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According to the fully observed data of 10. 4 ha (400 m x260 m) large permanent plot of broadleaf-
Korean pine forest established in Shengshan Nature Reserve, Heilongjiang Province in 2012, the moving
window method and GIS were used to research the scale effect of spatial pattern of tree biomass and the
minimum area of community spatial structure, and then computer simulation of the random sampling was
used for verification. The results showed that there existed a minimum area of 0.49 ha in community
structure of broadleaf-Korean pine forest in Shengshan Nature Reserve, and this area not only had the
same biomass density as the entire plot, but also could reflect the spatial variability of biomass of the
broadleaf-Korean pine forest in Shengshan. It accurately reflected the characteristics of community
structure,, providing a theoretical basis for more accurate estimation of biomass of the broadleaf-Korean
pine forest. The minimum area determined by the moving window method was verified by the computer
simulation of random sampling. For the sampling in the entire plot, only seven 20 m x 20 m quadrats were
needed to get the result with relative error less than 20% at 95.9% probability, and sampling in the
minimum area also had the same effect. It is a good guidance for the investigation of the plot size of forest
biomass in broadleaf-Korean pine forest. Based on the above research, we put forward the minimum area
as an index to measure the complex degree of spatial structure of forest community. The minimum size of
the forest community represents the range of spatial variability, i. e. , the larger the minimum area is, the

higher the spatial heterogeneityis.
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Tab. 1 Introduction to major tree species of the stand

AN 3] 1A
(LN REa) e
RFh 1
Number of Average
Species Proportion/ %

individuals DBH/cm
L1 742 Picea koraiensis 3529 29.98 16.78
FA#E Betula plaryphylla 3224 27.39 16.87
LM Tilia amurensis 1592 13.53 12.29
ZIH Pinus koraiensis 1590 13.51 24.70
PR Larix gmelini 541 4.60 25.12
1AW Acer mono 512 4.35 10. 50
W4 Populus davidiana 419 3.56 15.03
24046 Ulmus laciniata 363 3.08 14. 41

AWk 1607.0 t, B EZTE R 154.5 vhm
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dark grid refers to that biomass density exceeds the actual biomass density of 20% error range, and the light grid refers to the biomass density within

the actual biomass density of 20% error range.
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Fig. 1 Spatial distribution of biomass error for scales varing between 10-90 m
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Fig.2  Proportion of grid number at different window scales
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Tab.2  Probability of estimation of biomass within 20%

of the observed value Y%
FET5 Hit FEH AL /hm?  Sample plot area/ha

Number 0.49 0.36
of samples 10-4 (70 m x70 m) (60 m x60 m)

3 81.2 83.2 80. 4

4 89.8 86.7 88.2

5 90.5 90.7 91.0

6 94.6 93.9 93.6

7 96. 6 95.9 93.7

8 97.2 97.0 94.0

9 98.2 97.4 94.2

T < A 1O A 3 B P AL AR AE A R D7 R/ 20 m % 20 m,
Note: Sample size used for random sampling in the corresponding plot is

20 m x 20 m.
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