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Changes in extreme climatic phenomena, such as long periods of hot days or heavy
rains, have a much greater impact on human societies and the environment than
changes in climatic averages. This study aims to investigate and analyze the risks of
temperature threshold data and its relationship with changes in the vegetation index
in Iran's six watersheds. In this research, the monthly rainfall data of 80 synoptic
stations with at least 30 years of the statistical period from 1988 to 2017 were used,
and the value of the standardized precipitation index (SPI) was calculated in eight
months until the end of May. It was estimated in three-time intervals of ten years.
The findings show that there is a significant spatial correlation between the
vegetation cover index and the ground surface temperature values in Iran, which
indicates the increasing trend of the vegetation cover index. The reports of Iran's
Natural Resources and Watershed Management Organization indicate that in the last
30 years, we have increased the level of agriculture (rainfed and irrigated) in the
country, along with the reduction and destruction of natural areas. This increase has
neutralized the effect of the decreasing trend of pastures and forests in the spatial
average of the vegetation cover index. The achievement of the upcoming research is
worthy of consideration in the sense that it shows that the increase in the greenness
of the country is a false result and can diminish the trend of natural areas (forests and
pastures) in the analysis. Finally, if the land use change continues in the country, and
droughts intensify with the decrease in rainfall and the increase in temperature
extremes; The country will move towards increasing desert areas and land
destruction. To prevent the wastage of water in the country's watersheds, the effect
of drought should be reduced by implementing watershed measures and
comprehensive management of watersheds.
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EXTENDED ABSTRACT

Introduction: Global temperature has increased by about 0.74°C over the last century. Recent studies have
noticed the potential for an increase in heat waves, heavy precipitation, cold winters, summer storms, and drought
events due to climate change. On the other hand, climate change is believed to affect most aspects of weather and
climate, especially precipitation and extreme temperature events. The socio-economic effects of extreme events,
require to give more attention to such studies. Assessment of the temperature extremes changes has been done in
many regions of the world in the last century. The socio-economic effects of extreme events in arid and semi-arid
regions like Iran due to very vulnerable and fragile ecosystems are more and their sudden changes may be followed
by devastating events. Spatial and temporal variability of climate in Iran is one of its inherent characteristics and
devastative socio-economic effects of climatic disasters such as floods and droughts have been severe in recent
years. Studies such, as the spatial analysis of cold winds in the southwestern of Iran and on the effective
temperatures in the country, show the variability and instability of climate. The result of global warming over Iran
includes the increased frequency of extreme events, especially cold and heat waves, long-time severe droughts,
and torrential rain. Numerous recent studies have investigated Iran's average temperature and precipitation
variability. Moreover, has confirmed significant changes in heat waves and cold periods in Tehran. The purpose
of this study is to provide a more detailed analysis of the spatial and temporal distribution of the temperature
extremes over Iran. To draw an accurate picture of the climate variability, limit temperatures, and Drought index
are analyzed for 80 synoptic stations which have shown a good spatial distribution over Iran.

Methodology: The monthly rainfall data with at least 30 years of statistical period from 1988 to 2017 were used.
The studied data was obtained from the Meteorological Organization. Since the data of the synoptic stations are
transmitted at the international level, they have been statistically monitored preliminarily, and there was no need
to reconstruct and fix the statistical defects of the data. The length of the statistical period is a very important
factor in statistical studies, so the longer the length of the statistical period and the long-term statistics of a
parameter are available, the more accurate and valid the analysis will be. For this reason, in three time steps of ten
years, the years with the most temperature events (minimum, maximum, and average) in the area were determined.
Next, minimum temperatures (-4 to -2, -7 to -4, and -7), maximum temperatures (35 to 30, 40 to 35, and <40),
and average temperatures (less than zero, 35 to zero, and <35) were classified. After examining the rainfall regime
in the six watersheds of Iran, it was determined from the date of the beginning of the new year in the period of 8
months (including January, February, March, April, May, October, November, and December) and its importance
for evaluating the water year. Considering that it was not possible to obtain evaporation data from the surface of
the investigated stations, this is considered a limiting factor for the use of climate data, and for this reason, the
SPI was used. Therefore, the value of SPI in eight months until the end of May was extracted from the monthly
rainfall data in each year and in three steps of ten years, the years with very severe droughts in the watershed were
determined. In this research, the investigation of vegetation changes with NDVI index with a spatial resolution of
30 meters from Landsat satellite images in three 10-year periods (1988 to 2017) was used.
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Results and Discussion: The findings show that there is a significant spatial correlation between the vegetation
index and the temperature of the earth's surface in the country. Also, with the reduction of natural resource areas
in the last 30 years, an increasing trend in the vegetation cover index is observed. Therefore, to resolve this
contradiction, using the reports of the Natural Resources Organization, which shows the fact that in the last 30
years, the level of agricultural land (rainfed and irrigated) has increased in the country, along with the reduction
and destruction of pasture and forest land. The quantitative increase of agricultural lands has been to such an
extent that it has neutralized the effect of the decreasing trend of pastures and forests in the spatial average of
Normalized difference vegetation index (NDVI).

Conclusion: The approach of this research is that the increase in greenness in the country is a wrong result and it
can show the land surface of natural resources (forests and pastures) in the growing analysis. Also, the most
important limitation of the current research is the use of the climate parameter of Astana temperature and the lack
of access to reliable sources of land use change in the country. Therefore, to prevent water wastage in the country's
watersheds, it is suggested to implement watershed management, erosion control, and desertification plans.
Biodiversity and sustainable development of vegetation should also be protected. By knowing the increasing trend
of temperature fluctuations on the changes of vegetation indices over a long period, it is possible to make the
necessary predictions for the optimal management of natural resources and the control of land use, especially
during drought.
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Table 2- Extracted satellite index
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NDVI, Normalized Difference Vegetative Index; EVI, Enhanced Vegetative Index;
Vegetative Index; NDMI, Normalized Difference Moisture Index. G=2,C1=6,C2=75,L=1.
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Table 3- The number of minimum temperature events in the sub-watersheds of Iran
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Table 4- The number of average temperature events in the sub-watersheds of Iran
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Table 5- The number of maximum temperature events in the sub-watersheds of Iran
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Table 6- The number of drought index events in the sub-watersheds of Iran
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COMPARISON OF VEGETATION CHANGES DURING THREE STATISTICAL DECADES
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Figure 2- Changes of NDVI in main sub-watersheds in three 10-year periods
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Figure 3- The NDVI in main sub-watersheds in three 10-year periods
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