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ABSTRACT

In this study, the multiobjective linear programming (MOLP) formulation was built to solve for the
optimal forest management planning considering carbon sequestration and timber production simultaneously.
The formulation was applied to a case study problem to investigate the trends of the optimal forest
harvest schedules as the function of preference of forest management for carbon sequestration and timber
production. The study site was Mt. Kari area in Hongchun. The formulation includes several site-specific
constraints for non-declining yields, upper and lower bounds of cut volume and area for timber, ending
inventory conditions, etc.. According to the changes of weight combinations for timber production and
carbon sequestration, the joint production possibilities curve was proposed as the option for management
choice.

Key words : Forest Management Planning, Multiobjective Linear Programming, Carbon Sequestration,
Timber Production.
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AX < B AX £ B
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Table 1. Types of objective functions
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Objectives Formulations Description of Variables
Timber production Max Z = 3VS, VS, = timber production in period p
Carbon storage Max Z =2,,CS» CS, = carbon storage in period p

Timber production
and Carbon storage

C Max Z = W2LVS,+ W.3ICS,

VS, = timber production in period p
CS; carbon storage in period p
W = weight for timber production
W, weight for carbon storage

Table 2. Constraint functions

Constraints Formulations

Description of Variables

H;’ = (l+a)‘H,-_1

H; = timber production in period ¢

Nondeclining Yied a = allowable decreasing rate
£ H,< (1+8 -H,, _ . ng
B = allowable increasing rate
U: = lower bound of timber production at period 7
t m L;<H;<U,; . . . R
Cut volume L; = upper bound of timber production at period i
Ci= cut area in ha for zone i at period ¢
Cut area Ci<7r A, A; = area of zone j in ha
v = % allowable cut rate in zone j
. . se; = soil erosion in ton/ha for zone ;
il erosion se;+C; < US . L .
Soil e T ! US; = upper bound of soil erosion in zone ;
. . Py = plantation area in ha for zone 7, species k at period 7
Py = p- Cy .
Species selection ST = 9% lower bound for plantation area
CS: = carbon storage in tons at period
CS; =2 LF; . ,
Carban storage LF; = lower bound for carbon storage at period i
L EAi = ending inventory for age class / in zone ;
EA; =2 LA
Ending inventory ' ! LA; = lower bound area for age class /
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Table 3. Basic policy for forest management by the forest zone

Constraints Zone 1 Zone 2 Zone 3 Zone 4
Rotation (years) base® base® base”+20 base”
% cut area by period < 20% < 20% < 12% < 3%
Cut volume after 10th period (m’) =< 200,000 < 200,000 < 200,000 < 200,000
Soil erosion (ton/ha) 0.03 < 0.03 < 0.02 < 0.01
Carbon storage after 10th period (ton/ha) = 400,000 = 400,000 2 400,000 = 400,000
Ending inventory by age class (ha) 100ha = 100ha > 100ha -
% area for regeneration by species selection 5% ~30% 5% ~30% 5% ~20% -

* The minimum rotation age by species follows the guideline issued by the Korea Forest Service.
This rotation is 70 years for Pinus densiflora, Pinus koraiensis, Chamaecyparis obtusa, Quercus
sp.; 60 vears for Larix sp., Cryptomeria sp.; 40 years for Pinus vigida;, 20 years for Populus sp. .
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Fig. 1. The optimal trends of objective functions for maximizing timber production or carbon storage
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Fig. 2. The optimal trends of objective functions associated with weight combinations
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