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ABSTRACT

This study was conducted in Ningxia Hui autonomous region, located at southern part of Mu Us
sand land in China. To investigate relationships between windbreak effect and installation cost of sand
barriers, plastic net is utilized by using four kind of heights (0.2, 0.3, 0.4 and 0.5m) and four kind

of porosities (20, 30, 50 and 70%). These heights and porosities are measured for estimating distances
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for effective windbreak. It is shown that porosity and the distance have a positive relationship at same

heights and porosity on ground indicates a constant figure when height reaches a certain level,

regardless of the porosity. This implies that there is a difference of level of windbreak with different

porosities; however, distance of windbreak effect is same at the same height of sand barrier. As a result

of comparison between porosity of sand barrier on the ground and installation cost in each sand barrier

with various heights and porosities (16 combinations), 0.4m and 0.5m height sand barriers describe

highest economical efficiency. Within two variables, we concluded that height has a higher impact on

windbreak effect than porosity.

Key Words : Desertification, Sand barrier, Windbreak effect, Installation cost, China.
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Figure 1. Study location and level of humidity in
China. Data source form China National
Committee for the implementation of the
United Nations Convention to Combat
Desertification.
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Figure 2. Design of the experimental set-up of anemometers and sand barrier. Height of sand barriers are 0.2m,
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Table 1. Details of installation cost of sand barrier in Yanchi county, China.

No. Contents Calculation
1 Direct Construction Cost (DCC) = DC + ODC + FE
(1)  Direct Cost (DC) = LC + MC
1)  Labour Cost (LC) = Man-hour' x5Yuan”
= Original Cost (OC)
2)  Material Costy(MC) + Freight and Miscellaneous Charges (OC x 10%)
+ Carrying Charge (OC x 10% x 2%)
Other Material Cost (OMC) = MC x 2%
(2)  Other Direct Cost (ODC) = DC x 2.5%
(3)  Field Expense (FE) = DC x 4%
2 Indirect Cost (IC) = DCC % 3%
Total Cost (TC) = DCC + IC

1* . . . . . . . . . .
Man-hour include time of cutting S. monogolica and plastic net, coil galvanized iron wire around plastic net.
2% . . . . .
5Yuan is unit price of average labour cost per a person a hour in Yanchi county.
Material Cost include stem of S. monogolica, plastic net and galvanized iron wire.
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Figure 3. Surface roughness of sand barriers with different porosities in 0.2m, 0.3m, 0.4m and 0.5m height.
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H is height, P is porosity of sand barrier.
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Table 2. Analysis of install cost of 100m plastic net sand barriers with different heights and different porosities.
(a) 0.2m height, (b) 0.3m height, (c) 0.4m height and (d) 0.5m height.

Uit price 20% 30% 50% 70%
@ Contents Unit (Yuan) Amount (;r{?lﬂ) Amount (5325) Amount (;1;(1)1?;) Amount ($3ﬁ)
1 Direct construction cost 1,016.85 761.57 506.83 253.15
(1) Direct cost 954.79 715.09 475.89 237.70
1) Labour cost Man-hour 5 736 368.00 55 27500 365 18250 182 91.00
2) Material cost 586.79 440.09 293.39 146.70
Stem of S. monogolica kg 220 32 70.40 24 52.80 16 3520 8 17.60
Plastic net kg 12.12 40  484.88 30 363.66 20 24244 10 12122
Galvanized iron wire m 1.00 20 20.00 15 15.00 10 10.00 5 5.00
Other material cost % 2 1151 20 8.63 2.0 5.75 2.0 2.88
(2) Other direct cost % 25 23.87 25 17.88 2.5 11.90 25 5.94
(3) Field expense % 4 38.19 4.0 28.60 4.0 19.04 4.0 951
2 Indirect cost % 3 30.51 30 2285 3.0 15.20 3.0 7.59
Total cost 1,047.35 784.42 522.03 260.74
b ot - Unit price 20%T 1 SO%T 1 SO%T 1 70%T :
ontents ni otal otal ota otal
(Yuan)  Amount (Yuan) Amount (Yuan) Amount (Yumn) Amount (Yun)
1 Direct construction cost 1,227.49 919.02 611.61 305.81
(1) Direct cost 1,152.57 862.93 57428 287.14
1) Labour cost Man-hour 5 70 35000 522 26100 346 17300 173 86.50
2) Material cost 802.57 601.93 401.28 200.64
Stem of S. monogolica kg 220 40 88.00 30 66.00 20 44.00 10 22.00
Plastic net kg 12.12 56 67883 42 509.12 28 33942 14 169.71
Galvanized iron wire m 1.00 20 20.00 15 15.00 10 10.00 5 5.00
Other material cost % 2 15.74 2.0 11.80 2.0 7.87 2.0 393
(2) Other direct cost % 25 28.81 25 21.57 2.5 14.36 2.5 718
(3) Field expense % 46.10 40 3452 40 2297 4.0 11.49
2 Indirect cost % 36.82 3.0 27.57 3.0 18.35 3.0 9.17
Total cost 1,264.31 946.59 629.96 314.98

Uit price 20% 30% 50% 70%
© Contents Unit (Yuan)  Amount (;[{(1)1?111) Amount (@?15:{11) Amount (@?ﬁ) Amount ($3ﬁ)
1 Direct construction cost 1,499.80 1,125.65 749.37 374.68
(1) Direct cost 1,408.27 1,056.95 703.63 351.82
1) Labour cost Man-hour 5 582 29100 438 219.00 29 14500 145 72.50
2) Material cost 1,117.27 837.95 558.63 279.32
Stem of S. monogolica kg 220 48 105.60 36 7920 24 5280 12 2640
Plastic net kg 12.12 80  969.76 60 727.32 40 48488 20 24244
Galvanized iron wire m 1.00 20 20.00 15 15.00 10 10.00 5 5.00
Other material cost % 2191 20 143 20 10.95 20 548
(2) Other direct cost % 2.5 3521 25 2642 2.5 17.59 2.5 8.80
(3) Field expense % 56.33 4.0 42.28 4.0 28.15 40 14.07
2 Indirect cost % 4499 30 3377 30 2248 3.0 11.24
Total cost 1,544.80 1,159.42 771.85 385.93
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Table 2. Continued

 Unit price 20% 30% 50% 70%

@ Contents U (Yuan) Amount (iﬁf&) Amount (;r{(l)lﬁ) Amount &3?111) Amount (;r{(l);ll)
1 Direct construction cost 2,298.87 1,724.82 1,150.77 576.71
(1) Direct cost 2,158.56 1,619.55 1,080.53 541.52
1) Labour cost Man-hour 5 545 27250 41 20500 275 13750 14 70.00
2) Material cost 1,886.06 1,414.55 943.03 471.52
Stem of S. monogolica kg 220 60 13200 45 99.00 30 66.00 15 33.00
Plastic net kg 1212 140 1,697.08 105 1272.81 70  848.54 35 42427
Galvanized iron wire m 1.00 20 20.00 15 15.00 10 10.00 5 5.00
Other material cost % 2 36.98 20 2774 20 1849 20 9.25
(2) Other direct cost % 25 5396 25 4049 25 2701 25 1354
(3) Field expense % 4 8634 40 6478 40 4322 40 2166
2 Indirect cost % 3 6897 30 5174 30 3452 3.0 1730
Total cost 2,367.83 1,776.56 1,185.29 594.02
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2,000
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é"j 1,000
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500
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Figure 5. Indications of install cost in 16 combinations of height (m) and porosity (%) of sand barrier. H is height,
P is porosity of sand barrier.
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