7625475 130 37.63
mKP4 mKP4-2 7639675 127 37.63 .
mKP4-3 7654350 126 26,61
mKPa-4 7660300 125 2661
1 8903050 110 22.99 tributary
p 1291650 125 26.64 tributary
3 532025 150 36.43 (f‘zg"%ﬁ*
4 156225 198 2248 (;rgg’”gi*
5 327925 165 43.55 (;‘gg“gi*
mKP14 18876875 100 42.99 "(‘;‘é‘; SSE‘T
mKP14-1 18695975 100 42.99
mKP14-2 18874550 100 2.9
mKP14 mKP14-3 18874800 100 42.99 .
mKP14-4 18879000 100 42.99
mKP14-5 18885250 100 42.99
mKP14-6 18885350 100 42.99
6 907275 110 4339 (ltrg;’“ntfg'*
mKP13 15935525 115 2921 main stream
mKP13-1 15921425 116 35.79
_— mKP13-2 15936525 115 36.67
mKP13-3 15938900 115 327 *
mKP13-4 15940075 115 2327
mKP135 15941100 114 3667
mKPI2 15203800 130 26.06 main stream
mKP12 mKP12-1 15210725 130 844 .
mKP12-2 15277000 130 1344

* Tributary knickpoint superimposed on the main stream knickpoints

** Distance from fault
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Table 3. Knickpoint parameters on the Samdang fault

Knickpoint # DrainageArea(m?) Elevation(m) K, Remark
7 213800 320 59.24 tributary
8 270625 254 3548 tributary
9 697150 250 29.63 tributary
mKP9 2865325 250 54.60 main stream
mKP9 mKP9-1 2856700 255 60.41
mKP9-2 2865350 250 54.60 *
mKP9-3 2908175 243 62.75
tribut:
10 669500 235 59.51 (255 ni’;i*
11 341950 215 47.17 (;rz‘lg’“:zl)z*
6 907275 110 43.39 tributary
mKP14 18876875 100 42,99 tributary
mKP14-1 18695975 100 42.99
mKP14-2 18874550 100 42.99
mKP14 mKP14-3 18874800 100 42.99 .
mKP14-4 18879000 100 42.99
mKP14-5 18885250 100 42.99
mKP14-6 18885350 100 42.99
mKP15 21725100 85 32.75 main stream
mKP15-1 21722500 85 32.75
mKP15-2 21722725 85 56.96
mKP15-3 21723400 85 32,75
mKP15 mKP15-4 21723900 85 32.75 X
mKP15-5 21725175 84 32.75
mKP15-6 21727400 84 32.75
mKP15-7 21728200 83 32.75
mKP15-8 22566425 82 32.75
12 433025 88 30.88 tributary
13 23828150 75 23.15 tributary
14 23860525 72 23.15 tributary
mKP7 17334700 65 20.45 main stream
mKP7-1 17337050 65 20.45
mKP7 mKP7-2 17334150 65 20.45
mKP7-3 17330375 65 20.45 *
mKP7-4 17329700 65 20.45
mKP7-5 17329200 65 20.45
mKP16 24559850 65 24.58 main stream
mKP16 mKP16-1 24551325 65 24.58
mKP16-2 24553525 65 24.58 *
mKP16-3 24562700 65 24.58

* Tributary knickpoints superimposed on the main stream knickpoints
** Distance from a fault
*** Fault outcrop by knickpoint

3Tt (Table 6). S0 sldda-e GET1E F Qo AR 9EEH wAke, ol A
TGS TS, 5o gviadEs sdd of E=e} Holgge] Wask lrt (Fig. 10). &
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Table 4. Knickpoint parameters on the Joongdang fault
Knickpoint # DrainageArea(m?) Elevation(m) K Remark
13 23828150 75 23.15 m‘i‘ﬂm
14 23860525 72 23.15 ‘”E‘iif’?
15 590925 120 3537 tributary
main stream
mKP19 5425075 120 35.23 (105 m)u
mKP19 mKP19-1 5422950 120 3523
mKP19-2 5424475 120 3523 *
mKP19-3 5425275 120 35.23
* Tributary knickpoint superimposed on the main stream knickpoints
** Distance from fault
*** Fault outcrop by knickpoint
Table 5. Knickpoint parameters on the Olmigol fault
Knickpoint # DrainageArea(m?) Elevation(m) K, Remark
17 3394175 139 38.86 tributary
16 1317125 134 47.10 tributary
mKP19 5425075 120 3523 main stream
mKP19-1 5422950 120 3523
mKP19
mKP19-2 5424475 120 35.23 *
mKP19-3 5425275 120 } 3523
tributary
15 590925 120 35.37 (89 m)**
mKP20 6495450 90 31.01 main stream
fault outcrop
mKP20-1 6473975 95 35.70
mKP20-2 6475050 95 38.83
mKP20 kP03 6475250 95 38.83 .
mKP20-4 6475800 95 35.70
mKP20-5 6494275 90 46.88
mKP20-6 6495175 90 46.88
* Overlapping knickpoints of tributaries and the main stream
** Distance from fault
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Table 6. Knickpoint parameters on the Hadang fault

Knickpoint # DrainageArea(m?) Elevation(m) K, Remark
mKP4 7651600 125 37.63 main stream
mKP4-1 7625475 130 37.63 N
mKP4 mKP4-2 7639675 127 37.63 *
mKP4-3 7654350 126 26.61 *
mKP4-4 7660300 125 26.61 '
1 8903050 110 22.99 tributary
mKP5 14043925 95 21.38 main stream
mKP4-1 14042275 95 34.37
mKP4-2 14042650 95 34.37
mKP5 mKP4-3 14043400 95 27.10 .
mKP4-4 14043850 95 27.10
mKP4-5 14044775 95 27.10
mKP4-6 14064875 91 21.38
mKP6 16197975 75 36.45 main stream
mKP6-1 16133600 75 26.69
mKP6-2 16195950 75 36.45
mKP6-3 16199825 75 36.45
KRG mKP6-4 16199950 75 36.45
mKP6-5 16200850 75 36.45 *
mKP6-6 16201400 75 36.45
mKP6-7 16202950 75 36.45
mKP6-8 16203675 75 36.45
mKP6-9 16307200 75 36.45
mKP7 17334700 65 2045 mzz;:;’m
mKP7-1 17337050 65 20.45
mKP7 mKP7-2 17334150 65 2045
mKP7-3 17330375 65 20.45 *
mKP7-4 17329700 65 20.45
mKP7-5 17329200 65 20.45

* Overlapping knickpoints of tributaries and the main stream
** Distance from fault
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