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Abstract: [Objective] In forest resource survey, sampling design under the spatial distribution pattern of
forest attributes was studied to break through regional limitations and provide generalizable empirical rules

for sampling survey. [Method] Artificial forest populations were constructed with the data field survey at
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the Beijing Jiufeng National Forest Park. Tree mortality rate was used as a proxy for expressing forest spatial
autocorrelation. Systematic sampling design was adopted, and Monte Carlo simulations were implemented
to evaluate the effects of spatial autocorrelation, sample plot size and systematic sampling on sampling
precision. [Result] (1) The coefficients of variation for the four different spatial distribution patterns
increased in the following order: 0% mortality, 20% mortality in random pattern, 10% mortality in
aggregated pattern, and 20% mortality in aggregated pattern. When mortality rate was 20% and sampling
intensity was 2.73%, the coefficient of variation for random pattern was 1.3% lower than that for aggregated
pattern. (2) The coefficients of variation for three different sample plot sizes increased in the following
order: 20 m x 20 m, 30 m X 30 m, and 40 m x 40 m. The coefficient of variation of 40 m x 40 m was
significantly higher than that of 20 m x 20 m and 30 m % 30 m. (3) With increasing sampling intensity, under
the random pattern, the coefficient of variation for the artificial population designed with 8 X 8 main units
was about 0.02% higher than that for 4 x 4, and about 0.15% higher than that for 16 x 16. Under the
clustered pattern, the coefficient of variation for the artificial population designed with 8 x 8 main units was
about 0.32% higher than that for 4 x 4, and about 0.54% lower than that for 16 x 16. [Conclusion] (1)
Different degrees of spatial autocorrelation reduce sampling accuracy, among which aggregated pattern has a
more significant impact than random pattern. (2) Smaller sample plots help improve sampling accuracy and
convergence rate, but reasonable sample plot design can effectively enhance sampling efficiency. (3) The
number of main units in systematic sampling has little impact on sampling accuracy. In practice, systematic

sampling designs with a sample size of 1 should be avoided because sampling errors would be hard to

546 4

quantify.
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Tab. 1 Basic information statistics of Jiufeng arbor species investigation

42 DBH/cm

F475 Tree height (H)/m

P Tree species e/ ME KA I ARiEZE /M SONE] FEME S hRdEE

Min. value  Max. value Mean SD Min. value ~ Max. value Mean SD
¥ [ ¥k Quercus variabilis 3.0 59.2 15.9 9.2 1.4 31.0 10.0 49
¥ Platycladus orientalis 1.7 23.5 10.3 35 2.2 14.9 8.0 2.3
F AW Acer mono 4.1 24.2 10.6 4.8 3.0 23.0 10.8 4.9
T4:Hi Carpinus cordata 42 30.6 9.3 44 23 16.9 7.5 32
Wit¥k Quercus aliena 5.0 36.4 13.5 5.1 23 23.6 9.5 3.4
KW Celtis sinensis 5.0 24.5 10.9 5.5 2.4 20.2 10.1 4.7
A Fraxinus chinensis 5.0 21.6 7.8 32 3.1 14.2 6.5 2.0
FIBE Robinia pseudoacacia 52 32.6 12.4 9.0 2.1 14.0 6.3 3.1
WA Pinus tabuliformis 6.3 19.1 133 35 3.7 11.5 8.1 2.5
ALK MRS Larix principis-rupprechtii 8.4 17.1 12.4 2.6 47 9.4 6.2 1.3
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Fig. 1 Construction framework of artificial forest in Jiufeng
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Tab.2 Summary of artificial population construction based on Jiufeng data

Frs JSEIN ESiUfEeN FETH FEHRF HEM AL B AUE/(m’ hm ™) BRI
No. Population Spatial pattern ~ Mortality/% Sample size ~ Total volume/m®  Unit volume/(m*ha™)  Cluster radius distance/m
1 MO-P20 0 20 m x 20 m 35642.97 49.58
2 MO-P30 0 30mx=30m 35642.97 49.58
3 MO0-P40 0 40 m x 40 m 35642.97 49.58
4 R-M20-P20  [ifiHl Random 20 20m x 20 m 28 584.23 49.70
5 R-M20-P30  B#HL Random 20 30mx30m 28 584.23 49.70
6 R-M20-P40 Bl Random 20 40 m x 40 m 28 584.23 49.70
7 C-M10-P20 %% Cluster 10 20 m x 20 m 31 829.55 49.69 50
8 C-M10-P30  %RZE Cluster 10 30mx30m 31 829.55 49.69 50
9 C-M10-P40 %% Cluster 10 40 m x 40 m 31 829.55 49.69 50
10 C-M20-P20 R4 Cluster 20 20m x 20 m 28 125.76 49.72 70
11 C-M20-P30 %% Cluster 20 30mx30m 28 125.76 49.72 70
12 C-M20-P40  %4E Cluster 20 40 m x 40 m 28 125.76 49.72 70
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Fig. 2 Distribution of tree species diameter classes in Jiufeng area
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Tab.3 Parameter statistics of allometric growth model of various tree species
MFIZEL Timber volume parameter B 755 128 240 Tree height curve parameter
WFf Tree species

a b c Co C 5]
¥R Quercus variabilis 0.000 057 469 1.915 56 0.926 60 10.010 30 0.155 53 1.788 38
MIAH Platycladus orientalis 0.000 091 972 1.863 98 0.83157 4298 95 0.458 07 4320 85
FLF Acer mono 0.000 057 469 1.915 56 0.926 60 10.017 40 0.292 15 4.296 35
TF-4:Mi Carpinus cordata 0.000 062 324 1.825 58 0.977 49 12.584 10 0.120 40 1.670 84
Wit¥k Quercus aliena 0.000 057 469 1.915 56 0.926 60 10.010 30 0.15553 1.788 38
FME Celtis sinensis 0.000 057 469 1.915 56 0.926 60 19.487 60 0.040 81 0.801 35
B Fraxinus chinensis 0.000 057 469 1.915 56 0.926 60 19.487 60 0.040 81 0.801 35
FIHE Robinia pseudoacacia 0.000 071 182 1.941 49 0.814 87 13.725 10 0.130 98 1.818 21
THAA Pinus tabuliformis 0.000 066 492 1.865 56 0.937 69 9.285 56 0.219 29 3.400 51
SALIE AR Larix principis-rupprechtii 0.000 053 403 1.808 07 1.072 42 19.614 70 0.014 09 0.432 46
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