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The effects of blown sand on the shrub belt over the top of the Mogao Grottoes
WANG Wan—Ful’Z, WANG Tao‘, LI ZUi—XiOI’ng, ZHANG Wei-Min' (1. Key Laboratory of Desert and

Desertification,Cold and Arid Regions Environmental and Engineering Research Institute,Chinese Academy of Sciences, Lanzhuo 730000,China;
2. The Conservation Institute of Dunhuang Academy. Dunhuang 736200,China). Acta Ecologica Sinica,2004,24(11) :2492~2500.
Abstract: A blown sand control system is needed to protect the top of the Mogao Grottoes. In particular, a shrub shelter belt is
an essential component of such a control system. Observational results show that the airflow field nearby shrub shelter belt is
redistributed, and the near-surface sand stream is dramatically changed. The effective prevention range is 20~ 30 times of the
height of shrub shelter belt, while wind velocity decreases from 68.1 to 40.7% , and sand transport rates at 2m behind every
shrub shelter belt are 1/38 and 1/138 as much as the sand transport rates at 30m in front of the shrub shelter belt.
Furthermore, the depth of sand accumulation in the shrub shelter belt reaches 0. 7m. The fine and very fine sand on surface
(0~20cm) layer increases by 20. 6 and 5.5% respectively, and the organic content increases greatly in the area of vegetation
roots development. Moreover, the shrub shelter belt also has an effect on micro-climate. The daily average temperature in
dunes at 0.5, 1.0 and 1.5m heights is 0.5, 0.9 and 0.2 C higher than in the shrub shelter belt. respectively. The relative
humidity of the shrub shelter belt also increases at these heights by 0.4,0. 3 and 0.1% than in the shifted sand. The variation
of daily and night temperature on the surface (0~20cm) layer is sinusoidal in distribution.
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Table 1 The effects of shrub shelter belt on wind velocity variation(Relative velocity %)
1 The first shrub shelter belt 2 The second shrub shelter belt
Height Before Middle of Behind Before Middle of Behind
(cm) the belt the belt the belt the belt the belt the belt
30m 2m 7m 2m 17m 2m 6m 2m 30m
20 100 48.7 47.8 51.9 49.6 51.6 44.6 50. 2 52.3
50 100 51.9 48. 6 53.3 56.8 55. 6 58.6 60. 8 63.0
100 100 46.7 47.2 56.0 60. 3 60. 3 67.4 62.1 68. 1
150 100 47.7 45.7 48. 1 48. 6 45. 4 35.1 43. 6 40.7
200 100 48. 8 44.5 47.2 45.9 45.7 34.8 45. 8 43. 8
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Table 3 Mechanical composition of the soil particles in the profiles of 0~2 m of Mogao Grotooes
(mm) % Percent content of grain size
. Very Very
Sampl Depth
”1rr}p ne P Gravel Coarse Moderate sand Fine sand Fine sand Coarse silt fine silt Silt
time (cm)
>2 2~0.5 0.5~0.25 0.25~0.1 0.1~.05 0.05~0.01 0.01~0.005 0.005~0.001
1933 0 0. 37 32.53 5.90 29. 46 28.77 2.96 0 0
0~20 0. 27 25.16 3. W7 34. 26 33.77 3.03 0 0
20~60 0 21.20 6.17 35. 20 32.20 5.27 0 0
60~130 1.43 20.73 4.70 23.07 41. 34 6.93 0 0
130~200 42.17 9.81 8.58 19. 95 10. 67 0.70 0 0
2002 0 0 5.07 8. 29 50. 14 34.70 1. 80 0 0
0~20 5. 04 8. 83 5. 60 37.47 35.63 7.43 0 0
20~60 24.28 13.56 5. 60 17. 88 29.12 8. 80 0.76 0
60~130 0 0. 60 3. 46 78.74 11. 20 0 0 0
130~200 30. 00 28. 36 9.14 17.00 9.42 6. 08 0 0
2.4
2.4.1
C 5, 0.5.Im 1. 0.5,0.9C 0.2C,
s ( 17:00,18:00) s ,
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Table 4 Analysis results of nutrient in 2m depth layer over the top surface of the Mogao Grottoes
Sampling C Total nutrient Available nutrient
time (year) Depth(cm) Organic C N P05 K,O Hydrolyze nitrogen P05 K,O
1933 0 1.21 0.09 0.61 18.0 21.8 1.7 135
0~20 0. 80 0.08 0. 60 18.0 20. 6 0.1 96
20~60 0. 80 0.08 0.53 18.0 4.2 1.9 88
60~130 0. 83 0. 01 0. 54 18.0 12.1 2.6 80
130~200 0.93 0.07 0.52 18.0 38.7 1.4 80
2002 0 1. 55 0.09 0.63 17.5 21.6 3.0 150
0~20 1.55 0.08 0. 64 17.5 11.0 7.9 150
20~60 1.27 0.09 0. 64 17.5 17.9 15.9 140
60~130 1.07 0. 06 0.47 15.0 6.4 7.9 160
130~200 1.29 0. 06 0. 87 17.5 6.4 6.9 130
5 2m (g/kg)
Table 5 Analysis results of salinity in 2m depth layer over the top surface of the Mogao Grottoes
. . Anion Cation Amount pH
Sampling f ani i
time Depth (cm) CO; ~  HCO; cl SOF—  Catt Mg+ Na* K+ of anion and cation Watercontent pH
1993 0 0.12 1.59 3.10 0.54 0.28 1. 40 0.07 7.10 7.26
0~20 0 0.10 0.10 0. 90 0.18 0.10 0.10 0.01 1.49 7.56
20~60 0 0.09 0.13 3.02 0. 84 0.23 0.15 0.03 4. 49 7.32
60~130 0 0.12 0.13 3.01 1.03 0.09 0. 20 0.02 4. 60 7.22
130~200 0 0.13 0.12 1.19 0.16 0.21 0.10 0.02 1.93 7.32
2002 0 0 0.08 1. 26 1.24 0. 25 0. 05 1. 00 0. 06 3. 89 0. 25 8. 68
0~20 0 0.11 0. 65 1.46 0. 29 0.03 0.71 0. 06 3. 31 0. 27 7.74
20~60 0 0.12 0.28 6.03 2.07 0.09 0.49 0. 06 9. 14 5.52 8. 84
60~130 0 0.12 0. 06 0. 26 0. 04 0.02 0.11 0.02 0.63 1. 60 8. 76
130~200 0 0.13 0. 26 0.73 0.12 0.02 0. 37 0. 06 1. 69 2. 46 7.86
2.4.3 s s
7 1993 9 6 ( ) 0.5.10,15cm
20cm 5 o (7 s s
. 7:00 ,16:00 s s 20cm 21:00
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