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Table(1) ADF test results for variable’s stationary test

] (0 laslore o)Ll L ..
‘%M‘ p-value élculated) T o
stationary statistic state variable
1(0) 0.000%* -5.17 oy g 5l 5l ooe b T e
Timber price
£ B . . )L:-i‘b )'3 ‘\-‘J)—‘b
Cost per hectar
1(0) 0.048* -3.29 e §l Lope b S o clls
Harvest per hectar
LSa o cusls doxo
. i p) 20 SIS 2 599
1(0) 0.058 -3.15 lae 5l 250 b Squared harvest per
hectar
Xgy 9 g loe 3l o,e b . .
1) 0.032% -3.40 9) O9N 9 1o )l 2 ye b HESe jo iag,
S Increment per hectar
el o e . . )L:S.b 39 G090
I(1) 0.000 -6.81 Sloj g, gl 5l o,e b
Stock per hectar
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I(1) 0.000 -8.79 Slos gy 9 e 5l 250 b Squared Increment per
hectar
. ) w)s) aJoles AJLMJ ;)'.?
1(0) 0.073 -3.71 ey gy 5l 5l 2ye s Residual of growth
equation
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Table(2) The values of different criteria derived from prediction of models

(P[0
MAPE MAE RMSE criteria
PSRN
models
7.69 27.42 27.79 AR(1)
26.79 95.57 99.19 MA(1)
10.37 37.02 40.56 ARMA(L,1)
13.29 47.36 48.49 ARMA(L,2)
1.77 6.30 6.38 ARMA(2,1)
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Table(3) Result of cost model estimation
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R R p-value t-statistic  standard errorS coefficients Jieoe
Independent variables
0030  2.63 7.72 20.28 ben Sl P
Intercept
LS o cusls
0.047 -2.35 0.85 -1.99 J ) »
0.490 0.590 Harvest per hectar
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0.031 2.60 0.022 0.058 Squared harvest per
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Table(4) results of growth model estimation

R? R? p-value Lol e sl <l yo Jis sl pse
t-statistic Standadrd error coefficient Independent variables

0.000 13.9 0.001879 0.026125 52 5 g9 50

060 o0.62 Stock per hectar

S8 )0 (68479059350
0000  -4.72 0.00000513  -0.000242  squared stock per

hectar
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Figre(3) The graph of harvest quantity in the harvest maximizing strategy
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Table(5) Environmental and economic criteria values for management strategies
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Table(6) Pair Comparison Matrix of Environmental and Economic Criteria
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Extended Abstract

1-Introduction

The issue of forest depletion in the north of Iran has always been a subject of
debate, especially in recent years, and the need for sound planning and proper
management has been increasingly emphasized. In order to determine the
optimal forest management strategy in northern Iran under uncertainty, this
study has attempted to estimate forest growth model, ARIMA model for
predicting wood price, Harvesting Cost Model and a Dynamic Planning
Model, Management Strategies in Three Scenarios, Maximizing Net Present
Value, Maximizing timber harvesting and maximizing growing stock. It is
worth noting that the present study aims at selecting different management
strategies in order to determine optimal harvesting strategy and evaluation of
sustainability of simulated strategies is a new step in choosing appropriate
management policy in northern forests.

2-Materials and Methode

In order to simulate forest management strategies, firstly it needs to estimate
the price equation, the growth equation, the cost equation, and the net present
value equation. ARMA models are a combination of Autoregressive (AR) and
moving average (MA) variables. This model was applied to predict timber
price and estimate price equation. The quadratic cost equation with intercept
is assumed to be the function of the harvest cost and the squared of the harvest
variable. In order to estimate the forest increment equation, we used a logistic
growth model. This model, despite the low observations, shows well the
relationship between growing stock and growth rate, and theoretically and
mathematically describes the model well. Given the equation of price, cost
equation, growth equation and net present value equation, we evaluated the
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defined strategies in the dynamic programming model using GAMS software.
After simulating strategies to maximize timber harvest, maximize net present
value, and maximize forest timber inventory, a hierarchical analysis model
was used to evaluate the sustainability of forest resources in each strategy.

3-Results and discussion

In the strategy of maximizing harvest, there was an almost decreasing trend
for the growth variable, with a slight decrease, and some variations were
observed for the harvest variable. Changes in harvest rate per hectare and
growth rate per hectare follow each other in this strategy, which means that
the harvest rate should be determined by the rate of growth per hectare. In the
strategy of maximizing the net present value, the growth rate is at an
acceptable level and therefore the forest is not damaged. By applying this
strategy, the harvest rate will increase in the early years and then continue to
be somewhat steady until the end of the period. This means that in this case,
the situation of the stakeholders will improve economically, which is one of
the goals of sustainability. In the second strategy Harvest rate follows the
growth rate in this strategy, and there is a correlation between harvest rate per
hectare and stock availability per hectare. In the third strategy of maximizing
forest stock, the amount of growth was acceptable. Harvesting variable during
the period of study has an increasing trend. The stock per hectare increased at
the beginning of the study period and has been somewhat steady since the
first few years. It is remarkable that in this strategy, which aimed to maximize
the amount of growing stock per hectare, the growth rate was almost
acceptable and the harvest rate per hectare followed the pattern of stock
availability per hectare.

4-Suggestion

In general, it is suggested that dynamic planning methods be used in forest
management, especially those of commercial and economic importance in the
northern forests, to achieve appropriate management strategies. As the results
showed, economic and environmental objectives will be achieved
simultaneously with dynamic planning and proper management of forest
resources.
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