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Application of KORSLE to Estimate Soil Erosion at Field Scale
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ABSTRACT

In 2013, the Ministry of Environment in South Korea promulgated a new regulatory bulletin that contained revised
enforcement ordinance on soil management protocols. The bulletin recommends the use of Universal Soil Loss Equation
(USLE) for the soil erosion estimation, but USLE has limited applicability in prediction of soil erosion because it does not
allow direct estimation of actual mass of soil erosion. Therefore, there is a great need of revising the protocol to allow
direct comparison between the measured and estimated values of soil erosion. The Korean Soil Loss Equation (KORSLE)
was developed recently and used to estimate soil loss in two fields as an alternative to existing USLE model. KORSLE
was applied to estimate monthly rainfall erosivity indices as well as temporal variation in potential soil loss. The estimated
potential soil loss by KORSLE was adjusted with correction factor for direct comparison with measured soil erosion. The
result was reasonable since Nash-Stucliff efficiency were 0.8020 in calibration and 0.5089 in validation. The results
suggest that KORSLE is an appropriate model as an alternative to USLE to predict soil erosion at field scale.
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and Smith, 1965; Wischmeier and Smith, 1978)°] <
S ARG Qe HEEGTEETAE TS W3 (ha)
ol AT = Qe BT B 75 (potential soil
loss, Mg/halyrys F4317] 98t 3202, 739321520
Al(rainfall erosivity factor; R factor, MIJ-mm/ha-yrhr),
B2 214} (s0il erodibility factor; K factor, Mg-hr/
MJ-mm), A&21Rslope and slope steepness factor; LS
factor, dimensionless), A|3E3]&-21R}(crop and cover
management factor; C factor, dimensionless), }.Z1¥2]
Q1A (conservation practice factor; P factor, dimensionless)
o] 57) QIAE HQ=F SHK(Wischmeier and Smith,
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Od Aol A B 4= e AA B H2HS Ao
317] 91§t Aol oh7] wjiZel] F2lel o3l dlFE Fholl
thet A2E (sediment delivery ratio; SDR) ®-go] g
3} tH(Wischmeier and Smith, 1965; Wischmeier and
Smith, 1978; Park et al., 2007; Kim et al., 2017).
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Fig. 2. Locations of field monitoring Seomjingang A (2) and Seomjingang B (3) at Sumjin River watershed.
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Soil Loss Equation; KORSLE)®| #H 7= H8H
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Assessment  Tool for Effective Erosion Control
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Table 1. Determination of KORSLE factors in Seomjingang A site

e
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Accumulated

Date Rainfall (mm) R K LS C P
2014. 07. 18 69.6 272.1 0.023 0.8492 0.04 1.00
2014. 07. 21 59.0 240.1 0.023 0.8492 0.04 1.00
2014. 08. 05 83.1 344.0 0.023 0.8492 0.04 1.00
2014. 08. 08 14.6 174.0 0.023 0.8492 0.04 1.00
2014. 08. 15 14.6 174.0 0.023 0.8492 0.04 1.00
2014. 08. 19 196.0 895.7 0.023 0.8492 0.04 1.00
2014. 08. 22 17.0 177.0 0.023 0.8492 0.04 1.00
2014. 08. 26 73.0 309.6 0.023 0.8492 0.04 1.00
2014. 09. 12 355 236.2 0.023 0.8492 0.04 1.00
2014. 09. 24 78.0 354.0 0.023 0.8492 0.04 1.00
2014. 10. 23 77.5 381.0 0.023 0.8492 0.04 1.00
2015. 07. 14 109.9 421.8 0.023 0.8492 0.04 1.00
2016. 07. 05 2344 1117.3 0.023 0.8492 0.04 1.00
2016. 08. 30 49.1 240.0 0.023 0.8492 0.04 1.00
2016. 09. 22 190.2 888.3 0.023 0.8492 0.04 1.00
2016. 10. 07 146.3 674.2 0.023 0.8492 0.04 1.00
2017. 07. 05 58.2 237.9 0.023 0.8492 0.04 1.00
2017. 07. 25 74.5 288.0 0.023 0.8492 0.04 1.00
2017. 10. 18 5183 3797.5 0.023 0.8492 0.04 1.00
2017. 11. 06 12 249.7 0.023 0.8492 0.04 1.00
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Table 2. Determination of KORSLE factors in Seomjingang B site

Accumulated

Date Rainfall (mm) R K LS C P
2014. 07. 18 61.0 245.9 0.047 0.9023 0.04 1.00
2014. 08. 05 390.7 2419.6 0.047 0.9023 0.04 1.00
2014. 08. 08 415 221.6 0.047 0.9023 0.04 1.00
2014. 08. 15 27.0 1923 0.047 0.9023 0.04 1.00
2014. 08. 20 140.0 586.4 0.047 0.9023 0.04 1.00
2014. 08. 22 355 208.5 0.047 0.9023 0.04 1.00
2014. 08. 26 139.5 583.9 0.047 0.9023 0.04 1.00
2014. 09. 12 28.0 221.7 0.047 0.9023 0.04 1.00
2014. 09. 25 190.0 887.1 0.047 0.9023 0.04 1.00
2014. 10. 24 83.0 400.1 0.047 0.9023 0.04 1.00
2014. 11. 03 37.0 297.8 0.047 0.9023 0.04 1.00
2015. 01. 14 111.1 300.4 0.047 0.9023 0.04 1.00
2015. 02. 27 38.2 76.7 0.047 0.9023 0.04 1.00
2015. 03. 20 68.0 174.6 0.047 0.9023 0.04 1.00
2015. 04. 09 48.2 1393 0.047 0.9023 0.04 1.00
2015. 05. 13 178.5 716.1 0.047 0.9023 0.04 1.00
2015. 07. 14 2525 1243.7 0.047 0.9023 0.04 1.00
2015. 09. 08 140.3 615.5 0.047 0.9023 0.04 1.00
2015. 10. 14 110.5 507.3 0.047 0.9023 0.04 1.00
2016. 03. 10 141.5 474.7 0.047 0.9023 0.04 1.00
2016. 04. 11 50.6 145.5 0.047 0.9023 0.04 1.00
2016. 04. 26 112.0 359.0 0.047 0.9023 0.04 1.00
2016. 06. 23 53.4 199.3 0.047 0.9023 0.04 1.00
2016. 06. 27 53.5 199.6 0.047 0.9023 0.04 1.00
2016. 07. 05 2315 1097.6 0.047 0.9023 0.04 1.00
2016. 08. 11 25.7 190.0 0.047 0.9023 0.04 1.00
2016. 08. 30 0.2 163.4 0.047 0.9023 0.04 1.00
2016. 09. 22 165.7 747.9 0.047 0.9023 0.04 1.00
2016. 10. 07 75.0 372.6 0.047 0.9023 0.04 1.00
2016. 10. 12 37.9 270.0 0.047 0.9023 0.04 1.00
2016. 10. 21 54.1 309.5 0.047 0.9023 0.04 1.00
2016. 11. 28 69.3 383.8 0.047 0.9023 0.04 1.00
2017. 01. 04 70.8 149.4 0.047 0.9023 0.04 1.00
2017. 07. 05 49.7 214.9 0.047 0.9023 0.04 1.00
2017. 07. 25 31.7 1743 0.047 0.9023 0.04 1.00
2017. 10. 18 494.6 3534.5 0.047 0.9023 0.04 1.00
2018. 06. 21 484.5 33164 0.047 0.9023 0.04 1.00
2018. 07. 10 2492 1220.2 0.047 0.9023 0.04 1.00
2018. 09. 06 5124 3702.5 0.047 0.9023 0.04 1.00

Table 3. The Pearson correlation coefficients between the measured soil erosions and parameters affecting soil erosions in Seomjingang A site

Correlation Rainfall (mm) Runoft (L) Soilycs (Mg) Soilge (Mg) Soilss (Mg) Net soil (Mg)
Rainfall (mm) 1.0000
Runoft (L) 0.1152 1.0000
Soilwcg (Mg) -0.1245 -0.0057 1.0000
Soilge (Mg) -0.0926 0.8568 0.5421 1.0000
Soilss (Mg) -0.0453 0.7644 0.0609 0.9858 1.0000
Net soil (Mg) -0.0213 0.8607 0.0887 0.9997 0.9245 1.0000

J. Soil Groundwater Environ. Vol. 24(5), p. 31~41, 2019
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Table 4. The Pearson correlation coefficients between the measured soil erosions and parameters affecting soil erosions in Seomjingang

B site
Correlation Rainfall (mm) Runoff (L) Soilwcg (Mg) Soilge (Mg) Soilss (Mg) Net soil (Mg)

Rainfall (mm) 1.0000

Runoff (L) 0.4634 1.0000

Soilwcg (Mg) 0.2490 0.4432 1.0000

Soilge (Mg) 0.4499 0.6196 -0.0145 1.0000

Soilss (Mg) 0.1646 0.4478 -0.0562 0.9622 1.0000

Net soil (Mg) 0.0963 0.5755 0.0763 0.9994 0.6351 1.0000
AR Y BE F BRRAGe 2adul Ge A9 Po] 88 BRI o8 6iSE B s
WS Bt 283 fEde Aesed JA8 o 3 FA FEEE FI Foll B w3 Hell,
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Table 5. Comparison between the measured and the estimated soil erosion (Mg) in Seomjingang A site

Date Amsa (Mg) Rainfall (mm) AxorsLe (Mg) Agy Mg)
2014. 07. 18 0.5413 69.6 0.0019 3.2640
2014. 07. 21 12.3072 59.0 0.0017 9.2182
2014. 08. 05 2.1583 0.0024 2.0175
2014. 08. 08 0.42 14.6 0.0012 0.0093
2014. 08. 15 0.0411 14.6 0.0012 0.0034
2014. 08. 19 0.3084 196.0 0.0064 0.6455
2014. 08. 22 0.0402 17.0 0.0013 0.0063
2014. 08. 26 0.2412 73.0 0.0022 2.9712
2014. 09. 12 0.0013 35.5 0.0017 0.0063
2014. 09. 24 0.0826 78.0 0.0025 1.7111
2014. 10. 23 0.0007 77.5 0.0027 0.0102
2015. 07. 14 0.0062 109.9 0.0030 0.0092
2016. 07. 05 0.0022 234.4 0.0079 0.0044
2016. 08. 30 0.0947 49.1 0.0017 0.0064
2016. 09. 22 0.001 190.2 0.0063 0.0018
2016. 10. 07 0.0021 146.3 0.0048 0.0020
2017. 07. 05 0.6669 58.2 0.0017 0.1797
2017. 07. 25 0.6452 74.5 0.0020 0.1407
2017. 10. 18 0.397 5183 0.0270 0.2249
2017. 11. 06 0.2849 12 0.0018 0.0111
” g EHTA 7FsA FEAIE Al wet wisleile
W, o] F4A00] A A8 EPFAL AZA)
12 + 2ol Eem NSEZF 0.8020, ZAAI7F 0.8134, p-
y =0.7243x +0.3615 valueZ} 0.88892 ECkSAler Al=A7) H|wdk w) o =7t
0 NI§3E=008812310 = A 5 Je FOE JERTKTable 5, Fig. 3).

p-value=0.8889

Estimated soil erosion(Mg)

0 L] 1 1 1 1
0 2 4 6 8 10 12 14

Measured soil erosion(Mg)

Fig. 3. Correlation between the measured and the estimated soil
erosion (Mg) in Seomjingang A site.
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Table 6. Comparison between the measured and the calibrated estimated soil erosion (Mg) in Seomjingang B site during 2014~2016

Date Amsa (Mg) Rainfall (mm) AxorsLe (Mg) Agy Mg)
2014. 07. 18 0.6745 61.0 0.0032 1.7226
2014. 08. 05 3.6974 390.7 0.0314 2.7086
2014. 08. 08 1.8275 41.5 0.0029 0.2387
2014. 08. 15 0.0954 27.0 0.0025 0.0019
2014. 08. 20 1.5452 140.0 0.0076 1.8470
2014. 08. 22 0.2632 35.5 0.0027 0.1042
2014. 08. 26 1.0598 139.5 0.0076 1.8338
2014. 09. 12 0.3083 28.0 0.0029 0.0752
2014. 09. 25 1.6239 190.0 0.0115 2.0673
2014. 10. 24 0.1804 83.0 0.0052 0.0603
2014. 11. 03 0.0194 37.0 0.0039 0.0120
2015. 01. 14 1.8684 111.1 0.0039 0.9891
2015. 02. 27 0.002 38.2 0.0010 0.0000
2015. 03. 20 0.0115 68.0 0.0023 0.0000
2015. 04. 09 0.0857 48.2 0.0018 0.1158
2015. 05. 13 0.0345 178.5 0.0093 0.1047
2015. 07. 14 0.6145 252.5 0.0161 2.0593
2015. 09. 08 0.7446 140.3 0.0080 0.5058
2015. 10. 14 0.1282 110.5 0.0066 0.4463
2016. 03. 10 0.5878 141.5 0.0062 0.1987
2016. 04. 11 0.0039 50.6 0.0019 0.0039
2016. 04. 26 0.0083 112.0 0.0047 0.0854

Table 7. Comparison between the measured and the validated estimated soil erosion (Mg) in Seomjingang B site during 2016~2018

Date Amsa (Mg) Rainfall (mm) AxorsLe (Mg) Apy (Mg)
2016. 06. 23 0.0159 534 0.0026 0.0150
2016. 06. 27 0.0068 53.5 0.0026 0.1340
2016. 07. 05 1.1931 231.5 0.0142 0.5991
2016. 08. 11 4.0254 25.7 0.0025 1.6513
2016. 08. 30 0.0905 0.2 0.0021 0.0760
2016. 09. 22 0.0877 165.7 0.0097 0.3861
2016. 10. 07 0.0943 75.0 0.0048 1.0611
2016. 10. 12 0.4871 379 0.0035 0.6065
2016. 10. 21 0.0653 54.1 0.0040 0.4068
2016. 11. 28 0.0042 69.3 0.0050 0.0090
2017. 01. 04 0.002 70.8 0.0019 0.0068
2017. 07. 05 0.0101 49.7 0.0028 0.0197
2017. 07. 25 0.1229 31.7 0.0023 0.0369
2017. 10. 18 0.3618 494.6 0.0459 0.0494
2018. 06. 21 0.0176 484.5 0.0430 0.0011
2018. 07. 10 0.7157 249.2 0.0158 1.0598
2018. 09. 06 0.2756 5124 0.0480 0.3072

ARE] 201897Hx101 & JAA ANIElL e HE
EokgalZ 2l 93 o=k AlF] JfsRE 1_3]'7
olE B3t a8y ddizl obd €d9] oj=o] 7

ot ox off
)
i
Y
gL
we,
£
N
gL
L |
g
9,1‘,
N
2
Hd
-
ko
ofh
)
=
rok

-

J. Soil Groundwater Environ. Vol. 24(5), p. 31~41, 2019



40 S - A -

4.0
35 ¢ y=0.722x +0.1851
NSE=0.5089
3.0 ¢ R2=0.5576
p-value=0.9731 .

1.0

Estimated soil erosion(Mg)

0.5

00 ':.s |. 1 L L 1 1 L

00 05 10 15 20 25 30 35 40
Measured soil erosion(Mg)

Fig. 4. Correlation between the measured and the calibrated
estimated soil erosion (Mg) in Seomjingang B site during 2014~
2016.
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Fig. 5. Correlation between the measured and the validated
estimated soil erosion (Mg) in Seomjingang B during 2016~
2018.
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