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The Effects of Hydrologic Characte istics on Sediment Discharge in
Streams with Small and Medium Size Watersheds
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Kim, Hwal Gon - Suh, Seung Duk

Summary

The purpose of this study is to provide with information for the water resources devel-
opment and management in stream management planning, such as information on the
sediment trensport, design of dam and water facilities, river improvement and flood
plains management.

The major results obtained from the field measurement and analysis of the watershed
characteristics, hydraulic and sediment characteristics are as follows ;

1. The rating curve formulas obtained from the analysis of the hydraulic characteris-
tics data collected are ; Q=110.563(H -0.474)? for 0.7m<H<1.5m, at Seogpo-Gyo and
Q=66.214(H -0.146)? for 0.4m<H<1.6m, at Songriweon-Gyo.

2. The variations of vertical distribution of sediment concentration increased and of
horizontal distribution of sediment concentration are negligible as the depth increased at
Seogpo-Gyo and Songriweon-Gyo.

3. The results of the simple correlation analyses between specific sediment yield rate
and various factors representing stream watershed characteristics show that the circum-
ferential length of watershed, the number of streams, the total length of tributary, the
average breadth of watershed, the shape factor and the basin relief are highly correlated
with sediment yield(R=0.7~0.9), while the other characteristics are weakly correlated
(R=0.4~0.7).

The multiple regression analyses between sediment yield rate and stream watershed
characteristics resulted in two variable model ; Sr=aX,2X, in the experimental water-
shed.
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Table-1. Physical characteristics of the Naeseong stream watershed

3 Main stream
tream name (Songriweon Gyo)
Watershed area(km?) 487.46
Main stream length(km) 45.19
Circumferential length of watershed(km) 117.17
Average slope of main stréam(m/krn) 3.73
Stream number(each) 1011
Total length of tributary(km) 818.86
Drainage stream frequency(each/km?) 2.074
Drainge density(km/km?) 1.772
Average breadth of watershed(km) 10.78
Shape factor 0.238
Compactness 0.667
Basin relief(m/km) 21.46
Centroid length(km) _ 26.18

Main stream Tributary Tributary
(Seogpo Gyo) |(Naghwa-amstream)| (Toil stream)
299.91 93.68 116.63
29.36 20.54 23.53
90.16 55.12 55.13
6.16 12.23 11.59
610 222 209
521.44 171.33 172.45
2.033 2.369 1.791
1.836 2.048 1.680
10.21 456 4.95
0.347 0.222 0.210
0.680 0.440 0.490
32.01 30.67 10.62
16.71 12.23 11.59
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Fig. 2. Rating curves at various stage gaug~
ing stations in the Naeseong stream
watershed(92. 7. 11~92. 10. 4)
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Fig. 3. Vertical distribution of sediment
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Table-2. Relationship between discharge and
sediment discharge at Seogpo Gyo

. Sampled Total Total
Disch- . . .
i sediment | sediment | sediment
Date | Time {arge . .
(CMS) c}oncentra— concentration| discharge
tion(ppm) | (ppm)  [(10-*tons)
92.8.25{17:15| 2845 | 49.55 72 20.5
92.9. 3)15:25| 25.73 | 33.29 54 13.8
92.9. 8/13:45| 9.78 | 14.11 53 5.2
92.9. 9/14:50 1343 | 21.22 63 85
92.9.24{17:10] 1965 | 28.79 108 21.2
92, 9.25) 04:20 103.25 | 432.96 1154 11917
92.9.25/10:401| 62.09 | 164.21 546 338.8
92.9.25/14:50 | 52.95 | 130.90 417 221.1
92.9.25)18:40 | 47.20 | 106.23 363 1713
92.9.26/08:20 | 30.69 | 60.60 184 56.4
92.9.29 15240 | 1144 | 19:59 60 8.7

Table-3. Relationship between discharge and
sediment discharge at Songriweon

Gyo
. Sampled Total Total
Disch- . . .
. sediment | sediment | sediment
Date | Time |arge . .
(OMS) c?ncentra- concentration vdlscharge
| tion(ppm)| (ppm) |(10-*tons)
92.7.17/17:45 49.68_’ 655.43 2030 1008.8
92. 8.25/12:50 | 29.50 | 228.20 709 209.1
92.9. 3/ 18:00| 25.03 | 42.23 210 52.5
92.9. 8/ 15:00( 1351 | 19.19 105 14.1
92.9. 9/16:30| 16.11 | 1545 121 195
92.9.24|18:20{ 20.85 | 33.16 135 28.1
92.9.25(06:05 [121.09 | 956.13 1383 1674.8
92.9.25/08:40 116.46 | 899.73 1322 1539.9
92.9.25/06:30 | 85.50 | 249.32 519 443.9
92.9.25) 20:00 | 81.22 | 229.89 493 400.1
92.9.2610:10| 43.76 | 178.88 299 130.7
92.9.29/17:10| 17.15 | 28.24 187 32.2
AEe JUAS Rel Arhgto] 0.4~07 Abe]

A Aol e e AR Holt B H 4
A2 4 AAETR] BAE BE Ly

Table-4. Relationship between discharge

and sediment discharge at Dochon

Gyo
. Sampled Total Total
Disch- . . .
. sediment | sediment | Sediment
Date | Time |arge . .
concentra- {concentration| discharge
(CMS)| :
tion(ppm)| (ppm) |(10~*tons)
92.8.2520:00| 21.17 | 4141 124 | %3
92.9. 3/13:45( 21.39 |  41.19 160 34.2
92.9.2514:00 | 23.97 | 136.47 322 72

Table-3. Relationship between discharge and
sediment discharge at Weoncheon

Gyo
| Sampled |  Total Total
Disch- . . .
. sediment | sediment | sediment
Date | Time |arge . .
(CMS) concentra- |concentration| discharge
tion(ppm) | (ppm)  |(10"*tons)
92.8.25/08:30| 37.39 | 663.73 1129 422.0
92.9. 3 12.30 | 1272 ) 108.60 147 18.7
92. 9.25/ 09:40 | 23.34 | 195.92 299 69.5
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Fig. 5. Correlation between sediment yield rate and stream watershed factors
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Table-6. Computative table of sediment yield rate in each watershed

Class Sengriweon Seogpo Gyo Naghwa am Toil stream Remarks
Gyo atream
Watershed area(km?) 487 299 93 116 (  ):At Weoncheon
(65) Gyo of Toil stream
Sample number 12 11 3
(3)
Total discharge(CMS) 619.86 404.66 66.53
(73.45)
Average discharge(CMS) 51.65 36.78 22.17 43.27 B
(24.48)
Sediment discharge 256.11 81.80 41.49 541.00
(10-* Ton/sec)
Sediment yield rate 0.0101 0.0074 0.0201 | 0.1077
(10~* Ton/m%/km?) J
Table-7. Correlation coefficients between Lt 7|8}8A QIXIel |Al2kntel CIE3E| 7

sediment yield rate(Sr) and stream
watershed factors

Al LJcL|sm[RN] S | Df
0.686 | 0.534 | 0.746 |0.692 | 0.770 | 0.762 | 0.542

Dd { B F C | Hb | Le
0.4100.764 | 0.733 | 0.689 | 0.863 | 0.681

Note: A:Watershed area(Km?), L:Main stream
length(Km), CL:Circumferential length
of watershed(Km), Sm:Average slope of
main stresme(M/Km), RN:Stream num-
ber(each) Sl. Total length of tributary
(Km), Df:Drainage stream frequency
(each/Km?), Dd:Drainage density(Km/
Km?), B:Average breadth of watershed

(Km), F:Shape factor, C:Compactness,
Hb:Basin relief(M/KM), Lc:Centroia
length(Km)

Table-8. Equation of multiple regression
and correlation coefficient

Equation Correlation | Remarks
coefficient(R)
Sr=4537.402 CL-1689 Hp-1633 | - 0.999 Significant
Sr= 386.056 RN-0829 [-1.583 0.999 level
Sr= 838.219 CL,-0.850 Hp-1.629 0.991 P(0.05

Note:Sr in 10-*Ton/m3/km? C} in Km, RN in each, Sl in Km
and Hb in m/km.
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