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Input data =
MODEIN
+ Date of Measurement

+ Time of Measurement (FORTRAN)

« Water discharge Total sediment

+ Average velocity

+ Channel width l' t discharge

+ Average depth
+ Average sampled depth Qt(tonS/daY)

mp [ Calculated result

* Unsampled distance Calculation option
*» Water temperature Sediment
«D35 * No measured z-value used R
+ DB5 * Representative size(s) selacted concentration
M t ded sediment b t
easurement suspended sedimen y computer o Ct(ppm)
concentration « A single representative size
+ Specific gravity of sediment used Representative size # = 4
* Suspended sediment size distribution * No Burkham & Dawdy's
* Bed material size distribution option used

<J% 1> How chart of MODEIN program
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Sampled load
Unsampled load

Collection availability

J| pH3Y & S3Y | |AE

A
B4

factor
Wash load

Relation hydraulic

Bed material load

3> Classification of river sedimentation

Saltation load
Contact load

I
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Move type

Suspended load

Bed load

Classification
Total
Sediment load

% AF&: Korea Institute of Construction Technology(1989).
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<% 4> Cross-section of water level station
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<X 4> Suspended sediment concentration analysis at Daecheon water level station

Event Measurement time Discharge Concentration S::;?::;d Remark

(year-month—day) (m3/s) (ppm) (tor/day)

1 2005-07-01 14:50 570.3 450.3 22,188.0

2 2005-07-01 17:15 781.0 437.6 29,528.5

3 2005-07-01 19:25 771.0 2284 15,214.7

4 2005-07-02 09:00 1,334.5 334.9 38,614.2 %g(l)%o

5 2005-07-02 12:10 1,729.8 278.0 41,5484

6 2005-07-02 15:15 1,605.1 139.2 19,304.3

7 2005-07-08 18:05 131.3 14.4 163.4

1 2008-08-05 16:57 8.2 9.9 7.0

2 2008-08-17 19:10 50.9 10.5 46.2

3 2008-10-10 10:06 5.9 6.5 3.3

4 2008-11-03 12:30 10.7 6.7 6.2

5 2009-05-17 10:40 17.2 26.7 39.6

6 2009-06-18 09:00 10.2 12.0 10.5

7 2009-06-22 14:24 g87.2 4.7 3138 .

8 2009-06-22 19:15 75.1 25.0 162.2 sTttTldSy

9 2009-06-23 05:20 47.5 28.3 116.3

10 2009-07-15 11:00 789.7 139.0 9,483.9

11 2009-07-15 16:10 504.3 92.0 4,008.8

12 2009-08-11 16:31 23.1 12.3 24.6

13 2009-08-12 11:04 446 134 51.6

14 2009-08-25 10:28 1.7 12.7 12.7

15 2009-10-09 09:46 4.4 5.8 2.2

% ZE: KARICO(Korea Agriculture & Rural Infrastructure Corporation)(2005).
<H 5> Suspended sediment concentration analysis at Sintaein water level station
Event Measurement time Discharge Concentration S::;?::;d Remark

(year-month-day) (m3/s) (ppm) (ton/day)

1 2005-07-03 21:00 82.4 92.4 657.8

2 2005-07-09 09:30 39.8 64.0 220.1

3 2005-07-11 02:45 35.5 48.4 148.5

4 2005-07-11 06:25 56.7 7.2 348.8

5 2005-07-11 07:40 74.5 163.2 1,050.5| KARICO

6 2005-07-11 08:02 87.0 187.4 1,408.6 2005

7 2005-07-11 08:35 96.3 255.6 2,126.7

8 2005-07-11 09:00 109.4 248.6 2,349.8

9 2005-07-11 09:36 122.9 260.8 2,769.3

10 2005-07-11 11:05 116.0 225.8 2,263.1




190 &t=fD2el=8 M2 H2& 2012. 04

<H 5> Suspended sediment concentration analysis at Sintaein water level station(X|=5)

Measurement time Discharge Concentration Suspended
Event (year-month~day) (m3/s) (oom) sedment Remerk
Y i Pe (tony/day)
1 2008-08-05 10:55 1.6 14.7 2.1
2 2008-08-18 08:21 32.2 160.1 4449
3 2009-05-17 09:20 11.6 125.0 125.2
4 2009-05-17 13:32 8.2 103.3 735
5 2009-05-17 15:59 8.8 80.0 60.8
6 2009-06-22 13:15 49.3 197.9 843.8
7 2009-06-22 16:18 445 272.2 1,045.5
8 2009-06-22 21:38 32.6 228.3 642.6
9 2009-06-23 06:54 11.9 63.3 65.2
10 2009-06-23 101 8.6 36.7 27.2
11 2009-06-29 11:2 59.4 260.0 1,334.0 This
12 2009-06-29 1320 53.9 280.0 1,302.8 study
13 2009-06-29 16:56 28.7 137.8 3.2
14 2009-06-29 18:46 24.5 128.9 2733
15 2009-06-29 20:27 16.6 102.8 147.8
16 2009-07-15 10:30 271.9 314.0 7.377.7
17 2009-07-15 14:45 146.6 238.0 3,014.7
18 2009-07-15 17:35 110.7 209.3 2,001.5
19 2009-07-15 21:30 75.5 173.0 1,127.9
20 2009-08-11 16:34 30.8 67.3 177.7
21 2009-08-12 12:00 32.4 61.9 173.6
22 2009-08-25 12:33 2.6 12.2 2.7
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<X 6> Bed-material size distribution

Percentage of passing (%)
Station Less than 0.0625~ 0.125~ 0.25~ 0.50~ 0.10~
0.0625mm 0.125 0.25 0.50 1.0 2.0
Daecheon 4.03 1.51 5.70 11.77 36.67 40.32
Sintaein 2.70 1.40 0.20 7.08 49.63 38.95
<a¥ 5> 2 Ui 2 AER SRS A Ao b aAdelt gt og Hd frolA
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<% 5> Cumulative curve for bed-material size
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<& 6> Sediment rating curve
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<¥ 7> Total sediment load analysis at Daecheon water level station

Measurement time Discharge thaj
Event i (m3/s) sediment Remark
(ton/day)
1 2005-07-01 14:50 570.3 26,3429
2 2005-07-01 17:15 781.0 38,776.1
3 2005-07-01 19:25 771.0 20,609.8
4 2005-07-02 09:00 1,334.5 42,535.6 %E(I)%O
5 2005-07-02 12:10 1,729.8 47,6194
6 2005-07-02 15:15 1,605.1 24,668.5
7 2005-07-08 18:05 131.3 2394
1 2008-08-05 16:57 8.2 7.0
2 2008-08-17 19:10 50.9 55.6
3 2008-10-10 10:06 5.9 3.3
4 2008-11-03 12:30 10.7 6.2
5 2009-05-17 10:40 17.2 94.5
6 2009-06-18 09:00 10.2 10.6
7 2009-06-22 14:24 g87.2 3,745.0 .
8 2009-06-22 19:15 75.1 3,633.2 sTuTldSy
9 2009-06-23 05:20 47.5 1,501.1
10 2009-07-15 11:00 789.7 10,127.3
11 2009-07-15 16:10 504.3 45273
12 2009-08-11 16:31 23.1 64.3
13 2009-08-12 11:04 446 269.7
14 2009-08-25 10:28 1.7 12.8
15 2009-10-09 09:46 4.4 2.2
% ZE: KARICO(Korea Agriculture & Rural Infrastructure Corporation)(2005).
<H 8 Total sediment load analysis at Sintaein water level station
. . Total
Event ’Eg:sﬁ:ﬁgiﬂt_gg? D|(srﬁg75;e sediment Remark
(ton/day)

1 2005-07-03 21:00 82.4 3,704.4
2 2005-07-09 09:30 39.8 2,340.3
3 2005-07-11 02:45 35.5 2,330.3
4 2005-07-11 06:25 56.7 4,387.8
5 2005-07-11 07:40 74.5 4,886.6 KARICO
6 2005-07-11 08:02 87.0 5,879.7 2005
7 2005-07-11 08:35 96.3 5,854.0
8 2005-07-11 09:00 109.4 6,932.5
9 2005-07-11 09:36 122.9 7,451.7
10 2005-07-11 11:05 116.0 5,999.6
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<H 8> Total sediment load analysis at Sintaein water level station(X|=5)

Measurement time Discharge Tgtal
Event i (m3/s) sediment Remark
(ton/day)
1 2008-08-05 10:55 1.6 2.0
2 2008-08-18 08:21 3.2 696.7
3 2009-05-17 09:20 1.6 135.6
4 2009-05-17 13:32 8.2 185.0
5 2009-05-17 15:59 8.8 213.2
6 2009-06-22 13:15 49.3 1,903.5
7 2009-06-22 16:18 4.5 2,152.8
8 2009-06-22 21:38 32.6 1,029.7
9 2009-06-23 06:54 1.9 2.7
10 2009-06-23 10:17 8.6 27.3
11 2009-06-29 11:25 59.4 7,605.8 This
12 2009-06-29 13:20 53.9 6,629.1 study
13 2009-06-29 16:56 28.7 886.7
14 2009-06-29 18:46 24.5 485.9
15 2009-06-29 20:27 16.6 166.8
16 2009-07-15 10:30 271.9 8,210.0
17 2009-07-15 14:45 146.6 3,787.9
18 2009-07-15 17:35 110.7 2,705.6
19 2009-07-15 21:30 75.5 1,866.5
20 2009-08-11 16:34 30.8 905.8
21 2009-08-12 12:00 3.4 675.0
22 2009-08-25 12:33 2.6 2.7

% A& KARICO(Korea Agriculture & Rural Infrastructure Corporation)(2005).
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Simulated (mm)

Observed(mm)

<& 8> Discharge calibration at Daecheon water level station

<X 9> Comparison of observed and simulated runoff at Daecheon water level station

Period Runoff (mm) RMSE R
Observed Simulated (mm/day)
2007~2008 1,976.4 1,913.4 2.98 0.81
g
£
E

1} 1 10 100 1000

Observed(mm)

<& 9> Discharge calibration at Sintaein water level station

<X 10> Comparison of observed and simulated runoff at Sintaein water level station

) Runoff (mm) RMSE
Pl Observed Simulated (mm/day) =
2007~2008 3,551.8 3,508.0 5.21 0.63
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<3& 10> Verification of HSPF at Daecheon water level station
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<H 11> Monthly runoff during 7 years of Daecheon water level station(unit: m'/s)

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2002 | 12.2 8.2 7.8 24.8 31.9 5.9 15.8 | 2796 | 166.7 | 7.1 4.1 7.4
2003 | 20.7 | 19.0 19.9 46.9 30.3 246 | 1905 | 66.6 65.9 | 15.0 | 19.1 13.7
2004 | 171 17.5 19.0 18.9 25.6 75.9 72.8 9.4 | 435 | 129 | 182 | 184
2005 | 17.2 | 17.8 13.0 13.3 20.0 258 | 110.6 | 1281 255 | 204 8.7 8.8
2006 6.1 1.0 7.8 8.5 13.8 1.9 | 1347 | 187 10.2 5.8 7.4 9.2
2007 6.3 9.3 18.6 15.5 1.4 13.8 47.1 441 177.0 | 25.1 189 | 178
2008 | 16.7 | 11.3 15.7 22.3 16.2 42.0 36.0 36.4 8.8 5.5 8.6 9.3
Mean | 138 | 134 14.5 21.4 21.3 28.6 86.8 95.7 71.1 13.1 12.1 12.1

<H 12> Monthly runoff during 7 years of Sintaein water level station(unit: m'/s)

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

2002 2.7 1.6 2.9 16.3 | 121 159 | 1568 | 320 | 256 4.5 1.7 2.7
2003 | 2.2 3.5 5.0 7.0 7.9 4.9 356.7 | 156 | 142 24 1.6 1.7
2004 1.5 1.5 1.2 4.2 8.1 155 | 146 | 174 | 136 4.9 2.3 2.7
2005 55 3.6 6.0 247 | 266 | 249 | 292 | 412 | 296 | 159 4.6 3.7
2006 | 27 54 7.8 179 | 188 | 166 | 464 | 188 | 143 1.3 1.5 2.5
2007 1.7 3.0 4.8 103 | 140 | 150 | 246 | 251 50.2 3.2 0.9 1.2
2008 | 16.6 9.3 6.0 145 | 179 | 198 | 193 | 176 9.5 2.1 2.0 2.4
Mean | 4.7 4.0 4.8 13.6 | 15.1 16.1 26.5 | 240 | 224 4.9 2.1 2.4

6. 7 A &8

<X 13> Sediment load by simulated runoff(unit: ton/yr)

. Water level station
Sm;:l:ed Daecheon Sintaein
Year Rainy season Year Rainy season
2002 408,954.7 398,627.5 91,778.6 75,993.2
2003 137,161.4 118,230.3 68,958.3 61,977.3
2004 107,077.6 96,947.3 44,196.9 39,394.5
2005 165,380.8 157,980.0 175,053.2 129,224 .4
2006 56,237.1 53,191.7 105,353.7 80,841.4
2007 93,043.3 84,256.1 131,869.2 120,163.6
2008 25,608.6 19,319.1 59,802.8 31,733.9
Average 141,923.3 132,650.3 96,716.1 77,046.9
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Characteristic Analysis of Sediment Load in Mangyeong and Dongjin River during Flood Season

Hyung San Kim, Seung Jin Maeng, Se Woong Chung, Tae Woo Kim

Discharge, sediment load, bed-material investigation, and long—term runoff analysis were
performed at Daecheon water level station in Mangyeong River and Sintaein water level station
in Dongjin River. Aim of this study estimates total sediment load and specific sediment yield
entering Saemangeum Lake. The Modified Einstein Procedure was applied to estimate total
sediment load and then a sediment rating curve was derived using sediment load data, as
measured in this study and measured by other institutes in 2005. Runoff data for estimating
long—term data on sediment load entering the lake are available for long—term runoff
simulations. The HSPF model was applied to simultaneously perform water volume and quality
simulations. The simulations were performed for a period of seven years, from 2002 to 2008.
Using the simulated long—term runoff from 2002 to 2008 and the sediment rating curve at two
water level stations, the mean sediment load entering the lake was estimated at 141,923(ton/yr)
at the Daecheon water level station and 96,716(ton/yr) at the Sintaein water level station. Based
on the long—term runoff analysis and the sediment rating curve obtained from data gathered
from Daecheon and Sintaein water level stations, specific sediment yield at Saemangeum Lake
was estimated at 276(ton/kr/yr), while the sediment load entering the lake was 916,005
(ton/yr). The utilization of land and rivers in these regions vary with time. Therefore, these
sediment load and analysis data better reflect the present condition of the rivers than previous
data.

Key words: Mangyeong River, Dongjin River, Sediment load, modified einstein, Specific sediment

yield



