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Quantitative assessment of forest carbon sequestration capacity is of great
significance for maintaining sustainable forest development, improving resource
utilization efficiency, and mitigating environmental degradation. This research takes
Pu'er City, Yunnan Province as the research area to explore the potential of using
LiDAR biomass index (LBI) for precise carbon sequestration measurement of Simao
pine species. Firstly, airborne laser scanning (ALS) data of the research area in 2018
and 2023 were obtained, and accurate matching of multiple data periods was achieved.
Secondly, based on the 2018 ALS data, we selected the measured individual trees of
different diameter classes to calibrate the individual tree level biomass model based on
the LBI. Thirdly, the individual tree segmentation of ALS data in 2018 and 2023 were
completed using the same segmentation algorithm, respectively. The AGB_LBI model
was applied to the segmented laser point cloud data of the two periods to realize
biomass estimation. To verify the accuracy of the model, we obtained a certain amount
of individual trees with precise positions and forest sample plots from the flight area of
the two periods airborne LiDAR. The reference biomass was calculated using the
existing allometric equation, and then used to evaluate the applicability accuracy of the
2018 biomass estimation model for the sample plots obtained in 2018 and 2023,
respectively. The results indicate that high-precision AGB LBI model (R?*=0.83,
RMSE=15.68 kg) was constructed using 57 individual trees, and high accuracy was
obtained when using the model to calculate the biomass of the same year's sample plots
(R?=0.78, RMSE=26.49 t/ha). Meanwhile, when using this model to calculate the
biomass of the sample plots obtained in 2023, R? of 0.72 and RMSE of 33.11 t/ha were
obtained. Therefore, LBI has great potential for measuring carbon sinks in forest stands
or even on a larger scale.
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EETHARMERE N NERTMNTHELR, RSHRENARER, BENER
UEFEREN AXNUZBELETAMRAX, RRAABLEYERBATEFN
WIBOLIEFITEE . % 23R TARKX 2018 F71 2023 FMABHLEL
#iE, FRULHEEENEHRLE. AF, X 2018 FRRCEASIEAEM, ERA
RERENENHARR, BTRAEETHEAELEYERINEAREEYEENEE,
B=, FMARKIFE XD HISLIL 2018 £ 2023 F ALS HBURMBEARDE, FRE
YEENEES FIHTHRERHNEE R ZEIELIEYEMLN . AT RIEHENAE
B, KPRMAEEEHCEAN TR ED JIRR—ERENRAEBRUBEN R ALK
EMHAMEEE. REIFNFREKTETESEEYE, RETHE 2018 FM4E
YIEfLNIREL S FIST 2018 1 2023 FIREUIAFHBEERMBEE. ERKRH, KA 57 %
BARRTMESIEER AGB_LBIEA (R*=0.83, RMSE=15.68 kg),; ZEE A TEE
I RENEMETE, RRTERSHBE (R=0.78, RMSE=26.49 tha) JRiZRE AT
2023 FHHRENEYEITE, R4 0.72,RMSE 74 33.11 tha, Flt, LBIXNFHOE
EFARENHKOTEEFTRANE.



