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Application of Sediment Yield Estimation Methods for an Urbanized Basin

&g/ g

Son, Kwang Ik / Roh, Jin Wook

Abstract

Field measured sediment yield from an experimental urbanized basin was compared with the
predicted sediment yields with RUSLE (Revised Universal Soil Loss Equation), and MUSLE (Modified
Universal Soil Loss Equation). The experimental basin is 3.1km2 in area and fifty six percent of the
total area had been urbanized. The hydrological data have been measured with T/M at the outlet of
the experimental basin. Runoff from the basin and rainfall depth of the basin were measured every
minute. Bed load and suspended load were also measured for a given flow rate. Runoff rating curves
and sediment rating curve were developed for the last three years. RUSLE showed scattered
prediction results but the average of the prediction values was close to the measured one. Meanwhile,
MUSLE showed linear correlation between the measured sediment yield and predicted one with high
correlation coefficient. But MUSLE predicts high values than the real one. Therefore, adjustment is
necessary to apply MUSLE in estimation of sediment yield from the experimental urbanized basin.

Keywords : Sediment load, Urbanized basin, MUSLE, RUSLE

Revised Universal Soil Loss Equation), 948 E%<=232(MUSLE - Modified Universal Soil Loss Equation)
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Fig. 1. Experimental Urbanized Basin
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Table 1. Land-Use Proportions
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Fig. 4. Outlet Culvert and T/M Equipments

&

Land-Use 2007.05 ' 2008.05 .

Area (m) Ratio Area (m) Ratio
Raw Crop Land 978 0.03 % 981 0.03 %
Special Crop Land 386,526 10.13 % 386,526 10.13 %
Orchard 416,337 1091 % 416,337 1091 %
Artificial Green Land 1,256 0.03 % 2,300 0.03 %
Coniferous Forest 699,537 1833 % 699,537 1833 %
Latifolious Forest 190,887 5.00 % 190,887 5.00 %
Cemetery 12,396 0.32 % 12,396 0.32 %
General Residence Area 189,109 496 % 406,510 10.65 %
High Raised Residence Area 149,656 392 % 330,620 8.67 %
Business Area 67,996 1.78 % 136,610 358 %
Bare Land 1,123,431 29.45 % 360,490 9.45 %
Road 247,247 6.48 % 529,810 13.89 %
Industrial Facility 9,513 0.25 % 9,513 0.25 %
Treatment 53,669 141 % 53,669 141 %
Military facility 265,169 6.95 % 265,169 6.95 %
Lake 1,623 0.04 % 13,471 0.04 %

Total 3,815,329 100 % 3,815,329 100 %
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Fig. 5. Water Depth—-Runoff Relation
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Table 2. Events for Runoff and Sediment Load

Simulation
Rainfall Depth (mm) | Run-off (m3)
6th Aug. 17.0 17643
Tth Aug. 60.5 118452
8th Aug. 100.5 313645
5th Sep. 43.0 136808
2007
6th Sep. 33.0 136815
14th Sep. 55.5 119522
15th Sep. 50.5 215414
16th Sep. 86.5 225107
11th Jan. 29.5 29442
9th Apr. 32.5 35259
17th Apr. 9.5 16084
23th Apr. 85 16604
13th May 20.5 26768
19th May 16.0 21479
2008 | 24th May 55 12301
28th May 39.0 48908
5th Jun. 25.0 36603
8th Jun. 10.0 10405
18th Jun. 63.5 91389
20th Jun. 12.5 16978
21th Jun. 9.5 25447
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Table 4. Sediment Delivery Ratios
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