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Development of a decision supporting system for forest
management based on the Tabu Search heuristic algorithm

Ji-hoon Park”, Hyunkyu Won™, Young-hwan Kim™, Man—pil Kim"
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Abstract

Recently, forest management objectives become more complex and complicated, and spatial
constraints were necessarily considered for ecological stability. Now forest planning is required to
provide an optimized solution that is able to achieve a number of management objectives and
constraints. In this study, we developed a decision supporting system based on the one of dynamic
planning techniques, Tabu Search (TS) heuristic algorithm, which enable one to generate an
optimized solution for given objectives and constraints. For this purpose, we analyzed the logical
flow of the algorithm and designed the subsequence of processes. To develop a high—performance
computing system, we examined a number of strategy to minimize execution time and workloads in
each process and to maximize efficiency of using system resources. We examined two model based
on the original TS algorithm and revised version of TS algorithm and compared their performance
in optimization process. The results showed high performance of the developed system in providing
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feasible solutions for

several management objectives and constraints. Moreover, the revised version

of TS algorithm was appeared to be more stable for providing results with minimum variation. The

developed system is expected to use for developing forest management plans in Korea.
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Table 1. Modeling Environment

Classification Descriptions
CPU Dual core 240tz
Memory 20 Gigabyte
Language Visual Studio v6.0
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2 EfFAR| A e St HiE defSol ofst 2ixsEt 2

Table 2. The simulation results from the original Tabu Search model and the revised model

Replication
Variable Model
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
OFVI) o) | 21816 | 24877 | 2418 | 31,690 | 32064 | 33,101 | 20,134 | 30274 | 27456 | 29069 | 3,130 | 3145 | 27,532 | 30920 | 21,391
(thousand) | Rv3) | 30,002 | 2098 | 29,101 | 242 | 30674 | 28340 | 30210 | 31571 | 30201 | 29972 | 31076 | 29329 | 29204 | 20347 | 29454
Cost O | 20381 | 24531 | 32059 | 31,343 | 31455 | 32807 | 28966 | 30209 | 2684 | 28557 | 2071 | 31311 | 27514 | 23647 | 21,348
(million)) RV | 20988 | 20982 | 28939 | 32,111 | 30587 | 28174 | 30021 | 31050 | 29,396 | 29539 | 30,798 | 29,067 | 28837 | 29016 | 20318
[T—— Or | 48306 | 49,168 | 49,153 | 49,167 | 48906 | 49350 | 49420 | 50350 | 48940 | 48998 | 49,655 | 49464 | 50,194 | 55705 | 49,705
Volume(m8) | Ry | 49915 | 49887 | 40431 | 49487 | 49582 | 49424 | 49385 | 51,021 | 48662 | 49070 | 49253 | 49275 | 49,144 | 49,186 | 49478
Harvest O | 1776 | 2105 | 2620 | 2629 | 2630 | 260 | 2403 | 2518 | 2350 | 2445 | 2701 | 2493 | 234 | 21% | 1812
Area(md) RV | 2506 | 2503 | 2480 | 2661 | 2573 | 2413 | 2510 | 2527 | 2472 | 2448 | 2616 | 2404 | 23%4 | 2418 | 2482
Totd o | 770 | 797 | 1,001 | 1001 | 999 | 1,001 | 1001 | 1,001 | 762 | 1,001 | 1,001 | 1001 | 808 | &0 | 78
Iteration R | 9 | 90 | 977 | 1001 | 9@ | 9® | 972 | 1001 | 99 | 90 | 1001 | %0 | 8% | 1001 | 1,001
Simuation O | 526 | 5042 | 7901 | 6669 | 6752 | 664 | 6803 | 6633 | 512 | 6740 | 6779 | 7000 | 58% | 6068 | 533
Time(sec) Rv | 6911 | 6765 | 6467 | 6296 | 6246 | 6232 | 6205 | 63%6 | 6101 | 5878 | 593 | 6640 | 6216 | 6531 | 6532
1)Objective Function Value; 2)Original TS model; JRevised TS model
1) Sy 48 I 4 EfRAR| s DR} Bis pElo] Xxs| Zn} vl
- - )2 = - Table 4. Comparison of simulated results from the original
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Table 5. Comparison of simulation time resulted from the
original Tabu Search model and revised model

Variable Model Mean D p-value
Or 917 108
Total lteration 0047
Rv 979 2
i i Or 6310 824
Smulation 0815
Time Rv 6364 284
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Table 6. Comparison of variance resulted from the original
TS model and revised model

Variable Model Mean SD F p-value
or 29621 4683
OFV 1741 0002
R | 30054 1,000
or 28213 4065
Cost 19100 0000
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Henvest 242 0.131
Volume R | 49480 527
or 333 2%
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Toid @85 | <00
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Simulation 1588 < 0001
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Harvest Intensity
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