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ANY REGIONS in Egypt subjected to wind erosion hazards that

accelerates soil degradation and desertification. Northwestern
coast zone (NWCZ) and Sinia are of these regions which have fragile
agricultural land characterized by poor soil, limited rainfall, several
drought periods and erosive wind. The current study was conducted to
evaluate the amount of eroded soil estimated by different wind erosion
equations with the measured values that were obtained under ficld

condition.

Three sites were selected for field measurments at Foka area,215
km west of Alexandria. The sites differ in their soil erodibility, soil
roughness and vegetative cover. Airborne material was collected from
eroding soil with Big Spring Number Eight (BSNE)} sampler through
30 months.The results indicated that the amount of measured soil loss
ranged between 2.43 to 10.63 Mg ha™! y'l, however, the soil loss
amount estimated by WEQ ranged between 5.17 to 71.29 Mg ha'! y'l'
The values obtained by RWLQ ranged between 3 1.95 to 64.87
Mgha'1 y. Based on the relationship between measured and corrected
estimated soil loss, it could be concluded that every method can be
used for estimating annual soil loss under NWCZ conditions. It is a
clear need to conduct intensive further studies in Egypt to identify the
best wind erosion model 1o halt desertification resulted from wind

erosion.
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Many regions in Egypt subjected to wind erosion hazards that accelerates soil
degradation and desertification. Northwestern coast zone (NWCZ) and Sinai are
of these regions which have fragile agricultural land characterized by loose, dry,
a smooth soil surface devoid of vegetative cover, large fields, frequency of
drought and precipitation is low. Wassif (1997) showed that the amount of
airborne materials expressed as t. 100m™! width were 0.78, 3.16 and 86.19 for
bare soil of south Abou Lahu (NWCZ), El Sheikh Zowaied, and ¥l Maghara
(North Sinai) over 93, 193, and 340 days, respectively, Also, he showed that the
enrichment ratios for organic matter, total nitrogen, available phosphorus and
exchangeable potassium were greater than one. In South Sinai, Wassif et al.
(1999) found that the quantity of airbrone wind eroded material reached 30.7
£.100m™! width over 83 days.

The ability to accurately predict soil loss by wind is essential for conservation
planning from wind ersion hazards. The wind erosin equation (WEQ) puplished
by Woodruff and Siddoway (1965) was used by Arroug (1994) for assessing
average annual soil loss by wind in El- Omayed area (NWCZ) of Egypt. He
showed that the value reached 100tha’l yrl. The objective of the current
investigation is to estimate annual soil loss by wind erosion using different
models as well as comparing estimated value to a measured one under different
land use and management practices.

Material and Methods

The study area is in the northwestern coastal zone (NWCZ) at Fuka about
215 Km west of Alexandria. Generally, NWCZ is characterized by arid
conditions, indicating torric soil moisture and thermic soil temperature regimes.
Soil is generally shallow and CaCO5 content varies from the lower limit of 10
to as high as 94.5% in the oalitic ridges. Fuka area is bounded by longitudes 27°
30 -28" east and latitudes 30° 30'-31° north. The soils in the immediate vicinity
of the sampling site are sandy loam to sandy clay loam (Typic calci ). The upper
Scm of the soil surface ranges from 53.4 to 56% sand, 22 to 25% silt and 18 to
23% clay. Total carbonate varies from 27 to 30.6%. In general, the soil is
calcareous, poor in organic matter and low in fertility. The site is surrounded by
1.5 m height rubble-stone fencing and stony soil as non-crodible area.

Samples of eroded soil particles were collected from April 1, 1995 to October
8, 1997 at heights of 0.10, 0.50, 0.75 and 1.0m with Big Spring number Eight
{BSNE) dust samplers described by Fryrear (1986). The samplers were
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positioned in three Parcles which their areas are 4.8, 10.6, and 4.9 ha. The first
one was cultivated with fig and olive trees, 3 years old, the second parcel was
cultivated with fig trees 10 years old and the third one was covered with wheat
residues. In Parcel one tillage practice was conducted perpendicular to the mean
crosine wind. In Parcel two, intensive tillage was conducted by the farmer,
however, in parcel three, perpendicular tillage to the erosive wind direction was
conducted for soil covered with wheat residues.

Samples of the eroded material were collected for 16 periods from April 1,
1995 to October 8, 1997. At the time of sampling eroded soil particles were
transferred from the samples to plastic containers, In the laboratory, the samples
were dried at 55°C for 72 hr before weighing. Soil surface roughness parameters,
ie the heights of ridge spacing for plowed soil were measured on April 1,
1995,1996, on October 17, 1996 and on May, 22, 1997. Their averages were
used to determine soil roughness factor, K/ (Woodruff and Siddoway, 1965) .
Four separate plant samples were used to measure vegetation parameters which
included numbers of natural grown plants per feddan and their canopy diameters,
the weight of surface and buried residues within 5 cm depth and expressed as g,
m2 followed the method of Fryrear (1985) and the percentage of soil cover was
calculated by the method described by Bilbro (1987,1989).

Wind speed (ms™1), air temperature *C, wind direction (degrees), rainfall
{mm), and relative humidity {%) were measured by recording automatic weather
station installed in the study area at a height 3 m above the soil surface.

The annual soil loss was estimated by wind erosion equation (WEQ) as
described by Woodruff and Siddoway (1965) using three different methods for
calculation described by Troeh et al. (1980), Schwab e al. (1993) and Morgan
(1995). Revised wind erosion equation {(RWEQ) as described by Fryrear et al.
(1994) was also used to estimate soil loss by wind erosion.

Results and Discussion

The average wind speed varied from 4.53 ms™! in July, 1996 t0 2.19 ms™! in
November, 1997, with a monthly mean of 3.68 ms™} during the study period .
Hours number of <0.5,0.5-5, 5-10 and > 10 ms™! wind speed during study period
were 803, 9535, 3899 and 76, respectively (Table 1). Wind speed as high as
14.29 ms’! was recorded during September, 1997. The most erosive period
occurred from March through July, 1997, The dominant wind direction is from
west to north (WWN, represented 23.77% of the total wind direction) .
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TABLE 1. Meterclogical records at the study area from April 1, 1996 to November 19, 1997.

Month Average | Total | Average Periods of wind speed Max. hourly|
éi‘g month Q::‘;;% 0-05 ms” 0555ms”T 5-10ms” Over 10 s ‘“’(‘;:ﬁ)eed
(c) (mm) (ms) Hours |%oftime| Hours [%oftime| Hours (% oftime| Hours |% oftime
April, 1996 16.86 4.60 451 6 0.83 4438 62.22 258 35.83 8 1.12 12.08
May 21.15 - 3.56 13 1.81 527 73.1% 173 2403 7 0.97 13.96
June 23.59 - 3.78 1 0.14 498 69.17 221 30.69 - - 950
July 25.33 0.20 4.53 2 027 393 52.82 348 46.77 i 0.14 10.03
August 26.28 - 3.86 5 0.67 513 68.95 226 3038 - - 8.01
September 26.26 - 3.43 9 1.25 554 76.94 157 21.81 - 921
October 21.1% 6.60 327 19 2.55 592 79.57 133 17.88 - 9.14
Movember 18.72 2.40 3.35 37 5.14 525 72.92 158 2194 - - 7.41
December 14.82 0.20 3.2¢9 2] 2.83 590 79.41 125 16.82 7 0.94 1155
January, 1997 15.69 15.20 3.67 40 5.38 586 78.76 118 1586 - - 9.25
February 12.94 14,40 3.82 14 2.08 505 75.15 142 21.13 |3 .64 12.46
March 14.32 14.00 4.17 23 3.09 473 63.58 237 31.85 It .48 12.66
April 1647 - 426 8 1.11 450 62.50 255 35.42 7 0.97 11.79
May 20.22 0.04 3.4 128 17.21 436 58.60 178 2392 2 0.27 10.64
June 24.43 - 4.07 61 847 396 55.00 253 35.14 10 139 12.39
July 2645 - 4.33 52 6.99 372 50.00 312 41.94 8 1.07 11.00
August 25.89 - 3.49 76 10.21 446 59.95 222 29.84 - - 8.42
September 2394 0.80 176 28 389 471 65.51 216 30.04 4 0.56 14.29
Qctober 21.60 22.0 312 110 14,78 508 63.28 126 16.94 - - 8.91
November 18.21 220 1 319 150 35.86 252 56.88 4] 9.26 - 9.65
Monthly mean 20.62 | 3.68
Totai - - i - | 805 3.61 9535 66,62 3899 27.24 76 0.53

* Indicates results based on hourly climateological data at 3 meter height.
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TABLE 2. Amount of airborne materials (g cm'z) collected by BSNE samplers at 4

heights, 0.1 to 1.0 m for fire measurments periods, and during the study

period (30 months).
Parcel Measurement Periods|Eroded materials (gem % (Amount
No. at 4 height. of eroded
0.5 0.5 [0.75 [1.0 (|malerial
m m m n. {(gm cm™
Width)
1/4 - 4/10/1995 0.13 1 0.09 ; 06.08 | 0.06 8.23
4/10/95 - 31/3/96 1326 498 | 4.02 | 3.36 | 495.36
31/3 - 1741096 0.84 | 0.60 { 0.57  0.54 | 56.34
1 17/10/96 - 22/5/97 132.21[12.38| 8.47 | 743 { 1l16l.4
22/5 - 8/10/97 39912981 246 1.78 | 257.19
Total 50.43121.03115.60(13.17| 1978,52
1/4 - 4/10/1995 044 1 025{0.17}0.09 | 21.63
4/10/95 - 31/3/96 4473 6.25 1 3.62 { 0.59 | 980.01
2 3173 - 17/10/96 6.55 1 1.77 1 1.27 ) 0.82 ] 183.07
17/10/96 - 22/5/97 [68.86f 7.36 ( 452 1 3.26 | 1082.96
22/5 - 8/10/97 9.76 | 4.20 { 3.17 | 2.61 j 390.84
Total 130.3[19.83]12.75] 7.37 | 2658.51
4
1/4 - 4/10/1995 0.1810.11 1 0.09 1 0.06 9.9
4/10/95 - 31/3/96 2.8 110910827077 107.73
31/3 - 17/10/96 2431131 11.05(093 | 118.37
3 17/10/96 - 22/5/97 845 13.1512.04]1.78 ) 291.04
22/5 - 8/10/97 110 | 1,02 10837053 7909
Total 14.90! 6.68 | 4.83 | 4.07 | 606.73

The amount of soil eroded material in each measurement period varied with
height, parcel No. and wind speed (Table 2). For every Parcel the bulk of the
eroded soil particles was carried close to the soil surface. The amount of soil
eroded from Parcel No.2 was the greatest for every measurement period. The
fourth period gave the highest amount of eroded soil for every parcel, (Fig. 1.).

Analysis were performed on the data given in Table 2 to examine
relationships between amount of eroded soil collected and sampler height. It was
found that the power function is the best. The equation is as follows:

Y=ax?
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Where Y mass of soil eroded collected g/cmz; X= height of sampler, m; and
a and b = regression coefficients, In this respect Fryrear and Saleh (1993), and
Vories and Fryrear (1991) reported that power equation described the quantity
of eroded materials transported by wind above the soil surface,

The total amount of eroded soil which was collected by a 10 mm wide slot
extending from a height of 0.10 to 1.0 m (Q) was estimated by integrating the
regression equations between the limits of 0.10 and 1.0 m. Table 3 shows the
annual soil loss Q gm em’} width and average annual soil loss as kg m! width
and ton ha'l. It is clear that the highest quantity of eroded soil was obtained from
parcel No.2, however, the lowest one was associated with parcel No.3. Soil loss
from parcel No. 1 lies between those extreme ones. Differences in annual soil
loss between parcels depended upon type of tillage and plant residues.These
results are in harmony with that obtained by Chepil and Woodruff (1963),
Fryrear et al.(1991) and Hagen (1996). Concerning plant residues, Unger and
McCalla (1981) and Bilbro (1987) reported that the fallowing-cropping was
effective in reducing potential wind erosion in semi-arid areas during the fallow
periods where plant residues were left in field,

TABLE 3. Annual soil loss for every Parcel.

Parcel Annual soil loss Average annual soil loss
No. Qg cm’ Kg m” width* | Ton ha'**

[ 791.4 79.14 7.91

2 1063.4 106.34 10.63

3 242.7 2427 2.43

The amount of soil loss expressed in ton ha! yr'1 that could occur under
different conditions at Fuka area was estimated using two models; Wind Erosion
Equation {WEQ) and Revised Wind Erosion Equation (RWEQ).

Wind Erosion Equation WEQ
The basic equation of WEQ (Woodruff and Siddoway, 1965) was used to
compute the annual soil loss from the experimental fields. Such equation is as
follows
E={(LK,C,L,V)
Where
E :Potential annual soil loss (Mg ha'l yr‘l). It is a function , f of :
Y  :Soil erodibility index, Mg. ha"l

Egypt. J. Soil Sei. 42, No. 2 (2002)
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K/ :Soil surface roughness factor, dimensionless .,
¢ :Local wind reosion climatic factor, %.
| T Equivalent field length (unsheltered distance across the field along the
prevailing wind direction,) meter, and

V  : Equivalent vegetative cover variable, Kg. Ha'l

The measured parameters for each parcel used in the wind erosion equation
are listed in Table 4 . The values needed for predicting annual soil loss via wind
erosion were calculated as follows ;

1 .Soil erodibiliy factor F
Two methods were used to calculate soil erodibility factor, I. The first one
was described by Woodruff and Siddoway (1965). It is based on the percentage
of dry stable non-erodible fractions. The second one is described by Schwab er
al. (1993). It is based on the regression equation between seil erdibility, I {Mg
ha'l) and the percentage of dry soil faction > 0.84mm, f; as follows
¥ =525 x 2.718 (004D

2.Soil roughness factor, K
This parameter includes at first the calculation of ridge roughness Kr, using
the equation given by Woodruff and Siddoway (1965) as follows:
4 (ridge height)®
Distance between ridges

Afterwards, the dimensionless soil-ridge roughness, k, was calculated by
three different methods: a. According to Schwab et al., (1993).

12
K= 0.34 4 ceemere 462 X100 K2,
(Xr+ 18)

b. According to Woodruff and Siddoway (1965),
c. According to the relationship between K and Kr described by Morgan (1995)

as follows

K =1 K <227

K =1.125- 0.153InKr , 2.27s Kr<89
K =0336exp(0.00324 Kr) ,Kr=89

3.Climiatic factor, C .
The climatic factor has been estimated using the equation described by
Chepil et al. (1963) and Woodruff and Siddoway (1965).

100 U3
29 (P-E)?
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TABLE 4. Soil properties and field measured parameters for the study ares used for the prediction of apnual soll loss.

P,

i

. Particle stze . . .
Nos-erodible distribtfion% Ridge* |Silhouette®*| Soit | S1anding and busied residues
Parcel R OM.| CaC(Oy fractions - X . - - —
No. Periods | (%) (>84mm) Sand  Sil{ Clay Height A;{c:a'1 Cover [Diameter Spef:lﬁc We:gtﬁ
% (mm) { Cm*-m™ % | of stalk Wf::ight3 Gm.m™
(cm) |{Gm.cm
1/4 - 4/10/95 0.33| 280 52.65 56.28{23.01|20.7t| 52.0 1.30 - -
4710795 - 31/3/96  [0.30( 285 36.93 52.62124,20(23.18| 46.0 - 2.20 - - -
315-1710/9% | 0.37) 279 43.45 53.92123.50)22.18; 53.0 1.30 . - -
1 17/10/96 - 22/5/%7 |0.38| 28.1 30.15 59.85(22.32:17.83; 500 1.30 - .
22/5 - 8/10/97 0.42| 285 43.65 56.33123.72|19.95| 49.0 - 0.80 - - -
L Average 0.36] 28.2 4137 55.80123.43)20.77) 50.0 - 1.38 0.50 0.40 27.10 |
1/4 - 4/106/95 0.23| 28.0 39.25 60.43[22.33117.24] 11.0 - - - - -
4/10/95 - 31/3/96 |0.31] 276 30.85 64.81 | 19.87|15.32] 10.0 - - - -
3173 - 17/10/96  10.33) 27.% 42.7 62.19120.50117.531; 10.0 - - - -
2 17/10/96 - 22/5/97 1030 28.0 11.2 64.29120.00{15.71] 9.0 - - - - -
22/5 - 8/10/97 0.28] 27.0 349 62.38 [ 19.3C|18.32] 10.00 - - - - -
Average 030¢% 277 31.78 62.8212040116.78) 100 - - 0.50 0.40 10.80
1/4 - 4/10495 045] 274 55.63 52.18|21.98|25.84| 53.0 100 4.10 - - -
4110/95 - 31/3/96  |0.49( 28.t 51.83 50.49|23.17|26.34| 450 - 9.10 - - -
3173-17/10/96 (0,53} 26,9 45.50 52.73{20.15,27.12y 519 - 4.50 - - -
3 17/10/96 - 22/5/97 [0.52( 27.0 37.80 52201 22.80125.00| 45.0 - 5.60 - -
22/5- 810197  |0.46] 261 44.83 53.40/21.90)24.70| 52.0 - 320 - - -
Average 0.49] 27.1 47.12 52.20]22.0025.80] 50.0 20 530 043 0.33 43.30

Ridge is 500 mm for all and the ridges are perpendicular to dominate wired direction

* Silhouette area is calculated form the number of plant stalks (10) perm2 X height {25 cm ) xd imeter

9zT
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Where :

C is climatic index, %, the climatic index C is expressed as a percentage of
its value of 2.9, i.e C 2.9/100, for Garden City, Kansas, USA.

U is the mean annual wind speed, ft 71, at a height of 30 foot, and (P-E) is
the thornthwait index:

(P-E)= 115 T () '
Where : 7i—10
Pi = 0.5 inch, is the mean monthly precipitation, and
Ti = 28.4 °F is the mean: monthly temperature.
The wind speed were measured at 3 m height and adjusted to 9.1 meter (30
foot) height by a power law exponent of 1/7 in the equation given by Hagen

(1996) describing wind speed profile, as follows:

Z
U2 = Ul (_Z_z )1/7
Where: _ |
U, and U, are wind speed at height Z, (3m) and Z2 (9.1m), respectively.

4. Length of the unsheltered field L
According to Schwab et al. (1993), the actual field length is taken as (L, m)
assumed to be 100 m.

5.Vegetative cover factor, V
The equation described by Lyles and Allison (1980, 1981} has been used io
estimate vegetative cover (V) as follows:

(SG),= 0.162 R ,/d+ 8.708 (Rw/dy)1/2 - 271, 1= 0.96.

Where:

(SG), is small grain equivalent for weight of the residues (Kg ha'l)
(R,,) is standing and buried residues weight to be converted (Kg ha'l).
(d) is average stalk diameter (cm), and

(y) is average specific weight of stalk (gm cm‘3).

The annual soil loss, E; Mg hal yr‘l, was calculated by the methods
described by Troch ef al. (1980), Schwab et al. (1993) and Morgen (1995). Table
5 shows the calculated values of each parameter required for the calculation of
the predicted annual soil loss values, Data shows that the main factors affecting
wind erosicn are I", K’, and V but the values of €/ and L/ are the same for all
Parcels. The soil of parcel No. 2 was highly erodible due to the highest 1 value
and to the lowest V value. However, the soil of parcel No.3 was the least

Egypt. J. Soil Sei. 42, No. 2 (2002)
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TABLE 5. Predicting annual soil loss under the prevailing conditions at Fuka area, NWCZ, using wind ervsion equation (WEQ).

Estimated WEQ parameters

Predicted annual soit

Models of predicting Soil erodibility Soil roughness Vegetative cover Cl'matic*} Field** loss
annual soif loss (I', Mg, ha™) (K', dimensionless) (V. ke ha) ! (Mg ha” yr'y
. =L -t Factor | length =
according to Parcel | Parcel | Parcel | Parcel | Parcel | Parcel | Parcel | Parcel | Parcel (C'.%) (L';n ) Parcel | Parcel | Parcel
1 2 3 1 2 3 1 2 3 ’ ’ 1 2 3
Troeh et al. (1980) [120.52{158.88] 93.40 | 0.636 | 0.816 | 0.639 | 137.5 | 25.38 |373.44] 0.677 100 | 17.00 | 47 8.5
Schwab et al. (1993)]100.341147.26] 79.73 | 0.659 | 0.978 | 0.659 | 137.5 | 25.38 {373.44| 0.677 100 | 838 | 3876 5.17
Morgan (1995) |120.52]158.88] 98.40 | 0.667 | 1.00 | 0.667 | 137.5 ) 2538 {393.44| 0.677 100 [ 267 | 71.29 | 22.81

* Climatic factor is estimated from climateological data for the study area, Table (1).
** The actual field length, L, is assumed to be 100 m.
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erodible one . The value of K’ varied between parcels depending upon the
intensity of tillage operations. The highest value of K/ was obtained for the soil
of parcel No. 2. Data generally show that the estimated soil loss for parcel No.3
was the least. It is accepted that predicted annual soil loss values varied between
5.17 and 22.81 Mg ha! yrl. On the other hand, the soil of parcel No. 2 is
susceptible to wind erosion where its predicted annual soil loss varied between
38.76 to 71.29 Mg ha'l yr'l. Evidently, the differences in erodibility between
soil parcels are probably the prime reason for the large differences in annual soil
loss.

Revised wind erosion equation (RWEQ)
Revised wind erosion equation (RWEQ) developed by Fryrcar et al. {1994)
was used as follows:

Average soil loss = Wind vactor x soil factors x Crop factors. Soil factors
includes soil erodible fraction (EF), soil weiness (SW), soil roughness (K) and
soil crust factor (SCF). Crops factors includes flat residues (SLR;), <rop canopy
(SLR ) and standing residues (SLR,).

Data given in Table 4 and the weather parameters recorded during the period
of field experiment were used in the calculation of REWQ. Table 6 shows the
estimated RWEQ parameters required to predict the annual soil loss for several
periods in Fuka area. It is clear that the estimated annual soil loss for parcel No.
2 was higher than those obtained for parcels No. 1 and 3. This difference is
attributed to the nature and size distribution of erodible particles in the soil
surface layer, where the erodible fraction for parcel No. 2 was 26.42% versus
23% and 22.13% in average for parcels No.1 and 3, respectively.

To evaluat the relationship between predicted annual soil loss and measured
values (Fig. 2). 12 values were calculated and regression equation for every
method are listed in Table 7. Obviously, the highest 2 value was obtained by
method of Troeh et al. (1980). Consequently, such method may be used for the
assessment of annual soil loss using WEQ as abasic equation.

On the other hand, correction value for each estimated one was calculated
using the regression equation of each method, where, x = estimated value by the
model and y = corrected estimated value. The correction values are given in
Table 7 and Fig.3.

From the above mentioned results, it can be concluded that corrected
estimated value of each method could be used for predicting annual soil loss

Egypr. J. Soil Sci. 42, No. 2 (2002)
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TABLE 6. Predicting soll loss under the prevailing conditions at Fuka area, NWCZ, using Revised wind crosion equation (RWEQ).

Parcel Period F Estimated RWEQ parameters Predicted
No. WF SwW EF |SCF| K'* | SLRy |SLE;|SLR. S Qe | Q** | soil los]s
Mg ha
1/4 - 17/10/1996 20.164 | 0.970 ; 2244 | 1 0.65 | 0.945 1 1 6829 2399421211833 21.18
17/10/19%6-22/5/1997 30275 | 0352 | 2408 | 1 | 0.67 [ 0945 | 1 I 73.17 |1445.94|1222.600 1222
{ 22/5 - 8/10/1567 24.676 | 0.832 5 2248 1 0.6% | 0.966 1 1 67.347 |2737.86j2435.94] 2436
Total (1/4/1996-8/10/1997) - - - - - - - - - - - 57.76
Annual - - - - - - - - - - - 37.54
1/4 - 17/10/1996 20.164 | 0970 | 25.00 | 1 0.90 1 i 1 64.99 |3916.71(3549.69) 35.50
17/1071996-22/5/1997 30273 1 0352 [ 2577 | 1 0.95 ! 1 1 68.54 [2321.81;2045.55| 20.46
2 22/5 - 8/10/1997 24676 | 0.832 | 2849 | 1 0.50 1 1 1 63.91 |4685.15|4280.16) 42.80
Totat (1/4/1996-8/10/1997) - - - - - - - - - - - 98.76
Annual - - - - - - - - - - - 64.87
1/4 - 17/10/19596 20.164 | 0.970 | 21.48 I 0.67 | 0.821 1 1 69.46 |2056.79|1797.94] 17.98
17/10/1996-22/5/1997 3027510352 121761 1 | 069 10782 1 [ 75.08 (1113.53] 924,61 9.25
3 22/5 - 8/10/1997 24676 | 0.832 | 2314 | | 0.66 | 0.869 1 1 68.22 12425.02|2142.18; 2142
Total (1/4/1996-8/10/1997) - - - - - - - - - - - 48.65
Annual - - - - - - - - - - - 31.95
* K’ is determined according to Troeh et al. (1980).

** Q. is quantity of soil mass being transﬁ;ned at 100 meters field length.
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TABLE 7. The relationship between measured and estimated values of soil loss (‘I‘on.ha'l. y'l) by different models.

WEQ (Troeh et al., WEQ (Schwab et al., .. | RWEQ (Fryrear et al., |
1980) 1993) WEQ (Morgan, 1993) 1994)
Parcel] Corrected

Number Measured Estimated | estimated | Estimated Cor:rected Estimated Cm.-rected Estimated CoFrected
value (x) | value (y) | value () estimated value (x) estimated value (x) estimated
1 value (y) value (y) value (¥)

1 7.91 17.47 5.68 8.38 5.32 26.70 5.19 37.94 5.42

2 10.63 47.00 11.00 38.76 10,79 71.29 10.54 64.87 10.80

3 2.43 8.50 4.07 5.17 4.74 22.81 4.73 31.95 4.22

Regression eq. Y=0.18x+2.54 Y=018x+3.81 Y=012x+1.99 Y=020x-217

LR Rk SN

L W T

for WEQ (Troeh et al., 1980) Model = 0.77

for WEQ (Schwab et al., 1993) Mode = (.65
for WEQ (Morgan, 1995} Model = 0.64
for RWEQ {Fryrear et al., 1994) Model = 0.73
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Fig. 1. Amount of eroded soil collected by BSNE samplers at different heights for every measurement period at every parcel .
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Fig. 2. Measured versus estimated soil loss under the prevailing conditions at Fuka area, NWCZ.
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Fig. 3. Measured versus corrected estimated 50il loss by different models under the prevailing conditions at Fuka area, NWCZ.
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under the conditions of NWCZ, However, further studies should be carried out to
select the appropriate mode! for assessing annual soil loss by wind erosion under
Egyptian conditions.
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