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7 Ph.;l).lg:ludents, Introduction: Drought monitoring is crucial due to its widespread impacts on

the economy, environment, and society. To monitor droughts accurately,
comprehensive and integrated meteorological and hydrological data are
essential, particularly in areas such as Sistan and Baluchestan Province, which
is facing a severe drought. Climatic studies indicate that Sistan and Baluchestan
province has evolved into an arid region highly susceptible to prolonged
droughts due to a combination of climatic factors such as low precipitation,
high evaporation rates, strong winds, and limited vege-tation cover. Based on
research conducted between 2000 and 2015, approximately 58% of the
province's total area has been directly affected by drought. These findings align
with previous studies, which have shown that dry years with below-average
rainfall constitute more than 52% of the province's climatic record.

Materials and methods: In this study, MODIS and GRACE satellite data
were utilized to comprehensively assess drought in Sistan and Baluchestan
province. The Vegetation Health Index (VHI) was employed to monitor
vegetation changes, while the Terrestrial Water Storage (TSDI) was used to
analyze groundwater variations. The Global Land Data Assimilation System
(GLDAS) soil moisture data served as a reference for result validation. Given
the limitations of GRACE data, a 16-year common period (2002-2017) was
selected for the analysis. Additionally, the Standardized Precipitation
Evapotranspiration Index (SPEI) was calculated over a 30-year period (1987-
2018) to examine long-term drought trends.
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Results and discussion: Geographically, VHI drought maps revealed that
Sistan and Baluchestan province has experienced moderate to severe drought
throughout the study period, with increasing drought severity in the years
leading up to the study. To monitor hydrological drought, GRACE satellite
data was utilized to measure changes in terrestrial water storage. This is a
significant step in comprehensively understanding hydrological drought in the
study province. The TSDI index, a quantitative measure of drought, was
calculated to monitor hydrological drought in all 50 third-level sub-basins.
The drought monitoring process began by calculating the deficit, defining
drought as four consecutive months with negative TWSA. Results clearly
show an increasing drought deficit from south to north in the study province.
Almost all basins experienced large deficits from 2011 onwards. By
estimating the deficit and the overall decrease in groundwater storage in
April, this study demonstrated that all basins were experiencing a water
storage deficit in the critical and exceptional range in the years leading up to
the end of the study period.

Conclusion: Results from the VHI revealed that the study province has

experienced widespread drought in recent years. The southern and central

regions of the province have faced more severe drought classes. Analysis of

drought index graphs across different severity classes confirmed that all

watersheds have experienced drought conditions, particularly in recent years.

Data analysis indicates a severe water crisis in the province. Urgent and
Citation: Nabavizadeh M. & coordinated actions are required to address this challenge. Shifting to
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