/—J J. Korea Water Resour. Assoc. Vol. 53, No. 7 (2020), pp. 521-531 pISSN 1226-6280
@ doi: 10.3741/JKWRA.2020.53.7.521 eISSN 2287-6138

Potential damage assessment of inland wetlands by topsoil erosion

Kim, Seongwon? - Jeong, Anchul®* - Lee, Daeeop® - Lee, Giha®

“Researcher, Department of Disaster Prevention KNU Emergency Management Institute, Sangju, Korea

Researcher, International Water Resources Research Institute, Chungnam National University, Daejeon, Korea

“Researcher, Department of Disaster Prevention KNU Emergency Management Institute, Sangju, Korea

dprofessor, Department of Construction and Disaster Prevention Engineering, Kyungpook National University, Sangju, Korea

Paper number: 20-028
Received: 24 March 2020; Revised: 1 June 2020; Accepted: 1 June 2020

Abstract

The purpose of this study is to suggest a quantitative assessment of wetland damage considering the effects of topsoil erosion and
deposition from rainfall. In the Cheoncheon Basin located upstream of the Yongdam Dam, 16 wetlands are located, but the lacustrine
and small palustrine wetland were analyzed for possible damage to erosion and deposition. As a result of applying typhoon events in
2002 and 2003, the sediment load from the upper basin was the highest at 2.30% (22,548 m®) of low water capacity. The average sediment
load in the mountain areas was found to be 0.03% of the low water capacity, and it was analyzed to be less damaging than the lacustrine
with relatively large watershed. as a result of the model, the lacustrine wetland, where a large area is used as agricultural land, shows
a high probability of sediment yield, so it is highly likely to damage the wetland by topsoil erosion.
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Fig. 1. Study area, Cheonchoen basin

Table 1. Information of observation station

Observation data Code Before name Changed name
30014150 Sang Jeon Jinangun (Jupyeongri)
L 30014160 Cheon Cheon 2 Jangsugun (Jangpasri)
Precipitation .
30014180 Jang Gae Jangsugun (Sambongri)
30014190 Gae Buk 2 Jangsugun (Wonchonri)
Water level 3001620 Cheon Cheon Jangsugun (Yeonhwagyo)
Table 2. Information of Inland wetlands
No Wetland name Area (m?) Location Type of wetland
1 Sinheung 803 N35°47'43.99" E127°33'05.53" Palustrine Wetland
2 Wolhyeon 20,187 N35°47'10.92" E127°35'47.53" Palustrine Wetland
3 Munseong 5,655 N35°47' 03.90" E127°37' 51.50" Palustrine Wetland
4 Bulsundong 3,000 N35°46'13.02" E127°32'29.78" Riverine Wetland
5 Cheoncheongyo 3,000 N35°45'13.93" E127°32'29.99" Riverine Wetland
6 Yangmeyongdong 3,000 N35°44'07.20" E127°32'09.74" Riverine Wetland
7 Boomgol 3,000 N35°43'53.57" E127°32' 08.81" Riverine Wetland
8 Ungokmaeul 10,000 N35°43'29.75" E127°31' 55.98" Riverine Wetland
9 Waryong 8,047 N35°42' 08.34" E127°30' 04.36" Lacustrine Wetland
10 Banwolmaeul 4,000 N35°41'37.50" E127°31'15.71" Riverine Wetland
11 Songcheongyo 7,000 N35°38'29.53" E127°30' 49.19" Riverine Wetland
12 Chilgokgyo 8,000 N35°43'45.79" E127°34'51.13" Riverine Wetland
13 Bangajae 4,500 N35°44'11.10" E127°34'26.50" Riverine Wetland
14 Hwaeumgyo 140,000 N35°41'50.90" E127° 34'40.09" Riverine Wetland
15 Byucknamjae 90,000 N35°41'02.60" E127°35' 04.62" Lacustrine Wetland
16 Odongjae (Deagok) 420,000 N35°41'47.20" E127°37'30.97" Lacustrine Wetland
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Table 6. Parameters estimation result
Parameter Estimated value Parameter Estimated value

Hydraulic conductivity (m/s) 0.012 Particle diameter (mm) 1.05

Effective soil depth (mm) 900 Soil detachability (kg/J) 0.5

Unsaturated depth ratio 0.138 Erosion coefficient 0.086

Saturated depth ratio 0.051 Kinetic energy (J/m?) Equation (Kim et al., 2018)

Permeability (%) 8.001 Critical Stream Power (m/s) 0.04
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