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Estimation of forest carbon storage in Chinese fir plantation by UAV-Lidar
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Abstract: [Objective] Forest carbon storage is an important index to measure the basic characteristics of
forest ecosystem. Traditional carbon storage estimation method requires a lot of time, manpower and material
resources. In this study, unmanned aerial vehicle equipped with Lidar was used to acquire airborne laser data and
establish a forest carbon storage estimation model to provide reference for obtaining forest carbon storage within
the region, so as to better monitor forest resources. [ Method] In this study, we took Chinese fir plantation as the
research object, and used the airborne lidar point cloud data to obtain the point cloud characteristic variables,
which were used as modeling variables for model establishment. The modeling variables were selected through
different screening variables, and the nonlinear regression model, linear regression model and random forest
model were established and evaluated respectively. The optimal model was selected by comparingR2, RMSE and
MAE of the models for subsequent research. [Results] (1) The best fitting effect of the three models was random
forest, whose R2, RMSE and MAE were 0.95, 0.53 t/hm2 and 0.44 t/hm2. In the non-linear regression model, R2
was 0.71, RMSE was 0.66t/hm2 and MAE was 0.56 t/hm2. In the linear regression model, R2 was 0.67, RMSE
was 0.88t/hm2 and MAE was 0.80t/hm2. (2) In this study, a total of 101 point cloud characteristic variables were
extracted. Through variable screening, it was found that height variables and density variables were greater than
intensity variables in both correlation and importance.(3) The effect of adding preferred variables on the accuracy
of random forest was compared. After adding preferred variables, model R2 did not change, but RMSE and MAE
were smaller than those without adding preferred variables. [ Conclusion] The point cloud characteristic
variables obtained by airborne LiDAR point cloud data were used to establish a model. Compared with nonlinear
regression and linear regression models, the random forest model had the highest accuracy, and the carbon storage
in the study area was estimated to be 480.65t by using it, which was the closest to the measured value. Therefore,

the stochastic forest model is more suitable for estimating regional forest carbon storage.

1982



EANE RN SN S23 A 7y 228

ET R AN EEBERZARAN LM E NG AR

FZ, BIRY, EXERS, tes’

(1 B Ao K22 77 AL P R A TRty , YEFREG 5T 210037; 2 BEmtpl Kk be, YLPRE T 210037; 3 1 R4 Mk
M EERRIRE, T 2R 5105200

FZ: LHM Y B it 2 0 SR A S KRG ARHIE ) HEE bR, &Gt = Ak 7 U ZRE o
KEMBIE . N1 P15, AEEFOR FHTC AU B0 B 18 SR BN 2O HoHE I 48 57 AR AR it 2 4k DU
BERY, SR E X I AR AR g AR AL S 2, DI S 4 B AR AR RV AT . (73] ABFFLUAZ AR N T
MR TERT %, R HLERBOE & S o B RIS e 2, DL E AR Bt AT SR i e . Jl it
AR A B g SO B AR B, Al R ST ARZR PR R A A L Sk [ AR TR 0 E AL AR AR AR AT AR Y
PEAY, dEE X EERBAY () R2, RMSE Al MAE & ALY, H T/ aimtye. [45R]T (1) =M &2
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