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Due to the significance of forests in both the natural and human environment,
this study aims to investigate the impact of meteorological drought on oak
forest dieback in Ilam province. Specifically, the study seeks to determine the
relationship between Zagros Forest drought and droughts in this particular
region. The analysis utilizes the Standard Precipitation Index (SPI) to identify
the frequency of droughts during different time periods. The results indicate
that the years 2007, 2008, 2011, 2015, and 2016 experienced the highest
occurrence of droughts. Additionally, remote sensing data from MODIS
images were employed to examine the trend in tree greenness (NDVI) from
2000 to 2016. The analysis reveals a significant correlation (R2 = 0.9999)
between the greenness trend and the drought index (SPI). Moreover, a land
survey of oak drying points and simulation using Landsat satellite images,
with a 15x15 pixel output from GIS software, indicate that approximately
17,894 hectares of forests in the region experienced drying and destruction
between 2000 and 2016. By combining the oak forest drying layer with the
output layers derived from drought zoning, visual indicators were created, and
statistical analysis was conducted for three 5-year time series. The results
demonstrate a correlation coefficient of 96.6% and an explanation coefficient
of R2 =0.985 for the 2002-2006 time series, a correlation coefficient of 95.4%
and an explanation coefficient of R2 = 0.980 for the 2007-2011 time series,
and a correlation coefficient of 98.8% and an explanation coefficient of R2 =
0.995 for the 2012-2016 time series. These findings illustrate the influence of
drought and its variations in terms of intensity and duration on oak forests in
the Zagros region of llam. Based on the study results, it is predicted that if the
drought persists with the same trend, approximately 1,118.4 hectares of oak
forests in llam province will dry up and be destroyed annually.
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Introduction

In recent years, one of the most important events that has occurred in Zagros is the dieback
of forest trees, which is becoming more critical every day. The dieback of oak trees in llam
province is one of the main problems in oak forests in this region, and there are many factors
that contribute to the dieback of oak forests. However, one of the most significant reasons
for the drying up of forests is the effects of successive droughts, reduced rainfall, and climate
change. Therefore, this research investigates the relationship between meteorological
droughts and the dieback of Zagros oak forests in llam province, while considering the
important role of drought and thermal stress in tree dieback, as well as the significant role of
forests in the region from both a natural and human perspective

Material and Methods

This research was done in the forests of Ilam province. In this research, a combination of
field and statistical data and methods and SPl and NDVI indexes have been used to
investigate the relationship between the drying of forests in the study area and the occurrence
of drought. The trend of vegetation changes can be shown using MODIS sensor images and
NDVI index in the region. In order to investigate the condition of oak withering, 93 dieback
points were taken in llam province using GPS device, and these points were defined as
teaching points for satellite images of Landsat 7 and 8 from 2000 to 2016 in terms of time
and place and the area map. The pixels of dried oak trees were prepared by processing
satellite images based on the determination of educational samples and visual interpretation,
and finally, the drought layers were extracted from the SPI index with the layers extracted
from the NDVI index for the selected time series as a pixel matching with the output of the
dieback layers obtained from the field harvest. and Landsat satellite were integrated and the
output pixels from the integration of layers were analyzed using SPSS software and the
significant level of dieback with meteorological drought and the extent of dieback in Ilam
province due to meteorological drought was identified and quantitatively with the drought
trend forecasted.

Results and Discussion

The results of SPI index for each station were drawn in tables and graphs for periods of 3, 6,
12, 24 and 48 months and annually. According to the SPI index used in this research, the
years 2001, 2002, 2006, 2007 and 2012 were dominated by drought conditions. The
relationship between the SPI time series and the NDVI time series showed the creeping trend
of droughts with more accuracy and precision. In 2002, there was no drying with an area of
542,252 hectares of oak forests, and in 2013, the area of dried forest stands was estimated at
12,847 hectares. The results showed that from 2013 to 2016 there has been an increase of
about 5047 dried pixels in the level of llam province, which is equivalent to 4543 hectares
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of destroyed forest. Statistically, the increasing trend of forest destruction was determined in
this research.

Conclusion

The results show that there is a significant relationship between meteorological drought and
oak wilting. The variable of meteorological drought is a function of the variable of
precipitation, so one of the results obtained in this research is the intensity and duration of
drought based on the SPI standard precipitation index for the time periods of 3 months, 6
months, 12 months, 24 months and 48 months for the cities of llam province. was determined
and the results showed that the years 2008, 2007, 2015, 2011 and 2016 had the highest
frequency of drought. The results showed that an area equal to 17894 hectares of forests in
the region has dried up and destroyed from 2000 to 2016. The results of statistical analysis
from 2002 to 2006 showed that the correlation coefficient between meteorological drought
and oak wilting is 96.6% with an explanation coefficient of R2=0.985, for the time series
from 2007 to 2011, the correlation coefficient between meteorological drought and oak
wilting is 95.4% with The explanatory coefficient R2 = 0.980 and for the time series from
2012 to 2016, the correlation coefficient between meteorological drought and oak drying
was 98.8% and the explanatory coefficient R2 = 0.995 was obtained. These results indicate
the effect of drought and its fluctuations in the time series in terms of intensity and duration.
It shows the dieback forests in the region. According to the results of this research, it is
predicted that if the drought continues in the same way, 1118.4 hectares of oak forests in
Ilam province will dry up and be destroyed every year.
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Model Summaryc

Model R R Square Adjusted R Square Std. Error of the Change Statistics
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R Square F Change
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b. Dependent Variable: x2
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