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Abstract

Spatial statistics is a powerful tool in ecological studies, and
geostatistics, as a branch based on the theory of regionalized variables,
employs variograms to quantitatively assess the spatial variability of
phenomena. Although numerous studies have done biodiversity and
the impacts of forest exploitation, information on the spatial
distribution of species diversity indices in forests remains limited.
This study aimed to examine the spatial structure of diversity indices
of woody species in two forest stands one exploited and one
undisturbed of the Shast-Kalateh Research Forest in Gorgan, using
geostatistical methods. The study was conducted in Series One of the
Shast-Kalateh Forest, involving a stand with 30 years of selective
logging history and an undisturbed stand. Sampling was performed
using a systematic random design with a 100 x 150 m grid, and in total
of 264 sample plots of 400 m?, equally distributed across the two
stands. Within each sample plot, were recorded species and the
number of individuals per species, and indices of diversity, including
heterogeneity (Shannon and Simpson), evenness (Simpson and Smith-
Wilson), and richness (Margalef and Menhinick), were calculated.
Then, Variograms of the indices were constructed and validated using
MBE and MSDR criteria. Results indicated that, in tow stands except
richness indices in the exploited stand, other indices exhibited
moderate spatial structure. Richness indices in the exploited stand
displayed pure nugget effects, that indicating a lack of spatial structure
and independence among the data. Furthermore, the variogram range
was larger in the undisturbed stand, reflecting greater spatial
continuity, more uniform distribution, and more gradual changes in
diversity indices compared to the exploited stand. These result showed
that the undisturbed stand has a more stable spatial structure and
stronger spatial autocorrelation, whereas forest exploitation weakens
the spatial organization of species diversity indices.

Key Words:
Tree species, Geostatistics, Variogram, Species richness index,
Managed stands, Hyrcanian forests.

(43)

¥85€€.'920¢2 [we/ye0zz 0T 110a

¢8T0-TZ8C :NSSI


https://emj.ardakan.ac.ir/
https://emj.ardakan.ac.ir/
https://emj.ardakan.ac.ir/
http://emj.ardakan.ac.ir/article_733584.html
https://iransrm.ir/
https://ardakan.ac.ir/
mailto:shohreh.r88@gmail.com
mailto:basiri52@yahoo.com
mailto:habashi.hashem@gmail.com
http://emj.ardakan.ac.ir/
https://doi.org/10.22034/emj.2026.733584
https://doi.org/10.22034/emj.2026.733584
https://dorl.net/dor/20.1001.1.28210182.1401.1.4.6.6
https://dorl.net/dor/20.1001.1.28210182.1401.1.4.6.6

