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conducted to extract individual tree diameter at breast height information. Further, combined with the monomeric
volume table of the Greater Khingan Range area, we compared and analyzed the diameter at breast height data and
stock volume from two different data sources. [Result] The study results reveal that the average diameter at breast
height obtained from LiDAR point cloud analysis is highly consistent with the results of on-site surveys, with a
deviation of 2.34%, and a correlation index reaching 0.98. In terms of tree height measurement, although the
correlation index between the two sets of data is -0.04, indicating a lack of correlation, LiDAR technology has
shown superiority in the quality check of tree height data, with a root mean square error (RMSE) of 3.87 meters. In
the stock volume analysis, the deviation between the predicted stock volume by LiDAR and the on-site survey
results is 5.56%, and the correlation index is 0.97, showing a good correlation. [ Conclusion ] This study successfully
proves the effectiveness of handheld LiDAR technology in the field quality inspection of forest spectral plots,
especially in improving the accuracy of tree height measurement. The research has not only improved the level of
field quality management but also cultivated basic talents who can adapt to new technologies. Looking forward, we
plan to popularize LiDAR point cloud modeling methods to further enhance survey accuracy and explore the
application of emerging technologies such as unmanned aerial vehicles, intelligent software, virtual reality (VR)
technology, and artificial intelligence large models, to promote the development of forestry resource management
towards automation and intelligence.
Key words: Handheld LiDAR; Forest Survey; Spectral; Quality Management; Correlation Analysis .
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Tab. 1 Data Analysis Comparison Table

BKREF BithiEE N TR ithiEE N HIEER WHRER HOtELIE
SSerial  EFEETree D NEMEET EWSETree h NEWSET HHABEIRE Tree ERENERE
number BH measurement ee DBH meas eight measureme ree height me  Volume measurem  Tree Volume mea

of a sin  results obtained urement results  nt results obtaine  asurement resu  ent results obtaine  surement results
gle tree by manual work obtained by 1  d by manual wo Its obtained b d by manual wor  obtained by lidar
/ cm idare/cm tk / m y lidar / m k/ m3 / m3

1 46.0 443 25.1 21.2 1.6767 1.5189

2 43.0 439 232 20.7 1.5189 1.5189

3 42.8 42.7 18.4 23.6 1.3689 1.3689

4 427 422 24.4 19.4 1.3689 1.3689

5 423 42.0 23.8 20.4 1.3689 1.3689
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6 41.5 40.8 24.0 21.5 1.3689 1.2269
7 41.1 40.7 24.6 23.6 1.3689 1.2269
8 40.8 40.0 24.6 232 1.2269 1.2269
9 40.7 39.8 24.4 229 1.2269 1.2269
10 40.0 39.3 18.4 20.9 1.2269 1.2269
11 39.3 39.1 23.8 223 1.2269 1.2269
12 38.2 38.1 22.8 18.3 1.0928 1.0928
13 37.4 37.8 25.3 21.0 1.0928 1.0928
14 37.0 37.7 24.1 16.0 1.0928 1.0928
15 36.0 359 12.0 20.5 0.9665 0.9665
16 35.6 33.8 24.5 17.2 0.9665 0.8482
17 35.1 335 23.4 21.5 0.9665 0.8482
18 347 33.1 24.8 20.8 0.8482 0.8482
19 342 31.2 19.8 222 0.8482 0.7378
20 33.7 30.8 23.0 21.3 0.8482 0.6354
21 33.0 30.7 19.7 232 0.8482 0.6354
22 327 30.6 24.5 229 0.7378 0.6354
23 31.8 30.5 23.7 22.8 0.7378 0.6354
24 31.0 30.4 23.6 22.0 0.7378 0.6354
25 30.2 30.3 16.9 20.8 0.6354 0.6354
26 29.8 285 239 20.4 0.6354 0.5408
27 28.9 279 19.1 20.4 0.5408 0.5408
28 27.5 275 17.8 20.6 0.5408 0.5408

3.2 PSR
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X — 45 BT BE RS 7~ B B A v 5 THAFAE K AR 22, HARZE DT RIS 2 (PR 22 BB IEME A S fED .
REW, HITHRZE (RMSE) 4 3.87m, UHIBOGER A BOARLERS B = B0 Jot & 77 AT & — P 20 7
%o

BRI EEREBIERXT L adT A, B B A A B A B B AT E N 1.0387
21429m? , T T IA T AN A2 2R 1S I B R R P IIMEN 0.97m® , RZEN 5.56%. W 8 fin, WAE
MEHAR AR SRR ECR 0.97, BoR T e 2 RGN, B5R%E (RMSE) 4 0.09m*, M &M
B RE T AR S (—IoMBER) HEAE, RS S masdE R —2.
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Fig.8 Individual Tree Volume Correlation Analysis Chart
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