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Avrticle history: Vegetation is one of the most important components of the ecological life of the environment due to
Received: 13 April 2022; its great impact on various ecosystems and also due to its direct impact on human livelihood and
Accepted: 09 August life, is gfundamenta_l and important factor. 'I_'herefore,_ the purpose of this resegrch is to investig.ate
2023 vegetation changes in the central Zagros using satellite numerical data. In this regard, vegetation
data of MODIS sensor with a spatial resolution of 250 m in the period 2001 to 2018 were obtained.
These data were analyzed using Python coding language in relation to topographic measurements of
2023 height, the amount and slope direction by moving window raster processing method and cell-to-cell

analysis method. The results showed that the maximum vegetation density in the central Zagros is

observed in April to June and its minimum in January. The heights of the central Zagros show the

highest rate of vegetation index in spring and the lowest rate in the winter. The maximum value of
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vegetation index occurs at an altitude of 1500 m. Vegetation index in the central Zagros has an
upward trend up to a slope of 95% and then decreases slowly. The minimum vegetation index rate
is observed in the southern direction from 150° - 200° of North azimuth and its maximum in the
North direction is from 300° - 360° of North azimuth. The maximum vegetation altitude (M.V.A)
descends to lower altitudes in cold months and ascends to higher altitudes in the warm months of
the year. In general, the trend of changes in vegetation index shows an increase in vegetation index
in this mountainous unit.
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1. Introduction geographical area, repeatability, easy access to
data, high accuracy of the resulting data, and saving
time for vegetation analysis and its changes are
clearly superior to other methods (Huete, 2002).
Several researchers such as Yorks et al. (1992),
Lyon et al. (1998), Zhang et al. (2003), Vaogen et

al., 2006, Darwish and Faour, 2008, Verbesselt et

Vegetation is an important indicator for
investigating various phenomena such as drought,
water consumption balance, destruction of natural
areas, the growth process of plant species, etc. It is
usually difficult and limited to investigate and
monitor the state of vegetation in a regular and
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integrated manner at different temporal and spatial
scales through field or field operations. Hence, the
remote sensing technology, due to features such as
the possibility of a wide and integrated view of a

*Corresponding Author.

al., 2010, Vanderpost et al., 2011, Rawat, 2013 ,
Bao et al. (2014), Ardo et al. (2017), Fang et al.
(2018), have wused satellite data to analyze
vegetation. The purpose of this research is to
analyze the vegetation variations in central Zagros
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in order to identify the temporal and spatial patterns
of vegetation changes in central Zagros and to
analyze the changes in vegetation at different
altitude levels in this area.

2. Methodology

Vegetation data of the Terra MODIS sensor with a
spatial resolution of 250 m in the period 2001 to
2018 were obtained. The data was converted and
processed from HDF format to TIF format and then
to ASCII format. In this research, digital elevation
and surface digital models were used for
topographical analysis and to investigate the
relationship between changes and distribution of
vegetation index and topographical components.
These data were analyzed using the Python coding
language in relation to topographic measurements
of height, the amount and slope direction by the
moving window raster processing method and cell-
to-cell analysis method.

3. Results

The finding showed that the maximum vegetation
density in the central Zagros is observed from April
to June. The minimum vegetation index is
observed in the heights in January. The heights of
the central Zagros show the highest rate of
vegetation index in spring and the lowest rate in the
winter. The maximum value of vegetation index
occurs at an altitude of 1500 m. Up to the height of
1500 m, there is an increasing trend between the
elevation and the vegetation index, and after that,
the trend is decreasing. The vegetation index in the
central Zagros has an increasing trend up to a slope
of 95% and then decreases slowly. The minimum
vegetation index rate is observed in the southern
direction from 150° - 200° of North azimuth and its
maximum in the North direction is from 300° -
360° of North azimuth. The maximum vegetation
altitude (M.V.A) descends to lower altitudes in
cold months and ascends to higher altitudes in the
warm months of the year.

4. Discussion

The pattern of temporal and spatial changes of
vegetation in central Zagros showed that in cold
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months, the vegetation index decreases sharply,
especially in high areas, and increases sharply in
warm months. This issue is consistent with the
research of Halabian (2017), who believes that the
increasing trend of temperature in hot months in
Iran has a large area. The maximum value of
vegetation index occurs at an altitude of 1500 m
and after this altitude it decreases slowly.
Unfavorable temperature conditions and winter
frosts and a high percentage of snow-cover in these
altitude classes are the reasons for this decrease.
The 95% slope in the central Zagros heights is an
important threshold in the spatial changes of
vegetation. Up to this threshold, the slope causes an
increase in vegetation. At slopes greater than 95%,
stony, rocky and stony lands cause a decrease in
vegetation. In Central Zagros, vegetation changes
depend on altitude. This means that up to 1500 m,
the vegetation increases with the increase in height,
and after that it is considered a limiting factor due
to the presence of steep, rocky and stony lands. The
trend of changes in vegetation in central Zagros
shows an increasing trend, which, according to the
relationship between temperature and changes in
vegetation index and also considering the global
warming trend, increasing temperature is the factor
for the relative increase in vegetation index in
central Zagros. On the other hand, the increase in
temperature increases the level of M.V.A in the
heights and provides more areas for plant growth.

5. Conclusion

The changes of plant-covered surfaces in central
Zagros depend on the temperature conditions
throughout the year and temperature and
precipitation changes in this area. In general,
according to the coordination between the changes
in air temperature and the changes in the vegetation
index, it can be concluded that the general trend of
increasing the vegetation index is due to the
increase in temperature in these altitudes, which is
consistent with global warming reports.
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