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Supplementary Material 

 

Tab. S1 - The taper functions of four models evaluated based on fitting data. 
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𝐼 = 1. 𝑖𝑓  ℎ <  1.3; 0 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒 

𝐼 = 1. 𝑖𝑓  1.3 ≤ ℎ ≤  5.3; 0 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒 

𝐼 = 1. 𝑖𝑓  ℎ >  5.3; 0 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒 
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 𝐿 = 𝑚𝑎𝑥(𝐿, 0.30) 𝐿 = 𝑚𝑎𝑥(𝐿, 1.30) 

𝐿 = 𝑚𝑎𝑥(𝐿, 5.30) 𝑈 = 𝑚𝑖𝑛(𝐿, 1.30) 𝑈 = 𝑚𝑖𝑛(𝐿, 5.30) 𝑈 = 𝑚𝑖𝑛(𝐿, 𝐻) 
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0        𝑜𝑡ℎ𝑒𝑟

 𝐼 =
1  𝑈 > 5,30
0        𝑜𝑡ℎ𝑒𝑟
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0                                  𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
 𝐼 =
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0                                   𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
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Tab. S1 – (continuation). 

Model Expression 

(Model 2) 
Max & 

Burkhart (1976) 

Taper 

𝑑 = 𝐷[𝑏 (𝑍 − 1) + 𝑏 ((𝑍) − 1) + 𝑏 (𝑎 − 𝑍) 𝐼 + 𝑏 (𝑎 − 𝑍) 𝐼 ] .  

𝐼 = 1. 𝑖𝑓  𝑍 ≤  𝑎 ; 0 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒 

𝐼 = 1. 𝑖𝑓  𝑍 ≤  𝑎 ; 0 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒 
𝑍 =

ℎ

𝐻
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3
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3
𝑎  

(Model 3) 
Parresol et al. 

(1987) 

Taper 
𝑑 = 𝐷 𝑍 (𝑏 − 𝑏 𝑧 ) + (𝑧 − 𝑎) [𝑏 + 𝑏 (𝑧 + 2𝑎)]𝐼

.
 

𝐼 = 1. 𝑖𝑓  𝑍 ≥  𝑎; 0 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒 𝑍 =
𝐻 − ℎ

𝐻
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(Model 4) 
Fang et al. 

(2000) 

Taper 

𝑑 = 𝑐 𝐻( )/ (1 − 𝑍)( )/ 𝛼 𝛼
.

 

𝐼 = 1. 𝑖𝑓  𝑝 ≤ 𝑞 ≤  𝑝 ; 0 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒 

𝐼 = 1. 𝑖𝑓  𝑝 ≤ 𝑞 ≤  1; 0 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒 
𝑐 =

𝑎 𝐷 𝐻 /

𝑏 (𝑟 − 𝑟 ) + 𝑏 (𝑟 − 𝛼 𝑟 ) + 𝑏 (𝛼 𝑟 )
 

𝛽 = 𝑏
( )

𝑏 𝑏  𝛼 = (1 − 𝑝 )( ) /  𝛼 = (1 − 𝑝 )( ) /  

𝑟 = (1 − ℎ )/𝐻
/

 𝑟 = (1 − 𝑝 ) /  𝑟 = (1 − 𝑝 ) /  

𝑝 = ℎ /𝐻 𝑝 = ℎ /𝐻 𝑍 = ℎ/𝐻 

Volume 𝑉 = 𝑎 𝐷 𝐻  

 

where d is diameter outside bark at a height h (cm), D is diameter outside bark at breast height (cm), h is height 

above ground to the measurement point (m), H is total tree height (m), a1 and a2 are the join points to be 

estimated from the sample data for Max & Burkhart (1976) model, a is the join point to be estimated from the 

sample data for Parresol et al. (1987) model, F diameter outside bark at 5.3 m above ground (cm), h1 and h2 are 

the heights from ground level where the two inflection points assumed in the Fang et al. (2000) model occur, k is 

equal to π/40 000, a metric constant for converting from diameter squared in square centimeters to cross-

sectional area in square meters,  hst is stump height (m), a1-a3, b1-b4, p1- p2 are coefficients to be estimated. 

  



Saygili B, Kahriman A (2023). Modeling compatible taper and stem volume of pure Scots 
Pine stands in northeast of Turkey  
iForest – Biogeosciences and Forestry – doi: 10.3832/ifor4099-015 
 

s3 
 

 

Fig. S1 - The location of the case study area. 

 

 


