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Development of SATEEC R Module using Daily Rainfall Data
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Universal Soil Loss Equation (USLE) has been used to estimate potential long-term soil erosion in the fields.
However, the USLE does not estimate sediment yield due to lack of module considering sediment delivery
ratio (SDR) for watershed application. For that reason, the Sediment Assessment Tool for Effective Erosion
Control (SATEEC) system was developed and applied to compute the sediment yield at watershed scale.
However, the R factor of current SATEEC Ver. 2.1 was estimated based on 5-day antecedent rainfall, it is not
related with fundamental concept of R factor. To compute R factor accurately, the energy of rainfall strikes
should be considered. In this study, the R module in the SATEEC system was enhanced using formulas of
Williams, Foster, Cooley, CREAMS which could consider the energy of rainfall strikes. The enhanced SATEEC
system ver. 2.2 was applied to the Imha watershed and monthly sediment yield was estimated. As a result of
this study, the R’ and NSE values are 0.591 and 0.573 for calibration period, and 0.927 and 0.911 for validation
period, respectively. The results demonstrate the enhanced SATEEC System estimates the sediment yield
suitably, and it could be used to establish the detailed environmental policy standard using USLE input dataset
at watershed scale.
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Fig. 1. Location and land use at Imha watershed.
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Fig. 2. Overview of the SATEEC System ver. 2.1.
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Table 1. USLE P factors for different land uses and Slopes.

Land use P factor
Paddy land 0.2
Slope P factor
_______ [/ —
0~2 0.60
2 ~17 0.50
7~ 12 0.60
Upland
12 ~ 18 0.80
18 ~ 24 0.90
24 ~ 30 0.95
>30 1.00
N
w % E
S
K
[ ]0.24-0.268
[ 10.268 - 0.296
[ ]0.296 -0.323
[ ]0.323 -0.351
[ ]0.351-0.379
[ 0.379 - 0.407
[ 10.407 - 0.434
[ ]0.434 -0.462
[ ]0.462 - 0.49

40 o 40 80 Kilometers

Fig. 3. K (soil erosivity).
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2 Ho

P
[ 105-0.544
[ 10.544-0.589

0.589 - 0.633
[ 0.633 - 0.678
I 0.678 - 0.722
I 0.722 - 0.767
I 0.767 - 0.811
I 0.811 - 0.856
I 0.856 - 0.9

40 0 40 80 Kilometers

Fig. 4. P (practice factor).

LS -- using Moore and Burch, 1886
[]0.001 - 5.046

[_]5.046 - 10.091

110091 -15.137

[ 15137 -20.182

-25227

-30.272

-35317

-40.363

- 45.408

80 Kilometers

Fig. 5. LS (slope length and steepness).
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Fig. 7. Comparison of R factor of Imha watershed.
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Fig. 9. Comparison of sediment yields of Imha watershed.
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