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Sediment Properties and Long-term Bed Change of Munsancheon
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Abstract : This study was conducted with the national river, Munsancheon, which is located in Paju-si, Gyeonggi-do.
The sediment discharge of Munsancheon was directly measured to analyze the sediment characteristics, and the
results were used in the numerical model to predict the long-term river bed variation. The flow-total sediment
discharge relation was derived using the measured total sediment discharge, and the results were compared with the
total sediment discharge that was calculated using the existing prediction formula to derive a proper sediment
discharge prediction method. In the actual measurements, the total annual sediment discharge was 5,478 ton/year,
and the specific sediment discharge was 29.23 ton/km/year. The Ackers & White formula resulted in the values very
close to the actual measurements. With the actual sediment discharge, geographical and hydrologic data as the input
variables, HEC-6 and GSTARS models were comparatively analyzed. The test results showed that the HEC-6 model
is suitable for the reliable prediction of the long-term river bed variation. Accordingly, the model was used for the
long-term river bed variation prediction in this study. In the case of Munsancheon, deposition was continued in the
downstream area and erosion occurred in the upstream area on the whole. It was expected that the stream would be
stabilized in the river bed condition of 20 years later. The river bed variation was within 1 m, which was at the
significance level. In the downstream area that is influenced by tide, however, the accumulation was continuously
increasing within the section 2,000-7,000 m from the outlet. It seems that this should be considered in establishing
the river management plans.

Keywords : River Bed Change, Sediment, HEC-6, GSTARS
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A= Aol of@l shubes FEAY Zokeld Acker & White, Yang 32 T 22 AEE
A BZE2E 293 EALE itk ARANE AS < o]&ste] FARFS AT & AT HlaglE
37] o ASAE AL E FHE F U Eips=g
wjol] o] &2ell ofal] AlLlek 2 AT gidshdelA FRAF SAHAAEE
2 ATee A5 FARbESE 3 e 2B W A A e, SAHA7E 97191 2008
E ARE o]g3dle] AFANS sl HEHo d 74, 2009 7€, el 47)90 20109 3
=2 vAFHE 1 e F fARRS FHskE ~5‘é°]q FrAREY BB TR, TS
A ofelsrEll AxHModified Einstein Procedure, ZAe AR, S=AHZAPE D-74(Depth—
MEP)E o]&3sle] AfAFRES 245ty A integrating suspended-sediment sampler)S ©|
ORRIFFERR] Hak= W=e] A A A (USGS)ol A |33t
A Qrel ¥ o 2 A, v*}ak«] A5 4 ol FrARES SAuL A HoA F 233 A3
TrERSl WS FEl shHlelA TAbES At 1 BS5AIE Table 19 A&t EAH4A #
= Wolth o]} & 75.?}?& AN 48 & ol W= 1.77~175.81m'/s0|aL, FAFEe
AS AANsL7] Y8l Toffaleti, Shen & Hung, W= 0.11~630.69 ton/dayelth. o] &AzHS

Table 1. Sediment of Munsancheon

X X Susp.ended Suspended X Total
No. Date Area | Velocity | Discharge SedlmenF Sediment Bed Sediment Sediment
() (m/s) (m'/s) Concentration (ton/day)
(mg/0) (ton/day) (ton/day)
1 08.07.26 | 185.02 0.80 148.12 39.53 505.87 44.76 550.63
2 08.07.26 | 176.81 0.76 133.54 46.26 533.71 32.67 566.38
3 08.07.26 | 169.50 0.74 126.20 26.14 285.08 28.48 313.56
4 08.07.26 | 161.62 0.67 108.79 39.31 369.49 32.45 401.94
5 08.07.26 | 155.64 0.52 80.79 20.79 145.12 11.99 157.11
6 09.07.09 | 210.68 0.83 175.81 41.52 630.69 25.11 655.80
7 09.07.09 | 202.75 0.81 164.34 34.76 493.62 29.29 522.91
8 09.07.09 | 194.95 0.54 104.78 32.39 293.25 34.96 328.21
9 09.07.09 | 187.29 0.52 98.12 32.03 271.54 76.74 348.28
10 09.07.09 | 179.78 0.53 94.40 29.10 237.30 29.88 267.18
11 09.07.09 | 17241 0.40 69.20 29.38 175.67 16.69 192.36
12 09.07.14 | 176.08 0.47 83.43 19.00 136.96 76.11 213.07
13 09.07.14 | 183.52 0.48 87.17 14.34 107.99 15.40 123.39
14 09.07.09 | 14.23 1.25 17.76 10.20 15.65 0.00 15.65
15 09.07.09 | 15.43 1.73 26.70 12.30 28.37 0.00 28.37
16 09.07.09 | 19.11 1.95 37.35 13.80 44.53 0.00 44.53
17 10.03.19 2.75 0.64 1.77 1.00 0.15 0.00 0.15
18 10.03.19 2.86 0.66 1.87 0.70 0.11 0.00 0.11
19 10.05.20 7.58 0.80 6.07 4.60 2.41 0.00 241
20 10.05.20 7.36 0.90 6.63 2.80 1.60 0.00 1.60
21 10.05.20 7.25 0.64 4.67 3.40 1.37 0.00 1.37
22 10.05.20 7.14 0.71 5.08 2.10 0.92 0.00 0.92
23 10.05.20 7.03 0.83 5.86 1.30 0.66 0.00 0.66
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Table 2. Characteristic of Methods

Methods Year Calculated Sediment Calculation Theory
Total
Englund & Hansen 1967 _O a Energy Model
Sediment
Bed Sedi N
Toffaleti 1968 ed ed1mer.1t, Suspended Dispersion-Transport Modes
Sediment
Total E i 1
Shen & Hung 1971 (_)ta xperimenta
Sediment Formula
Total
Ackers & White 1973 (,) a Energy Model
Sediment
Experimental
1973 Total
Yang(1973), Yang(1979) o Formula,
1979 Sediment
Energy Model
. Total Experimental
R R 1981
anga Sediment Formula
Bed Sedi
Rijn 1984 ed edlmer.lt, Suspended Dispersion—Transport Modes
Sediment
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