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Devel opnent of an Opti mal Car bon-and-Ti nber Managenent

Title
Model for Qrytoneria japonica forest stands in Jeju Island

The objective of this study was to develop a decision-supporting system (DSS) for providing the
optimal stand management regimes for maximizing timber supply or carbon sequestration in
Cryptomeria japonica forest stands in Jeju island. DSS provides the optimal solutions to
maximize timber supply or carbon sequestration by simulating forest stand dynamics and
analyzing the effects of forest management considering the characteristics of timber inventory
including species mixture, stand density, diameter distribution, and timber growth patterns
associated with site characteristics as well as the discount rate and market conditions

including price and cost functions simultaneously.

DSS is capable of analyzing the forest stand dynamics or the changes in forest stand
characteristics over time caused by management regimes. In addition, it 1s available in
conducting sensitivity analyses for a number of forest management factors influencing the
outcomes of forest management activities as well as trade-off analyses associated with the

objectives of forest stand management .

In order to develop DSS, we developed an indivisual-tree growth prediction simulator capable of
analyzing and assessing the growth patterns of Cryptomeria japonica forest stands elaborately.
Then we applied dynamic programming to develop the DSS in solving for the optimal forest stand
management regimes needed in timber and carbon management of Cryptomeria japonica forest stands

in Jeju island.

Results showed that the proposed forest growth simulator was used well as the basic tool in
interpreting the dynamics of forest stand growth and tree mortality influenced by forest
management activities as well as natural process. We used this simulation model in estimating
the contributions of Cryptomeria japonica stands in tons of carbon absorbed by the growth of
forest stands as the function of stand management regimes. Also, the model was used in
determining the optimal stand thinning regimes as well as the optimal rotation length to

compromise between timber management and carbon management .

The results of this study will contribute to enhancing new technologies of forest science in
Korea in terms of the statistical techniques for assessing the changes in stand biomass over
time, the simulation techniques for predicting individual-tree-based growth, and mathematical

programming algorithms to determine the optimal forest stand management regimes.
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