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Development of Allometric Equations for Estimating Aboveground Biomass and
Carbon Stock of Silver Oak (Grevillea robusta) in Thailand
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Abstract

Estimating forest biomass and carbon storage in forests is important for forest
management and greenhouse gas mitigation assessment. However, most allometric
equations used in Thailand are general models that may not be suitable for some tree
species. This study aimed to develop allometric equations for estimating aboveground
biomass and carbon stock of silver oak (Grevillea robusta) in Thailand. Destructive
sampling was conducted using sample trees with different diameters at breast height and
ages. The trees were separated into stem, branches, and leaves. Fresh weights were
measured, and samples were oven-dried to obtain dry biomass. Carbon content was then
analyzed using a CHN analyzer. The relationships between biomass and independent
variables, including diameter at breast height, tree height, and age, were developed using
statistical regression analysis. The results showed that the developed equations had high
accuracy, with high coefficients of determination (R2) (0.736-0.937), indicating strong ability
to explain biomass variation. Aboveground biomass and carbon stock increased with tree
size and age. The developed equations were suitable for estimating biomass and carbon
of silver oak in the study area. The findings can be applied to evaluate carbon
sequestration potential, support economic plantation planning, and contribute to
greenhouse gas reduction programs in Thailand.

Keywords: allometric equation, aboveground biomass, carbon sequestration, silver
oak
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Tree ID Age (year) Ht (m) DBH (cm) Fresh weight (kg)
Stem Branch Leaf Root

S002 2 6.65 6.05 18.40 11.20 4.85 12.60
SO03 3 7.50 7.16 16.90 5.10 6.40 6.90

S004 4 16.90 13.70 116.60 20.00 4.40 45.20
SO05 5 19.30 15.20 148.19 20.05 6.70 58.30
SO06 6 19.34 22.00 209.35 41.10 7.50 65.50
SO07 7 18.50 21.00 283.60 89.60 22.80 50.30
SO08 8 20.40 35.00 647.24 157.10 32.00 206.30
SO09 9 19.00 36.80 1,075.87 497.00 46.20 174.30
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Tree ID Age (year)

Stem Branch Leaf Root
SO02 2 92.67 88.45 78.99 88.21
5003 3 129.05 64.57 104.30 68.07
SO04 a4 87.24 89.26 98.80 67.76
SO05 5 88.46 95.36 96.29 68.94
SO06 6 90.98 88.18 100.87 49.83
5007 7 108.26 72.99 122.47 69.84
SO08 8 83.21 81.22 100.94 58.94
SO09 9 90.44 95.80 87.75 54.30
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Tree  Age Ht DBH Dry weight (kg)

D (year) (m) (cm) DBH2H Stem  Branch Leaf Root AGB
S0O02 2 6.05 6.65 267.14 8.83 6.47 2.18 7.42 17.49
SO03 3 7.50 7.16 384.49 8.11 2.95 2.88 4.06 13.94
S0O04 a4 16.90 13.70 3,171.96 62.27 10.57 2.21 26.94 75.05
SO05 5 19.30  15.20 4,459.07 79.14 10.59 3.37 34.75 93.11
SO06 7 19.34  22.00 9,360.56  111.80 21.72 3.77 39.04 137.29
SO07 6 18.50 21.00 8,158.50  136.17 51.80 10.25 29.62 198.22
SO08 8 20.40 35.00 24,990.00 345.67 83.01 16.10 122.97 444.77
SO09 9 19.00 36.80 25,730.56 574.58 262.60 23.24 103.90 860.42

A15199 4 @un1s allometric equation wagAl R? vesann1stumazaIuvesnu Silver Oak
AVAONE 1nudasignludineuindes Sminuassivdun ves AVA Farmsss

Tree part Allometric Equation R*
Stem Ws = 0.0562(D°H)"%"® 0.904
Branch Wb = 0.1350(D°H)"**” 0.841
Leaf WL = = 0.2300(D°H)°*** 0.736
Root Wr = 0.1333(D°H)" %! 0.937
AGB Wt= 0.1609(D°H)>"** 0.840
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