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Analysis of the Adequacy Check Dam according to Soil Loss using RUSLE
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Abstract

Damage such as landslides has been caused by natural phenomenon like a heavy rain. As appropriate
countermeasures, rather than analysing the cause of the landslide, we used methods of check dam installation
and maintenance mountain basin. A check dam is a small, sometimes temporary, dam constructed across a
swale, drainage ditch, or waterway to counteract erosion by reducing water flow velocity. In this study, we
analysed the adequacy of check dam built to prevent further damage after landslides through GIS and examined
the sediment erosion in the existing check dams for an ideal location of check dam, considering the accessibility
and size. As a result of reviewing soil loss in the study watershed according to RUSLE(Revised Universal
Soil Loss Equation), the basin I had about 2% soil loss reduction, the basin II showed less than 1 % soul loss
reduction, and basin I1I showed the reducing effect of 5 % soil erosion.
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Where, 4 : Average annual soil loss, R : Rainfall-runoff
erosivity factor, K : Soil erodibility factor, LS : Slope length
and steepness factor, C : Cover management factor, and P

support practice factor.

GIS 7]} o]-g-3o] A hgA|efe 2] Axz B
95 2} 23] stol 7)o S AR 5 ol F E
2 aqou folo] &% AP 10 298 9F
o QI SARLE S o] gto] Aual HAYL o B
714 71202 A%sH Hek



Analysis of the Adequacy Check Dam according to Soil Loss using RUSLE
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where, R : Average annual rainfall(mm/yr).
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Where, @ : Tilt angle.
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Table 2. Upland cropping management factor(P)

slope (%) contour | contour line terrace
0.0-7.0 0.55 0.27 0.10
7.0-11.3 0.60 0.30 0.12
11.3-17.6 0.80 0.40 0.16
17.6-26.8 0.90 0.45 0.18
26.8 o]A; 1.00 0.50 0.20
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Fig. 1. Present condition of check dams in
Gyeongsangnam-do province
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check dam I

check dam II

check dam III

Fig. 2. Pictures of check dam at study area
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Table 3. Algebra polynomial expression in Changwon

iz a b c d e f g

30 |4.3630 |-0.4300(-0.0216 |-0.0044|-0.0013 |-0.0003| 0.0001

50 |4.4410 |-0.4270{-0.0229|-0.0042{-0.0011 |-0.0004/| 0.0001

100 | 4.5380 |-0.4250-0.0237|-0.0033-0.0010 |-0.0006| 0.0002

Table 4. Algebra polynomial expression in Miryang

HI.| a b c d e f g

30 |4.2710 |-0.5080{-0.0366|0.0064 | 0.0014 |-0.0011 | 0.0001

50 14.3500 |-0.5050{-0.3766|0.0067 | 0.0016 -0.0011 | 0.0001

100 | 4.4480 |-0.5040{-0.3992| 0.0051 | 0.0022 |-0.0010| 0.0001

Table 5. Heavy rainfall erosion of a single factor in study area

Heavy rainfall erosion
Area (10’joule/ha.mm/hr)
30 year 50 year 100 year
Changwon 801.57 952.34 1173.97
Miryang 324.26 435.69 647.16
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Fig. 5. Hydrological Geographic Parameters of runoff curve number and runoff coefficient at Basin 11
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Fig. 7. Basins of study areas
Table 6. Soil loss equation of check dam I
soil loss(ton/yr)
check dam . : : Area(ha)
in 30 years in 50 years in 100 years
Before (Basin C) 161.03 83.29 111.05 5.55
After (Basin C) 151.35 75.68 102.70 541
a half check dam
basin(A+B+D-E) 604.72 303.72 413.59 19.63
Table 7. Soil loss equation of check dam II
soil loss(ton/yr)
check dam ; : : Area(ha)
in 30 years in 50 years in 100 years
Before (Basin A+E+F) 7,322.57 11,021.47 13,589.17 65.11
After (Basin A+E+F) 7,048.49 10,638.54 13,093.01 63.79
a half check dam
(basinB+C-+D) 4,033.77 6,080.80 7,493.22 43.81
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Table 8. Soil loss equation of check dam III

soil loss(ton/yr)
check dam : N X Area(ha)
in 30 years in 50 years in 100 years

Before (Basin A+B+C+D) 833.36 991.94 1,226.26 17.23

After (Basin A+B+C+D) 668.23 797.56 983.38 14.47

a half check dam (basin E) 685.09 816.48 1,004.17 9.38
AT EA S| RUSLE QIAHE of-8sto] 2 7o) BEAF i) AA| 9 Ale7]Eols AR sjoll ) A udlE
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