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Executive summary  
¶ A severe drought has been affecting northern Italy and the Po River basin in particular. Dry 

conditions are related to a persistent lack of precipitation since December 2021. 

¶ The severe precipitation deficit is already affecting water resources. Water competition from 
different sectors is likely to start sooner than usual, particularly at the beginning of the 
irrigation period, usually expected to start in April (e.g. for rice). Drought is already impacting 
the stored water volume for energy production in the Italian hydropower system. Most of 
the reservoirs are below the minimum historical values (1970-2019) since September 2021. 
The latest data shows an amount of stored energy of 774 GWh at the beginning of March 
2022, 27.5% less than the 8-year minimum (1068 GWh in 2021).  

¶ Poor snow accumulation is estimated by the Snow Water Equivalent indicator (40% of the 
2009-2021 median conditions), with extremely low values in the southern Alps during 
winter. Warmer winter temperature also contributed to the reduced snow accumulation. 
These conditions cause concerns for melting snow contribution to river discharges in late 
spring, increasing the likelihood of hydrological drought in the coming months.  

¶ Due to a slightly warmer than usual winter season, an early start of the growing season 
corresponds to better than normal conditions for vegetation growth in the region. However, 
the lack of precipitation may cause severe impacts as soon as re-growth takes up speed in 
spring. 

¶ Drier than normal conditions are forecasted for most of Italy (and southern Europe in 
general) for the next three months. This makes it less probable that abundant precipitation 
will bring relief to the current situation, and it rises concerns about widespread and 
concurrent impacts.  

Precipitation  
Total monthly precipitation is the main factor in understanding and characterising drought 
events. The climatic conditions of the analysed region are characterised by two main wet 
seasons in late spring and in autumn.  

Almost no precipitation (about 40 mm from December 2021 to February 2022, against an 
expected value of 160 mm) has been observed in Piedmont since December 2021, resulting in 
a severe and rapidly increasing cumulative precipitation deficit (Fig. 1). 
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Figure 1: Monthly total (upper panel) and cumulative (lower panel) precipitation ȿ temporal 
evolution in Piedmont (45.8° N, 8.3° E) from March 2020 to February 2022. 

The duration of the dry spell is quantified by the Standardized Continuous Dry Days Index 
(SCDDI, provided by Po River District Basin Authority; Fig. 2). Critical values are detected mainly 
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in western Piedmont and in central-eastern Lombardy. The observed trend has worsened since 
December 2021, as precipitation has been either scarce or absent.  

 

Figure 2: Standardized Continuous Dry Days Index (SCDDI) from October 2021 to February 
2022. Light to dark red areas are the ones where the dry days duration has been critical. Source: 
Permanent Observatory on water use - Po River District Basin Authority.  
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Standardized Precipitation Index (SPI)  
The SPI1 provides information on the intensity and duration of the precipitation deficit (or 
surplus). SPI-3 (3-month accumulation period) shows a wide and extremely dry area, covering 
almost completely Piedmont and north-western Lombardy. This results into immediate impacts 
on soil moisture, snowpack, and water level in the reservoirs. The severe precipitation deficit is 
affecting most of the bigger tributaries of the Po river. These conditions build upon a long-
lasting precipitation deficit during 2021, especially in south-western Piedmont (Fig. 3), as shown 
by the SPI-12 (12-month accumulation period).  

 

 

Figure 3: Standardized Precipitation Index SPI-3 (left panel) and SPI-12 (right panel) in February 

2022. 

The SPI-3 temporal evolution over the last two years (from March 2020 to February 2022) 
shows only sporadic dry conditions in 2021 (Fig. 4, upper panel); while, it reveals the rapidly-

                                                      

1SPI is used to monitor the occurrence and the intensity of drought. The lower (i.e., more negative) the SPI, the more 
intense is the drought. SPI can be computed for different accumulation periods: the 3-month period is often used 
to evaluate agricultural drought and the 12-month accumulation period can be used for hydrological drought, when 
rivers fall dry and groundwater tables lower. 
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evolving severe dry conditions in February 2022. The longer accumulation period of 12 months 
(Fig. 4, lower panel) shows a progressive worsening over the same period. This provides the 
basis for a potentially severe crisis for both river flows and water availability for both the 
agricultural and the energy sectors. 

 

Figure 4: Standardized Precipitation Index for 3- and 12-month accumulation periods (SPI-3, 
upper panel; SPI-12, lower panel) displaying the drought evolution in Piedmont from March 2020 
to February 2022. 

Ensemble Soil Moisture Anomaly  
The lack of precipitation induces reduction of soil water content. The aim of the Soil Moisture 
Anomaly index is to provide an assessment of the deviations of root zone water content from 
normal conditions, which is a direct measure of the drought associated with the difficulty for 
plants to extract water from the soil.  

Drier than normal soil moisture conditions have been observed at the beginning of March 2022 
over most of northern Italy. Soil moisture conditions reflect well the SPI-12 spatial distribution 
(Fig. 5). 
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Figure 5: Ensemble Soil Moisture Anomaly - beginning of March 2022. 

FAPAR anomaly  
The satellite-based EDO indicator fraction of Absorbed Photosynthetically Active Radiation 
(FAPAR) estimates the fraction of solar energy absorbed by leaves. FAPAR anomalies, 
specifically negative deviations from the long-term average, are an indicator of possible drought 
impacts on vegetation. 

During the period preceding the core part of the growing season, plants have lower 
photosynthetic activity and lower water needs. Hence, temperature is the main constraint for 
photosynthetic activity rather than precipitation. The mild temperatures observed over most of 
northern Italy during winter caused higher-than-normal FAPAR values (Fig. 6), pointing to an 
early start of the growing season. Soil moisture will become extremely important for plant 
growing conditions - and hence FAPAR values - during spring and summer, which are key periods 
in terms of drought impacts in the agriculture sector.  

https://edo.jrc.ec.europa.eu/gdo


GDO Analytical Report  

 

Global Drought Observatory: https://edo.jrc.ec.europa.eu/gdo 7 
  

Drought in northern Italy - March 2022 
JRC Global Drought Observatory (GDO) of the Copernicus Emergency 
Management Service (CEMS) - 25/03/2022  

  

Figure 6: FAPAR Anomaly - beginning of March 2022. 

Combined Drought Indicator (CDI)  
The Combined Drought Indicator (CDI) of the European Drought Observatory (EDO) is used to 
identify areas that may be affected in the near future by agricultural drought. The CDI is derived 
by combining the Standardized Precipitation Index (SPI), the Soil Moisture Index Anomaly (SMA), 
and the FAPAR anomaly. Areas are classified according to three primary drought classes: (1) 
ºR\o^c»' di_d^\odib oc\o km`^dkdo\odji dn g`nn oc\i ijmh\g6 #-$ ºR\midib»' di_d^\odib oc\o \gnj njdg 
hjdnopm` dn di _`ad^do6 \i_ #.$ º<g`mo»' di_d^\odib oc\o \gnj q`b`o\odji ncjrn ndbin ja nom`nn) Orj 
additional classes - ºK\mod\g m`^jq`mt» \i_ ºM`^jq`mt» - identify the stages of the vegetation 
recovery process. 

At the beginning of March -+--' >?D ncjrn `doc`m ºR\o^c» jm ºR\midib» g`q`gn di ijmoc-western 
Italy. The affected area covers the western and northern parts of the Po River basin, highlighting 
the relevance of the event in terms of extent and severity (Fig. 7). As already mentioned, the 
amount of precipitation during the next months (April-June) will be crucial in terms of impacts. 
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