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Importance 

comparison of horizontal and vertical forest structure attributes in the managed 
stands (utilized) and natural stands (unmanaged) and bias rate of these attributes 
from natural stands is necessary. Using of low cost and rapid approaches with 
acceptable precision for most of experts and forest managers can be as an 
alternative way for field measurements. Using and adoption of applying Lidar data 
is necessary for the researches and application of management and monitoring the 
forest activities.   

Introduction (Hypothesis and aims) 

Forest management plans are certificated approaches for applying forest 
managing and silviculture treatments programs to optimal forest management and 
keeping the forest stand natural composite and structure. In order to investigate on 
stand differences made by management plan, comparing of these stands with 
unmanaged stands is necessary. In this study, different of canopy cover density and 
crown height variances between managed and unmanaged forest stands were 
investigated in Dr. Bahramnia forest management plan in whole two districts as 
well as in two dominant forest types using Lidar data. 

Highlights 

Results showed that there are no significant differences in 95 percent confidence 
level between canopy cover mean in two districts and in two forest types. Result of 
statistically analysis on height characteristics showed that there are a decreasing the 
forest height and its variance in the managed forest in compared to unmanaged 
stands. In addition, there is a significant difference between maximum, range, and 
mean heights of two stands in 99 percent confidence level. However, there is no 
significant difference between standard deviation and canopy height variance of 
district I (managed stands) and district II. These results show that accomplished 
management treatments and cuttings could lead to reducing of height variances and 
canopy cover densities in the district I as the managed forest stands.   
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Other Information (including tables and figures) 

 
- Statistics measures of canopy cover metric extracted from Lidar data in different districts 
 

Standard 
Deviation (%) 

Range 
(%) 

Maximum 
(%) 

Minimum 
(%) 

Mean 
(%) Samples District Attribute 

3.389 47.189 100 52.811 98.992 219 I 
0.444 2.117 100 97.883 99.491 87 II 

Canopy cover (%) 

 
-Results of significant different of percent canopy cover (extracted by Lidar data) between district I and II 
using independent T-test 
 

Freedom degree  Significant level T statistics  Attribute 
304 0.173 ns  -1.67  canopy cover 

ns insignificant in 95 percent confidence level 

 
- Results of significant different of canopy cover height (CHM) extracted by Lidar data between district I 
and II using independent T-test  
 

T statistics Freedom degree Significant level Attribute 
-1.555 304 0.121ns Minimum height of canopy cover 
-6.53 304 0.00000** Maximum height of canopy cover 
-3.576 304 0.00000** Range height of canopy cover 
-5.652 304 0.00000** Mean height of canopy cover 
-1.769 304 0.078ns Standard deviation of height of canopy cover 

-1.866 304 0.063ns Variance of height of canopy cover 
 ** significant in 99 percent confidence level, ns insignificant in 95 percent confidence level  


