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Abstract

In this study, we developed a program of optimizing stand-level carbon stock using a
stand-level yield model and the Simulated Annealing (SA) heuristic method to derive a optimized
forest treatment solution. The SA is one of the heuristic algorithms that can provide a desirable
management solution when dealing with various management purposes. The SA heuristic algorithm
applied ‘thermal equilibrium test’, a thresholds approach to solve the phenomenon that does not
find an optimum solution and stays at a local optimum value during the process. We conducted a
sensitivity test for the temperature reduction rate, the major parameter of the thermal equilibrium
test, to analyze its influence on the objective function value and the total iteration of the
optimization process. Using the developed program, three scenarios were compared: a common
treatment in forestry (baseline), the optimized solution of maximizing the amount of
harvest(alternative 1), and the optimized solution of maximizing the amount of carbon
stocks(alternative 2). As the results, we found that the alternative 1 showed provide acceptable
solutions for the objectives. From the sensitivity test, we found that the objective function value
and the total iteration of the process can be significantly influenced by the temperature reduction
rate. The developed program will be practically used for optimizing stand-level carbon stock and

developing optimized treatment solutions.
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for (int cNum = 1; cNum (=

otOption. GettotalProgressNum(); cNum++)

{ // §2IAEl &412|E £ imulated Annealing
e} 2ES ABsP| 25t 2
CutScenario InitCS = new CutScenario();

CutScenario BestCS = new CutScenario();
CutScenario CurrCS = new CutScenario();
CutScenario TmpCS = new CutScenario();

// EE ARG AUZ|2E Zysict
InitCS.InitScenario(opEnvdata);
InitCS.SetSi(opEnvdata. GetSI());
InitCS.SetTreeName(opEnvdata. GetTrVName());
InitCS.SetName();

// AEoIEEHo| X5 Al IR
tsProcess.Progress3(InitCS)

// Simulated Annealing 2|8}t ZES MB5P| st 7L A

BestCS.CopyAllProperty(InitCS);
CurrCS.CopyAllProperty(InitCS);
TmpCS.CopyAllProperty(InitCS);

// Simulated Annealing Z&5l 2E2 M23t ZU|RT MY
otOption.SetTemperature();
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// BXst BES MEE FCiAor MMRISDEE
for (roNum = 0; rpNum <
otOption. GetEndRepeatNumber(); roNum-++)
{ /) MEER SREIER A O[HIEY} 2HsHH
Z2MAE Sthsp| 5t £=2
if (backgroundWorker1.CancellationPending == true)
{ break }
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// SRIAIZRM0IA Neighbor Solution A4AIEHA|
TmpCS.CopyAllProperty(CurrCS);
TmpCS.NeighborScenario(opEnvdata);

// Neighbor Solution2& A¥E{IEmH I
tsProcess.Progress3(TmpCS);

// Neighbor Solution2Z &S HEZL} Best Solution2
ARIOIEDEZE H| D

if (BestCS.GetOFV(numVal) (= mpCS.GetOFV(numVal))

{ // Neighbor Solution 30| Z0} Neighbor
Solutiong Best Solution22A4M
BestCS.CopyAllProperty(TmpCS);
BestCS.SetName();
CurrCS.CopyAllProperty(TmpCS);
CurrCS.SetName();
otOption.DecreaseTemperature();
noChangCount = 0;
} else {
// Best Solution #40| Z0} 8 HIAE
deltaE = BestCS.GetOFV(numVal) -
TmpCS.GetOFV(numVal);
comparProb = Math.Exp(-(deltaE /
(otOption.GetKValue() * otOption.GetTemperature())));

tmpProb = otOption.GetTmpProb();

// +80iFE ZY
if (comparProb ) tmpProb) { // &
CurrCS.CopyAllProperty(TmpCS)
CurrCS.SetName();
otOption.Decrease Temperature();
noChangCount = 0;
} else {
// B Aldet NS Z7}
noChangCount += 1;
}
1
// Simulated Annealing Z&sl 2&&52 xA
if (otOption.GetMinimumTemperature() )
otOption.GetTemperature() || noChangCount )=
otOption.GetCurRepeatNumber() || roNum ==
otOption. GetEndRepeatNumber())
{
progressFile.Flush();
progressFile.Close();
break
}
}
BestCS.SetName():
// &8} 89| best SolutionZ H|w.
if (BestCS.GetOFV(numVal)
ComparCS.GetOFV(numVal))
{
bestindex = cNum;
ComparCS.CopyAllProperty(BestCS);
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Fig. 7. Screen of the forest carbon optimization program
developed
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Table 1. The Comparison of timber vield and carbon

storage
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