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Geostatistical analysis on spatiotemporal distribution pattern of soil water content

of forest gap in Pinus koraiensis dominated broadleaved mixed forest
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Chinese Academy of Sciences, Harbin 150081, China
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Abstract: Plot was set in a single forest gap with irregular shape and about 250 m’ area in Pinus koraiensis-dominated
broadleaved mixed forests in Xiao Xing’an Mountains, locations of measurement were established by the method of regular
grids at the space of 4m. Soil water content (SWC) in three different depths in this gap was periodically measured during
the growing season in 2008. Its spatiotemporal distribution patterns were systematically analyzed and temporal and small-
scale spatial variations were further compared by traditional statistics and geostatistical methods. The aim of the study was to
provide data and theoretical reference for gap regeneration, biodiversity preservation, deeper understanding of the role of a
canopy opening on the physical environment in this type of natural forest and nature-based sustainable management of Pinus
koraiensis-dominated broadleaved mixed forest in this area. The results showed that: for SWC, its spatial heterogeneity was
obvious in this single gap and its intensity, scale and spatial structure proportion ranged from 0. 005 t0 0.073, 3.4 t06.6 m
and 0. 625 to 0. 935, respectively, these indicators which described SWC spatial heterogeneity were different between

different months. The heterogeneity in shallow layer was greater than that in deep layer, the mean monthly SWC for 0 —7.6
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cm, 0 —12 em and 0 —20 cm depth in the gap was highest in September, then decreased with the sequence of July,
August and June, and the mean monthly SWC in the gap, understory and bare ground was highest in 0 —7.6 cm, then
decreased with the sequence of 0 —12 e¢m and 0 —20 e¢m. The largest variation in SWC among different locations occurred
in June, monthly change in SWC fell into middle variability ; the sill and range of monthly SWC was highest in0 —7.6 ¢m,
and then decreased with the sequence of 0 —12 ¢m and 0 —20 c¢m. The connectivity of patches of mean monthly SWC was
high and the complex degree of patch shapes was also different between different months, mean monthly maximum SWC
were all located in the central part of the gap, mean monthly minimum SWC was not fixed at the same locations. Mean
monthly SWC and its variation degree were highest in the bare ground, medium in forest gap and lowest in understory during
growing season in 2008.

In general, the effect of this single, small irregular forest gap in Pinus koraiensis-dominated broadleaved mixed forests
in Xiao Xing'an Mountains on SWC was influenced by many factors, such as within-gap position, seasonal change, soil
depth, precipitation and evaporation, vegetation cover and litter thickness of the forest floor. All these factors should be

discussed in future further researches.

Key Words: Pinus koraiensis-dominated broadleaved mixed forest; forest gap; soil water content; geostatistics; Xiao Xing'

an Mountains
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Fig. 1 Observation points of soil water content in the gap
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Wi, gt H 8 A KB ,0—7.6 cm f10—20 cm [ 6 H A8 H 2R AR EINP>0.05) , HAKHXR
PR (P<0.05);0—12 ecm HBFR7 AR 8 HZERAREINP>0.05) , Hipss H 227545 8.3 (P<0.05)
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Table 1 Statistical parameters of soil water content of different months in the gap(n=41)

W St ROk UM T bl B
Depth/cm Month Maximum/ % Minimum/ % Mean/% Standard deviation Coefficient of variation/%
0—7.6 6 43.50 10.90 24.26 6.35 26.17
7 40.10 19.10 28.46 4.56 16.02
8 44.40 9.80 27.85 5.53 19.86
9 46.20 19.50 32.99 5.37 16.28
0—12 6 42.90 12.60 23.54 5.64 23.96
7 38.00 14.90 26.49 4.84 18.27
8 36.90 18.90 25.23 4.64 18.39
9 48.10 18.10 30.93 5.48 17.72
0—20 6 43.40 9.30 22.97 6.92 30.13
7 37.40 18.40 26.19 4.42 16.88
8 38.50 17.30 24.56 4.72 19.22
9 39.30 20.90 30.20 4.37 14.47
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Table 2 The theory models of siol water content in the gap and corresponding parameters

v 1 6y B mel mAl wE o sl DRl K
Depth/cm Month Model Nugget Sill Range Proportion coefficient dimension
0—7.6 6 2N 0.009 0.073 6.55 0.890 0.774 1.997

7 BRAR 0.003 0.037 5.86 0.925 0.363 1.967
8 i 0.043 0. 060 5.42 0.583 0.957 1.920
9 BRAR 0.006 0.036 6.60 0.857 0.797 1.898
0—12 6 BRI 0.013 0.049 4.69 0.790 0.556 1.998
7 BT 0.007 0.031 5.80 0.816 0.423 1.910
8 BRAR 0.003 0.043 4.55 0.935 0.082 1.932
9 BRAR 0.003 0.030 4,37 0.909 0.813 1.954
0—20 6 BRIk 0.003 0.005 4.12 0.625 0.756 1.941
7 BRAR 0.005 0.020 5.27 0. 800 0.603 1.982
8 BRAR 0. 006 0.021 3.40 0.778 0.705 1.955
9 BRAR 0.004 0.018 3.86 0.818 0.892 1.958
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Fig. 3  The variation of spatial distributions of soil water content in the forest gap during growing season( % )
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