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visible and infrared images from April 1st to the end of July (weeks 13-26 AD)
between 2013 and 2021 were analyzed to assess vegetation status and varying
drought levels. Weekly averages of vegetation indices were used to detect changes
and fluctuations. The monthly average Standard Precipitation Index (SPI) for East
Azerbaijan Province was calculated from monthly precipitation data collected at six
synoptic meteorological stations: Ahar, Kalibar, Maragheh, Mianeh, Sarab, and
Tabriz. Correlations between average NDVI, VCI, TCI, VHI, and SPI were estimated
to determine the relationship between precipitation and vegetation indices.
The correlation between the Standardized Precipitation Index (SPI) and NDVI, VCI,
Keywords: TCI, and VHI was 0.0037, 0.0048, 0.174, and 0.150, respectively. TCI exhibited the
Standard Precipitation strongest correlation with SPI, making it a suitable method for combining remote
Index, drought, remote i d meteorological data to assess vegetation conditions in East Azerbaijan
sensing, East Azerbaijan..... SCNSIE and me )08 . & . J
province. The most intense vegetation droughts occurred in the western and central
regions in 2013 and 2015, and province-wide in 2021. SPI calculations indicated
below-normal precipitation during July, August, and September. Overall, the VHI
was determined to be the most effective satellite-based index for monitoring
vegetation drought in the study area.
remote sensing effectively monitors vegetation due to its multi-temporal accessibility
and low cost, enabling continuous tracking and comparison of green cover. Annual
vegetation experienced varying drought levels, with the most severe drought in 2021,
particularly in the province's central, southern, and northeastern regions. Droughts
were less severe in 2013, 2015, and 2018, while 2016, 2019, and 2020 saw more
favorable vegetation conditions. The extent of drought change varied across different
regions.
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1. Introduction

Climate is one of the most important factors affecting vegetation conditions. The spatial distribution of
vegetation is closely related to weather conditions. Since drought is a natural and frequent occurrence in the
climate and occurs in almost all climatic zones. Drought affects vegetation every year in most regions of the
world. Vegetation responds to fluctuations in the amount of precipitation received. In this paper, an attempt has
been made to investigate the drought status of vegetation in East Azerbaijan province using infrared images from
the S-NPP JPSS sensor. The Visible Infrared Imaging Radiometer Suite (VIIRS) is one of the key instruments
on the US National Aeronautics and Space Administration's (NASA) polar-orbiting spacecraft (Suomi NPP),
which was successfully launched on October 28, 2011, enabling a new generation of medium-resolution imaging
capabilities after AVHRR on NOAA and MODIS on Terra and Aqua satellites. VIIRS operational environmental
monitoring and numerical weather prediction with 22 radiometric imaging bands covering wavelengths from
0.41to 12.5 pm.

2. Materials and Methods

In this study, visible infrared images of the 2013-2021 study period from April 1 to the end of July (weeks 13
to 26 AD), which are weekly averages, are used to investigate the state of vegetation and investigate different
degrees of drought. Vegetation is examined in the selected weekly average time period, which can detect changes
and fluctuations in various vegetation indices. If the vegetation is very green and strong, the satellite-derived
numerical conditions are set to very healthy (100) indices (humidity, thermal, and combined). If the vegetation
is much less green, severe, or even wilted, the vegetation condition is classified as very unhealthy or very stressed
zero. Between these two extreme conditions (very healthy and severe stresses), vegetation health is continuously
estimated. The monthly average of the Standard Precipitation Index (SPI) in East Azerbaijan Province has been
calculated using monthly precipitation data from 6 synoptic meteorological stations: Ahar, Kalibar, Maragheh,
Mianeh, Sarab, and Tabriz. The average of each of the NDVI, VCI, TCI, and VHI indices and the Standard
Precipitation Index (SPI) have been calculated and their correlation has also been estimated to determine the
relationship between precipitation and vegetation indices.
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3. Results

The correlation between the Standard Precipitation Index and the NDVI, VCI, TCI, and VHI indices is
0.0037, 0.0048, 0.174, and 0.150, respectively. The TCI index has a higher correlation with the SPI index
and is suitable as a combined method of remote sensing and meteorological station information to
investigate vegetation conditions in this province. It was found that the TCI index has the highest
coordination and consistency with the SPI in the study area. In 2013 and 2015, the most severe vegetation
drought occurred in the western and central regions of East Azerbaijan Province. In 2021, the most severe
vegetation drought occurred in the study area. The SPI index was calculated for each month of the year.
The SPI index calculations showed that the months of July, August and September in East Azerbaijan
Province were negative, indicating less than normal precipitation. The results show that the best index based
on satellite images for monitoring vegetation drought in the study area is the VHI index.

4. Discussion and Conclusion

The use of remote sensing methods has a good ability to study vegetation and the possibility of multi-temporal
access and at a relatively low cost, allows for continuous monitoring of the green cover of the land surface and
allows for their real comparison. Annual vegetation is faced with varying degrees of drought, and the most severe
vegetation drought occurred in 2021 in most regions of the province, especially in the central, southern and
northeastern parts of the province. In the years 2013, 2015, and 2018, vegetation drought occurred with less
severity, and in 2016, 2018, 2019, and 2020, vegetation was in more favorable conditions. The degree of change
in the degree of drought varies in different regions.
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