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Abstract

Background and Objectives

Accurate measurement of wind erosion and dust intensity requires precise sediment traps.
However, traps with varying geometric and aerodynamic properties differ in their efficiency for
collecting, retaining, and selecting wind-blown particles. This study evaluates the collection
efficiency, retention capacity, and particle selectivity of two widely used wind erosion sediment
traps—the Cox Sand Catcher (CSC) and the Modified Wilson and Cooke (MWAC)—in Iran,
where they have recently been implemented for wind erosion monitoring.

Methodology

Tests were conducted using soils from two wind erosion hotspots in Iran: God-e-Govar (Bafq)
and Gavkhuni (Sajzi). A suction-type wind tunnel was equipped with custom-designed bases for
the traps and soil trays. Experiments were performed in a controlled laboratory setting at wind
speeds of 6.1, 7.88, 9.35, and 10.62 m/s. Collection efficiency, retention capacity, and particle
selectivity were measured for both traps.

Results

For loamy sand soil, the CSC trap’s collection efficiency at wind speeds of 6.1, 7.88, 9.35, and
10.62 m/s was 20.61 + 1.11%, 43.06 + 2.47%, 35.90 £ 5.12%, and 29.41 + 1.78%, respectively.
For sandy soil from Bafq, efficiencies were 25.35 + 3.35%, 47.33 £ 4.00%, 41.68 + 5.19%, and
33.11 + 3.83%. In contrast, the MWAC trap’s efficiencies for loamy sand were 29.75 + 4.02%,
31.95 + 7.18%, 57.57 + 5.21%, and 62.84 + 5.82%, and for sandy soil, 43.92 + 8.83%, 44.23 +
4.34%, and 47.19 £ 2.97% at the respective wind speeds. Both traps exhibited retention
efficiencies exceeding 95% for both soil textures. Selectivity was lower for very fine particles
(<100 pm) and very coarse particles (>1 mm), but the CSC trap showed greater selectivity for
sand particles due to its design.
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Conclusion

The MWAC trap’s collection efficiency increased with wind speed for both loamy sand and sandy
soils, whereas the CSC trap’s efficiency peaked at approximately 8 m/s before declining. These
differences stem from the traps’ geometric and aerodynamic designs. Both traps showed reduced
selectivity for very fine (<100 pum) and very coarse (>1 mm) particles, with the CSC trap being
more selective for sand particles. Collection efficiency, retention, and selectivity depend on soil
particle size distribution, wind speed, and trap design.
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Table 1 -Soil Physical and Chemical Properties

Bafgh Soil Sejzi Soil Unit Soil properties
1.09T0-07 4467831 dsm?) EC
7511065 8.06T0-06 oH
1.99 3.60 % Clay
8.61 22.8 % Silt
89.4 73.6 % Sand
Sandy Sandy Loam _ Soil texture
89.33%12 30.00%1:21 (meg/Li) Ca?*
14.58T0-36 13.0036 (meg/Li) Mg?*
116.31721:74 11.96%11:27 (meg/Li) Na*
0.039+00 0.96+0:00 % OM
251026 6.5910-57 CaS04
13.61 1019 19.34%0-66 Ca0
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Table 2- The results of CSC sampler collection efficiency at speeds of 10.62, 9.35, 7.88, and 6.1 m/s

_ soil sample _ soil
Collection sample collected in Collection sample  sample collected | Speed
Efficiency (%0) in tray MWAC (g) Efficiency (%0) in tray in MWAC (g) Value Repeat
(9 @ (m/s)
Sejzi Soil Bafgh Soil

31.53 16.98 31.96 17.21 1
29.53 15.9 29.01 15.62 2
26.98 100 14.53 31.53 100 16.98 10.62 3
30.57 16.46 33.78 18.19 4
28.45 15.32 39.24 21.13 5

29.41%1.78 15.84%096 | 3311%3-83 17.83%2:06 Mean+SE
33.24 17.90 45.69 24.6 1
30.09 16.20 47.13 25.38 2
35.47 100 19.10 35.55 100 19.14 9.35 3
36.88 19.86 43.07 23.19 4
43.83 23.60 36.96 19.9 5

35.90+5-12 19.33%2:76 | 41.68%519 22.44%2:79 Mean+SE
23.38 25.20 50.50 27.19 1
46.80 23.40 52.45 28.24 2
43.46 100 21.96 43.22 100 23.27 7 88 3
40.78 22.00 46.28 24.92 4
40.86 23.38 44,22 23.81 >

43.0612:47 23.19%1:33 47.33%4-00 2549 £ 2.15 Mean+SE
20.11 10.83 23.21 34.38 1
20.13 10.84 25.74 33.42 2
22.10 100 11.90 25.81 100 33.96 6.1 3
19.33 11.41 26.00 30.4 4
21.39 11.52 25.96 31.02 5

20.6111-11 11.1010-60 | 2535%3-35 32.64%1-80 Mean+SE

b 3L L S gl 5 ao s FY/AY 5 OV/0F ¥1/40 MWAC ol&sws (s 55T pamr oloily ol cizean
asle PVAY 5 FE/YY FY/YY F/AY (e 2 SIAMWAC sl pan pleily sy 45 sl olas 3
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Table 3 -MWAC sediment trap collection efficiency at speeds of 10.62, 9.35, 7.88, and 6.1 meters per second.

. soil sample . soil sample
Collection . . Collection . . Speed
Efficiency (%) sample in collected in Efficiency (%) sample in collected in value Repeat
tray (9) MWAC (9) tray (9) MWAC (9) (mis)
Sejzi Soil Bafgh Soil

68.12 5.24 26.65 3.35 1
62.53 4.81 33.54 3.59 2
69.16 100 5.32 47.19 100 3.74 10.62 3
55.77 4.29 32.24 3.48 4
58.63 451 37.7 3.99 5

62.84%5-82 47.19+3.21 Mean+SE
55.9 4.3 41.6 3.2 1
53.56 4,12 50.44 3.88 2
52.26 100 4.02 45.76 100 3.52 9.35 3
64.22 494 44.33 3.41 4
61.75 4,75 39 3 5

57541521 44231434 Mean+SE
23.55 1.57 45.24 3.48 1
43.35 2.89 40.56 3.12 2
31.2 100 2.08 39.56 100 3.05 7.88 3
29.7 1.98 44,72 3.44 4
31.95 2.13 46.41 3.57 5

31.95+7.18 43.32+3.01 Mean+SE
28.99 2.23 30.75 2.02 1
31.73 2.44 38.7 2.58 2
26.65 100 2.05 54.45 100 3.63 6.1 3
35.62 2.74 37.2 2.48 4
25.74 1.98 435 2.9 5

29.75%4-02 40.92+8.83 Mean+SE
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Figure 6- MWAC and CSC Retention efficiency (Right), and collection efficiency (Left)
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Figure 7- Selectivity of MWAC trap for sandy loam soil of Sejzi critical center
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Figure 10- Selectivity of CSC trap for sandy soil of Bafgh crisis center
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the two traps CSC and MWAC.
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