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ABSTRACT: This study aims to discuss the geomorphic development of the paleo-channel in the Bangnae-ri, located in the northern part
of the Geumwang Fault, and to determine the incision depth and rate that contributed to its evolution. For this purpose, a geomorphic analysis
was conducted using field surveys and LiIDAR-based DEM, and quartz OSL and K-feldspar IRSL dating were performed to estimate the
depositional age of the sediments. Considering scale, morphology and incision characteristics of the valley, it is inferred that the Bangnae-ri
valley functioned as a paleo-channel of the Suyudong Stream but has become an abandoned channel due to incision. The incision depth that
led to the valley’s abandonment is estimated to be approximately 12 m, and the incision rate, calculated from the elevation difference between
the paleo-channel bed and the present streambed along with the depositional age of the paleo-channel sediments, is about 0.25 m/ka since
48 ka. This study is significant in that it reports, for the first time, the incision rate around the Geumwang Fault and is expected to provide
an important basis for future research on the tectonic activity and geomorphic response of the Geumwang Fault.
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Fig. 1. Location of the Geumwang Fault and study area (Geumwang Fault modified from Lee (2010), Jang and Lee (2012), Kim
and Lee (2016, 2017), Weon and Lee (2018) and Choi and Lee (2020)).
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Fig. 2. Geomorphic and geological setting around the Bangnae-ri (geological setting modified from Kang and Jin (1972); Kim
and Lee (2016)) (Geumwang Fault modified from Jang and Lee (2012); Kim and Lee (2016, 2017); Choi and Lee (2020)). “S.”
refers stream. AF and RT means alluvial fan and river terrace, respectively. The landforms were named such that the most recently
formed landform was designated as number 1, and subsequent surfaces at progressively higher relative elevations were numbered
in ascending order (e.g., AF 1 is youngest and AF 2 is oldest). Yellow boundary indicates Bangnae-ri valley.
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Fig. 3. Slope-distribution map and cross-section profiles of the Bangnae-ri valley. The slope classes were classified using the

Jenks natural breaks method.
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Fig. 4. Watershed and fluvial development around the study area. The Bangnae-ri valley is located in the upstream near the drainage
divide, but is similar in developmental characteristics to the middle reaches of other streams.
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596

Table 1. The Single-Aliquot Regenerative-Dose protocol for quartz OSL D, estimation.

Step Treatment Observed
1 Give dose, D;
2 Preheat, 260°C for 10 s
3 Blue Stimulation, 40 s at 125C L
4 Give test dose, D,
5 Cut-heat, 220C for0 s
6 Blue Stimulation, 40 s at 125C T;
7 Return to step 1

Table 2. The Single-Aliquot Regenerative-Dose protocol for K-feldspar pIRIR25 De estimation.

Step Treatment Observed
1 Give dose, D;
2 Preheat, 250C for 60 s
3 IRSL, Stimulation for 100 s at 50C IRsy
4 IRSL, Stimulation for 100 s at 225C PIRIR 355
5 Test dose, T;
6 Preheat, 250°C for 60 s
7 IRSL, Stimulation for 100 s at 50C IRs,
8 IRSL, Stimulation for 100 s at 225C PIRIR 55
9 IRSL, Stimulation for 40 s at 290C
10 Return to step 1
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Fig. 6. The results of IR test on sample grains (a) and DRT results of quartz (b) from BNRO1 and BNRO2.
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Table 3. Equivalent doses, dosimetry and ages of the samples.
Sample Method D. (Gy) Doserate o jing rate (%/dec) Age (ka)™ n
(Gy'ka’)
BNROl  quartz OSL 134 + 8 530+0.13 - 25+£2 24
quartz OSL N.D."™ 431+0.10 - > 47" 24
BNRO2 .
K-feldspar 22348 512+0.11 1.4 48+ 1 12
pIRIRzzs

" Data from high-resolution low level gamma spectrometer were converted to infinite matrix dose rates using the conversion factors

given in Olley et al. (1996).
" Central age + 10 standard error.
™ Number of aliquots used for statistical analysis.

sHokkok

N.D. indicates that D, values could not be derived because the natural quartz OSL signals were in dose saturation level.

""" Estimated minimum deposition age from characteristic dose (2Dy).
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Fig. 9. Schematic block-diagrams showing geomorphic setting of before and after incision in the case of paleo-channel of Suyudong stream.
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Table 4. Reported incision rates in South Korea.
Terrace Altitude from the Incision rate
River riverbed or incision Age (ka) x Reference
level . (m/ka)
height (m)
Ist 7~13.5 37+3 0.28
Kohyun stream Cho and Lee, 2009
2nd 16 ~32 113+9 0.18
Ist 10 ~21 14+1 1.11
Odae stream Lee, 2009
2nd 14~21 42+3 0.07
Ist 9~12 10+1 1.05
Gwang stream 2nd 18~19 61+4 0.16
(Uljin-gun) Lee, 2014
3rd 30 ~45 92+5 0.61
Osip stream Ist 7~10 49+6 0.17
Danyang stream Ist 3.5 18+1 0.19 Cho et al., 2017
Wi stream, - 15.5 42+7 0.37
Yo stream - 15.8 67+9 0.24
Nam river - 154 54+ 8 0.28 Lee and Park, 2022
Im stream - 6.6 17+£2 0.39
Hoengcheon river - 8.5 33+£2 0.26
Ist 5 390+2 0.13
Gwang stream Shin et al., 2023
(Pohang-si) 2nd 10 67+7 0.18
Bulgap stream - 6.59 67+4 0.1 Lee et al., 2024

" Incision rates were calculated using the method of Shin et al. (2023) based on reported river-bed elevations or incision depths
and the ages of fluvial deposits, when not explicitly presented in research. Mean values were used when data were provided

as ranges.
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