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Executive summary

T
)l

A severe drought has beeaifecting northern Italy and the Po River basin in particular. Dry
conditions are related t@ persistent lack oprecipitationsince December 2021

The severe precipitation deficis already affecting water resourcé¥ater mmpetition from
different sectorsis likely to start sooner than usual, particularly at the beginning of the
irrigation period usually expected to starh April (e.g.for rice) Drought isalreadyimpacting

the storedwater volume forenergyproductionin the Italian hydropower system. Most of
the reservoirs are below the minimum historicallues (197€2019 since September 2021.
The latest data shosvan amount & stored energy of 774 GWh #te beginning of March
2022 27.5% less than theygear minimum (1068 GWh in 2021).

Poa snow accumulation is estimatelly the Snow Water Equivalent indicator (40% of the
2009-2021 median conditions), wh extremely lowvalues in the suthern Alpsduring
winter. Warmer wintertemperature also contributed to thereduced snow accumulation
These conditions causeoncerns formelting snowcontribution to river discharges in late
spring increasing thdikelihoodof hydrologcal droughtin 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 sevemapactsas soon as regrowth takes up speeth
spring.

Drier than normal conditions are forecasted for most of Italy (and southern Europe in
general) for the next three monthsThismakes it less probable thaabundant precipitation
will bring relief to the current situation,and it rises concernsabout widespreadand
concurrenimpacts

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 precipitationabout 40 mm from December 2021 to February 20223gainst an
expected value of 160 mmhas been observed in Piedmont since December 2021, resulting in
a severe and rapidlyncreasingcumulative precipitation deficit (Fig. 1)
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Figure 1: MontHy total (upper panel) and cumulative (lower panel) precipitat@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
(SCDDIprovided by Po River District Basin Authorjtlyig. 2). Critical values are detected mainly
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in western Piedmont and in centralastern Lombardy. The observed trehds worsenedsince
December 202]as precipitation has been either scarce or absent.

SCDDI - February 2022 2022
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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 dalration has beermritical Source:
Permanent Observatory on water us€o River DistridBasin Authority.
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Standardized Precipitation Index (SPI)

The SPIprovides information on the intensity and duration of the precipitation deficit (or
surplus). SP8 (3-month accumulation period) shows a wide and extremely dry area, covering
almost completely Piedmont and norilvestern Lombardy. Thiesultsinto immedate impacts

on soil moisture, snowpachknd water level in the reservoirs. The severe precipitation deficit is
affecting most of the bigger tributaries of the Po riveithese conditionduild upon a long
lasting precipitation deficiduring 2021, especial in southwestern Piedmont (Fig.)3asshown

by the SPI12 (12-month accumulation period

Extremety dry - s.2

severely dry [0 21015
Moderately dry | 15101
Mear Normal . «1to+1
Moderatehy wat 1015

very wet [ 1512
Exfremely wet - =3

Missing dalta
Figure 3: Standardized Precipitation Index SP(left panel) and SP12 (right pane) in February

2022.

The SRB temporal evolution over the last two years (from March 2020 to February 2022)
showsonly sporadic dry conditiongh 2021 (Fig. 4, upper panelwhile, it reveals the rapidly

ISPl is used to monitor the occurrenard the intensityof drought. The lower (i.e., monegative) the SPI, the more
intense is the drought. SPI can be computed for diéfler accumulation periods: the-Bhonth period is often used

to evaluate agricultural drought and the tthonth accumulation period can be used for hydrological drought, when
rivers fall dry and groundwater tables lower.
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evolvingseveredry conditions in February 2022. The longer accumulation period of 12 n®onth
(Fig. 4, lower panellhowsa progressiveworsening over the same period. Tipsovidesthe
basis for a potentially severe crisifor both river flows and water availability foboth the
agriculturaland the energy sectors
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Figure 4: Standardized Precipitation Index for @nd 12-month accumulation periods (SBI|

upper panel; SP12, 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 assedatith the difficulty for
plants to extract water from the soil.

Drier than normal soil moisture conditions have been observed at the beginning of N2&2h
over most of northern Italy. Soil moisture conditions reflee¢ll the SP112 spatial distributon

(Fig. 5).
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Figure 5: EnsembleSoil Moisture Anomaly beginning of March 2022.

FAPARanomaly

The satellitebased EDO indicator fraction of Absorbed Photosynthetically Active Radiation
(FAPAR estimates the fraction of solar energy absorbed by leavdsAPARanomalies,
specifically negative deviations from the lorigrm average, are an indicator of possible drought
impacts on vegetation.

During the period precedingthe core part of the growing season, fants have lower
photosynthetic activity and lowewater needs. Hence, temperature is the magonstraintfor
photosynthetic activity rather than precipitation. The mild temperatures observed over most of
northern Italy during winteccausedhigherthan-normal FAPAR/alues (Fig. 6), pointing to an
early start of the growing season. Soil moisture will become extremely important for plant
growing conditions and henceFAPARalues- during spring and summer, which are key periods
in terms of droughtimpacts in the agriculture sector.
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Figure 6: FAPARAnomaly- beginningof March2022.

Combined Drought Indicator (CDI)

The Combined Drought Indicator (CDI) of the European Drought Observatory (EDO) is used to
identify areasthat may be affectedin the near futureby agricultural drought. The CDI is derived

by combining the Standardized Precipitation Index (SPI), the Soil Moisture Index Anomaly (SMA),
and the FAPARinomaly. Areas are classified according to three primary dittugjasses: (1)
°R\o”"cCc»' di _d~\Vodib oc\o km ~dkdo\odj i dn g n
hjdnopm dn di _~ad”"do6 \i _ #.% °<g mo»' di _d
additional classes © K\ mo d\ g\ im" "° My -idengpy it stages of the vegetation

recovery process.

At thebeginningof March- + - - ' >?D ncjrn ~doc m ° RWwestrt » |j m
Italy. The affected area coveithe western and northern pastof the Po River basirhighlighting

the relevance of the event in terms of extent and severity (Fig. 7). As already mentioned, the
amount of precipitatiorduringthe next months (AprJune) will be crucial in terms of impacts.
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