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Abstract
The precise estimation of accelerated soil wind erosion that can cause severe economic and 
environmental impacts still has not been achieved to date. The objectives of this investigation 
were to verify the applicability of a Wind Erosion Prediction System (WEPS) that expressed 
the soil loss as mass per area for specific areas of interest on a daily basis for a single event 
in arable lands. To this end, we selected and evaluated the results published by Hagen in 
2004 and the soil depth converted from the mass of soil losses obtained by using the WEPS. 
Hagen’s results obtained from the WEPS model followed the 1 : 1 line between predicted and 
measured value for soil losses with only less than 2 kg·m-2 whereas the values between the 
measured and predicted loss did not show any correlation for the given field conditions due 
to the initial field surface condition although the model provided reasonable estimates of 
soil loss. Calculated soil depths of the soil loss by wind for both the observed and predicted 
ones ranged from 0.004 to 3.113 cm·10 a-1 and from 0 to 2.013 cm·10 a-1, respectively. 
Comparison of the soil depths between the observed and predicted ones did not show any 
good relationship, and there was no soil loss in the predicted one while slight soil loss was 
measured in the observed one. Therefore, varying the essential model inputs and factors 
related to wind speed and soil properties are needed to accurately estimate soil loss for a 
given field in arable land.
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Introduction
Wind erosion which can degrade soil, air, and water resources is a serious problem on agricultural lands throughout Korea 

as well as the world. Initiation of soil erosion by wind occurs when the wind speed exceeds the saltation threshold speed 

for a given soil (Skidmore and Tatarko, 1991). After initiation, the duration and severity of an erosion event is determined 

by the wind speed distribution and the evolution of the surface condition (Wagner et al., 1992; Tatarko and Wagner, 2007). 

Researches about wind erosion have shown that removal of the most fertile parts of the soil including clays and organic 

matter by wind erosion lowers soil productivity (Lyles and Woodruff, 1960; Armbrust, 1984; Lyles and Tatarko, 1988; 

Blanco-Canqui and Lal, 2009). Therefore, accurate prediction of soil loss by wind is essential for conservation planning, 

natural resource inventories, and reducing air pollution caused by wind erosion.

Wind erosion models can be used for a variety of purposes such as estimation of the on-site and off-site consequences of 

wind erosion and development of erosion control measures. The Wind Erosion Equation (WEQ) developed more than forty 

years ago was the most widely used method to assess soil loss by wind from agricultural fields (Woodruff and Siddoway, 

1965; Fryrear et al., 1991; Fryrear et al., 1998a; Zobeck et al., 2001; Panebianco and Buschiazzo, 2008). However, the 

application of WEQ required a number of efforts to improve the accuracy, ease of application, and range of WEQ (Fryrear 

et al., 1998a; Fryrear et al., 2000; Tatarko et al., 2013). Most of the current models which were derived from the initial 

researches on wind processes and dynamics of wind erosion models conducted by Chepil (1945a, 1945b, 1945c) can 

estimate the rate of soil erosion from small-scale to larger geographic areas on a regional and national basis (Hagen et al., 

1995a, Hagen et al., 1995b; Borrelli et al., 2015; Borrelli et al., 2016).

WEPS developed by the USDA-Agricultural Research Service was intended to improve technology for assessing soil 

loss by wind from agricultural fields and to provide new capabilities, assessing plant damage, calculating suspension loss, 

and estimating PM-10 emissions from the field. It might replace the predominately empirical WEQ as a prediction tool for 

those who assessed offsite impacts from to wind erosion (Hagen, 1995; Tatarko, 1995; Tatarko et al., 1995; Wagner and 

Ding, 1995; Wagner, 1996; Zobeck and van Pelt, 2006). It also provided the user with spatial information regarding soil flux, 

deposition, and loss from specific regions of a field over time (Retta and Armbrust, 1995; Wagner and Hagen, 2001). Unlike 

WEQ (and RWEQ), WEPS in which the erosion submodel is one of 7 major submodels is a process-based, daily time-step 

model that simulates weather, field conditions, and erosion under a wide range of conditions in the U.S. and easily adapted 

to other parts of the world (Retta and Armbrust, 1995; Steiner et al., 1995; Wagner, 1996; Funk et al, 2003). WEPS can 

simulate complex field shapes, barriers not on the field boundaries, and complex topographies. The simulation to estimate 

soil loss by WEPS depends much more on the relationship among erosion events, than on a good agreement for one single 

event (Funk et al., 2003). WEPS requires wind speed and direction to simulate the process of soil erosion by wind. These 

and other weather variables are needed to derive temporal changes in hydrology, soil erodibility, crop growth, and residue 

decomposition in WEPS (Wagner, 2011).
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Due to lack of variable data needed for simulation in Korea, there is few published researchs testing WEPS to estimate 

soil loss based on single erosion events and outputs from the erosion submodel under arable conditions. Soil loss predicted 

by WEPS like other previous models is expressed as mass per area, that can�t reflect the actual changes of soil physical 

properties. Therefore, it may be difficult to develop the adequate control method to prevent soil in arable land. The objective 

of this study is to compare and verify the applicability of the WEPS for prediction of soil loss by wind and we were measured 

as mass per area in arable land using available databases by WEPS and calculated soil loss as depth converted data of WEPS 

under same conditions.

Concepts and application of WEPS
WEQ predicts only long-term, average soil loss for a single, uniform, isolated field in which erosion occurs along line-

transects (Woodruff and Siddoway, 1965). In contrast, WEPS provides capability to handle nonuniform areas inside the 

simulation region to obtain predictions for specific areas of interest (Hagen et al., 1999). The structure of WEPS as a 

continuous, daily, time-step model is modular and consists of database and 7 submodels under 4 main factors consisted of 

location, field geometries, soil component, and management operation, covering at least a single year (Ankeny et al., 1995; 

Durar and Skidmore, 1995; Hagen, 1995, Seo et al., 2020). Each individual submodel controls the sequence of calculations 

within itself. Submodels in WEPS simulate the general processes that control both the surface temporal properties and the 

erosion processes, using parameters obtained from the databases for specific soil, crop, and management actions (Hagen et al., 

1996; Hagen et al., 1999). Most of the submodels within WEPS use daily weather as the natural driving force for the physical 

processes that change field conditions. The hydrology submodel accounts for changes in the temperature and water status of 

the soil. Changes in the soil properties among management events are simulated in the SOIL submodel (Hagen et al., 1996).

For a WEPS simulation to predict soil loss in a field, the erosion submodel uses some parameters supplied by other 

submodels that describe the soil surface, flat biomass cover, standing biomass leaf and stem areas, and weather to decide if 

wind erosion can occur in a simulation region. The erosion submodel considers the simulation region to be rectangular and 

composed of one or more rectangular fields with differing surface conditions, and the settled bulk density in any layer of soil 

will be estimated at less than a 30 cm in depth. The erosion process is simulated as the time-dependent mass conservation 

using linked partial differential equations for three size classes of eroding soil (Hagen, 1995). The geometry of the simulation 

region including any subregions should be specified along with input initial conditions for the surface and 4 to ten layers (Fig. 

1). These are saltation and creep size (0.1 to 2.0 mm), suspension size (< 0.1 mm), and PM-10 size (< 0.01 mm). However, 

the erosion submodel is not called unless maximum daily wind speed at 10 m height reaches 8 m·s-1 (Tatarko et al., 1995). 

One problem may occur if a daily erosion event causes large gradients of variables to develop across a single subregion. 

This gradient may affect the erosion on subsequent days for each subregion to begin the daily erosion (Hagen et al., 1996). 

The output of WEPS indicates average soil loss/deposition over selected time intervals and accounting regions within the 

simulation region which is a field or a few adjacent fields (Fig. 2). Multiple and overlapping accounting regions can be 

selected to obtain averaged output over various spatial scales in the simulation region (Wagner, 1996).
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Fig. 1. Simulation geometries of Wind Erosion Prediction System (WEPS) model to figure out soil loss by wind in 
field base.

Fig. 2. Structure of the Wind Erosion Prediction System (WEPS) model to figure out soil loss by wind in a field or a 
few adjacent fields.
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Simulation by WEPS requires wind speed and direction to reflect the process of soil erosion by wind. Weather variables are 

needed to drive temporal changes in hydrology, soil erodibility, crop growth, and residue decomposition. Surface properties, 

such as crust generation, coverage fraction, random and oriented roughness, density, stability and thickness, and loose 

erodible material on surfaces can be accounted for in the soil submodel (Wagner and Ding, 1995). The erosion submodel 

performs the following calculation functions: 1) friction velocities on the roughness of the surface, 2) static threshold friction 

velocities, 3) soil loss/deposition at each grid point (Wagner, 2011). To carry out these functions, the erosion submodel 

requires parameters supplied by other submodels describing the soil surface, flat biomass cover, standing biomass leaf and 

stem areas, and weather in a simulation region. Then, the submodel simulates the process of soil movement if erosion can 

occur (Hagen, 1995).

Comparison and validation of WEPS erosion submodel
It is imperative to validate the performance of erosion submodel on arable land because wind erosion models are used for 

various purposes to predict soil loss by wind at the on-site and off-site fields. In this investigation to compare and validate 

the results between the predicted by WEPS and soil depth converted from the predicted, we selected the experimental 

results based on single erosion events and outputs from the erosion submodel of WEPS published by Hagen in 2004. The 

individual experimental sites were a 2.5 ha circular areas that were tilled and located within larger fields that remained in 

relatively nonerodible condition, permitting collection of erosion data regardless of wind direction. The selected fields in 

that experiment included a wide range of soils with sand fractions ranging from 29% to 90% with relatively low calcium 

carbonate content (Table 1).

Table 1. Characteristics of soil physical properties for soils collected from cropland fields (Hagen, 2004).

Location Soil texture Sand
Silt Clay Organic matter 

No. of  Storms
(%)

ECO Clay loam 29.3 38.6 32.1 1.60 2
PWA Silt loam 44.2 50.1 5.7 1.10 2
SNB Loam 39.8 42.8 17.4 2.30 4
EKS Sandy loam 68.1 21.5 10.4 0.70 1
MWA Loamy sand 82.3 12.8 4.9 0.80 5
BSTX Loamy sand 83.6 8.4 8.0 0.30 24
KMO Sand 90.0 7.1 2.9 0.70 8
ECO, Eads, Colorado; PWA, Prossor, Washington; SNB, Sidney, Nabraska; EKS, Elkhart, Kansas; MWA, Mabton, Washington; BSTX, Big 
Spring, Texas; KMO, Kennet, Missouri.

To figure out soil loss predicted by WEPS, they fitted the measured point-discharge cluster data to empirical equations to 

estimate soil discharge at 180 m downwind from the nonerodible boundary. The discharge for each storm then was divided 

by 180 to provide an estimate of soil loss per unit area for a 180 m long, 1-m wide, strip of field (Hagen, 2004).

To compare and validate the soil loss predicted by WEPS whether the results represented the actual changes of soil 

physical properties as soil depth, we converted soil loss expressed as mass per area into depth based on bulk densities of top 

soil layer as follows;

Depth of soil loss (L) = mass (M) of soil in a field
mass (M) of soil loss by WEPS

 × designated depth of soil (L)       (1)
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Whereas, designated depth of soil could be determined as the depth to be investigated and mass and area of soil loss 

expressed as pound (l b) in WEPS were converted into kg and 10 a by multiplying 0.4534 and 0.247 as follows, respectively.

Mass of soil (M·10 a-1) = area (acre) × 0.247 × depth (L) × bulk density (BD, M·L-3)       (2)

Bulk density (BD) = mass of dry soil (M)/volume of soil (L3)          (3)

Mass of soil (M, kg) = mass (l b) × 0.454            (4)

Area (10 a-1) = area (acre) × 0.247             (5)

Generally, the BDs of top 20 cm in the cultivated arable land ranged from 1.1 g·cm-3 to 1.3 cm-3 regardless of soil texture 

and organic matter content due to mechanical manipulation to improve soil physical properties. Table 2 shows the calculated 

soil depth based on the observed and predicted soil loss expressed as mass per area. The soil loss calculated as soil depth for 

single event was decreased with increasing BD and maximum soil depths for 60l b soil loss reached from 2.08 cm to 2.47 cm 

as the BD changed from 1.3 ton·m-3 to 1.1 ton·m-3. For this, the soil loss obtained by single erosion events from the erosion 

submodel of WEPS may not reflect soil loss for multiple erosion event.

Table 2. Calculated soil depth per 10a based on the predicted soil loss expressed as mass per acre.
Area Predicted soil loss Mass of soil 10 a-1 (ton) Depth of soil lost (cm)

Acre (m2) (lb) (kg)
BD (ton·m-3)

1.1 1.2 1.3 1.1 1.2 1.3
1 4046.9 1 0.45 220 240 262 0.04 0.04 0.03
1 4046.9 5 2.27 220 240 262 0.21 0.19 0.17
1 4046.9 10 4.54 220 240 262 0.41 0.38 0.35
1 4046.9 20 9.07 220 240 262 0.82 0.76 0.69
1 4046.9 30 13.6 220 240 262 1.24 1.13 1.04
1 4046.9 40 18.1 220 240 262 1.65 1.51 1.39
1 4046.9 50 22.7 220 240 262 2.06 1.89 1.73
1 4046.9 60 27.2 220 240 262 2.47 2.27 2.08

Table 3 shows the field surface conditions without the field surface parameters in the storm simulations used in Hagen�s 
results. They assumed that the air dried conditions of surface soil during the erosion events occurred when test site conditions 

were not uniform and had small inclusions with higher erodibility than the average conditions in the model inputs. Aggregate 

and crust dry stabilities were assigned average values based on soil texture. In several events, the soil loss predicted by model 

estimated zero erosion when measured amounts of soil loss were less than 0.1 kg·m-2. But he concluded that this should be of 

little consequences for practical model applications (Hagen, 2004).

Data analyses procedures for the horizontal soil flux trapped by the catchers in each cluster was fitted to a 4-parameter 

equation as suggested by Vories and Fryrear (1991).

f(z) = azb + c·exp(dz)               (6)

Where f (z) is horizontal flux (kg·m-2) per storm at height z (m), and a, b, c, d�s are fitting coefficients. The vertical profile 

of the horizontal flux as shown in Eq. (6) was then integrated to a height of 2 m to determine the soil discharge (kg·m-1) 

passing each cluster location. Calculation of wind direction and upwind distance to the edge of the field were completed for 

each cluster.
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Table 3. Field surface conditions for selected erosion events and observed and predicted soil losses for the 
events (Hagen, 2004).

Location
Ridge height Random 

roughness 
Aggregate 
< 0.84 mm 

Flat coverx 
Crust cover

Crust and 
aggregate stability Ln 

(J·kg-1)

Soil loss (kg·m-2)

(mm) (fraction) Observed Predicted
ECO 62.00 8.00 0.36 0.10 0.00 3.42 0.21 0.05

62.00 7.90 0.36 0.10 0.00 3.42 0.12 0.19
EKS 0.00 3.00 0.70 0.10 0.46 2.47 7.47 4.83
KMO 0.00 2.00 0.87 0.03 1.00 1.28 0.01 0.04

0.00 3.00 0.87 0.03 1.00 1.28 2.14 5.20
0.00 2.00 0.87 0.15 1.00 1.28 0.11 0.00
0.00 2.00 0.87 0.17 1.00 1.28 1.53y 1.50y

0.00 2.00 0.91 0.22 1.00 1.28 0.07 0.00
0.00 10.0 0.91 0.15 1.00 1.28 0.01 0.00
0.00 3.00 0.91 0.15 1.00 1.28 0.02 0.00
0.00 3.00 0.91 0.15 1.00 1.28 0.02 0.00

SNB 70.00 7.50 0.46 0.21 0.40 2.88 0.01 0.00
75.00 7.00 0.40 0.21 0.00 2.88 0.33 0.12
80.00 7.00 0.35 0.20 0.00 2.88 0.01 0.00
90.00 7.00 0.35 0.20 0.00 2.88 0.01 0.00

MWA 68.00 10.0 0.79 0.25 0.00 1.56 0.09 0.00
68.00 10.0 0.79 0.15z 0.00 1.56 0.52 0.11
68.00 10.0 0.79 0.15z 0.00 1.56 0.37 0.12
68.00 10.0 0.79 0.15z 0.00 1.56 0.49 0.22
68.00 10.0 0.79 0.40 0.00 1.56 0.01 0.00

PWA 76.00 5.00 0.73 0.15 0.00 1.69 0.06 0.19
76.00 5.00 0.74 0.15 0.00 1.69 0.01 0.00

ECO, Eads, Colorado; EKS, Elkhart, Kansas; KMO, Kennet, Missouri; SNB, Sidney, Nabraska; MWA, Mabton, Washington; PWA, Prosser, 
Washington. 
x Data record gives both 0.15 and 0.05 as flat cover estimates for these storms, so used average.
y Flat cover estimated after subsoiler and disk/roller tillage.
z Rain may have restricted erosion.

The empirical equation providing the best fit to most of the cluster discharge data was of the form shown in Eq. (6) below;

q = f + gXn                 (7)

Where q is downwind horizontal discharge (kg·m-1), X is downwind distance from nonerodible boundary, and f, g, h are 

empirical fitting coefficients.

To validate the Eq. (7), Hagen (2004) selected data from a 1997 storm at Big Spring (BSTX). In this, the wind statistics 

included the maximum and average wind speed, and a wind factor related to erosive wind energy for each daily storm that 

assumed a threshold wind speed of 5 m·s-1 at a 2 m height as of Fryrear et al. (1998b). Also, three parameters for a Weibull 

cumulative wind speed distribution of the form were used to estimate wind speeds during each storm day. Eq. (7) showed a 

relatively good fit (r = 0.86***), while the shape of the downwind discharge curves varied between convex depending upon 

field surface conditions, as shown in Fig. 3.
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Fig. 3. Example of measured and estimated soil catch [Eq. (2), r = 0.86***] variation with downwind distance 
for a single storm (modified from Hagen, 2004).

Analysis of the storm data was compared with linear regression and nonlinear regression using a power equation with the form 

of Eq. (2). The results of the average storm loss from the cluster measurements extrapolated using Eq. (2) to 180 m downwind 

showed reasonable agreement between predicted and observed erosion (r = 0.83*** as linear and 0.84*** as nonlinear regression) 

with a slope less than one and an intercept greater than zero (p = 0.05 for both analysis) (Fig. 4). The results analyzed by linear 

regression showed that the predictions were close to the 1 : 1 line if storm losses were less than 1.75 kg·m-2 although the intercept 

calculated by regression equation was slightly less than zero. But predicted soil loss by WEPS erosion submodel deviated from 

the regression line if the measured soil loss values were greater than 0.25. From these two prediction of soil loss calculated by 

soil erosion submodel, it can be only effective in a limited range under given soil and climatic conditions.

To predict the soil loss using soil erosion submodel, it needs many soil factors as well as parameters related to daily storm 

including maximum and average wind speed. However, the values about soil loss between observed and predicted did not show 

any relationship as shown in Table 4. For example, the soil losses for two storm events about ECO of which soil texture was clay 

loam showed opposite values although the field conditions for selected erosion events were almost same as seen in Table 4. In 

several other cases, the model estimated zero erosion while there were soil loss for the observed ones. This could be caused by 

test site conditions of which sites are not uniform and higher erodibility causes smaller inclusions than the average conditions 

that are assumed in the model inputs as seen in the values for Knuth-Morris-Pratt (KMP) that showed no soil loss for predicted 

values. The maximum differences between observed and predicted loss occurred during large erosion events where the predicted 

values were frequently less than those observed (Fig. 4). For this, Hagen (2004) concluded that there are two probable causes 

for the under- and over-prediction of soil loss for the observed ones. First, model requires more inputs to configure soil loss, so 

average parameter values for the specific soils were substituted for these inputs. Second, weathering and prior erosion may have 

increased the soil erodibility after the time of the reported surface measurements (Hagen, 2004). Probably, it is likely that the 

soil conditions were more erodible than reflected in the input surface conditions when erosion occurred in the field. But these 

explanations are not good enough to account for these problems.
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Fig. 4. Measured and Wind Erosion Prediction System (WEPS) predicted soil loss values for individual storms 
with linear and nonlinear regression analysis (modified from Hagen, 2004).

Table 4. Soil loss calculated from the data of Hagen (2004) for observed and predicted using soil erosion 
submodel based on the field surface conditions for selected erosion events.

Location
A B △(B-A) A B △(B-A) Az Bz △(B-A)

(kg·m-2) (kg·10 a-1) (cm·10 a-1)
ECO 0.21 0.05 - 0.16 210 50 - 160 0.088 0.021 - 0.067

0.12 0.19 0.07 120 190 70 0.050 0.079 0.029
EKS 7.47 4.83 - 2.64 7,470 4,830 - 2,640 3.113 2.013 - 1.100
KMO 0.01 0.04 0.03 10 40 30 0.004 0.017 0.013

2.14 5.20 3.06 2,140 5,200 3,060 0.892 2.167 1.275
0.11 0.00 - 0.11 110 0 - 110 0.046 0.000 - 0.046
1.53 1.50 - 0.03 1,530 1,500 - 30 0.638 0.625 - 0.013
0.07 0.00 - 0.07 70 0 - 70 0.029 0.000 - 0.029
0.01 0.00 - 0.01 10 0 - 10 0.004 0.000 - 0.004
0.02 0.00 - 0.02 20 0 - 20 0.008 0.000 - 0.008
0.02 0.00 - 0.02 20 0 - 20 0.008 0.000 - 0.008

SNB 0.01 0.00 - 0.01 10 0 - 10 0.004 0.000 - 0.004
0.01 0.00 - 0.01 10 0 - 10 0.004 0.000 - 0.004
0.33 0.12 - 0.21 330 120 - 210 0.138 0.050 - 0.088
0.01 0.00 - 0.01 10 0 - 10 0.004 0.000 - 0.004

MWA 0.09 0.00 - 0.09 90 0 - 90 0.038 0.000 - 0.038
0.52 0.11 - 0.41 520 110 - 410 0.217 0.046 - 0.171
0.37 0.12 - 0.25 370 120 - 250 0.154 0.050 - 0.104
0.49 0.22 - 0.27 490 220 - 270 0.204 0.092 - 0.113
0.01 0.00 - 0.01 10 0 - 10 0.004 0.000 - 0.004

PWA 0.06 0.19 0.13 60 190 130 0.025 0.079 0.054
0.01 0.00 - 0.01 10 0 - 10 0.004 0.000 - 0.004

A, observed; B, predicted by soil erosion submodel; ECO, Eads, Colorado; EKS, Elkhart, Kansas; KMO, Kennet, Missouri; SNB, Sidney, 
Nabraska; MWA, Mabton, Washington; PWA, Prosser, Washington. 
z The bulk density of top 20 cm depth in the site was assumed to be 1.2 Mg·m-3
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Calculations of soil loss by WEPS implying erosion submodel for single event were a daily time step model that simulates 

weather and field conditions (Hagen et al., 1995). Soil loss was represented by soil loss per square meter in soil erosion 

investigation, even in erosion model. But this couldn�t represent how much soil was lost in depth from the field. The soil loss 

per square meter was interpreted as the depth of soil per 10 a-1 by assuming soil bulk density of 1.20 tons per cubic meter 

(Table 4). Depth of soil lost by wind ranged from 0.004 to 3.113 cm and from 0 to 2.013 cm·10 a-1 for observed and predicted, 

respectively. For the depth of soil of observed and predicted ones lost by wind, we need to verify whether it may represent 

the actual soil depth for single event although the model provided reasonable estimates (r = 0.84***) of soil loss.

The threshold of soil loss in the erosion model was calculated based on surface conditions of: random and oriented 

roughness; flat cover, crust, and rock cover; cover of loose, erodible aggregates on the crust; aggregate size distribution and 

density of uncrusted surface; and surface wetness (Funk et al., 2003). With these factors, we could figure out correlation to 

prove reliability for the result of soil loss. Fig. 5 shows the soil loss for flat cover for individual storms with linear regression 

analysis based on the result of Hagen (2004). As seen in figure, linear regression were weakly correlated with flat cover in all 

the average storm loss from the cluster measurements in a linear way. This indicates that flat cover has a low effect on wind 

erosion on the average storm loss from the cluster measurements. Considering for individual storms with linear regression 

analysis, we may have to apply proper parameters with respect to all available information, in order to reduce the uncertainty 

and to minimize subjectivity.

Fig. 5. Soil loss for flat cover for individual storms with linear regression analysis (modified from Hagen, 
2004).
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Conclusion
The output of WEPS for single erosion event indicates average soil loss/deposition over selected time intervals and 

accounting regions within the simulation region in a field or a few adjacent fields. For evaluation based on the data by Hagen 

(2004), the model tended to follow the 1 : 1 line between predicted and measured value for soil losses only less than 2 kg·m-2 

whereas the differences between observed and predicted loss occurred during erosion events when the predicted values were 

less than those observed ones because the initial field surfaces were not always uniform as assumed in the model although the 

model provided reasonable estimates (r = 0.84***) of soil loss. As partial account for these problems, the changes in surface 

conditions were simulated on a daily basis in the completed WEPS model. The model estimated zero erosion when small 

amounts of erosion occurred. It can assume that the field conditions were more erodible than reflected in the input parameters 

in the field. Thus, the correlation between the values about soil loss between observed and predicted was not significantly 

different, and that between flat cover in storm loss form the cluster and soil loss, respectively, resulting in reduction of 

the uncertainty and minimization of subjectivity. Therefore, these explanations are not good enough to account for these 

problems. As calculated soil depth by wind, the ranges of predicted and observed values were 0 - 2.013 cm·10 a-1 and 0.004 

- 3.113 cm·10 a-1, respectively. It may also be too high for given wind condition of single storm event. Conclusively, WEPS 

to predict soil loss for given soil condition requires more site-specific parameter although this should be of little consequence 

for practical model applications. Therefore, we need to develop the parameters to apply WEPS to predict soil loss by wind in 

Korea.
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