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This study presents a thorough spatiotemporal assessment of drought trends and variabilities over the
agriculture-dominated Marathwada Region, Maharashtra, India. Standardized Precipitation Index (SPI) is
used to characterize drought occurrences at multiple time frames, whereas Modified Mann-Kendall
(MMK) test is employed to detect trends. The results reveal the region to be prone to droughts and SPI at
longer time frame (i.e., 12-monthly moving frame) can capture drought occurrences better than the shorter
time frames, which can be attributed to the lesser randomness in the time series at longer frame. A mix of
positive/negative trends of SPI series are found for the monsoonal months; however, they are relatively
more concentrated towards negative Z,,,c. Hence, the Marathwada Region can be inferred to have
exhibited a relatively increased tendency towards drought occurrences. The seasonal differences in mean
values and trends of rainfall, evapotranspiration (ET) and Evaporative Stress Index (ESI) are also observed.
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Abstract: Drought is a meteorological phenomenon that occurs when there is a prolonged period
of below-average precipitation, leading to a shortage of water. It can have serious consequences,
particularly for agriculture, as plants and crops depend on water for their growth and survival. In
this study, we conducted a spatiotemporal assessment of drought trends and variabilities in the
Marathwada Region of Maharashtra, India, which is dominated by agriculture. We used
precipitation data from the India Meteorological Department for 1980-2020 and characterized
drought occurrences using the Standardized Precipitation Index (SPI) at different time frames (1-,
3-, 6-, and 12-months moving windows). Further, we used non-parametric tests, such as the
modified Mann-Kendall (MMK) and Sen's slope (SS) tests, to detect trends in precipitation as well
as in Evaporative Stress Index (ESI) and actual evapotranspiration (ET). The results of the study
indicate that the Marathwada region is prone to droughts, and the SPI at a 12-monthly moving
frame is more effective at capturing drought occurrences than shorter time frames due to the lesser
randomness in the time series. We also found a mix of positive and negative trends in the SPI series
for the monsoonal months, with more concentration towards negative trends, thereby indicating an
increased tendency or severity of drought events. A detailed discussion is also provided on the
seasonal variations of precipitation, ESI and ET. The information from this study can be used to
develop water management strategies to mitigate the effects of drought in the region.

The link to EGU Abstract: https://meetingorganizer.copernicus.org/EGU23/EGU23-1669.html

The extended version of this work is published recently in the Environmental Monitoring and
Assessment journal (Link: https://link.springer.com/article/10.1007/s10661-022-10532-8).
The bibliographic detail of the publication is given below. The readers are encouraged to go
through the article for further details. We hereby also provide the SharedIt link so that anyone
with the link will be able to read this content (Thanks to Springer Nature Sharedlt content-
sharing initiative). The link is also provided in the ‘Supplementary material link’ of my EGU
2023 presentation.

Swain, S., Mishra, S. K., Pandey, A., & Dayal, D. (2022). Assessment of drought trends and variabilities
over the agriculture-dominated Marathwada Region, India. Environmental Monitoring and
Assessment, 194(12), 883. https://doi.org/10.1007/s10661-022-10532-8

Sharedlt link (free to read): https://rdcu.be/dasVs



mailto:s.mishra@wr.iitr.ac.in
https://meetingorganizer.copernicus.org/EGU23/EGU23-1669.html
https://link.springer.com/article/10.1007/s10661-022-10532-8
https://doi.org/10.1007/s10661-022-10532-8
https://rdcu.be/dasVs

	Slide 1

