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Extended Abstract

Introduction: Drought, as an important climatic condition, has affected extensive areas of the world. Vegetation cover is also
affected by low precipitation, high temperatures, and evaporation in dry ecosystems. These impacts can be defined as ecological
drought on vegetation cover. Long-term droughts can have dangerous effects on vegetation cover. The SPEI index, which is
based on the difference between precipitation and potential evapotranspiration, has been used in various studies to examine the
spatiotemporal patterns of drought. Additionally, the use of satellite images with high spatial and temporal resolution is an
effective tool for studying vegetation cover changes and the impacts of drought.

Materials and methods: To investigate the impact of drought on vegetation cover in the southern Kerman regions, the Enhanced
Vegetation Index (EVI) from MODIS satellite imagery and the Standardized Precipitation Evapotranspiration Index (SPEI)
were used. In this research, EVI derived from the MOD13Q1 MODIS sensor product with a spatial resolution of 250 meters
and a temporal resolution of 16 days was used. First, the monthly average of this index was estimated for the study area from
the beginning of 2001 to the end of 2022 on the Google Earth Engine platform, and then the monthly average over the study
period was calculated. Based on the results of this section, the two months with the highest EVI values were selected. To
investigate the impact of meteorological drought on vegetation cover, the SPEI index with different time scales of 3, 6, 9, and
12 months for the months of March and April over 22 years (2001-2022) was calculated using MATLAB software. The
sensitivity of EVI to SPEI in March and April was calculated by the Pearson correlation coefficient in the Trend Analysis
Module (ETM) of TerrSet software. Then, the slope of the relationship between the 3, 6, 9, and 12-month SPEI and EVI based
on the Chatfield (2016) linear regression equations in the ETM model of TerrSet software was calculated to investigate the
impact of SPEI fluctuations at different time scales on vegetation cover.

Results and Discussion: According to the results, the months of April and March have the highest EVI values throughout the
year, indicating maximum growth and vitality of vegetation during these months. The months of January and December have
the lowest average EVI values. The months of April and March, which had the highest EVI values, were selected to investigate
the impact of drought on vegetation cover. According to the results obtained in March, the highest correlation of EVI was with
the 12-month SPEI, covering 40.4% of the study area. Furthermore, in this month, the lowest correlation of EVI was with the
9-month SPEI, covering around 15.55% of the study area. In April, the highest correlation of EVI was with the 12-month SPEI,
followed by the 6-month SPEI, covering 25.53% and 20.57% of the study area, respectively. In most areas of Qalat, Roudbar
Jonob, Jiroft, Faryab, Manoojan, Amberabad, and Arzueie, especially from the central regions of the study area towards the
south, the 12-month SPEI had the highest correlation with EVI. The lowest correlation of EVI was with the 9-month SPEI,
followed by the 3-month SPEI, covering 10.75% and 15.44% of the study area, respectively. In March, the positive high,
moderate, and low classes accounted for 29.02%, 19.41%, and 15.03% of the study area, respectively. These percentages for
April were 41.89%, 28.1%, and 14.69%. The lowest percentage of area in both months belonged to the very high negative and
high negative classes. In March, areas in the north, northeast, and parts of the west of the study area, including most areas of
Fahraj, Narmashir, Bam, and Rigan had very low and low sensitivity to drought, while areas in the central regions towards the
south, southwest, and southeast, including the south regions of Jiroft, west of Roudbar Jonob, and most areas of Kahnuj, showed
the highest sensitivity of EVI to SPEI. In April, EVI in major parts of the western, northwestern, central, east, southeast, south,
and southwest regions of the study area showed very high and high sensitivity to drought compared to SPEI. The lowest
sensitivity of EVI to drought in this month was related to the northeastern parts.

Conclusion: Based on the results of the correlation analysis of EVI with SPEI at different time scales, in both months of March
and April, the highest correlation of EVI with SPEI has been with SPEI 12, 6, 3, and 9 months respectively. Therefore, the
greatest impact of drought on vegetation cover in southern Kerman is related to SPEI 12 months, with the least impact related
to SPEI 9 months. These results are due to different environmental conditions in the study area, which have led to different
results in each region. The results of the sensitivity of EVI to SPEI show that the highest sensitivity is allocated primarily to
high positive, medium positive, and low positive classes, mainly related to central, western, southwestern, south to southeast
and eastern parts of the study area. Additionally, the results of sensitivity of EVI to SPEI show that the lowest sensitivity of
vegetation cover to drought is related to the northeastern regions, some parts of the southeastern and northern areas of the study
area. These regions mainly include barren lands or pastures with poor vegetation cover. Therefore, due to the lack and scarcity
of vegetation cover, the sensitivity of EVI to SPEI is at its lowest level. According to the results of this research, environmental
conditions such as climatic characteristics, topography, type of vegetation cover, human management, and so on have a
significant influence on determining the relationship between vegetation cover index and meteorological drought index. It is
suggested that future research, considering these factors, prioritize predicting this phenomenon and modeling changes in
vegetation cover under the influence of drought.
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Figure 3- Long-term monthly average of EVI index in the time series of 2001-2022
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