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Tree Age Estimation Algorithm Based on Spectrum
Analysis by Resistograph

PAN Hong'?, LU Jun', GUO Xu-zhan', TANG Shou-zheng', GAO Rui-dong’, XU Jian-jun’

(1. Research Institute of Forest Resource Information Techniques, Chinese Academy of Forestry, Beijing 100091, China; 2. School of
Mathematics and Statistics, Xinyang Normal University, Xinyang 464000, Henan, China; 3. Guancenshan State Owned Forest
Administration, Ningwu 036700, Shanxi, China; 4. Yangjuangou Forest Farm, Guancenshan State
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Abstract: [Objective] To study the application of discrete spectrum analysis in the Resistograph drill resistance se-
quence, and provide a method and basis for estimating the age of standing trees. [Method] Taking Larix principis-
rupprechtii in Yangjuangou Forest Farm of Shanxi Province as the research object, 323 sets of drilling resistance
series obtained by Resistograph drilling L. principis-rupprechtii in the same horizontal position and different direc-
tions was used as the research sample, and 104 stem discs were taken within 5 cm of the drilling position as reference
samples. After detrending the Resistograph drill resistance sequence, the discrete spectrum decomposition was car-
ried out to find the harmonic representing the annual change, and half of its period duration was taken as the tree age
estimation. The results estimated by spectrum analysis algorithm, or auto-recognized by DECOM software were ana-
lyzed with the corresponding number of disc rings using paired data test. [Result] According to DBH size of living
trees, the window parameters were selected, and the spectrum analysis algorithm was applied to the drilling resist-
ance series of 323 groups of living trees, the algorithm estimating tree age closed to the actual age. The relative error
distribution of the algorithm was mostly between —10% and 10%, the minimum relative error was 0, the maximum re-
lative error was 27.98%, and the average relative error was —0.35%. Through paired data t-test, it was found that t-
value was 0.85, indicating that there was no significant difference between the mean age estimated by the algorithm
and the true mean age of trees. The relative error of the automatic analysis by DECOM software was large, mostly
concentrated between —20% and —60%. The minimum relative error, the maximum relative error and the average rel-
ative error were —7.69%, —84.78% and —40.49%. Through paired data t-test, it was found that t-value was 20.25, in-
dicating that there was significant difference between the mean age estimated by DECOM software and the mean tree
age of trees. [Conclusion] The method of applying spectrum analysis to the drilling resistance data sequence can ac-
curately estimate the age of L. principis-rupprechtii, improve the accuracy of measuring the standing age by Resisto-
graph, which provides an effective way for micro-damage measurement of standing tree age.

Keywords: tree age; resistograph; drilling resistance data; Fourier series; discrete spectral decomposition
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