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Abstract

This study was to analyze the efficiency (E)
of traps in holding suspended soil particles that cause dust,
environmental and agricultural problems by wind erosion
in NWCZ, Egypt. These vertical and passive sediment
traps with different design in rotary and fixed reservoir box
and different methods of measured soil loss. Rotary
Distance (RD), Fixed Distance (FD), Rotary Point (RP)
and Fixed Point (FP) traps were compared with traditional
trap Big Spring Number Eight (BSNE). The variation
between traps’ efficiency as a function of height was
significantly (P≤0.05) and was as follow: RD, FD, RP, and
FP more increase than BSNE. The performance of the trap
types as an efficiency of suspension particles (assumed to
possess E=1 for suspended particle sizes) was as follow
RD> FD> RP> FP> BSNE; 99%, 98%, 88%, 85%, 65%
respectively. The efficiency of traps in suspension particles
size (<45, 45- 63 and >100 µm) were significant (P ≤ 0.05)
and the best efficient were RD and FD. Therefore, RD and
FD traps have direct methods for measuring soil loss by
wind erosion and have the most acceptable, accurate,
fastest and easiest in soil particle analyzed and therefore
the most effective way to discriminate suspension
particles.

Keywords Dust Flux, Trap Suspension Efficiency,
Horizontal Suspended Mass Flux, Passive Sediments,
Vertical Traps

1. Introduction
Aeolian soil transport caused by wind erosion [1]. The
wind erosion is that the major initiator of emission of soil

particles worldwide which can cause serious agricultural
and environmental problems, such as pollution [2], [3], [4]
and [5]. It considered to be the the many part to move soil
particles by wind sand disasters for human [6]. The
definition of wind erosion consistent with [7] is the net
long-term balance of wind processes that detach soil and
move it from its original location. Wind erosion is one in
all the foremost serious problems in arid regions which it
occupies a 3rd of the world's area [8]. According to [9], 430
million ha of drylands, which comprise 40% of earth’s
surface are vulnerable to wind erosion. [10] reported that
wind erosion in the NWCZ of Egypt may be a major
problem in agriculture development and environment
because sandy soils texture. This can be because, lack of
soil structure, partial rock covering, limited plant covering
and torrential characteristics of the rain [11]. For
understand the hazards of wind erosion on agriculture and
environment and therefore on human, it must be calculated
the emission, transport, and deposition particles [6] and
[12]. Soil particles size determines the patterns of soil
motion in terms of creep, saltation, and suspension [13].
Passive sampling of airborne dust could be a common
procedure in wind erosion and dust storm research. During
such events many particles >20 µm are emitted from the
soil [14]. Several studies concern about the saltation
particles movement because it most vital parameter within
the amount dust transported. Therefore, they concern to
calculate the soil dust horizontal mass flux (HMF) [15], [14]
and [16]. On the opposite hand, the suspended particles
study in the air is important to understand the dust transport
and how to deal with the risks wind erosion causes.
Therefore, it is needed to calculate the amount of
horizontal suspended particle mass flux (HSMF) [12]. It’s
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crucial an important factor affecting the sampling
efficiency when a sand sampler is employed to live the
quantity of aeolian sand generated by wind erosion [6] and
[17]. It depends on the structure of sand sampler, sand
particle size and other factors [6]. Many soils eroded
samplers designed and accustomed measure the fabric
material carried by wind. A standard iso kinetic sampler
doesn’t discriminate between small particles and unbiased
sample when collected sediment of the particle size
distribution within the incident flow [18]. The common
sampler used for study suspended particles has started
since 1957 [8], [19] and [20]. Although the Big Spring
Number Eight (BSNE) designed and described by [21].
BSNE is that the most used due to it’s have advantages like
near isokinetic sampling ability, large capacity, and low
cost. Therefore, previous studies have shown that the
efficiency of BSNE as a function of particle size was
decreased with particle diameter relies on particle size [4],
[18] and [19]. Additionally, BSNE has insufficient quantity
of sediment to permit for adequate measurement of the
transport flux [19]. Also, indirect way for measurement
soil loss by wind erosion for dust concentration which
calculated from transport flux. Its design didn’t protect the
gathering sediment from infiltration rain [4], [6], [16] and
[17]. This study is comparing the sampling efficiency as a
function of particle size for four traps as follow Rotary
Distance (RD), Fixed Distance (FD), Rotary Point (RP)
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and Fixed Point (FP) with BSNE trap. Additionally, we’d
like to understand the number of suspended particle flux
and their transportation mechanism of how it is changing at
different height of soil surface at study period time.
The objective of this study, evaluate the four sediment
traps to beat the disadvantages of BSNE trap as function of
particle size. Moreover, it had been evaluating the results
for horizontal suspended particles mass flux (HSMF) and
its variation with different heights. On the opposite hand,
estimated of the trap’s efficiency as a function of
suspended particle size for eroded soil within the studied
area.

2. Material and Methods
The experiment was conducted in 2020 and in an area
about 1 ha at Wadi El Raml area, west Mersa Matrouh city
and extended from southwest to northeast of the city. The
latitudes of 31°09´00", 31°21´00" N and therefore the
longitudes of 27°06´00", 27°12´00" E. The particle size
distribution of surface soil layer (0-5 cm) was 77.48% total
sand (66.9% coarse sand and 10.58% fine sand), 19.53%
silt and 12.04% clay. The field is nearly flat. Table 1 shows
some physical and chemical properties of the soil. Such
properties were measured according to methods described
by [22].

Figure 1. Map of location map of at Wadi El-Raml area, NWCZ of Egypt.
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Table 1. Some physical and chemical properties of surface soil layer (0-5 cm) at Wadi El-Ramal area, NWCZ, Egypt.
Particle Size Distribution (%)
C.S*

F.S*

Total
sand

S*

C*

66.9

10.58

77.48

19.53

12.04

Texture class

BD*
(Mgm-3)

O.M*
(gKg-1)

T.N*
(gKg-1)

pH

EC
(ds/m)

S. L*

1.42

1.9

0.07

7.5

1.08

C. S= Coarse Sand, F. S= Fine Sand, BD= Bulk density, OM= Organic matter, T. N= Total nitrogen.
Table 2. Monthly means of meteorological records during 2020 for Wadi El Raml area, NWCZ, Egypt
Month

Temperature (°C)

Wind speed (m/s)

Rainfall (mm)

Moisture (%)

January

13.10

7.62

1.86

35.84

Febrauray

13.64

6.74

1.33

37.02

March

14.85

7.23

2.18

35.16

April

16.85

6.78

0.04

34.44

May

20.87

6.63

0.00

31.97

June

23.35

6.27

0.00

31.73

July

26.22

5.77

0.00

31.77

August

27.18

5.67

0.00

32.49

September

26.58

5.60

0.00

33.16

October

23.95

5.49

0.42

33.19

November

18.67

5.92

7.20

35.70

December

15.76

7.52

0.16

37.19

This area is suffering from wind erosion which is a
serious
problem
for
agricultural
productivity.
Consequently, evaluation of wind erosion and the flux
suspended particles is vital and necessary. Samples of
eroded soil were collected from Jan. to Dec. 2020. Table (2)
shows the monthly means of meteorological records by
[23]. Four trap types were used to collect the eroded soil
and comparing with BSNE in terms of the efficiency of
them for catching or holding the suspended of eroded soil.
2.1. Trap Characteristics
The five trap types were different in measured method of
collected eroded soil and moving of reservoir box with
wind direction as follow: a) Rotary Distance trap (RD) and
Fixed Distance trap (FD) were had direct measurement
method of eroded soil collected and rotary reservoir boxes
in RD but fixed in FD. Otherwise, Rotary Point trap (RP)
and Fixed-Point trap (FP) (Fig. 2 and 3). Which, all of them
designed as vertically, and passive trap types. It is
collecting soil particles at points distributed along the
vertical distance extending from the soil surface to a height
of one meter above the soil surface at distances (15, 32.5,
55 and 100 cm), respectively. These traps compared with
Big Spring Number Eight (BSNE) dust traditional sampler
trap described by [21].
Each trap is attached to a wind vane which can swing
with the wind direction. In each reservoir box for traps RD,
FD, RP, and FP have three stainless steel screens in the

opening sampler for dust entering 140, 140-35 and 35
meshes that corresponds to 100, 100-500 and 500 µm in
diameter, respectively as described by [24]. Consequently,
each reservoir box is divided into 3 sections in terms of soil
particle size as follows >140 mesh (500 µm), 140-35 mesh
(100-500 µm) and < 35 mesh (<100 µm). The opening
BSNE samplers have 140 mesh (125 µm) stainless steel
screen. So, each reservoir box has one section of particle
size is < 140 mesh (< 125 µm). Otherwise, The FP and FR
traps are designed in such a way that can store the eroded
soil particles that enter the trap from different directions.
The MR, FR were designed for measured the eroded
sample as a direct way. This is mean that doesn’t need mass
flux transport to measure it. Otherwise, the MP, FP and
BSNE designed for measured by indirect way. The main
reason for designing these traps is the importance of
measuring transmitted sediments from different wind
directions. In addition, all slot of each trap designed to
determine the horizontal suspended mass flux (HSMF)
resulted from suspension particles sampled by sampler as
result of wind erosion. All traps were installed on the equal
distances about 100 m diameter and with the same heights
15 (5,10), 30, 50 and 100 cm of the soil surface [25].
The dimensions of RD and FD traps consists of receiver
opening of this instrument is in the form of a narrow
vertical slot 10 and 5 cm in width respectively, and 30 cm
height. In addition, the MP and FP traps has 5 cm high by
10 and 5 cm wide vertical slot, respectively.
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Figure 2. (a) is Rotary Distance trap (RD) and (b) is Fixed Distance trap (FD)

Figure 3. (c) The Rotary Point trap (RP), (d) the Fixed-Point trap (FP) (e) the Big Spring Number Eight (BSNE) trap

The BSNE trap with opening 2 cm wide and 10 cm
height were used [26].
2.2. Procedures for Collecting and Analyzing Eroded
Soil Samples
Eroded soil samples were collected after each month
during experimental period. The horizontal suspended
mass flux (HSMF) (kg/m2/year), the amount of suspended

soil particles passing by unit area of vertical plane in each
individual sampler soil. It calculated by the formula in
equation (1) as described by [27].
⁄

(1)

Where F = horizontal flux of suspension particles
(kg/m2/year), W = weight of suspension particles sampled
by sampler (kg), S = area of sampler opening (m2) and T =
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time (year).
Equation (2) that described by [17] was used to evaluate
the efficiency (E%) for suspended particles of each trap as
a function of particle size
(2)
⁄
Where m = the mass of suspended particles collected in
the sampler, S = the sediment supply and Y = lateral width.
2.3. Statistical Analysis
Data were analyzed by the Computer Program, [27],
using the General Linear Model (GLM) procedure. The
significant differences among treatments means were
evaluated by Duncan's Multiple Range-Test [28].

3. Result and Discussion
3.1. Quantity of Soil Loss by Wind Erosion as a
Function of Particle Size Distribution
Total soil loss values by wind erosion (kg .cm width. y-1)
are given in Table (3). As shown the total soil loss in the
five types of traps were as follow RD>FD>RP>FP>BSNE
respectively. Therefore, probably due to the larger opening
of traps size cause the potential collected soil samples
increase according to [14] and [18]. In addition, it is
probably due to the highest of collection efficiency as
follow RD>FD>RP>FP>BSNE as agreement with [24]
and [29]. In addition, there were different between eroded
soil weight at sampler from15 to 100 cm height due to the
particle movement type in each height (suspension –
saltation – creeping) [21]. Which, the lowest sampler
weight was the particle movement by suspension and the
highest weight was the particle moved by creeping and
saltation [30]. As it known, wind speed increases with the
height and the weight of soil particles decreased according

to [20] and [21]
3.2. The Relationship between Horizontal Suspended
Flux and Height (HSMF)
Previous researchers were focused on the variation in
saltation aolian sediment flux as a function of height,
consequently this study focused on suspension particles
flux as a function of height. The relationship between
HSMF and height from soil surface was described by
power equation (3) and given in Table (3).
∫( )

(3)

Where ƒ(z) is the horizontal suspended particle’s mass
flux (kg .cm2. y-1) at height z (cm) and a, b are regression
coefficients [12], [15] and [31]. In this respect other
authors concluded that power function could better
describe this variation. The variation in HSMF collected by
RD, FD, RP, FP and BSNE traps as a function of height
from soil surface during the study period (Fig. 4 and 5).
In this context, HSMF values in all trap types were
increased with increasing height from soil surface and it is
agreement with [6]. This result contrasts with the
relationship of the horizontal mass flux (HMF) with height
as a function of particle size. Which, it is decreased with
height because the HMF includes the three types of
particles size movements (creeping, saltation, and
suspension particles) as described by [6]. Result in Table 4
showed the regression equations were described the
variation between HSMF as a function of height for trap
types by significant (P≤ 0.05). Therefore, the RD and FD
traps were the highest significant in 100 cm height (Fig. 4
and 5). Otherwise, there was unsignificant different
between the RP and FP traps in the same height. That is
meaning RP and FP more or less the same. On the other
hand, the significant of mean HSMF for traps were as
follow RD>FD> FP= RP > BSNE.
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Table 3. Total soil loss for RD, FD, RP, FP and BSNE traps in different proposed events (Jan.2020 to Jan.2021) under field measurement
Trap
types

Period of soil loss sampling

FD

RP

Qt*
(g/cm width /y)

15

30

50

100

296.27

198.7

147.5

67.3

Feb. – March

260.8

168.6

90.2

34.7

March -April

277.12

182

114.3

41.2

April – May

269.25

166.4

104.2

34.5

May -June

256.98

165.9

88.1

36.3

June – July

252.82

148.6

82

34.7

Jan. - Feb.

RD

Eroded soil (g) at different heights above the soil
surface (cm)

July – Aug

238.08

138.4

75.31

30.2

Aug. - Sep.

235.32

135.12

69.9

28.75

Sep. - Oct.

226.63

130.5

62.78

26.47

Oct. - Nov.

210.85

124.93

59

25.63

Nov. - Dec.

246.93

145.9

78.2

33.5

Dec. - Jan.

283.4

188.1

125.2

46.7

Annual

3054.45

1893.15

1096.69

439.95

Jan. - Feb.

138.793

95.71

69.3

29.11

Feb. - March

128.26

83.15

43.79

17.27

March -April

137.12

91.76

56.02

19.38

April - May

132.5

81.81

50.33

16.89

May -June

127.49

81.9

44.11

18.12

June - July

124.87

75.53

40.42

17.08

July - Aug

117.025

68.19

37.43

14.85

Aug. - Sep.

115.69

66.33

39.93

14.1

Sep. - Oct.

112.19

63

30.36

13.08

Oct. - Nov.

104.05

28.26

27.69

12.57

Nov. - Dec.

122.07

71.39

38.83

16.41

Dec. - Jan.

140.176

92.81

61.5

22.13

Annual

1500.234

899.84

539.71

210.99

Jan. - Feb.

83.6

31.22

22.92

9.4

Feb. – March

76.22

25.13

14.26

5.35

March -April

78.85

27.75

17.12

5.73

April – May

78.11

25.86

16.46

5.42

May -June

75.81

25.7

13.82

5.53

June – July

74.88

24.03

11.88

5.07

July – Aug

73.15

21.08

12.12

4.73

Aug. - Sep.

72.02

21.16

12.76

4.32

Sep. - Oct.

70.44

20.03

9.76

4.25

Oct. - Nov.

68.38

19.48

5.52

3.13

Nov. - Dec.

73.89

23.45

12.41

5.06

Dec. - Jan.

80.67

29.81

19.78

6.86

Annual

906.02

294.7

168.81

64.85

648.42

630.15

529.96

RD: Rotary Distance trap; FD: Fixed Distance trap; BSNE: Big Spring Number Eight trap; Qt: Quantity of total Field soil loss
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Table 3 Continued
Trap
types

Period of soil loss
sampling

Eroded soil (g) at different heights above the soil surface (cm)

Qt*

(g/cm width /y)
15
30
50
100
Jan. - Feb.
39.42
14.76
10.97
4.04
Feb. – March
36.89
11.8
6.61
2.42
March -April
37.91
13.15
8.03
2.61
April – May
37.83
12.2
7.57
2.55
May -June
35.89
11.98
6.07
2.69
June – July
36.42
11.51
5.49
2.34
FP
July – Aug
35.73
10.13
5.69
2.16
529.27
Aug. - Sep.
34.77
10.36
6.32
1.8
Sep. - Oct.
34.31
10.09
4.53
2.03
Oct. - Nov.
33.18
9.22
2.74
1.49
Nov. - Dec.
32.6
11.28
5.08
2.45
Dec. - Jan.
39.36
14.13
9.17
3.29
Annual
434.31
140.61
78.27
29.87
Jan. - Feb.
9.9
5.18
4.32
1.5
Feb. – March
6
4.63
2.26
0.9
March -April
7.5
5.23
5.07
1.02
April - May
6.5
4.29
2.99
0.98
May -June
5.5
4.52
2.41
1.06
June - July
5
4.56
2.07
0.95
BSNE
July - Aug
4.1
3.789
2.01
0.84
308.74
Aug. - Sep.
4
4.19
2.1
0.62
Sep. - Oct.
4
3.89
1.46
0.51
Oct. - Nov.
4.2
3.21
1.06
0.42
Nov. - Dec.
4.5
4.48
2.03
0.9
Dec. - Jan.
8
5.43
3.52
1.2
Annual
69.2
53.399
31.3
10.9
RP: Rotary Point trap; FP: Fixed point trap; BSNE: Big Spring Number Eight trap; Qt: Quantity of total Field soil loss

Figure 4. Variation between HSMF of the trap types and heights (10,32.5,55 and 100 cm) (from Jan. 2020 until Dec. 2020); Values followed by
different letters are significantly at p < 0.05.
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Figure 5. Variation between means HSMF of the trap types and total height; a,b…etc. Means of different letters superscripts are significantly different
(p<0.05)

Table 4. Results of the regression analysis between the flux of
suspended particles as a function of height
Trap types

a

b

R2

RD*

60.81

0.48

0.89

FD*

62.61

0.84

0.79

RP*

41.32

0.55

0.69

FP*

75.26

0.50

0.67

BSNE*

113.22

0.35

0.66

RD: Rotary Distance trap; FD: Fixed Distance trap; RP: Rotary Point trap;
FP: Fixed point trap; BSNE: Big Spring Number Eight Trap P=≤0.05.

3.3. Traps Efficiency for Suspended Particles (E%)
Table 5 shows the efficiency of suspension particles for
trap types was tested and calibration directly from field
measurement. According to [17], the main total soil
sediment per year used as a sediment source supply per
lateral width (SY). Which, the actual suspension sediment
collected of each sampler per each height and each month
calculated for mass (m) of suspension particle per year.
The suspension efficiency of trap types (E%), assumed to
have E=1 for suspended particle sizes according to [17],
was as follow RD> FD> RP> FP> BSNE; 99%, 98%, 88%,
85%, 65% respectively (Fig. 6). Results were performed
the Range traps (RD and FD) were more efficiency to

collected suspended particles than Point traps (MP and FP).
In this context, the efficiency of RD, FD, MP, and FP traps
have eliminated one’s deficiencies of BSNE trap, which
was lower efficiency for fine particles as described by [16].
The variation of the suspension efficiency of traps as a
function of height (Fig. 7), Which is the efficiency of RD
and FD traps more noticeable increase with height than the
RP and FP efficiency respectively. There were no variation
approximately between MP and FP traps efficiency with
total height. Generally, comparing between tested traps and
BSNE trap efficiency as a function of height were more
than BSNE efficiency (Fig. 8). This is due to design of
traps.
Table 5. Efficiency of suspended particles calculation for RD, FD, RP,
FP and BSNE traps in different proposed period (Jan.2020 to Jan.2021)
under field measurement:
Trap types

m* (g)

SY* (g/cm width)

E*

RD*

647.257

64859.8

0.998

FD*

155.406

3170.384

0.98

RP*

131.915

14972.3

0.881

FP*

29.068

3407.2

0.853

BSNE*

2.1736

329.598

0.659

RD: Rotary Distance trap; FD: Fixed Distance trap; RP: Rotary Point trap;
FP: Fixed point trap; BSNE: Big Spring Number Eight trap; m: Mass of
suspended particles, SY: Total sediment supply per lateral width; E:
Efficiency of suspension particle
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Figure 6. Trap efficiency (%) of suspended particles

Figure 7. variation between efficiency of suspended particles (E%) of the trap types and height (10, 32.5, 55 and 100 cm); values followed by different
letters are significantly at p < 0.05
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variation between mean efficiency of suspended particles (E%) at total heights (cm); values by different letters are significantly at p<0.05

3.4. Particle Aspects of Trap Efficiency
Table 6. Results of the regression analysis between all particle size
distribution and the particle size distribution of initial soil
Trap
types

a

b

R2

RD*

1.34

4.88

0.89

FD*

1.42

5.94

0.88

RP*

1.77

11.00

0.86

FP*

1.80

11.39

0.85

BSNE*

0.95

0.69

0.75

RD: Rotary Distance trap; FD: Fixed Distance trap; RP: Rotary Point trap;
FP: Fixed point trap; BSNE: Big Spring Number Eight trap.

The major concern in this section is to calibrate the traps
efficiency as a function of particle size for all movement
forms particles (suspension – saltation – creeping) by
analyzing the size distribution of both trapped particle size

distribution of particles and initial soil. The results in Table
6 shows the significant (P ≤ 0.05) of all traps with initial
soil in the following order RD> FD>RP>FP> BSNE.
The particle size distribution density (the derivative of
the cumulative distribution) is given in (Fig. 9), which
shows that more than 60% (in mass) of size particle have
diameter between <45 to 100 µm (suspension particles).
While, about of 35% (in mass) of size particles more than
100 µm (100 to >1000 µm) which considered as fractions
of saltation and creeping particles, respectively. This
particles distribution was similar of initial soil texture of
the study area. Moreover, particle distribution was
extremely fitting in RD, FD, RP, and FP than BSNE traps
to initial soil. In this context, the aim of this study about
focused of suspension particles because it occupies the
largest amount of the particle size distribution of eroded
soil, and it is the most dangerous that is agree with [12]
(Fig. 9).
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Figure 9. Particle Size distribution densities of the RD, FD, RP, FP and BSNE traps ((1) <45, (2)45-63, (3) 63-100, (4)100-250, (5) 250-500, (6)
500-1000, (7) >1000 µm)

Figure 10. Particle size distribution (PSD) (µm) of RD, FD, RP, FP and BSNE traps, Values followed by different letters are significantly at p < 0.05

The variation of particle size distribution of trap types,
was collecting from reservoir box of traps as compared to
BSNE (Fig. 10). The eroded material of RD and FD traps
more collected suspend particles than RP, FP and BSNE

traps this result due to the best collection efficiency was for
RD and FD traps as described by [17] and [24]. In this
context, the FD and RD were also the most collecting
saltation particles traps. Otherwise, the creeping particles

Universal Journal of Agricultural Research 10(1): 38-52, 2022

collected was as follow BSNE > RP > FP > RD> FD. This
result is due to BSNE trap was smallest size of entry hole
with compared by all traps. Moreover, due to the absence
of a cover for the upper surface which leads to lose the
collected of fine soil particles (suspension and saltation)
comparing with creeping soil particles. Also, it can be due
to sorting during transport with larger particles
concentrated at lower levels while finer particles dominate
at higher levels. Therefore, it considered as BSNE and
point traps (RP and FP) measuring method disadvantages
as described by [4] and [16]. On the other hand, the
efficiency of traps at the rang particle size of suspension
particles (<45, 45- 63and 63-100 µm) and there significant
between them (p ≤ 0.05) [6] and [17] (Fig. 11). The results
presented that the RD trap the most efficiency in particle
size 63-100 and <45 µm. Otherwise, trap efficiency in 4563 µm was as follow RD>FD>RP>FP>BSNE. These
results cleared that the traps measured by distance more
efficient than traps measured by point. This is due to the
design of RD and FD was the best of collecting weight and
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collection efficiency and more accurate in measuring of
soil loss as described by [24]. In this context, the RD and
FD traps were the most efficient as compared to all trap
types in all suspended particle size (in mass) especially in
the finer particles (<0.45 µm). Generally, for the study area,
the RD and FD is a quite useful sampler for field
measurements as compared to the rest of traps.
presented that the RD trap the most efficiency in particle
size 63-100 and <45 µm. Otherwise, trap efficiency in 4563 µm was as follow RD>FD>RP>FP>BSNE. These
results cleared that the traps measured by distance more
efficient than traps measured by point. This is due to the
design of RD and FD was the best of collecting weight and
collection efficiency and more accurate in measuring of
soil loss as described by [24]. In this context, the RD and
FD traps were the most efficient as compared to all trap
types in all suspended particle size (in mass) especially in
the finer particles (<0.45 µm). Generally, for the study area,
the RD and FD is a quite useful sampler for field
measurements as compared to the rest of traps.

Figure 11. Particle size distribution of suspended particles at RD, FD, RP, FP and BSNE, Values followed by different letters are significantly at p <
0.05.

50

Efficiency of Some Traps to Measure Flux Dust Suspension Particles by Wind Erosion

Figure 12. Variation of particles size distribution of RD, FD, and BSNE

Figure 13. Variation of particles size distribution of RP, FP and BSNE

A part forms the trap suspended particle efficiency
calibration; the other aspects listed above will also be
reflected in the suspended particle size analysis of
sediments traps. As shown in Fig. 12 and 13 the
distribution of suspended particle size range (in mass) less
than 100 µm collected by RD, FD, RP, and FP traps
comparing with sediments collected by BSNE trap this
similar with [17]. The result shows the RP and FP more
like BSNE than RD and FD traps. In particular, the RD, FD
traps were the highest efficiency and the most accuracy the
modal size range of the soil at <100 µm (in mass). Which,
it is supplies most of the suspension particles size. RD> FD>

RP> FP traps discriminate between small particles
comparing with BSNE. So, the RD and FD traps were the
easiest and fastest traps in a direct way for analyzing
suspended particle size distribution.

4. Conclusion
The aim of this study was investigated the suspension
efficiency as a function of particle size distribution and as a
function of height for four sediment traps to soil loss wind
erosion measurements. Which these traps were in passive
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and vertical kind of traps. In this study, measured the
horizontal suspended mass flux (HSMF) for one year in
Wadi El Raml at NWCZ. The results of HSMF showed that
the positive relationship and high significant effect (p ≤
0.05) with the different height (10, 32.5, 55,77.5,100) of
soil surface. Also, we measured the efficiency of each trap
of collecting and measuring of suspended particles and
used calibration as a direct comparison with initial soil of
study area. Each trap was comparing with BSNE as a
suspended efficiency and the efficient of each trap as a
function of particle size distribution. The RD and FD traps
were the most efficient of all trap types in all suspended
particle size (in mass) especially in the finer particles
(<0.45 µm).
It can be concluded that the beneficial effect of
designing RD, FD, RP, FP traps can be overcoming of
some disadvantages of BSNE trap. The BSNE was the
lowest suspended efficient for particles smaller than 45 µm
(suspension or dust particles). The RD and FD traps were
the most acceptable for suspended particle size and the
quietest useful sampler for field measurements in the study
area. Because of a direct, accuracy and easy way for
measuring all eroded soil particles collecting especially the
suspended particles.
In the future studies, recommended the RD and FD traps
for examined the suspended particles flux. Especially,
when studying suspended soil particles and its impact on
causing environmental pollution, reduce agricultural
development and harmful to human health.
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