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Soil water content heterogeneity at small-scale on degraded
grasslands on Loess Plateau
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Abstract In order to explore the heterogeneity of topsoil water content ( SM) of regressed grasslands at
small-scale, three regressed grasslands in water-wind erosion crisscross region on Loess Plateau were
selected. By using high sampling-density and high frequency sampling methods at three sampling
transects, we explored the heterogeneity of topsoil water content when the surface soil was in dry and
moist conditions and different sampling spaces at small-scale. Results showed that the heterogeneity of
topsoil water content of different regressed grasslands followed a sequence of 12 a >20 a >5 a and it
presented medium variation when topsoil was dry. Topsoil water content was positively correlated with its
variance value, that is the variance of SM increased with SM increase. Spatial continuity of SM followed
a sequence of 12 a regressed grassland >20 a regressed grassland >5 a regressed grassland and it was
negatively correlated with topsoil water content. At different sampling spaces at small-scale, the variation
intensity of topsoil water content under different regressed grasslands had no change whenever the topsoil
was dry or moist. This information may provide scientific proofs for water reasonable utilization and
vegetation restoration on the Loess Plateau.
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Tab.1 Topsoil physical properties of regressed grasslands

HRIRAKE S (emes ™)

3

BHE W/ (grem ) B AL/ %

R fRE2E B RREE BB OBPRL BRR
5a 1.22 0.86  0.56 0.25  44.35 42.73 12.92
12a  1.25 0.88  0.43 0.17  38.50 46.41 15.09
20a 136 0.79  0.36 0.22  45.89 41.29 12.82
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Fig.1 Relationship between average topsoil water content and variances of regressed grasslands
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Tab.2 Statistical characteristic values of topsoil moisture

PR R AR I % P2z ES Cy¥fE /% i B2 e S A
5a 101 3.52 0.39 0.15 1.1 0.48 0.41 N
12a F 5 101 4.10 0.82 0.67 20.0 -0.01 -0.80 N
20a 101 3.37 0.42 0.18 12.5 0.39 -0.63 N
5a 101 14.28 0.90 0.81 6.0 0.50 0.36 N
12a pIATE 101 15. 11 1.38 1.91 8.5 0.37 -0.14 N
20 a 101 15.24 1.23 1.50 7.6 0.02 -0.14 N
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Tab.3 Characteristic parameters for spatial variability of topsoil water content

g R ) RRIT2RUA P E RAMHE S /m 23 i) S B L e AL RSS A
5a 0.01 0.16 1.08 0. 06 0.53 9.57 x10* BRIk
12 a FR 0.21 1.65 19. 16 0.13 0.97 0.04 i
20 a 0.08 0.20 6.30 0. 42 0.75 3.64 x1073 Bk
5a 0.46 0.91 4.41 0.50 0.76 0.02 eI
12a BLTRlE] 1.31 2.97 14. 88 0. 44 0.95 0.13 i
20 a 0. 66 1.35 6. 84 0. 49 0. 82 0.06 EiEd
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Tab.4 Statistical characteristic values of topsoil moisture at different sampling spaces

PIE( A 1% PR Cylid/ %
BHFEH REEEIEE/em FEAKL

5 Ak TH5 A 5 i

25 101 3.52 14.28 0.39 0. 86 11.1 6.0

50 51 3.54 14. 40 0.44 0.83 12.3 5.8

> 100 26 3.47 14.19 0.39 0.83 11.1 5.9
125 21 3.66 14.40 0.42 0. 69 11.5 4.8

25 101 4.10 15. 11 0.82 1.28 20.0 8.5

50 51 4.07 15.08 0.83 1.35 20.3 9.0

12 100 26 4.08 15. 12 0. 89 1.36 21.8 9.0
125 21 4.01 15.31 0.87 1.43 21.7 9.3

25 101 3.37 15.24 0.42 115 12.5 7.6

50 51 3.34 15. 09 0.39 1.11 11.6 7.4

200 100 26 3.28 14.95 0.39 1.28 11.8 8.6
125 21 3.43 15. 34 0.47 1.34 13.7 8.7
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