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Article Info ABSTRACT
Article type: Background and Objectives: The structure of forest ecosystems evolves
Full Length Research Paper  over time in both temporal and spatial dimensions, shaping their
development trajectory. This progression occurs gradually over the long
. . term within these units. Evaluating these transformations typically involves
Article history: : - . "
Received: 05.13.2024 metrics such as density, canopy cover, and species gompos'ltlon.. These
Revised: 06.30.2024 structural attributes effectively reflect the ecological diversity and
Accepted: 07.12.2024 resilience of forest ecosystems. This study aimed to analyze variations in
structural attributes like density and canopy cover along with tree species
diversity across different strata. Additionally, we investigate the interplay

Keywords: between these variables and diversity indices during two distinct inventory
Canopy, periods within fixed locations, emphasizing natural environments where
B?”s't}’t! external influences play a minimal role in stand development.

IVersity,

Permanent sample plot,

Structure of ecosystem Materials and Methods: A permanent sample plot spanning 16 ha is

situated within the elevation range of 770-920 m, encompassing the
Northwest and West directions across 32 compartments in the first district
of Shast Kalateh forest. An exhaustive inventory was conducted utilizing a
100% sampling method employing 1-ha sample plots. Variations in
quantitative attributes such as density, canopy cover, and biodiversity
indices from 2003 to 2023 were meticulously assessed using standardized
methodologies. These measurements were compared across various strata
using ANOVA to discern and analyze the changes over the two-decade
period.

Results: In the examined plot, tree density decreased from 306.31 to
275.44 trees per ha between 2003 and 2023, with only the Beech species
showing an increase in density over this period. In 2003, the majority of
tree individuals were found in the understory, but by 2023, this shifted to
the middle story. The average crown coverage percentage decreased from
86% to 70%, with the highest canopy coverage observed in the middle and
upper stories. Shannon's heterogeneity index values in 2003 across the
three stories were 1.32, 1.29, and 0.72, compared to 0.49, 0.53, and 0.58 in
2023, respectively. Shannon-Wiener diversity index proved to be a more
comprehensive measure of species diversity in the plot compared to other
diversity indices, offering valuable insights into the changing species
composition and structure of the forest ecosystem over the two time points.
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Conclusion: The studied plot represents a mixed beech stand where Beech,
a shade-tolerant species, predominates. Enhancing tree species diversity
across various strata can promote forest ecosystem stability. This research
highlights that while species diversity indices offer valuable insights, they
are just one facet of interpreting and evaluating forest ecosystems; attention
should also be directed towards other critical characteristics. Regular
monitoring of these indices is essential for tracking the evolving trends
within forest ecosystems accurately. The findings underscore the
importance of utilizing these indices as a foundation for evaluating and
comparing similar forest ecosystems, providing a basis for comprehensive
assessments and informed management decisions.
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Table 1. Measurement component of biodiversity indices (27).
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Figure 1. Number per hectare by species in two inventories.
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Table 2. Comparison (meantstandard error) diversity indices & structure between stories in two inventories.
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Table 4. Changes comparison of diversity indices & structure in two inventories.
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