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Fig.4 Sand transport capacity variability at sand surface and different eco-mat type and laying mode
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Table 1 Statistical characteristics and vertical variation hierarchical division

of soil water under quicksand and eco-mat cover
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The influence of eco-mat laying on sand fixation
and soil temperature and humidity

Pan Yanxia, Zhao Yang, Zhang Zhishan
(Shapotou Desert Research and Experiment Station, Northwest Institute of Eco-Environment and Resources, Chinese

Academy of Sciences, Lanzhou 730000, China)

Abstract: The restoration and reconstruction of reasonable vegetation coverage and soil habitat, and the mainte-
nance of ecosystem stability and sustainable development are important objectives of desertification land govern
in arid and semi-arid regions. As an effective and economical environmental protection material for water conser-
vation, soil improvement and plant growth, eco-mat has been widely used in desertification control. The study
on the influence of eco-mat laying on sand fixation and soil temperature and humidity can provide theoretical ba-
sis for wind prevention, sand fixation and vegetation construction in sandy area. This paper takes sand dunes cov-
ered by different eco-mats and mobile sand dunes (control area) in the southeast edge of Tengger Desert as the re-
search object, to analyze the influence rule of eco-mat laying on wind-sand flow, soil temperature and soil mois-
ture. The results indicated that eco-mats significantly increased the soil surface roughness of quicksand and de-
creased the sediment transport. The surface roughness of eco-mats experimental plots for pin shape laying with
grass seed, pin shape laying without grass seed, strip shape laying with grass seed, strip shape laying without
grass seed was 45, 22, 29 and 15 times as much as that of the surface layer of quicksand, the surface sediment
transport for 0 to 20 cm was reduced by 90.57%, 87.14%, 88.14%, and 86.71% compared to quicksand, respec-
tively. When the temperature was low, the soil temperature of 0—20 cm layer under eco-mats coverage was lower
than that of quicksand, the result was opposite when the soil temperature wad high. Eco-mats laying increased
the soil moisture content of 0—100 cm layer, only the value of 0—20 cm layer was lower than the quicksand, the
soil moisture content of 40—60 cm, 60—80 cm and 80—100 cm was 1.61, 1.28 and 1.83 times of that of quick-
sand, respectively. Eco-mats coverage plays an important role in increasing surface roughness, reducing sedi-
ment transport, heat preservation, reducing evaporation, and maintaining soil moisture, which provides favor-
able conditions for the survival and growth of vegetation in sandy areas.

Key words: eco-mat; roughness; sediment transport; soil temperature; soil moisture



