
 

 

1 
 

Article 

Supplementary material 

 

Aboveground biomass estimation in Amazonian tropical 

forests: a comparison of aircraft- and GatorEye UAV-

borne LiDAR data in the Chico Mendes Extractive 

Reserve in Acre, Brazil. 
Marcus Vinicio Neves d’Oliveira 1*, Eben North Broadbent 2, Luis Claudio Oliveira 1, Danilo Roberti 

Alves de Almeida 2,5, Daniel de Almeida Papa 1, Manuel Eduardo Ferreira 3, Angelica Maria Almeyda 

Zambrano 2, Carlos Alberto Silva 6,7, ,Felipe Spina Avino 4, Gabriel A. Prata 2, Ricardo Assis Mello 4, 

Evandro Orfano Figueiredo 1, Lucio Andre De Castro Jorge 1, Leomar Junior 3, Rafael Walter 

Albuquerque 8, Pedro Brancalion 5, Ben Wilkinson 6, Marcelo Oliveira-da-Costa 4  

 

1 Embrapa Acre, Rodovia BR-364, km 14, CEP 69900-056, Rio Branco, Acre, Brazil 
2 Spatial Ecology and Conservation (SPEC) Lab, School of Forest Resources and Conservation, University of Florida, 

Gainesville, Florida, 32611, USA 
3 Image Processing and GIS Lab (LAPIG), Universidade Federal de Goiás, 74001-970, Goiânia - GO, Brazil 
4 WWF-Brazil, CLS 114, Bloco D-35, 70377-540, Brasília - DF, Brazil 
5 Department of Forest Sciences, "Luiz de Queiroz" College of Agriculture, University of São Paulo (USP/ESALQ), 

Piracicaba - SP, Brazil 
6 School of Forest Resources and Conservation, University of Florida, Gainesville, Florida, 32611, USA 

7 Department of Geographical Sciences, University of Maryland, College Park, Maryland, MD, USA 

8 Institute of Energy and Environment, University of São Paulo, Prof. Luciano Gualberto Avenue, 1289, São Paulo - 

SP, Brazil 

* Correspondence: marcus.oliveira@embrapa.br 

Received: 22 April 2020; Accepted: 26 May 2020; Published: 29 May 2020 

Appendix 1: Aircraft- and GatorEye-systems-derived LiDAR forest structural metrics for the PSP  

Table S1. Aircraft-system-derived LiDAR forest structural metrics for the PSP. 

Plot P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 

HMAX 50.11 40.09 35.63 38.52 40.69 38.86 39.10 43.01 39.92 40.98 

HMEAN 20.18 19.57 19.47 17.11 16.10 20.46 18.34 19.29 20.87 22.18 

HMODE 22.83 20.86 25.18 16.49 15.49 27.44 23.98 23.01 26.33 21.94 

HSD 9.82 7.55 8.36 8.19 8.24 8.46 8.19 8.15 9.15 7.50 

HVAR 96.38 57.06 69.97 67.01 67.93 71.65 67.05 66.44 83.75 56.21 

HCV 0.49 0.39 0.43 0.48 0.51 0.41 0.45 0.42 0.44 0.34 

HIQ 12.77 7.86 12.72 11.32 9.74 12.33 13.02 11.43 13.96 8.69 

HSKEW 0.41 -0.31 -0.43 0.26 0.63 -0.52 -0.40 -0.28 -0.47 -0.37 

HKURT 3.23 3.25 2.28 2.48 3.27 2.42 2.13 2.58 2.26 3.44 

H05TH 4.37 3.99 3.40 3.87 3.59 3.71 3.30 4.04 3.54 7.71 
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H10TH 7.44 9.27 6.95 6.49 5.79 7.28 5.77 7.28 6.79 13.02 

H20TH 11.53 13.94 11.55 10.04 9.22 12.94 9.98 11.79 11.64 16.91 

H25TH 13.40 15.68 13.52 11.34 10.52 15.04 12.00 13.55 13.97 18.16 

H30TH 14.91 17.04 15.30 12.40 11.66 16.72 13.97 15.24 16.14 19.18 

H40TH 17.49 18.93 18.03 14.47 13.73 19.35 17.26 18.38 20.29 20.92 

H50TH 20.22 20.44 20.76 16.47 15.43 21.68 19.78 20.43 22.99 22.47 

H60TH 22.55 21.56 23.01 18.52 17.01 24.04 22.00 22.33 24.99 24.04 

H70TH 24.70 22.77 25.22 21.27 18.98 26.35 24.12 24.06 26.92 25.81 

H75TH 26.17 23.54 26.24 22.65 20.26 27.37 25.02 24.97 27.93 26.84 

H80TH 27.59 24.74 27.30 24.14 21.88 28.27 25.95 26.12 29.04 28.00 

H90TH 31.89 28.68 29.44 28.94 27.46 30.26 28.06 28.99 31.25 31.43 

H95TH 38.75 32.54 31.00 32.03 32.41 31.72 29.58 30.92 32.89 34.47 

H99TH 47.11 36.13 33.66 35.43 38.47 34.62 31.86 36.48 37.26 38.63 

CRR 0.39 0.48 0.53 0.43 0.38 0.51 0.46 0.44 0.51 0.53 
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Table A1.2. GatorEye-system-derived LiDAR forest structural metrics for the PSP.  

Plot P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 

HMAX 50.45 39.90 36.18 39.25 40.72 39.14 38.43 43.12 40.37 41.11 

HMEAN 25.30 22.78 23.05 20.80 18.84 23.84 22.36 22.92 25.33 25.74 

HMODE 23.76 22.61 26.13 18.00 16.13 29.45 27.14 23.73 30.37 23.92 

HSD 9.89 6.06 6.76 7.58 7.53 6.89 6.18 6.18 6.94 6.18 

HVAR 97.81 36.69 45.76 57.52 56.71 47.53 38.22 38.20 48.16 38.17 

HCV 0.39 0.27 0.29 0.36 0.40 0.29 0.28 0.27 0.27 0.24 

HIQ 11.04 5.66 9.72 10.63 8.80 9.63 8.34 7.13 8.56 7.75 

HSKEW 0.67 -0.20 -0.64 0.11 0.59 -0.66 -0.73 -0.37 -0.75 -0.08 

HKURT 3.14 4.29 2.93 2.47 3.19 3.21 3.23 3.70 3.49 3.49 

H05TH 5.99 3.85 4.73 4.17 3.64 4.10 4.79 6.11 5.85 9.36 

H10TH 11.51 12.71 10.43 8.89 7.97 10.85 10.66 11.55 11.38 16.29 

H20TH 14.45 15.97 13.41 11.37 10.21 14.59 13.55 14.55 15.36 18.67 

H25TH 17.30 18.98 17.22 14.13 12.85 18.43 17.23 18.38 20.42 20.94 

H30TH 18.53 19.81 18.60 15.37 13.88 19.59 18.68 19.58 21.81 21.79 

H40TH 19.74 20.56 19.95 16.40 14.75 20.73 19.86 20.48 22.93 22.58 

H50TH 22.13 21.80 22.20 18.36 16.25 22.66 21.67 22.22 24.62 24.02 

H60TH 23.91 22.67 24.08 20.42 17.68 24.58 23.36 23.55 26.29 25.34 

H70TH 25.78 23.41 25.90 22.35 19.50 26.68 24.86 24.65 27.83 26.83 

H75TH 28.34 24.59 27.46 24.48 21.57 28.45 26.31 25.95 29.58 28.55 

H80TH 29.56 25.46 28.32 25.99 22.67 29.23 27.02 26.71 30.38 29.54 

H90TH 31.75 26.90 29.14 27.73 24.16 29.93 27.69 27.66 31.08 30.69 

H95TH 42.57 31.18 30.79 31.99 30.16 31.69 29.54 30.24 32.80 34.37 

H99TH 46.29 34.17 32.41 33.85 33.45 33.22 30.76 31.91 35.09 36.76 

CRR 49.11 36.88 34.30 36.83 38.64 36.13 32.53 37.56 38.30 39.60 

HMAX 0.49 0.56 0.63 0.52 0.45 0.60 0.57 0.52 0.62 0.62 

 

 


