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Extended Abstract

Background and Objective: Disturbances are among the most influential drivers of changes in
natural ecosystems, profoundly affecting forest species composition, structure, and functioning. To
better understand tree responses to such disturbances, researchers have employed a variety of tools.
Dendrochronology, by providing a long-term perspective, is a fundamental method for
reconstructing the history of disturbances. Tree rings offer valuable data on growth patterns, which
are essential for understanding forest dynamics. Dendrochronology is particularly reliable for
species such as Persian oak (Quercus brantii), where annual ring boundaries are clearly defined. By
identifying changes in growth—specifically sudden increases in radial growth—disturbance events
can be detected. This study analyzed annual growth ring variations in Persian oak trees in the Zagros
forests to reconstruct the disturbance history.

Material and Methods: The study was conducted in the Maleh-Panjab forest, approximately 25
km from Ilam city. Fifteen fallen trees were sampled using cross-sectional stem cuts with a
chainsaw. After sample preparation, high-resolution photographs were taken and imported into
CooRecorder software to measure annual ring widths in two directions. To synchronize and
standardize the samples and remove non-climatic trends, the dpIR package in R was used to develop
a chronology. Growth variations were then analyzed using the widely applied method of calculating
percentage growth change for each ring series, implemented through the TRADER package in R.
For detecting growth changes, the percentage increase in growth over the 10 years preceding a given
year was compared to the 10 years following it.

Results: Analysis of 30 growth series from the 15 sampled trees indicated an average series length
of 48.16 years. The resulting standardized chronology spanned 72 years (1951-2022), with key
statistical indicators including a mean sensitivity of 0.32 and a high signal-to-noise ratio (0.88),
reflecting a strong climatic signal and sufficient sampling. Using the TRADER package and radial
growth averaging, a total of 15 abrupt growth changes were identified, including six major changes
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(growth increase >50%) and nine intermediate changes (growth increase >25%). Notably, 60% of
these changes occurred between 1990 and 2010, a period characterized by repeated droughts and
increased wildfire frequency, indicating a concentrated disturbance interval in the forest.

Conclusion: The results demonstrate that climatic events (particularly recurrent droughts),
anthropogenic disturbances (fire), and biological factors (pest outbreaks) have been key drivers of
growth pattern changes in Persian oak trees. Given the intensification of these factors in recent
decades, it is expected that Zagros forests may experience long-term structural changes, including
decreased density and altered species composition. This study highlights the need for adaptive
management strategies, including: (1) continuous monitoring of disturbances using
dendrochronology, (2) development of restoration programs for affected forests, and (3) mitigation
of anthropogenic stressors that exacerbate forest vulnerability.
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Figure 4. Crossdating of series. Each series is shown and colored by correlation with the master

chronology. Blue segments correlate well to the master chronology. while potential dating problems
are indicated by the red segments green lines show segments that do not completely overlap the time
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Figure 5. Detrended the series
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Figure 6. Standardized chronology and residuals. Sample depth is shown on the y-axis.
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Figure 7. Releases analysis representing growth major release (green bars) and moderate release (red
bars). The sample depth is represented by a black dotted line
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