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Table 1. Characteristics of plantations in study area
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Figure 1. Geographical location of plantations in study area
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Table 3. Adjusted price of timber diameter classes of round wood from 1996 to 2022

() oo s ans Cood slas

().“‘SHL“) - Adijusted price equation (Iranian P-value t-test SE
Diameter (cm) Rials)
<12 Pt+1=207102.0+0.4658720 Pt 0.9990 0.041469 2.171 95358.23
12-15 P1+1=525535.2+0.473328 Pt 0.9940 0.020538 2.505 209762.2
16-19 P++1=581810.2+0.469544 Pt 0.9990 0.015865 2.623 221742.1
20-25 P++1=591786.4+0.467852 Pt 0.9997 0.015305 2.640 224148.3
26< P++1=822111.8+0.433708 Pt 0.9997 0.006919 2.993 274603.5
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Table 4. Mean adjusted price of Poplar timber from 1996 to 2022 (2016 base year)

(Grosiils) had (L)) oo Coz (F 8D hiael Cuard
Diameter (cm) Mean adjusted price a tone Poplar timber (Rials)
<12 387738
12-15 997842
16-19 1096811
20-25 1112070
26< 1451746
Mean 1009242

Jelosisan ;25 55 eadoslainl cul o g pgio (LS50 &5 50 1) e =0 Jou
Table 5. Carbon content in stem of P. deltoides and coefficients used in analysis

Carbon content and coefficients used in analysis value
(20,) &5 023 56.7+0.26
Stem carbon (%)
Wood density (gr/cm®)
(oo in & 05) 25 5 x> e Jule V=0.1792C
Conversion factor of volume to carbon (ton/m3) R?=0.99

V: volume (md), C: carbon (tone)
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Figure 2. Adjusted price of carbon (tone) from 2005 to 2021 (2016 base year)
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Figure 4. Optimum rotation in regard to NPV of timber and carbon
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Abstract

The aim of this study was to determine the optimal rotation age of even-aged forests with respect to
timber and non-timber values by developing the Faustmann model. We conducted the study in four
regions of Populus deltoides Marshall. plantations located in the west (Hefz-Abad in Talesh), center
(Choobar in Shaft), east (Chalesham in Siahkal), and coastal region (Chaf-chamkhaleh in Langeroud)
of Gilan province. We determined the volume increment by the stem analysis method and carbon
sequestration by combustion in an electric oven. Then, Net Present Value (NPV) of timber and carbon
sequestration is calculated by using volume increment, carbon amount, discount rate, adjusted timber
price by stationary autoregressive model, carbon price by non-stationary model, the marginal revenue
and marginal cost at the finite series of identical. Results showed that when the economic value of
timber is considered, optimal rotation ages are 6-9 years. Optimal rotation ages when carbon
sequestration is considered increased to 11-15 years. Integration of carbon sequestration value into
timber economic value increased the optimal rotation ages to 7-10 years.
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