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Abstract: Water is the most basic element of ecosystem and is crucial to ecosystem structure and function. The
transformation of microtopography has been widely used in ecological restoration to conserve soil water. However, the pattern
and mechanisms of spatial-temporal variation in soil moisture at the micro-scale remain unclear. In this study, both topsoil
(0—10 cm) and subsoil (10—25 cm) water content of four microtopographic types, which were located on an artificial
grassland inside Beijing Olympic forest park, were monitored for one year. Only the topsoil water content was significantly
affected by microtopography. Through eco-hydrological processes, slope gradient was an important impact factor for the
spatial distribution of soil moisture. However, temporal variation in soil moisture showed no response to microtopography and

was significantly affected by soil temperature. Therefore, further study is needed to reveal the potential effects of artificial
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microtopography on ecosystem structure and function, especially in the field of landscape transformation and ecological

restoration.

Key Words: soil moisture; microtopography; spatial-temporal pattern; ecological restoration; eco-hydrology
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Table 1 Statistical results of mass soil moisture content
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Time Soil depth Mean O Minimum Maximum L. Distribution
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10—25 11.25 5.27 5.1 22.84 46.86 ES
2016-8-18 0—10 20.34 11.95 11.77 55.5 58.77 EA
10—25 16.89 3.09 11.91 22.08 18.3 ES
2016-8-19 0—10 16.45 7.49 9.97 36.88 45.58 EA
10—25 14.46 2.9 9.91 19.98 20.1 ES
2016-8-22 0—10 14.02 4.49 7.1 23.59 32.07 EA
10—25 13.59 2.39 9.01 16.52 17.57 ES
2016-10-26 0—10 15.55 4.55 8.38 24.48 29.29 EA
10—25 15.59 3.84 8.14 22.9 24.62 IEZ
2016-12-9 0—10 24.9 10.11 10.35 44.92 40.59 ES
10—25 18.03 4.01 8.71 24.07 22.28 IEA
2017-2-24 0—10 17.82 7.41 8.89 37.66 40.59 ES
10—25 17.79 5.47 13.53 26.48 30.76 ES
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10—25 17.82 2.98 13.41 23.1 16.74 IEZA
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10—25 16.85 2.85 10.17 20.62 16.95 EX
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Fig.2 Spatial distribution of soil water content on different microtopographic types
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Fig.3 Seasonal pattern of soil water content on different microtopographic types
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Fig.4 Spatial distribution of soil water in steep slope and gully in different periods
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Fig.5 Linear regression between soil water content and slope, soil water content and soil temperature, respectively
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Table 2 Linear regression between soil water content and the influence factors and their partial correlation analysis

Yy 1A £E1E [T Linear regression relationship TR 28

Slopes Independent variables 2 Slope R? Partial correlation coefficient
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HEArE S+T 0.554*

223 0—10cm Y S -0.811 0.124 -0.372
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HEAHE S+T 0.286*
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