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A Study on Estimation by Depth Integrating Method of Sediment Discharge
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Suh, Seung Duk Kim, Hwal Gon - Woo, Hyo Seop
Summary

In Korea, total sediment discharge of a river has been estimated simply by using cer

tain sediment transport formulas including, among others, Einstein’s formula. Those
formular, however, are known not to be reliable enough for the result calculated by them

to be used directly to river planning and management
Therefore, the study used the Modified Einstein Procedure to the estimation of total

sediment discharge, because this method is reliable estimated by measurement

Here, measurement of sediment discharge used depth integrating method
The major results obtained from the study for estimation by depth integrating method

of sediment discharge in Naeseong stream are as follow;

1.The sedeiment characteristics of Naeseong stream are
The distribution of sediment grain size shows that silt and clay are 55% and sand is

45%. and the bed load sediment grain size 1s constituted that sand contained with the
grain size from 0.062mm to 2.0mm is 80%
2. The sediment rating formulas derived from the regression analysis between the sed:-
ment discharge and flow discharge are
Seogpo-Gyo : Qs=0.017 x 10~ * Q% *2, where discharge is 10cms < Q < 100cms
Songriweon-Gyo | Qs=0.074 X 10™* Q% "8 where discharge is 10cms < Q < 120cms

3. The sediment discharge fluctuates with the wider range variation than the flow dis

charge does. As the rate of flow discharge increased, the portion of suspend load in total

load Increased as well.
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Table-1. Specification of sediment sam-
pling equipments

Calss | P-61-Al BM 54

Usage |Collection of suspend-|Collection of bed ma-
ed sediment terial

Weigth 46kg 45.5kg
Length 71.1cm 55.9cm
Charac- | Point-integrating To collect bed

teristics| sampler. materal from the top
5cm of a stream bed,
with a single scoop-

type bucket.
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Fig. 1. Cross sectional views of vertical sam-
pling lines and water stage gauging
station
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Read input data l

C

[ Calculate U* and X using trial and error method ]

I

1 Determine Dg; and eta J

[

( Determine psim ]
[ Determine phi 1
[ Determilne 1BQB ]

L Calculate Qsi’ ]
—{ all nakato H Call simp ]
L Calculate the representative Z’ value by the bisection mothod J

Call lara(apa, wm, b2 }

Calculate 2’ value of each size fraction l

{&ull nakato H Call simp ]

-Compute the total sediment discharge for each size

Fig. 2. Flowchart of the MODEIN program
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Fig. 3. Grain size distribution of suspended sediment at each stations(92.9.3 & 92. 9. 25)



FHRRY AT FAF FHAT

99,99 9.99
RN 999 99.9
o ¥]

%9 9 99
§ 9 Yos
g 9 90
: B i
&0 0 7!
£ 60 # 60
% 50 7 50
g8 1 10
] 30 30
< 10 — 10
S Spemtl 5
E
2 i il
Q
< 01 0.1
0.01 sl 0.01
0.001 0.005 0.01 0.050.1 05 1 5 10
grain size(mm)
chy | silL sand gravd]
Seogpo Gyo

99.99 99.99
~~ QQ
e 9 e
\g); Q4 g
"E 95 7 95
g 90 90
g & : 80
w 70 ~+ 70
e 60 1 60
‘s 50 z 50
2_ 40 40

3 30
T 10 10
& 5 5
3
E 1 . 1
[53
‘j:) 0.1 H '//I 1014 0.1
0.01 2esn i 0.01
0.001 0.005001 0050.1 05 1 5 10
grain size(mm)
clay silt sand gravdi

Songriweon Gyo

Fig. 4. Grain size distribution of bed sediment at each stations(92. 9.3 & 92. 9. 25)
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Table-3. Flow and sediment discharges at

Seogpo Gyo
Suspended Total sedi
Bed load of Iment
Dis- sediment .

Deto | Time |cherge| discharge d’?;h::/ge~—%—
(cms) | (tons/day) Y (tons/ [(10™%on/
. day) | w0
92.825/17:1528.45| 1669 108] 177.8] 205
928, 315:25/2573| 1L, 84/ 1195 138
92.8. 8[13:45 9.73 32| 15l 447] 52
92.8. 911450/ 13.42 644 89 733 85
02.824[17:101965|  1686] 148 1834 212
92.8.2504:20(103.25 99917 305.3  10297.0| 11917
02.825[10:40/62.00|  2750.6| 177.3| 29279, 33838
92.82514:50,52.95|  17940] 1167 19107 2211
92.825(18:40/47.20| 13753 1050 14803 1713
92.82608:20,30.69| 4665 215 4880 564
92.8.29(15:40] 11.44 161 126] 587 67
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Table-4. Flow and sediment discharges at
Songriweon Gyo

Suspended Bed load Total sediment
' Dis- @ment dischargs discharge

Date | Time |charge| discharge (tons/ -
(cms) | (tons/day) N (tons/ |(10™%on/
au | % | daya, | ok

92.7.17|17:45| 49.68 8396.6] 320.1; 8716.7| 1008.8
92.7.25{12:50| 29.50 1731.1 75.7| 1806.8] 209.1
92.7. 3/18:00| 25.03 3782] 759 4541 525
92.7. 8/15:00(13.51 108.7 134 1221 14.1
92.7. 9]16:30/16.11 161.0 79| 1689 195
92.7.24|18: 20| 20.85 194.8 484] 2432 28.1
92.7.25/06:05121.09 141729 297.9| 14470.8] 16748
92.7.25/08:40(116.46 12921.0| 384.113305.1| 1539.9
92.7.25(16:30) 85.50 34789 357.0( 38359 4439
92.7.25/20:00| 81.22 3112.8] 344.8| 3457.6( 400.1
92.7.26|10:10| 43.76 1031.9|  97.9| 1129.8) 1307
92.7.29/17:10/17.15 172.6| 1058 2784 32.2
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