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Density index model of the Pinus massontana plantation based

on artifical neural network (ANN)
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Abstract: [Objective] To provide reference for wood production and quality improvement management mea-
sures, a study was conducted of the density index model of the Pinus massoniana plantation. [Method ]Taking
the P. massoniana plantation in the Boshan Forest Form in Henan Province as the research object with data
collected of 147 standard plots, artifical neural network (ANN) model of the stand density index was estab-
lished taking stand DBH as input vector and the plant number density as output vector and compared with
Reineke’s stand density index model. [Result] (1) The maximum density slope b of the P. massoniana planta-
tion in the Boshan Forest Form was —1.516 3, the standardized mean DBH was 14 c¢m, the fitting accuracy of
Reineke’s stand density index model was 92.11%, and the effect of ¢ test was significant. (2) The fitting accu-
racy of ANN model was 92.57% and the mean square error (MSE) was 0.001 469 7. (3)Either with Reineke
density index or ANN technique employed, the young forest group demonstrate lower accuracy in fitting the
variation trends of number density against that of stand DBH, which attributes to the smaller data of the young
forest group. [Conclusion] The above established model was expected to provide reference for the operational
decisions of the P. massoniana plantation in the Boshan Forest Form in Henan Province. [Ch, 4 fig. 1 tab. 13
ref. ]
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Table 1  Statistical results of stand density

BBr/em  CFMAR/em  MROME /(PR -hm?) B E R | B /em  CFIIIAR/em AR EE/(BR-hm?)  BREE AEHLAR
4 425 9 900 0.9 1 16 15.75 1 590 1.0 25
6 6.23 6 285 1.0 10 18 17.50 1275 1.1 25
8 7.85 4 680 1.1 3 20 19.36 1125 1.0 24
10 10.34 3450 1.0 3 22 21.53 1 050 1.1
12 12.04 2 520 1.0 16 24 23.70 870 0.9
14 13.87 1 860 1.1 31 26 25.64 600 1.1 1
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