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Abstract

In order to consolidate the timber supply for the domestic consumption, and to
provide the resource stock of different sizes of woods, the Forestry Bureau of the
Council of Agriculture plans to conduct certain level of forest thinning in Timber
Management Area of National Forest. If the forest thinning is not conducted, the
plantation forest will not be able to generate large-diameter woods, and it will restrict
the usefulness of timber. So the Forestry Bureau eommands the Forest District Offices
to conduct forest thinning In accordance withtheir forest district management plan.
Forest District Offices however would face many. challenges if they are going to
conduct thinning operations; These challenges include how to conduct thinning, which
forest thinning method' should be used and to decide the best timing for thinning, etc. In
order to make the retained trees after thiﬁu;{pg toiprovide the maximum benefits, it is an
important topic to establishwa proper prbcedure and method to evaluate the benefits
generated by different thinning methods. .

Cryptomeria (Cryptomeriajaponica) plantation at. Hualien,Forest District Office is
more than30 years. The forest stand:is.dense. Hualien Forest District Office decides to
conduct forest thinning to promote the growth of retained trees. In 2008 Hualien Forest

District Office conducted forest thinning on both sides of Jeisui logging trail in the 27th

Forest Districts of Yuli Business District. For the forest above the logging trail, low

thinning method was utilized and the thinning intensity was 28.6%. For the forest under

the logging trail, row thinning method was utilized and the thinning intensity was 40%.

Based on these two thinning cases, this study analyzes and compares the economic
benefits of low thinning and row thinning methods.

This study uses the size-class distribution to estimate the state of stand before and

VI



after thinning operation. This study then uses the stand growth model developed by the
Experimental Forest Bureau of the National Taiwan University, and modifies
parameters to fit the stand growth in Plantation Forest of Hualien Forest District Office.
And lastly this study uses the estimate of the future growth of the timber volume to
estimate the net present value of low thinning and row thinning under a single timber
rotation.

Based on the estimate of this study, the net present value (NPV) of the net benefits
of low thinning is -456,218 NTD dollars, the NPV of the net benefits of row thinning is
-1,206,861 NTD dollars. The sale value of thinned timber'is below the thinning cost.
This study compares the NPVs of four different cases;sueh as unthinned stand and low

thinned stand above logging trail, and unthinned.stand and row thinned stand below

logging trail, under the assumptions’@f«87:36 % timber harvest rate, 70% timber
i

utilization rate, 0.7% real discount rate, 1.98% inflation rate, and the constant level of

the real prices of timber. Based on the estim.eﬁe of this'study, for all four cases the NPVs
increase along with the increases. of the timber age. And‘the NPV of unthinned stand is
higher than the NPV of the thinned stand. Morepver, the NPV of low thinned stand is
higher than the NPV of row thinned stand. Based.on a single timber rotation, the NPV
per m® of unthinned stand is higher than the NPV per m® of thinned stand. And the NPV
per m® of row thinned stand is smaller than the NPV per m® of low thinned stand.

Based on the results of this study, it is therefore concluded that the plantation
forest of Hualien Forest District is not appropriate for thinning. Thinning will result in
the decrease of the NPV of the forest under one timber rotation, and the decrease of the
NPV of row thinning is higher than the decrease of the NPV of low thinning. If Hualien
Forest Districlt decides to conduct forest thinning in the future, it is suggested that it

should set up sample plots, to gather stand data before thinning, and to measure
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the real thinning area. Evaluation without sample plot data and real measure of thinning

area will result in evaluation error.

Keywords: Cryptomeria (Cryptomeria Japonica); Thinning; Row Thinning; Low

Thinning; Forest Management.
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% 43 R dRe A RN 2k
do a1 az as a4 as
0.766 16.429 -21.910 1.087 0.465 0.050
bo b1 bz b3 b4 b5
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61 1,467.22 93 1,660.24
62 1,475.75 94 1,664.41
63 1,484.05 95 1,668.50
64 1,492.13 96 1,672.51
65 1,500.01 97 1,676.45
66 1,507.69 98 1,680.32
67 1,515.18 99 1,684.12
68 1,522.49 100 1,687.85
69 1,529.61
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