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Recent droughts and climate changes have had profound effects on the natural 

resources and agriculture of Shiraz County in Fars Province. Drought is 

recognized as one of the main challenges to sustainable development in the rural 

areas of Shiraz County. The deep impacts of this phenomenon on agriculture, 

livelihoods, migration, the environment, and public health highlight the need for 

precise, data-driven scientific studies. Utilizing remote sensing indices such as 

NDVI and satellite data enables monitoring of vegetation changes and assessing 

the intensity of droughts in rural areas. This study aims to evaluate these effects 

using the Normalized Difference Vegetation Index (NDVI) and remote sensing 

data over the period 2016 to 2023. Data obtained from satellite imagery and 

NDVI analysis indicate a significant reduction in vegetation cover and an increase 

in drought severity in this region. These changes have led to the depletion of 

water resources, the degradation of vegetation, and the disruption of local 

ecosystem balance. Reduced agricultural production, soil erosion, and declining 

productivity of arable lands are among the major consequences of this critical 

situation. These conditions have also caused increased migration from rural areas 

to urban centers, adding pressure to urban infrastructure. From around 2021 

onwards, there has been a general decline in NDVI values, suggesting a trend of 

increasing drought and decreasing rainfall in the region. This gradual decline is 

especially evident in 2023, highlighting the strain on vegetation in Shiraz County. 

A comparison of NDVI maps from 2016 and 2023 shows a downward trend in 

vegetation quality during this period. This decline, particularly in rural areas, 

poses a serious threat to the livelihoods of rural residents and the environmental 

sustainability of the region. To address these challenges, corrective measures such 

as vegetation restoration, sustainable water resource management, watershed 

projects, and the promotion of smart agriculture are recommended. 
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INTRODUCTION 
One of the most significant consequences of drought is the reduction in rangeland vegetation cover. 
With decreased vegetation cover, environmental conditions become more favourable for various 
problems such as soil erosion, increased surface runoff, and the risk of flooding (Zare Khormizi et al., 
2017). Drought can lead to inappropriate management decisions regarding water allocation, 
consumption, and supply in both urban and rural areas (Keshavarz et al., 2009). Utilizing remote 
sensing indices, such as the Normalized Difference Vegetation Index (NDVI), and employing satellite 
data enables monitoring of vegetation cover changes and assessing drought severity in rural areas. 
Numerous national and international studies have investigated drought using the NDVI, including 
those by Namazi et al. (2024), Khosravi et al. (2024), Wei et al. (2022), Fan et al. (2023), Liu (2024), 
Liu et al. (2023), Wang et al. (2021), Ding et al. (2022), Hussain and Jianfeng (2021), Sun et al. 
(2024), Zhang et al. (2024), and Li et al. (2024). Drought is recognized as one of the primary 
challenges for sustainable development in the rural areas of Shiraz County. 

Studying drought using remote sensing data can help identify critical areas, design sustainable 
solutions to mitigate drought, and facilitate effective management decisions regarding water resource 
allocation and sustainable rural development. Therefore, conducting research in this field is essential 
to reduce the adverse impacts of drought and preserve the livelihoods of rural communities in Shiraz 
County. 

 
Figure 1: Geographical location of Shiraz County. Source: Sentinel-2 satellite  

  

DATA AND METHODOLOGY 
Shiraz County is located between 51° 50′ and 53° 35′ east longitude and 29° 00′ and 29° 55′ north 
latitude (Figure 1). This county is situated approximately in the centre of Fars Province. It is bordered 
to the north by Marvdasht and Sepidan counties, to the east by Fasa, Estahban, and Arsanjan counties, 
to the south by Jahrom and Firuzabad counties, and the west by Kazerun County. The study period 
spans from 2016 to 2023. The selection of 2016 as the starting year of the statistical period is due to 
the availability of Sentinel-2 data. 

For drought assessment, satellite remote sensing data were used. Specifically, Sentinel-2 satellite data, 
obtained through the Google Earth Engine platform, were employed. A reduction in the NDVI was 
considered an indicator of drought occurrence and a decline in vegetation health. In the final analysis, 
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annual NDVI maps were produced, illustrating the spatial changes in vegetation cover in Shiraz. 
Additionally, temporal charts of NDVI changes were generated to examine drought variations over 
time. 

 

RESULTS AND DISCUSSION 
Overall, in recent years, a noticeable decline in the NDVI trend has been observed, indicating an 
increase in drought severity and the impacts of climate change in the region. In the 2016 map, a 
significant portion of Shiraz County, especially the central and southwestern areas, shows a lack of 
severe weakness in vegetation cover. Many rural areas in these sections are exposed to desertification 
and a shortage of natural resources. Additionally, a limited number of areas on the 2016 map indicate 
weak vegetation cover, mainly concentrated in the mountainous and eastern parts of the county. In the 
2023 map, weak vegetation cover is more widespread, particularly in the central and southern parts of 
Shiraz County. Generally, the rural areas in these regions have faced an increased risk of reduced 
agricultural resources and livelihood challenges from 2016 to 2023. 

 

CONCLUSION 
The results indicate that Shiraz County is subject to seasonal fluctuations in vegetation cover due to 
variations in rainfall and different seasons. However, in general, a declining trend in the NDVI has 
been evident in recent years. Rural areas that had adequate vegetation cover in 2016 have been 
affected by drought and climate change by 2023. This decline in vegetation cover has led to water 
resource shortages, reduced agricultural production, and increased economic pressure on rural 
communities. Furthermore, the decrease in vegetation cover in both maps, especially in 2023, 
highlights increased pressure on water and soil resources in rural areas. Comparing the NDVI maps of 
Shiraz County for 2016 and 2023 reveals a trend of declining vegetation cover quality during this 
period. The results show that even areas that were in better condition in 2016 experienced a reduction 
in vegetation cover quality by 2023. Therefore, it can be concluded that rural areas with adequate 
vegetation cover in 2016 have been significantly affected by drought and climate change by 2023. 
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