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ARTICLEINFO | Abstract

Global warming and climate change are among the most important and critical
PP: 312-328 environmental issues of the world in this century. Today, global climate change
is one of the biggest threats to biodiversity, which is very vital for the economy
of human societies and social development. Therefore, understanding how
climate change affects biodiversity and wildlife around the world is a necessary
and vital issue. The onset of drought is usually accompanied by a decrease in
rainfall, which is known as meteorological drought. With the lack of rainfall and
its inappropriate distribution, soil moisture is reduced and the growth of pasture
Elu." El plants and other plants is affected. In recent years, the use of satellite images to

monitor vegetation changes and drought monitoring has increased. Although
climate change has left a huge and deep impact on different ecosystems and
=] %4 societies, but it seems that the greatest impact has occurred on the largest

ecosystem on the planet, i.e., pastures. Therefore, the current research has used
satellite images and meteorological data to investigate the effects of climate
change on the vegetation of grasslands in Golestan National Park, using the
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Extended Abstract

Introduction

Global warming and climate change are among
the most important and critical environmental
issues of the world in this century. Today, global
climate change is considered as one of the biggest
threats to biodiversity, which imposes double and
double pressure on the extinction of biodiversity.
Estimates show that in the next 50 years, climate
change will cause the extinction of more than one
million species of wildlife. The increase in the
surface temperature of water and land and climate
change directly and indirectly affect wildlife and
their habitats and are effective in their destruction
and extinction. Currently, a major factor
threatening wildlife is global climate change, so
understanding how climate change affects
biodiversity and wildlife around the world is a
necessary and vital issue.Usually, the
transformation and change in climate is a natural
phenomenon that occurs on a time scale of
several thousand years, the climate changes that
happened recently were much more intense
compared to the climate changes two million
years ago, and the earth in During the last two
decades, it has reached the peak of its heat in the
last two thousand years. Among the most
important effects of climate change is its impact
on ecosystems and biodiversity. In general, the
biological resources of the planet are very vital for
the economy of human societies and social
development is called with the lack of rainfall and
its improper distribution, soil moisture is reduced
and the growth of pasture plants and other plants
is affected. Golestan National Park is located in
Golestan province with an area of 87,402 hectares
and its circumference is 147 km. According to the
latest studies conducted in Golestan National
Park, 69 mammal species have been identified,
the most important of which are leopard, wolf,
palas cat, sheng, forest otter, fox, brown bear, ram
and sheep, all and he mentioned goat, deer, maral,
shoka, tshi and rabbit. In recent years, due to the
occurrence of drought and decrease in rainfall,
Golestan National Park’s pastures have suffered
from fodder poverty and the feeding of wildlife in
this park has faced problems. Drought and the
subsequent lack of fodder, in addition to
dispersing wildlife, especially deer, from safe
areas and making them vulnerable, also affects
the quantity and quality of their reproduction.
And this has caused Golestan National Park
rangers to distribute fodder when necessary in

order to deal with the effects of drought and
prevent deer from leaving the park. In recent
years, the use of satellite images to monitor
vegetation cover changes and drought monitoring
has increased. Therefore, the present research has
used satellite images and meteorological data to
investigate the effects of climate change on the
vegetation of grasslands in Golestan National
Park. In this research, the Normalized Difference
Vegetation Index (NDVI) And the standardized
precipitation index (SPI) is investigated in
evaluating the impact of climate changes on the
state of wildlife fodder using satellite and
meteorological data in Golestan National Park
pastures.

Methodology

In order to investigate and monitor the effects of
climate change on the vegetation of grasslands in
Golestan National Park, 16-day NDVI images of
the MODIS sensor were used in a 10-year time
frame with a spatial resolution of 250 meters.
Necessary pre-processing was done on satellite
images including geometric, atmospheric and
radiometric  correction.  Atmospheric  and
radiometric correction was done by flash method
(FLAASH) on the environmental metadata file
(ENWV1), then supervised classification method and
maximum similarity algorithm were used for
vegetation classification. Here, the user specifies
samples for each overlay in the digital image.
These samples are called Training site. In this
method, the amount of variance and correlation of
the spectral values of different bands is calculated
for the sample areas, and this property is used to
connect an unclassified pixel to one of Spectral
groups or samples are also used. In this study, the
estimation of annual dry periods was obtained
using the Standard Rainfall Index (SPI).

Results and Conclusion

In this research, the process of changes in
vegetation and wildlife fodder caused by climate
change in Golestan National Park was
investigated. The time period (series) of remote
sensing data due to its unique features such as
successive observation of ground surfaces and
quick access to information on wide areas with
low cost and time, accurate information
collection and They provide complete
information in time and space and are considered
as an important tool in investigating and
identifying the phenological variability of plants.
For this purpose, the Normalized Difference
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Vegetation Index (NDVI) was extracted using
Landsat, TM, ETM+ and OL.I satellite images for
the years 2011 to 2020 (10 years) and Using the
Standardized Precipitation Index (SPI) the
drought trend was investigated. The total changes
of NDVI index are classified into 4 classes: no
vegetation, weak vegetation, medium vegetation
and dense vegetation. Also, the kappa coefficient
and overall accuracy for the NDVI vegetation
index were investigated, and the results showed
that the kappa coefficient and overall accuracy for
the TM gauge is higher than the OLI and ETM+
gauges. The SPI index also showed mild drought
in 2011, 2012, 2018, 2019, 2020, moderate
drought in 2013, 2014 and 2017, and severe
drought in 2015 and 2016. is Also, the results of
the regression model show that the Pearson
correlation coefficient between SP1 and NDV1 is
equal to 0.04 and the significance level is 0.001,
so there is a direct correlation between these two
variables. According to the linear regression
model, the regression results show that the
constant value of the model is equal to 0.108 and
the value of the unstandardized coefficient of
determination is 0.041 and the T value is equal to
52.97 and the significance level is equal to 0.001
is Therefore, it is inferred that for one unit change
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