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ABSTRACT: This study analyzed morphological changes in the Singwangcheon and Naengcheon streams in Pohang caused
by flooding due to Typhoon Hinnamnor. Analysis of the changes in river channel area from the past to recent times using
aerial photos and drone-taken images showed that the river width had gradually decreased since the 1960s. However, after
the flood, the river width increased again. Changes in the river cross-section before and after the flood show that a large
amount of coarse sediment was deposited inside the river bend while the outer bank was eroded. The water levels calculated
using HEC-RAS for the pre-flood cross-section based on the flood frequency discharges and estimated discharge from Oer
Reservoir were significantly lower than the observed water level, which means that the cross-sectional change was not
considered. The results of this study suggest that it is necessary to consider cross-sectional changes due to sediment transport
when estimating the flood level of small and medium-sized mountain streams, and it is needed to investigate the geomorphic
changes after floods.
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Fig. 1. Typhoon Hinnamnor at 23:00 5th Sep. 2022 (KMA
Weather Data Service 2023).
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Fig. 4. Photos of the study sites taken after flooding by
Typhoon Hinnamnor (a) Yongsan-ri (b) Hangsa-ri (c)
Mundeok-ri.
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Table 1. Aerial photographs and orthogonal images used in the study

Year Type Map sheet Scale Resolution
1969 Aerial photograph 36914 1:12,500 1200 dpi
1982 Aerial photograph 35902 1:20,000 1200 dpi
1992 Aerial photograph 35902 1:20,000 1200 dpi
2011 Ortho-rectified image 35902025 - 27 - 0.51 m/px
2021 Ortho-rectified image 35902025 - 27 - 0.25 m/px
2022 Ortho-rectified image from a drone This study - 0.04 m/px

2022 yr

Fig. 5. Aerial and drone photos of Hangsa-ri at different times. Channel areas are shown as polygons.
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Fig. 7. Change in channel boundary at Hangsa-ri.
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Yongsan-ri and Mundeok-ri cross-sections are assumed based on field investigation, while those of Hangsa-ri are

extracted from drone-based DSM after the flood.
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Table 3. Shear stress and movable particle size for three discharge conditions

Hangsa-ri Hangsa-ri Mundeok-ri
(2+600) (2+700) (0+500)
80-year flood 302.7 105.4 50.0
Shear stress Peak flood 308.2 108.2 517
(N/m?)
200-year flood 325 115.4 56.6
Movable 80-year flood 397.8 138.6 65.7
particle size Peak flood 405.1 142.2 68.0
(mm) 200-year flood 4272 151.7 744
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