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Construction of the Accumulation Inversion Model of Picea schrenkiana var. tianschanica
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Abstract: To construct a Schumacher accumulation and harvest model of Picea schrenkiana var. tianschani-
ca with multivariable,to improve the inversion accuracy of stand accumulation,to obtain a convenient and
rapid technical method for extracting forest accumulation information,and to provide a technical approach
for exploring the accurate monitoring and evaluation of mountain natural forests. Using the 2020 lidar ima-
ges and the actual measurement data of the sample plots as the research materials, the remote sensing fac-
tors were extracted from the lidar images and substituted into the Schumacher accumulation and harvest
model,and the variable density harvest forecast suitable for P. schrenkiana var. tianschanica was construc-
ted through reparameterization. The model was estimated,and the accuracy was checked. The resolution of
the lidar image was relatively high. After processing the point cloud data, the tree height extraction accura-
cy was 89. 64 % ,the number of trees per hectare extraction accuracy was 85. 13% ,the slope extraction ac-
curacy was 84. 26%, and the aspect extraction accuracy was 84. 26%. The extraction accuracy was
97. 25%. Combining the Schumacher accumulation and harvest model to construct the Tianshan spruce ac-

cumulation inversion model,R* = 0. 80, substituting the test data into the model, the average accuracy of
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the estimated accumulation and the measured accumulation was 90. 22% ,and the model had a good fit. The

introduction of site factors,stand density,forest age and other variables into the Schumacher accumulation

and harvest model has greatly improved the accumulation estimation accuracy of P. schrenkiana var. tians-

chanica ywhich is better than previous empirical models,and meets the digital management standards of the

mountainous natural forests in Xinjiang.

Key words: lidar; Picea schrenkiana var. tianschanica ; Schumacher harvest prediction model; accumula-

tion
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Table 1 Main parameters of lidar
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Table 2 Data of per wood scale in sample plot

A5 G IS PN ;] Fe/MA T
FH M2/ cm 36. 40 8.21 23.92
S/ m 30. 09 6.09 19. 64
YR/ () 39. 50 0. 00 22.72
4K/ m 2 150 1861 1993
(EY/NTE A 2 444 189 614. 85




i S 45 < B T AL B0 T 35 B 19 K 1L B2 bk R S I A A Ay 177

CHM

1 BEESEEREMERE

Fig. 1 Construction principle of canopy height model
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Fig. 2 Top height extraction from canopy
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Fig. 3 Countour,aspect,and gradient images
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Fig. 4

Linear charts of comparison of extraction accuracy of site factors
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Table 3 Precision statistics of extraction value of site factors

H Py =N o M2
R 4= ik -1
- R Y K (%) K (%)
L= 99. 40 71. 65 89. 64
B8 B B 96. 86 63.50 85.13
Wi g 99. 96 59. 34 84. 26
W 1n] 99. 26 65. 00 82.63
%73 98. 54 96. 67 97.25
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Fig.5 Linear regression of measured and predicted stock

volume in sample plots
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Fig. 6 Residual distribution of spruce growing stock
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Table 4 Sample test table for matching estimated and

measured volume of sample plots
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