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Research paper

Using Spatial Analysis to Assess Stand Uniform Index in a

Chamaecyparis formosensis Plantation
Chi-Hua Chang,' Chaur-Tzuhn Chen,” Chun-Hung Wei’

ABSTRACT

Thinning is an important part of forest stand management which removes unhealthy and
undesirable trees, benefiting the remaining trees. Selecting the trees to thin presents quantification
and spatial distribution challenges for stand managers. In this study we created a model to guide
thinning operations, named Stand Uniform Index (SUI). Managers can use this model to quickly
choose the trees to remove in the planning of thinning operations. Our study discovered that
Stand Uniform Index is affected by diameter at breast height (DBH) and the distances between
trees. When DBH was a constant value, distances progressively rose from 1 to 5 m and the index
ranged from 0.5690 to 2.8452. When the distances were constant, and DBH varied greatly from
10 to 50 cm among trees, the index varied from 0.5690 to 0.1188. This indicated that trees were
concentrated in a sampling area where the Stand Uniform Index was great. The Stand Uniform
Index resolved the problem of quantification and spatial distribution modeling for thinning
operations. Simulation of thinning operations using this index provides the manager with better
understanding of a stand to make thinning decisions. This study showed that using the Stand
Uniform Index can assist with forest management policy and improve thinning operations.
Keywords: geographical unit, spatial analysis, stand density index, stand uniform index, thinning
Chang CH, Chen CT, Wei CH. 2024. Using Spatial Analysis to Assess Stand Uniform Index in a

Chamaecyparis formosensis Plantation. Taiwan J For Sci 39(1):69-81 .
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Fig. 1. A geographical unit distributed in space according to the three principles (A, B, C) (Modified

from Weng and Tsai (2006))
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Fig. 2. Comparisons of 3 element spatial distribution patterns according to 9 dispersion indices

(Modified from Weng and Tsai (2006))
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Fig. 3. Climograph of the study area along Xiaoguanshan forest road
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Table 1. Comparisons of designed simulation projects

Tree data Equal distribution Concentration distribution
Stand den_slity Tree Mean Tree Distance (m) Concentration to Concentration to
(trees ha™) DBH (cm) Center 25% (m) Center 50% (m)
2,500 6 2 X2 1.50 X 1.50 1.0 X 1.0
1,700 6 2 X3 1.50 X 2.25 1.0 X 1.5
1,156 6 3 X3 225 X 225 1.5 X 1.5
625 6 4 x4 3 X3 2X2
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Table 2. Stand uniform index simulation results according to different tree distances and different

concentration distributions

Tree data Equal distribution Concentration distribution

Tree Mean .Tree St.and Concentration to St'and Concentration to St.and
DBH (cm) Distance Uniform Center 25% (m) Uniform Center 50% (m) Uniform

(m) Index ’ Index ? Index

2,500 6 2 X2 0.0209 1.50 X 1.50 0.0156 1.0 X 1.0 0.0104
1,700 6 2 X3 0.0310 1.50 X 2.25 0.0232 1.0 X 1.5 0.0155
1,156 6 3 X3 0.0460 225 X 2.25 0.0345 1.5 X 1.5 0.0230
625 6 4 X4 0.0835 3.00 X 3.00 0.0626 2.0 X 2.0 0.0417

Table 3. Comparison of stand uniform index results in different plantation stages

Before Year after Thinning Thinning after
Thinning Thinning Simulation 4 Years
Mean stand uniform index 0.4461 0.8547 0.8344 0.8628
Standard deviation 0.0481 0.2799 0.0726 0.2909
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