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ARTICLE INFO ABSTRACT

Drought is the most damaging natural phenomenon that occurs in all climates of the
world, even in humid regions. Agricultural drought not only damages crops and causes
changes in vegetation cover, but also causes social and economic damage. The aim of
this study is to monitor agricultural drought and analyze the spatial-temporal distribution
of drought severity in the Aras River Basin for the vegetation growth months (April to
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July) in the statistical period 2012 to 2021. To assess drought conditions, the Standard
Precipitation Index (SPI) obtained from precipitation data from 7 synoptic stations was
used as the dependent variable, and the Normalized Difference Vegetation Index
(NDVI), Vegetation Condition Index (VCI), Temperature Conditions Index (TCI), and
Vegetation Health Index (VHI) were used as independent variables. The results of the
correlation between meteorological indices and satellite indices showed that the SPI
index has the highest correlation with the VCI index. This index also had high accuracy
compared to other indices based on validation criteria, indicating its ability to monitor
agricultural drought. Examination of classified drought severity maps based on SPI,
VCI, VHI, and NDVI indices showed that April and May were the wettest months and
July was the driest month. According to the TCI index, April was the driest month and
July was the wettest month during the statistical period, and in all indices, 2021 was
accompanied by severe drought. In terms of location, stations located in the western half
of the Aras River Basin had more severe drought and rainfall deficiency than stations in
its eastern half.
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1.Introduction

Drought is one of the most damaging natural disasters that can occur in any climate and affects
agriculture, the environment, and the economic aspects of society [1, 3 and 4]. If the drought occurs at
the same time as the period of vegetation growth, it causes the environmental balance to be disturbed,
after which biological variables such as soil moisture, surface temperature, and even evaporation and
transpiration are affected [2]. In order to understand the temporal and spatial changes of drought and
deal with its destructive effects, it is necessary to conduct related research. In fact, drought monitoring
is very important as a water management method, which is monitored by various indicators. Satellite
images can be used as a suitable choice for drought monitoring in an area [5].
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2. Materials and methods

In this research, in order to monitor the drought areas of the stations located in the Aras river basin, the
Precipitation data during the statistical period (2012-2021) for the months of Apr to Jul were used at
the same time as the vegetation growth period, and using the DIP software, the values Standardized
Precipitation Index (SPI) was calculated to separate dry and wet years. In the following, the indices
used were classified into four groups: Normalized Differential Vegetation Index (NDVI), Vegetation
Condition Index (VCI), Temperature Condition Index (TCI) and Vegetation Health Index (VHI) and
were compared with the SPI index to find out the differences The indicators should be determined
during these four months. To validate and compare the results obtained from satellite indices with
meteorological index, three evaluation criteria of correlation coefficient (R), Mean Square Error
(MSE) and Root Mean Square Error (RMSE) were used.

3. Discussion and Results

The results of examining the correlation coefficients between satellite indices and the climate drought
index showed that SPI had the highest correlation with VVCI for all stations. The changes in the NDVI
index showed the highest density of vegetation in April and the density of vegetation decreased in
June and July. On the other hand, during these two months, severe droughts increased according to the
SPI, VCI and VHI indices, and April was the wettest month. The results provided by the TCI index
show that April has a higher temperature than other months, indicating the occurrence of mild to
severe droughts at the stations.

Drought zoning related to the months of the growing season using SPI, VCI, TCI and VHI indices
separately for the studied years (2012-2021) indicates the occurrence of drought in most of the studied
areas in 2021, while the occurrence of mild to very severe droughts was the same as in 2012 year. and
in the VHI index, 2018 was the wettest year.

4. Conclusion

The results of this research show that the western region is more exposed to the lack of Precipitation
and severe drought than the eastern region, and the amount of Precipitation in these areas is less than
normal, which can have a negative impact on the provision of water resources and economic and
social management. The stress of dryness, high temperature and low humidity will follow. Also, the
results of this research show the importance of using satellite images with optimal temporal and spatial
power in locating and even timing drought monitoring.
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