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Article type: Drought is a natural hazard that annually causes significant economic, social,
Research Article environmental, and life-threatening damage in vast areas of the Earth. The
damages caused by this phenomenon are intangible but very extensive and
Article history: costly. In many circomstancs, modern remote sensing techniques can be a
Received useful tool in monitoring drought due to high temporal accuracy, wide spectral
2023/01/15 coverage, ease of access, no need for atmospheric correction and ground
Received in revised referencing. In recent years, the province of Hamedan has faced many
problems due to frequent droughts. Therefore, the present study focused on
2023/12122 investigating and monitoring drought in Hamedan province using the
Accepted Temperature Condition index and its impact on the vegetation cover of the
2024/01/28 province using Advanced Very High Resolution Radiometer (AVHRR) and
Published National Oceanic and Atmospheric Administration (NOAA) remote sensing
2024/01/28 data. First, the relevant data was extracted from the Nova star database, and
Published online finally, the spatiotemporal behavior of the vegetation cover drought index was
2025/09/22 examined on 1528 pixels in Hamedan province. The spatial resolution of the
data used in this study is 4 kilometers. First, the relevant data were extracted
from the Navstar database and ultimately, the spatiotemporal behavior of the
drought index and vegetation cover was examined. The results indicate that
drought has significantly increased the vegetation cover of Hamedan province
Keywords: based on remote sensing data. Kendall's coefficients indicate the presence of
Drought, decreasing trends in vegetation cover at a 95 Percent confidence level. Only
Zoning, in May, June, and December has there been a slight decrease in vegetation
Vegetation Changes, o ) ) ] )
TCI Model, cover within the extent of drought in the province. The spatial behavior
Hamadan. analysis of the drought index on vegetation cover showed that February,
March, as well as April have experienced more severe droughts within
Hamedan province.
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| Extended Abstract |

Introduction

Drought represents one of the most significant natural disasters, impacting millions of
individuals across extensive regions of the globe each year. Meteorological forecasts and
global warming scenarios suggest that the frequency and intensity of droughts are anticipated
to increase in the forthcoming years (Beaudin, 2006). Additionally, drought conditions
contribute to the exacerbation of water scarcity, a pressing concern resulting from rapid
urbanization and population growth, thereby affecting individuals, economies, and
ecosystems. Over fifty percent of the Earth's surface is subject to drought conditions
annually, rendering it a recurrent phenomenon in numerous regions worldwide. The social,
physical, and economic repercussions of drought are particularly pronounced in developing
nations. Consequences such as water shortages, ecological degradation, food insecurity, and
related issues can culminate in famine, human suffering, and even mortality (Kogan, 1997;
Feng, 2014; Salakpi, 2021).

Material and Methods

This study examines drought monitoring in Hamadan Province through the application of
the Temperature Condition Index (TCI) and its effects on vegetation cover, utilizing AVHRR
and NOAA remote sensing data. Initially, pertinent data were extracted from the NOAA
STAR database. Subsequently, the spatiotemporal dynamics of the vegetation drought index
were analyzed across 1,528 grid cells within Hamadan Province. The spatial resolution of
the data employed in this research was 4 kilometers.

Canopy temperature is influenced by variations in water availability, particularly under
conditions of water stress or drought. As ambient air temperature increases, the closure of
stomata can mitigate water loss through transpiration. This physiological response results in
a decrease in latent heat flux and an increase in sensible heat flux, ultimately contributing to
a rise in canopy temperature. Low Temperature Condition Index (TCI) values are indicative
of heightened plant stress attributable to drought conditions. Notably, this index is applicable
year-round, as it is derived exclusively from surface temperature data (Jan, 2014), and is
represented by the following equation:

i BTmax — BTj
Equation 1 TCl = J' « 100
BTmax — BTmin

Where BT represents the brightness temperature, i denotes the year, BTmax indicates the
maximum surface temperature, and BTmin signifies the minimum surface temperature for
each year. As TCI values approach zero, the corresponding BT value for that year is elevated.
Conversely, as TCI values approach 100, the BT value for that year is diminished.

Results and Discussion

The results indicate that the province experienced either no drought or only mild to moderate
drought conditions during the initial 16 years of the study period (1992-2007), suggesting a
limited influence of climate change during this timeframe. However, in recent years, severe
drought, attributed to the impacts of global warming, has affected the entire province.
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Specifically, the frequency of drought has increased, culminating in widespread severe
drought conditions in recent years. These findings are consistent with the research conducted
by Zare-Abianeh et al. (2011), Majidi (2015), and Sabzi-Parvar et al. (2015). The months of
January, February, March, April, October, November, and December were associated with
mild drought conditions, with coefficients of 34.1, 30.6, 25.3, 39.4, 33.9, 33.9, 36.8, and
30.4, respectively. Spatial analysis of the vegetation drought index revealed that February,
March, and April experienced more severe drought conditions throughout the province. The
trend in vegetation drought changes indicates an increasing pattern across the province,
which can be attributed to global warming, decreased precipitation, and rising temperatures
in recent years.

Conclusion

The results indicate that drought has significantly increased the vegetation cover of Hamedan
province based on remote sensing data. Kendall's coefficients indicate the presence of
decreasing trends in vegetation cover at a 95 Percent confidence level. Only in May, June,
and December has there been a slight decrease in vegetation cover within the extent of
drought in the province. The spatial behavior analysis of the drought index on vegetation
cover showed that February, March, as well as April have experienced more severe droughts
within Hamedan province.
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