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Drought in northern Italy.
Actual and future observations and impacts on

vegetation communities
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Drought is one of the most important consequences of climatic change for natural and socioeconomic systems. Northern Italy
is historically rich in water resources, and one of the most fertile area. Recently drought events increased, affecting the hydro-
logical behaviour of the Po River and the vegetation growth.

This study aims to quantify the spatial distributions of the drought events and identify its effects on vegetation greenness in
northern Italy during the 2000-2020 period using MODIS images at 1 km of spatial resolution. For this purpose, correlation
maps between fields of bi-weekly vegetation indices (NDVI and EVI) and drought indices (SPI and SPEI) were computed.

Firstly, the NDVI and EVI indices, were extracted from the atmospherically corrected MODIS images and vegetation trends were
investigated by mean on the Mann-Kendall test. To investigate on drought events, 150 daily precipitation ground series were
collected, aggregated at bi-weekly scale, reconstructed, homogenised and spatialised at 1km of resolution by mean of the Uni-
versal Kriging with auxiliary variables. Lands Surface Temperature (LST), assumed as air temperature, was collected, pixels with
clouds were removed, and its accuracy was determined against the temperature high resolution gridded dataset in northern
Italy. The NDVI-LST space was investigated as the yearly investigation of the link between NDVI and LST for 6000 random points
in the study area. The evapotranspiration was than estimated by means of the Hargreaves equation and severe and extreme
drought episodes were detected by means of drought indices (SPI and SPEI) calculated at 12-, 24- and 36-months. Trends were
analysed, and the main drought events were characterised, identifying percentage of area under drought, magnitude, length
and frequencies. Finally, each pixel was analysed spatially to investigate on the impacts of severe and extreme drought events
on vegetation dynamics, and the Pearson’s correlation between NDVI/EVI and SPEI/SPI at different time scales was calculated.
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